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A Seven-Day Journal. 


British Oil Engines and Shipyard Orders. 


In the course of a speech made at the demonstra- 
tion of the new ‘ Superscavenge ”’ oil engine at the 
works of Petters, Ltd. Yeovil, on Wednesday, June 
22nd, Mr. Alan O. Good, the chairman of the com- 
pany, made reference to a case for preferential treat- 
ment in the home market. At a time, he said, when 
the British oil engine industry was fighting for orders 
to fill its capacity, it receives no preferential treat- 
ment for orders for British shipyards. Under the 
Import Duties Act of 1932 the foreign manufacturer 
has to pay no import duty on such orders. Hence the 
British industry is faced with high tariffs and impass- 
able barriers in its competitors’ home countries. while 
such competitors are subsidised in their export 
markets, which include a substantial proportion of 
our home market. It is not a question of the British 
oil engine manufacturer being unable to give equal 
quality, equal price, or equally quick delivery. The 
British oil engine manufacturer can and does make as 
good an article as any of his foreign competitors. He 
can give as good delivery, and with the elimination of 
the unfair foreign subsidy can compete in price. 
Mr. Good therefore suggested to the responsible 
persons that the necessary steps should be taken 
immediately to close the loophole. There was no 
reason to believe, he said, that the manufacturer of 
oil engines would seek to benefit unreasonably by this 
position. The British manufacturer had not done so 
in other trades where full protection was received, 
and all that the oil engine makers were asking for was 
the removal of foreign subsidised competition in a 
section of their home market. In a world which was 
strongly competitive, where British engineers had to 
meet subsidised foreign competition with no corre- 
sponding subsidy to assist them, the only hope was to 
sell products on a combination of quality and price. 


Two New Provincial Airports. 


On Saturday, June 25th, the Secretary of State 
for Air, Sir Kingsley Wood, officially opened Man- 
chester’s new airport at Ringway. The Minister 
said that the new airport would immediately take 
its place in the very front rank. He expressed the 
hope that it would be possible to place at Ringmer 
a large Royal Air Force Volunteer Reserve training 
centre. The buildings, which have been completed 
at a cost of about £46,000, have been designed by the 
City Architect, Mr. G. Noel Hill, in consultation with 
Mr. Graham Dawbarn. They consist of a hangar, 
175ft. by 120ft. in area, with the complementary 
block of administrative buildings. At the south- 
west corner of the hangar there is the control tower, 
at the top of which is the control room and the 
wireless room. Above the roof is a crow’s-nest for 
look-out purposes. In the tower itself there is accom- 
modation for the meteorological officer, the wireless 
and look-out staff, the manager of the airport (Mr. 
S. Hill), and other officers, and rooms for the pilots. 
In the administrative part of the building there are 
facilities for Customs and immigration examina- 
tions, and a special freight department. A feature 
of the ground floor is a terrace overlooking the landing 
ground, which serves as a waiting room and assembly 
hall from which people can pass through on to the 
terrace to watch the arrival and departure of the aero- 
planes. The present timetable includes connections 
with over forty Continental airports, and the hope 
is expressed that as the Manchester services develop 
the city will be linked with all the important capitals 
and cities of Europe by air. On Saturday, also, the 
Wolverhampton airport, which has been provided 
by the municipal authorities at Aldersley at a cost 
of over £70,000, was officially opened by Flying 
Officer A. E. Clouston, the holder of the Australia 
flight record. An air display, in which some fifty 
machines took part, followed the opening ceremony. 


Workmen’s Compensation Acts Enquiry. 


SPEAKING in the House of Commons on Wednesday, 
June 22nd, the Prime Minister, Mr. Neville Chamber- 
lain, announced that the Government had decided 
to recommend the appointment of a Royal Com- 
mission with wide terms of reference, which would 
enable it to enquire generally into the working of the 
present system of Workmen’s Compensation Acts, 
and to give authoritative advice as to any changes 
which might be desirable. He expressed the hope 


represented on the Commission. The Government 
had considered the feasibility of itself formulating 
proposals on the basis of existing information, but the 
conclusion had been come to that, having regard to the 
magnitude and the complexity of the questions at issue, 
it would be impossible to frame any satisfactory legis- 
lation without an up-to-date enquiry of a formal and 
comprehensive character. Although certain special 
problems had been dealt with, or were the subject of 
investigation by departmental committees, there 
had been no general enquiry into the working of the 
Acts since the Holman Gregory Committee had 
reported eighteen years ago. For that reason the 
recommendation of a Royal Commission had been 
decided upon. Mr. Chamberlain added that it was 
contemplated that the Commission should be 
empowered to consider, in relation to workmen’s 
compensation, proposals such as had recently been 
brought forward in the House, on several occasions 
for the modification of the position with regard to 
the employer's liability at common law. While it 
would not be proper to introduce any legislation 
which might affect the general position until the 
Commission had reported, the Government would 
not be debarred, Mr. Chamberlain thought, from 
introducing legislation dealing with particular aspects 
of the question in the meantime. 


Royal Air Force Expansion. 


On Thursday, June 23rd, the Secretary of State for 
Air, Sir Kingsley Wood, opened a new nation-wide 
recruiting appeal for the Royal Air Force. The appeal, 
he said, was necessitated by the recently increased 
programme for strengthening the country’s air 
defences, which required the production of many 
thousands of aircraft and large quantities of equip- 
ment and air armament of all kinds. Much had been 
done during the past three years, and during the last 
few weeks the more important of the considerable 
additional orders for aircraft and equipment had 
already been placed. ‘‘ A considerable augmentation 
in personnel was,” Sir Kingsley Wood said, “‘ conse- 
quently required. For the current year with pilots, 
air observers, tradesmen and unskilled men, appren- 
tices and boys, the number of men required was over 
31,000. It was about fifteen times the number 
entered in an average year before 1935. The country 
required some 2100 pilots, 550 observers, nearly 26,000 
tradesmen and unskilled men, and some 3000 boys.”’ 
With the increased intake of men required it was 
essential to provide with all speed additional training 
facilities and training equipment. ‘‘There would be 
a considerable increase in the number of schools where 
elementary flying instruction will be given. Four new 
flying training schools will also be opened to provide 
service training as a necessary intermediate in the 
progress to operational standards. For the training 
of other personnel in the various specialised trades 
and duties needed in the Air Force for the main- 
tenance and operation of modern aircraft and equip- 
ment a number of new training establishments were 
being rapidly prepared in various parts of the 
country, while, at the same time, existing training 
establishments were being expanded. Twenty addi- 
tional aerodromes were required, more than half of 
which had been chosen, while a number were already 
in course of preparation.” 


New South Wales Electrical Development 
Scheme. 


ACCORDING to a report of The Times correspondent 
in Sydney, an electrical development scheme over 
a number of years, involving a total expenditure of 
£23,000,000, is dealt with in a report which has been 
prepared by Messrs. Rendel, ‘Palmer, and Tritton, 
of Westminster, and has recently been laid before 
the Government of New South Wales. We are given 
to understand that the recommendations made 
include the electrification of the railway line from 
Sydney to Newcastle, and other main country lines, 
at an estimated cost of about £10,000,000, and the 
establishment of a new hydro-electric plant at Snowy 
River at a probable cost of £10,600,000. In February 
last year the Government of New South Wales 
appointed Messrs. Rendel, Palmer, and Tritton to 
investigate the electric power resources of the State, 
so that their future developments might be furthered 
on lines which were economically and technically 


the Government, developments have been outlined 
which may extend over a period of ten years. It is 
anticipated that after payment of annual costs, includ- 
ing working expenses, depreciation, and interest, 
there will be a sufficient surplus of profit. The pro- 
posed scheme, if carried through, will not only expand 
the facilities in New South Wales for the generation 
and transmission of electric power, but it will greatly 
enhance the transport facilities particularly in the 
rural areas. At the present time, the only railways 
which are electrified are those in the Metropolitan 
area, and the scheme embodied in the report will 
extend such electrification over many miles of the 
countryside. 


The Late Hon. Thomas Ahearn. 


By the death of the Hon. Thomas Ahearn which 
took place in Ottawa on Tuesday, June 28th, Canada 
has lost one of her pioneers in electrical engineering. 
Thomas Ahearn who was born in Ottawa in 1855, 
came of humble Irish parentage, and after attending 
school at Ottawa he started work at fifteen as a 
messenger boy for the Montreal Telegraph Company. 
He became an expert in telegraphy, and served with 
the Western Union Company, both in Ottawa and 
New York. Returning to his native city, he became 
manager of a telephone company and later on formed 
a partnership with the late Mr. Warren Y. Soper, 
another telegraphist, for the supply of electrical 
equipment and the construction of telegraph lines. 
In 1887 the firm of Ahearn and Soper, together with 
some local interests, founded the Chaudiere Electric 
Light and Power Company, which was the parent 
of the existing Ottawa Light, Heat and Power Com- 
pany. Four years later the Ottawa Electric Street 
Railway Company was formed. He solved the 
difficult problem of operating tramways in winter. 
Later, in 1905, he it was who was responsible for the 
formation of the Ottawa Car Manufacturing Com- 
pany, which eventually became one of the largest 
tramway car manufacturing companies in Canada. 
He interested himself in banking businesses, the 
Bell Telephone Company, and other concerns. He 
was, in 1926, the Chairman of the Ottawa Improve- 
ment Commission, to which was entrusted the town 
planning of the city. In recognition of his national 
services he was, in 1928, made a Canadian Privy 
Councillor. 


New Air Ministry Appointments. 


Tue Air Ministry announces that the Secretary 
of State for Air, Sir Kingsley Wood, has, in accord- 
ance with the terms of Section 5 of the Air Naviga- 
tion Act of 1936, taken steps to establish a licensing 
authority for air services within the United Kingdom. 
He has invited, and they have agreed to serve, Mr. 
A. M. Trustram Eve, K.C., to be the Chairman of 
the authority, and Major-General Sykes and Mr. 
F. R. Davenport to be the other members. Major- 
General Sykes has taken a leading part in military 
aviation, and was Chief of Air Staff in 1918, and 
served as Controller of Civil Aviation from 1919 
to 1922, and Mr. F. R. Davenport is a member of 
the Council of the Federation of British Industries, 
and a member of the British Electrical Federation. 
Speaking in the House of Commons on Monday, Sir 
Kingsley Wood announced that the present Air 
Member for Research and Development, Air Marshal 
Sir Wilfred Freeman, would, in future, be responsible 
for. production as well as for development and 
research. He will be designated Air Member for 
Development and Production, and will have the 
assistance of a Director-General of Production, and 
a Director-General of Research and Development. 
Sir Kingsley Wood then informed the House that at 
the request of the Government, the board of directors 
of the London, Midland and Scottish Railway had 
placed at the disposal of the Air Ministry the services 
of Mr. E. J. H. Lemon, vice-president of the railway 
company, who would become Director-General of 
Production. Mr. Lemon’s engineering experience, 
Sir Kingsley went on to say, would be of the greatest 
value in assisting in the planning and organisation 
of production in co-operation with aircraft and allied 
industries. He would become a member of the Air 
Council, and would be assisted as necessary by staff 
with engineering and technical qualifications. The 
post of Director-General of Research and Develop- 








that both employers and employed would be suitably 





sound. In the report which has now been laid before 





ment will be filled by Air Vice-Marshal A. W. Tedder. 
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Gear Performance. 
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THIS discussion of gear performance will refer only 

to pairs of gears, and will deal primarily with 
load-carrying capacity, durability, and efficiency. 
The characteristics of change-speed drives (which 
depend more upon associated mechanism than upon 
the gears themselves) and the behaviour of trains of 
gears lie outside the scope of this series of articles. 
Except where special reference to the contrary is 
made, it is assumed that the gears are satisfactorily 
mounted, lubricated, and cooled. 

In the case of gears transmitting power as distinct 
from motion, the designer’s problem is to provide a 
drive which will satisfy the prescribed conditions 
within certain limitations of cost, size, or weight. 
Performance is the measure of the success achieved ; 








Fic. 1—TYPICAL GEAR TOOTH FRACTURE 


its constituents are. working life, efficiency, and 
quietness. 

Temperature rise, a maximum value for which is 
frequently specified, is not strictly a factor in gear 
performance. It depends upon the method of cooling 
rather than the behaviour of the gears themselves, 
and is merely a question of balancing the rate of 
heat dissipation against the rate of power loss in 
friction. Unless all other things are equal, tempera- 
ture rise is no criterion of gear efficiency. 

The degree of noise or vibration which will be 
present in a gear drive is influenced by so many 
variables that little more than an approximate 
impression of the performance of the drive in this 
respect can be formed in the design stage. Such an 
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or the consequential losses involved by a sudden 
breakdown may often be extremely serious. On the 
other hand, it is equally necessary to avoid the waste 
consequent upon an excessive margin of safety, and in 
theorising upon gear design the objective is to formu- 
late, with the aid of existing data and experience, 
methods whereby the performance, and particularly 
the useful life, of a gear drive may be predicted. 

It cannot be pretended that finality in this respect 
has been reached, or even approached ; but, in spite 
of the immense variety of types, sizes, speeds, and 
working conditions encountered when gear drives in 
general are reviewed, close study over a period of many 
years has led to the evolution of methods of design 
which are believed to be, at least, reasonably com- 
parative. By this is meant that the errors present are 
common to the solution of a given type of problem as 
applied to all the various types of gear, so that should 
modifications or refinements be found necessary by 
experience of one type of gear, similar treatment will 
probably be applicable to others. 

Gear Tooth Failures.—Since the object of gear 
design, after kinematical and geometrical conditions 
have been satisfied, is to avoid failure, it is necessary 
to preface a discussion of performance by a brief 
description of the kinds of gear tooth failure which 
can occur. 

Although failure of a gear tooth may take one of the 
two general forms : (a) breakage, (b) wear or destruc- 
tion of the tooth surface, an example of either kind 
may have its origin in one or more quite distinct 
causes. These may be :—Defective material ; badly 
designed tooth form ; insufficient accuracy in relation 
to speed ; imperfect alignment, resulting either from 
inaccurate workmanship, distortion of mounting, or 
defective bearings; inadequate lubrication, either 
in quantity or quality of lubricant ; excessive tem- 
perature rise, due to imperfect lubrication or cooling ; 
or overloading. This last may result from the simple 
application of excessive torque of known amount, 
torsional vibrations, shock loads due to unsatis- 
factory couplings, abuse, or external loads not 
properly accommodated. This formidable catalogue, 
incidentally, also covers most of the possible causes of 
noise. 

Tooth Breakage.—Failure of gear teeth under a 
single or sudden application of load is comparatively 
rare, and in such cases the cause of the excessive 
load can usually be traced without much difficulty. 
Tooth breakage resulting from the repeated applica- 
tion of load sufficient to produce and propagate 
fatigue cracks generally results in the characteristic 
type of fracture shown in Fig. 1. In the case of a 
gear having a face width large in comparison to 
the pitch, a portion of a tooth (or similar portions 
of successive teeth) may be broken out ; but, generally 
speaking, a crack is initiated at the end of a tooth 
and spreads across the face until a tooth or part of 
a tooth becomes detached. Fig. 2 shows a portion of 





FIG. 2—SPREAD OF CRACKS ACROSS ROOTS OF BROKEN TEETH 


impression will be based on a knowledge of the 
characteristics of the different types of gear and of 
the degree of accuracy which can be obtained by 
known machines and processes. The actual intensity 
of the noise or vibration produced by a gear when in 
actual service depends so much upon its surroundings 
that numerical comparison is in practice limited to 
similar gears running under controlled test con- 
ditions. 

The primary conditions to be satisfied in design are 
that the gear shall operate without risk of premature 
failure and that the rate of wear shall be kept within 
reasonable limits during the desired working life. 
Although, as will be discussed later, wear is the 
limiting factor in design, it-must be borne in mind 
that. sudden breakage is more to be feared than 
excessive wear: the latter at least gives warning 
and time for preparation, whereas the danger to life 





such a tooth; the gradual spread of the crack is 
clearly visible. 

Such a crack nearly always commences at the 
fillet, where the maximum stress due to bending 
of the tooth occurs. This stress is increased by con- 
centration due to the sudden change of section and 
is greatly aggravated by a sharp corner or grooves 
caused by insufficient attention to the form of the 
generating cutter. The importance of this cannot 
be over-emphasised, and many cases of repeated 
failure in a given design of gear have been traced 
to a sharp corner at the root and cured by the pro- 
vision of a generous fillet. 

A less common form of gear tooth failure is that 
which results from a crack originating at the tooth 
surface near the pitch line. Fig. 3 shows a spiral 
bevel tooth which has failed in this way. Here, 
in spite of the rather small fillet usual in spiral bevel 





gears, and grooving at the root by the corners of 
the teeth of the generating cutter, the crack has 
started at the pitch line. It will also be noticed 
that the tooth surfaces have been damaged by 
unsatisfactory lubrication and show both scuffing 
and ridging (discussed later), and it is probable 
that excessive local stresses consequent upon the 
ridging have largely contributed to the initiation of 
the crack. 

A load which can safely be carried on the assump- 











FIG. 3—FRACTURE ORIGINATING AT PITCH LINE 


tion of uniform distribution of loading across the 
face width may cause failure if concentrated locally. 
In such cases, breakage will probably take place 
before the teeth have acquired a full ‘ bearing ” 
as a result of surface accommodation, and conse- 
quently it is usually easy to recognise the origin 
of the trouble. Maldistribution of load length- 
wise of the teeth may be due to faulty gear cutting, 
but more commonly it is the result either of incorrect 
initial alignment of shafts, or of deflection of shafts 
or distortion of the gear casing under load. This 


FIG. 4—STRIPPED WORM WHEEL 

is a condition to which right-angle drives are par- 
ticularly susceptible, owing to the complexity of the 
loading which the casing is called upon to withstand, 
and is immediately apparent on comparing the tooth 
bearing under light load (obtained by marking the faces 
of one gear with red lead or Prussian blue) with that 
revealed by the wear of the tooth surfaces under the full 
load condition. It is therefore necessary in right-angle 
drives (either by bevel or worm gears) to anticipate 
such a change in the position of the tooth bearing, 


Fic. 5—EXCESSIVELY WORN SPIRAL BEVEL 


by so adjusting the gears that the light-load bearing 
is concentrated in a position from which it can 
spread over the full length of the teeth under load. 
Unless this is foreseen and put into effect, the assump- 
tion of uniform distribution in the design stage may 
lead to trouble. 

A similar condition may apply to gears connecting 
parallel shafts if one of them is overhung, if a straddle 
mounted gear is carried unsymmetrically or on too 
long or too slender a shaft, or if torque reaction 
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can cause twist of the gear casing. In the case of 
double-helical gears, an unexpected end thrust, due 
either to an external load or to incorrect axial loca- 
tion, may cause the two helices to “ fight.’’ Failure 
due to this cause will be shown by the presence 
of tooth bearing on the trailing faces of one helix. 
Excessive temperature may result in tooth breakage 
if it reaches a point at which the physical properties 
of the material are impaired. This is most likely 
to be encountered with bronze gears such as worm 
wheels, and a typical failure due to this cause is shown 
in Fig. 4. A temperature of this order is more 
likely to be due to failure of the lubrication than 
to inadequate cooling. Failure of a bronze gear 
shrunk on to a steel or cast iron centre may occur 
at a lower temperature than that which would 
reduce the physical properties appreciably, if the 
expansion of the rim is sufficient to reduce the 
shrinkage grip and the lateral location is inadequate. 





FIG. 6—SCUFFING AND PITTING 


In such a case, the rim may creep sideways and the 
threads of the worm may become jammed between 
opposing tooth faces of the worm wheel. 

If a pair of gears run under conditions under which 
appreciable wear of the teeth is expected to occur, 
or to be allowed, during their useful life, the cross 
section, and hence the beam strength, of the teeth 
may ultimately fall considerably below its initial 
value. This possibility should be borne in mind. 

Tooth Surface Failures—Remembering that the 
presence of an oil film between the mating tooth 
surfaces is essential (the composition and charac- 
teristics of the lubricant ranking equally with those 
of the gear materials), it is clear that tooth surface 
failures may be subdivided into two classes : 

(a) Those which result from deficiency or failure 
of the lubrication ; and 
(b) Those which are the result only of stress con- 
ditions in the surface layers. 
The several types of failure in class (a) may be 
described as follows :— 
Smooth Abrasion.—Under normal conditions, the 











FiG. 7—PITTED WORM WHEEL 


teeth of the gears !become ;bedded-in and polished, 
surface irregularities being smoothed out either 
by deformation or abrasion of the high spots, or both. 
Such abrasion as occurs during this period is con- 
ceivably due to partial failure of the oil film under the 
higher pressures which occur at the high spots and 
after the tooth surfaces have become smooth and the 
pressures normal, the rate of wear falls to a negligible 
figure. 

Sometimes, however, a fairly high rate of wear 
persists, while the teeth remain polished and show 
very little change of character at or on either side of 
the pitch line. The result is similar to what would 
be expected if the oil contained a small quantity of 
very fine abrasive; and although the particles of 


might, at a guess, be ascribed to an extremely thin 
oil film which, stressed just below the point of 
rupture, occasionally breaks down and removes each 
time a few minute particles. 

Insufficient surface hardness is also a powerful 
contributory cause of excessive wear, and Fig. 5 
shows a spiral bevel pinion which has suffered due 
to this cause. This pinion having been case-hardened, 
the rate of wear was accelerated after the case- 
hardened layer had worn away. It will be noticed 
that the teeth have actually been reduced in thickness 
until they became knife-edged, without breaking—a 
not uncommon experience with gears which are 
thought to be stressed to the limit even at their full 
thickness. The example illustrated was probably 
subjected, in addition, to deficient lubrication. 

In several cases of this kind which have come to 
the writer’s notice, hardened gears carrying much less 
than normal loads have worn in this way in the 
presence of a light oil of unsatisfactory lubricating 
qualities (as measured by friction tests); the sub- 
stitution of an oil of slightly higher viscosity and 


to the depth of penetration of stress, and emerge 
again at the surface, usually forming a closed area 
surrounding a flake of metal, which becomes detached. 
It is rot uncommon for pitting to develop early in the 
life of a gear, reach a certain point, and then cease 
to spread ; this may be termed “ arrested ”’ pitting. 
Sometimes it disappears with wear of the surface 
layers. Pitting is definitely associated with the 
stress conditions in the material, and can be repro- 
duced by apparatus comprising cylinders pressed into 
contact at their peripheries and rotating with various 
combinations of surface velocities. Arrested pitting 
is nearly always found in traction worm gears and 
turbine reduction gears, and is usually attributable to 
local high spots (due to errors either in cutting or 
in the running position of the gears), which result in 
stresses sufficient to produce pitting before the 
irregularities have had time to be removed by smooth 
abrasion. Pitting and scuffing or dragging may some- 
times be found together on the same gear, as in Fig. 6. 

It has not usually been considered that pitting is 
related to lubrication, but an interesting theory has 





considerably lower friction has in each case cured the 


FIG. 8—FRACTURED, PITTED AND 


trouble before the gears were irreparably damaged. 
In the case of traction gears, using the heaviest prac- 
ticable lubricant, the same thing may occur, although 
much more slowly, and may be presumed to occur 
only under the heavy loads and low speeds of starting. 
It has also been suggested that wear of this kind is 
due to oxidation. 

Scuffing—This is the condition next in severity 
to smooth abrasion. It may occur with both soft 
and hardened gears, and consists in a tearing or 
scoring of the surfaces in the direction of sliding 
(Fig. 6). This is due to a local breakdown of the oil 
film to such a degree that the tooth surfaces weld 
together, material being thereby dragged from one 
tooth to become an integral part of the other. Whilst 
occasionally encountered in the case of soft gears 
(industrial), lubricated by oils of normal type, but 
too low in lubricating value, it has been a more serious 
problem in connection with very highly stressed 
automobile gears, particularly spiral bevel and 
hypoid gears. Failure of the previously used heavy 
gear oils led to the development of extreme pressure 
lubricants. 

The precise action of E.P. lubricants is somewhat 
controversial. It does not appear that they neces- 
sarily lower the coefficient of friction between the 
surfaces, or that there is any direct relation between 
** film strength,” so called, and surface friction. They 
appear rather to permit an increased rate of wear at 
the high spots, and to prevent welding under the high 
localised pressures and temperatures which exist 
before complete bedding in. 

It is a common experience that gears which in the 
new condition would be prone to scuffing with an 
ordinary oil may satisfactorily be run with such an 
oil after bedding in in the presence of an E.P. 
lubricant. 

Ridging.—Associated with, and an extension of, 
scuffing is an aggravated form of oil film failure, 
which leads to the formation of a groove along the 
pitch line of the driving tooth and the building up of 
a corresponding ridge along the driven tooth. The 
presence of this type of failure will be observed in 
Fig. 3. 

With breakdown of the oil film the friction between 
the surfaces, possibly increased by intermittent local 
seizure, produces in ductile materials a flow of the 
surface layers in the direction of sliding. Since the 
direction of sliding reverses at the pitch point, acting 
away from the pitch line of the driver and towards 
that of the driven gear, plastic flow alone would 
explain the ridging, but it may possibly be accom- 
panied by a re-welding of particles, previously dragged 
from the surface, at the pitch point. 

Pitting.—This type of surface failure is the most 
important of those which come under the heading of 
class (b) and may occur with all forms of gear and 
all gear materials; the examples in Figs. 7 and 8 
refer to worm gears and helical gears respectively. 


been advanced by Way,* who suggests that the propa- 





SCORED HELICAL PINION TOOTH 


gation of a crack, once started at the surface, is 
effected by hydrostatic pressure developed in oil 
contained in the crack. In support of this theory 
his experiments show that pitting does not occur 
with pure rolling in the absence of lubrication. 
It may be added that although, under conditions 
of static loading, line contact stresses have no 
tendency to produce a crack starting at the sur- 
face, there are, in the case of gear teeth in motion, 
two additional factors, namely, the tangential 
load at the surface due to sliding friction and the 
effect of the very high and rapidly changing tem- 
perature difference in the surface layers. These 
factors are both largely dependent on the intensity 
of loading, however, and whilst it is essential to 

















FiG. 9—CRACKING};{0OF WORM THREAD, 


provide a lubricant which will prevent the types of 
failure directly attributable to breakdown of the 
film, there is to the writer’s knowledge no conclusive 
evidence gained from practice that different lubricants 


will, other things being equal, either accelerate or 
retard pitting in gear teeth. 


Cracking. — Tooth surfaces sometimes develop 


cracks normal to the tooth surface, as distinct from 
those associated with pitting, which run largely 
parallel to the surface. Cracking of this kind may 
have several distinct origins. In brittle materials, 
such as case-hardened steel or the work-hardened skin 
of a phosphor-bronze worm wheel, rapid changes of 





The effect is that cracks develop in the surface, 





metal removed may later act as such, the initial wear 








spread beneath it at a distance which bears a relation 





* “ Trans.,”’ A.S.M.E., 1935, Vol. 57, p. A 49. 
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temperature in the surface layers, such as may occur 
in a poorly lubricated worm drive, may be sufficient 
cause, and Fig. 9 shows a typical example. An 
excessively localised tooth bearing may also cause, 
or aggravate, this condition. Ground gears may start 
life with surface cracks due to careless grinding, 
whilst imperfect case or flame-hardening, or the use 
of materials unsuitable for these processes, may also 
result in surface cracks. 

Flaking.—The stresses due to the line contact of 
gear tooth surfaces under load reach a maximum 
some little distance below the surface, and if in case- 
hardened or surface-hardened gears the depth of 
penetration of stress is excessive in relation to the 
depth of the hardened layer, the core may collapse 
and flaking will take place. Fig. 10 shows an example 
of this kind. A further possible contributory cause 
may lie in weakness of the hardened layer itself, 
arising either from metallurgical causes (slag inclu- 
sions, excessive free cementite, and so forth) in the 
case of carburised gears, or from initial stresses 
(probably accompanied by incipient surface cracks) 
such as may be set up in flame-hardened teeth. 

Assumptions Underlying Calculations of Load- 
carrying Capacity.—The purpose of the foregoing 
description is to put any attempt at the calculation 
of load carrying in true perspective by indicating some 
of the directions in which practical conditions may 
fall short of the somewhat idealistic assumptions 
which may be necessary. 

Thus whilst an ideal gear, having tooth profiles 
which transmit censtant velocity ratio and tooth 
surfaces which are fully and uniformly loaded, 
may be assumed for purposes of comparing one 
combination with another, inevitable errors in 
pitch and profile, and malalignment due to in- 
accuracies and deflection, must be allowed for by 
introducing arbitrary factors. Whilst average values 
for these factors may be given, experience must 
determine whether they should be modified in any 


particular case ; furthermore, a minimum standard 
of accuracy in the finished gears, and adequate stiff- 
ness in their mounting, is demanded if a high-duty 
gear drive is to realise the performance expected of it. 
Lubrication must also be satisfactory in respect 





FiG. 10-FLAKING OF WORM THREAD 


quantity, quality, cleanliness, and method of applica- 
tion of lubricant, and temperature rise limited by 
adequate cooling. 








(To be continued.) 








The Building of Ships—A British Survey. 


By 


[* would be tedious, as well as out of place in a paper 
of this character, to follow in detail the develop- 
ments in peace time, and in war time which have 
brought about changes in our industry. The demands 
for higher efficiency and better accommodation have 
kept pace with the development in scientific know- 
ledge, and with the demand for greater comfort in the 
civilised world ashore. We produce ships and 
machinery which perform these higher services with 
a fuel consumption little more than half of that 
which was considered good practice forty years ago. 


THE Economic FOUNDATIONS OF THE INDUSTRY. 


It is not my intention to discuss the rival claims 
of systems, methods, or designs, but rather to 
attempt to direct attention to the economic founda- 
tions of the industry. It is worthy of note, how- 
ever, that, following the extension of shipbuilding 
to a major position in many maritime countries, 
no one country can now claim a pre-eminence in 
inventive genius or technical development. 

A glance at the accompanying table of shipbuild- 
ing production in the five years ended 1901,-compared 
with the five years ended 1937—in which is shown 
the percentage of the total world output at the 
credit of each of the principal shipbuilding countries— 
indicates the extent to which the industry has grown 
in many other countries in the period under review. 
That growth is in part the inevitable result of the 
development of knowledge throughout the world, in 
part due to the interruption of commercial activity 
during the years of the Great War, and in part due 
to financial and currency manipulation adopted for 
reasons arising either directly or indirectly from the 
experiences of that upheaval. 

These circumstances are historical facts which 
cannot be denied. There is, however, another 
factor in the situation upon the handling of which 
future development in our country depends. I refer 
to the general trend of economic policy within 
Great Britain itself, and as this is a factor of more 
than purely national interest, it is especially questions 
arising from it that I wish to examine to-day. 

In Britain it is believed that human progress is 
reflected in the freedom of thought and action 
enjoyed by the people, and by the standards of 
wages, hours of work, and general conditions, which 
the population enjoys. Shipbuilding, like other 
industries, has therefore to be financed on the basis 
of providing these standards, and there can be 
no doubt that an important part of the falling off 
in Britain’s share of the world tonnage is due to 
the fact that its people enjoy these advantages 
to a greater extent than do many of the other countries 
which occupy an important place in Table I. This 
country will make every effort to continue a policy 
by which it has won for its people advantages which 
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they esteem. On the other hand, it is equally plain 
that if these advantages are not to constitute an 
increasing handicap upon industrial activity and 
in the process of time become their own undoing, 
the situation must be examined with a view to 
devising means of counteracting these self-imposed 
handicaps. 

The genius of our industrial pioneers, backed by 
the efforts of their craftsmen, built up the position 
of world supremacy which Table I shows Great 
Britain to have enjoyed. It is to the present and 
Shipbuilding Output ; of Mercantile Tonnage 


Taste I. Figures 


Launched. 


Average | _ Per- 
annual | centage 
tonnage | of world 
for the five; total. 
years ended, 
1901. 


Per 
centage 
| of world 

total. 


Average 
annual 
tonnage 
| for the five 
lvears ended 
1937. 


Country. 


Gross tons. 

Britain Bi ere 29 
Germany Sicict eee f | 9-03 
Japan. Sesh magesd d 33 | 0-65 
Holland 
France 
Scandinavia 3 
a ae 
America (excluding 

the Great Lakes) 
British Dominions | 
Other > cos] 


Gross tons.| 
573,816 | 
231,572 | 
223,721 

83,455 
31,712 
221,445 
19,826 


65- 


10071 39 
51,976 
43,392 

73,006 


10,447 | 
44,404 


149,885 , 
12,641 | 0-61 | 
126,342 | 6-15 | 


1,513,404 


2-94 


2,053,741 100-00 100-00 


World total 


future leaders of the aadiiaiiel: backed by workers 
conscious of all that is at stake, that we look to 
devise means of re-expanding our share of world trade. 

Times were when the industrial leader in Britain 
could fairly say that he was handicapped by a 
system of political economics and an attitude on the 
part of democratic leaders against which it was well 
nigh hopeless to contend. The partial change of 
outlook in 1931, which brought about the departure 
from the policy of free imports in 1932, was not 
directly helpful to shipbuilding, but did indeed 
warrant a new hope that all sections of the community 
were determined to see that the great industries 
upon which our welfare depended were not left 
defenceless in a warring world. The change was the 
result of a slow growth. Industry itself took long 
to reach any degree of unanimity on the need for 
change; under our democratic system it took 
longer still for the mass of the people to see the 
wisdom of industry’s advice, and finally it took a 
financial crisis to bring about that change, which 
has proved a real relief to our national economy. 

It is obvious that the importance to this country 
of prosperous industry is not yet appreciated by 
many of its people. To these, and they are not con- 
fined to any one section of the community, periods 
of difficulty are opportunities to exploit new theories 
calculated to weaken the power and rewards of 


of 


leadership, while periods of prosperity are regarded 
as opportunities for exploiting sectional interests 
rather than occasions for consolidating and preparing 
for further effort. 

Nevertheless, any who may be inclined to doubt 
the strength of will, the loyalty, and the real harmony 
existing amongst different sections of the com- 
munity should bear in mind the heavy burdens of 
national finance which industry carries for the 
welfare of the people. It may be that direct taxation 
amounting to 25 or 50 per cent. of the entire industrial 
income—a level which is undreamt of in any other 
country—is truly reckless finance when regarded 
from the strict point of view of the economist. The 
fact that such a burden is carried loyally, if not 
perhaps cheerfully, by our industrial leaders, speaks 
volumes for their broad-minded sympathy and 
determination to play their part in maintaining 
the country’s supremacy as a pioneer of human 
progress. 

Those who carry the responsibility of guiding 
the affairs of the shipbuilding industry in Britain 
have borne the full brunt of the results of a too rap‘: 
progress along the easy path of social ameliorativ« 
legislation, but they have equally shown a full 
appreciation of the need for a truly realistic outlook. 
Faced with facts which clearly indicated that the 
shipbuilding capacity of Britain was in excess of 
future possibilities, they have set about an orderly 
rearrangement which could scarcely have been morc 
completely or more fairly carried out under the most 
arbitrary powers of unified control. 

THe PRESENT PosITIoNn. 

What is the present position? Is British ship- 
building—that is to say, the merchant shipbuilding 
section—as depicted by Table I, strong enough and 
wide enough in scope to satisfy the needs of the 
Empire ? Perhaps the answer is “ Yes.” Is it 
strong enough and wide enough to satisfy the needs 
of a country na h must live upon the earnings of 
export trade lo that the answer is *‘ No. 

What present trend? Unquestionably it 
is in a direction which will make the answer to 
the first question much more uncertain, and the 
answer to the second question more emphatic. 

In industrial economics there are two 
of thought. One of these emphasises the fact that 
industrial prosperity must be based upon the spend- 
ing power of the people. The other emphasises the 
necessity for cheap production to stimulate pur- 
chasing power not only at home, but also abroad. 
The fact that Britain has in recent years followed 
the first school of thought is clearly brought out by 
certain official figures, reproduced in Table II. 
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5.060.000 1 1,670,000 
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tries 709.000 


2,653, 1,944,000 

From these figures it will be seen that while the 
proportion of the British people engaged on the 
purely domestic operations, including home and 
luxury trades, is increasing, the proportion employed 
in the export trades is declining, and this same 
tendency would be found to exist over a longer 
period if exact figures were consulted. Obviously. 
if the shipping trade is to fulfil its part to anything 
like the extent which it did in the past, and which 
it must do if the Empire is to remain an Empire, 
this trend must be reversed, and that within a very 
short space of time. Everyone in this seafaring 
country recognises that our mercantile marine is 
at the very heart of our existence and of our prosperity 
as a nation and an Empire, but, like many other 
privileges which we have gained in this country, 
it is taken for granted. 

Within my own short life the people of Britain 
have been confronted with four major crises. We 
are approaching a fifth. On each occasion, when 
fully alive to the facts, our people have unquestion- 
ingly supported the necessary steps to deal with 
these crises. I firmly believe they will do the same 
again. The South African War and the Great War 
were the result mainly of political influences. The 
erisis of 1931 was the result of a mistaken economic 
policy. The rearmament crisis, which may be said 
to have been forced upon the people’s attention 
in 1936, was mainly the result of a mistaken political 
policy. There is no doubt in my mind that the 
consequences of these mistaken policies have not 
yet been fully appreciated, nor have steps been 
taken adequately to rectify their defects. We are 
therefore approaching another crisis which will 
arise from a tardy realisation that our existing 
policy, both economic and political, does not take 
sufficient account of the needs of our export trade, 
and of the utter impossibility of maintaining our 
shipping on a sufficient scale without some readjust- 
ment in the country’s political and economic outlook. 


THE NEED FOR Prosperous INDUSTRY. 


of world trade 


Something like our former share 
world-wide 
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Empire, but we must concede that our title to that 
share depends upon our ability to perform the 
necessary services to the world on conditions accept- 
able to those who have to pay for these services. 
‘There is no branch of human effort which illustrates 
more fully than shipbuilding the wide implications 
of these considerations. 

First comes the inventor, the research student, 
and the original designer. Whether his sphere 

be in naval architecture properly so-called, engi- 
neering science or practice, metallurgy, or the 
hundred and one spheres of technical endeavour 
which go to make up the modern ship, he has to live 
laborious days if he is to keep abreast of develop- 
ments in his own field, and to acquire the knowledge 
which alone will enable him to improve upon the 
work of his predecessors. The forty-hour week 
and many of the slogans of the modern social reformer 
are merely a snare to such a one if he is determined 
to follow in the footsteps of the great pioneers. 
His recreations must be complementary to, and 
not competitive with, his work. 

Then there is the managerial organiser. He 
must have put in long hours of thought and study 
in addition to his practical training to enable him 
to gain that insight into human affairs which is 
not to be found ready made in any text-book. 

Then there are the operatives in the shipyard, 
the engine shop, the mine, the works, and the factory 

who wre contributing their share to the finished ship. 
It is easy for such to say that their working con- 
ditions are to conform to strict standards. It is 
impossible to maintain employment for them, or 
to find a market for their finished product, if the 
shipyards of other countries are able to produce an 
equally well designed and equally well constructed 
vessel at a cheaper cost. 
Cost AS THE RULING CONSIDERATION. 

Nowadays there can be no question of an out- 
standing superiority, either of design or construction, 
in any of the principal shipbuilding countries. Cost 
therefore must be regarded as the ruling considera- 
tion. Cost of materials—that is to say, the unwrought 
raw materials—cannot differ substantially from one 
country to another. It is therefore to the element 
of wages cost—an element which enters into every- 
thing that comes into the shipyard and the engine 
shop, as well as everything that is delivered from 
it—that we must look for the real difference in 
cost between the ships of one country and another. 

Again, that wage cost can be divided into three 
constituent elements. First there is the real wage 
which the operative actually enjoys; second, there 
is the unit of work which the operative produces 
for that wage; third, there is the money which 
either the employer or the operative has to pay 
for the purpose of maintaming a large body of 
non-producers. That body includes public officials 
of one kind and another, as well as those actually 
maintained by one or other of the social services. 

It isin respect of the third element in our wages 
cost—the cost of the non-producer—that we appear 
to me to be in the greatest danger. The efforts 
of the social reformer, intended to lighten and 
enrich the lot of the toiler, tend to stifle our enter- 
prise and our progress. Measures that were destined 
to stimulate and render the population fit for pro- 
ductive effort for the common weal, and which, 
properly made use of, would have that effect, tend 
to become mere substitutes for and absorbers of 
real useful effort. We are apt to forget that all 
natural growth is gradual and that in nature pruning 
is a necessity of healthy growth. It ought to be 
clear that no nation can stand a sudden sprouting 
even of social amelioration, without demoralising 
influences setting in to destroy the healthy growth 
which has taken place. 

These tendencies are obvious amongst us to-day. 
One has only to follow the questionings among 
social reformers themselves to appreciate that dis- 
appointment has followed the fulfilment of their 
dreams. Who would dare to say, for instance, that, 
measured by any standard applicable a generation 
ago, we were getting value for the vast sums pro- 
vided from the fruits of industry for the universal 
education of our people? A well-educated people 
is one of the greatest assets of a nation. Never- 
theless, some consideration should be given to the 
question whether industry can provide suitable jobs 
for the great majority of those to whom higher 
education is given at great cost. Otherwise many 
young people find themselves disillusioned, with 
consequences which seem serious both to them- 
selves and to their country. Similarly, who can 
truly assert that the various forms of payment of 
allowances during unemployment have had the 
effect of bringing many of the recipients back into 
employment so much fitter and happier than was 
customary when such allowances were not so general 
and uncontrolled. 

Nevertheless, a country which develops a public 
opinion which insists upon all these efforts towards 
social improvement, and which possesses a popula- 
tion which calmly shoulders the resultant burdens 
even when these burdens are clearly detrimental to 
the selfish interests of whole sections, can surely be 
trusted to see that common sense must prevail if a 
point is reached when more harm than good results 
from such efforts. I am therefore by no means 





world around us and observe the obviously favour- 
able position which all classes of our community 
enjoy in freedom, in comfort, and in wealth. We 
have made efforts for humanity in the past, and 
we can and will make such efforts again. Mean- 
while, some vigorous effort is immediately necessary 
to restore our merchant shipping to its proper 
position. 

Some claim that our shipbuilding prices are too 
high. Our workmen have made it clear that they see 
no reason why their wages should be less than those 
of their mates doing similar work, such as house- 
building, for internal consumption, or those doing 
unskilled work paid from the public purse. Our 
shareholders and our managerial staff, though perhaps 
less vocal, not unnaturally take a similar view of 
their value. 

I believe to-day as firmly as I believed fifteen 
years ago that the true solution is to return to 
something nearer the standard which we set ourselves 
and upon which we were a contented people when 
the 1901 Exhibition attracted to Glasgow crowds 
of visitors, but I am equally sure that no such direct 
solution is practicable to-day. Rather we must 
wait for the time when the real productive capacity 
of our people may by gradual growth catch up with 
social standards which have for the present out- 
stripped the international value of those who enjoy 
them. In the meantime, we must look for some less 
permanent, perhaps less stable, method of restoring 
our position. 


Tuer INDUSTRY AND THE STATE. 


The first essential of any remedial steps is an 






industry properly organised for internal strength 
and external co-operation, and one which can be 
trusted to use and not to abuse any help. The 
second essential is a clear definition of governmental 
policy which leaves no doubt in the minds of our 
own people and in those of the peoples of other 
countries that we are determined without menace 
to others to secure for our mercantile marine and for 
our shipbuilding industry its proper share of the 
world’s trade. j 

Action to this end clearly involves political action 
designed to counteract special assistance given to 
their shipping by other countries ; but it also involves 
domestic action calculated to mitigate these handicaps 
which our domestic economic policy has placed 
upon our industry. External remedial measures 
must therefore be supported by the positive backing 
of the whole people of these islands with the co-opera- 
tion of other parts of the Empire. We must clearly 
envisage the sacrifice of some part of the advantages 
enjoyed by certain favoured sections for the benefit 
of the less favoured, who, like those engaged in 
shipbuilding, are exposed to the full blast of foreign 
competition. 

My own view is that a judicious pruning of those 
social services which have outstripped the bounds 
of healthy growth and are not, in fact, addig to 
the real well being of those for whose benefit they 
were designed, is an obvious preliminary step to a 
sound foundation for our competitive trades. 
National assistance must be found to make up 
money demanded by the community from sections 
of industry whose circumstances preclude them 
from the possibility of earning it. 
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N the following article we continue our description 

of the engineering exhibits at the Empire 
Exhibition, Bellahouston, Park, Glasgow. 
CLYDE FurEt Systems, Lrp. 

Automatic coal stokers and oil burners are the main 
exhibits on the stand of Clyde Fuel Systems, Ltd., 
136, Wellington Street, Glasgow, C.2. A working 
exhibit of an automatic coal stoker applied to a cast 
iron sectional central heating boiler, manufactured 
by Crane, Ltd., 45, Leman Street, Aldgate, London, 
E.1, is illustrated in the accompanying engraving, 
Fig. 61. This stoker and another working stoker, 
shown firing a small vertical dairy steam boiler, 
represent a range of “‘ Clyde ’”’ automatic coal stokers 


Empire Exhibition, Glasgow. 


IX. 


(Continued from page 705, June 24th.) 


in the drive, and, in addition, an overload release is 
fitted to protect the motor. The coal feed worm, of 
wear-resisting steel, feeds the coal to a heat-resisting 
combustion pot, in which the air inlets are designed 
to secure a streamline entry and correct distribution 
of the air. So as to enable the combustion pot to be 
blown out when required, a cleaning-out arrange- 
ment is provided, and on the coal tube an access door 
is furnished, so that any foreign bodies can be readily 
removed. 

Both the stokers described above work on the under- 
feed principle, the coal being fed from below and fired 
upwards through the incandescent bed, thereby 
liberating the volatile matter, which must pass through 
the incandescent zone and be completely burnt. It 





manufactured by the company for central heating, 


is claimed that by the time the coal reaches the top 




















Fic. 60—AUTOMATIC 


Cornish, and Lancashire boilers, with ratings from 
60,000 B.Th.U. to 7000 lb. of steam per hour. They 
can also be applied to industrial furnaces, such as those 
of stamping, annealing, and galvanising equipments. 
Made from steel plate, the coal hopper on the small 
sizes in the range is fitted with a gas-tight lid. On 
most sizes an agitating gear is provided. On all 
models, except the two smallest, a three-speed gear- 
box is arranged, with ground gears working in an 
oil bath. The gear-box is stated to be silent, and 
there are no pawls or ratchets in the drive which might 
result in intermittent loading on the motor. The 
motor driving the screw also drives a forced draught 
fan, which is silent in operation. A fine adjustment 
is provided on the air inlet. To protect the stoker 





despondent of the future when I contemplate the 








in case of an obstruction, a shearing pin is arranged 





OlL. BURNER—CLYDE 


of the bed, the volatile matter is distilled off and there- 
fore the residue burns without smoke, in the same 
way as coke. Another advantage claimed for the 
underfeed system is that coal is fed continuously, 
without the necessity of opening furnace doors, as 
in the case of a hand-fired boiler. Thus the admis- 
sion of cold air is avoided. Furthermore, the Clyde 
stoker works with a forced draught and can operate 
on cheap small grades of coal. With a hand-fired 
boiler working under natural draught, it is necessary 
to have the firebars widely spaced to admit the air 
for combustion, with the least possible resistance, 
resulting in the falling of unburnt small coal through 
the bars into the ashpit. In order to prevent an 
excessive loss, comparatively expensive large coal 
must be used. A further advantage of the system is 
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that the stoker is fed from a hopper holding usually 
about six hours’ supply at.full output and clinker 
need only be removed at long intervals, thereby 
reducing the dust nuisance. 

Automatic controls are fitted to stokers of this 
type. In the case of the stoker shown firing the 
Crane hot water boiler, a thermostat is fitted, which 
stops the stoker when a predetermined temperature 
is reached and starts it when the temperature falls. 
Additional controls, such as a limiting control to stop 
the plant in the event of the boiler temperature rising 





sary, cleaned. The plant is built as a complete unit 
on a combination base plate, incorporating an oil 
pump, a heater, a duplex discharge strainer (one 
side of which can be cleaned whilst the other is in 
operation), an automatic valve tq maintain a pre- 
determined oil pressure in the pipe line, and a thermo- 
stat to maintain a predetermined oil temperature. 
Other exhibits on the stand include various patterns 
of furnace fronts, an air director for water-tube 
boilers, and a low-pressure air burner with air director 
in which the oil is atomised by air at a pressure of 





can be designed to provide storage capacity for from 
eighteen to thirty-six hours’ fuel requirement, 
according to the quality of fuel which is being burned. 
The fuel slides from the hoppers on to the grate at 
the same rate as it is consumed. In practice, the 
makers claim, it is found that this method of firing 
gives a continuously bright fire, with a correspond- 
ingly even temperature in the heating system. There 
is a minimum quantity of soot deposited on the 
heating surfaces, which, as our engraving shows, are 
simple in design, and by the provision of inspection 
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FiG.561—AUTOMATIC COAL STOKER—CLYDE 


to an excessive value, and a thermostat arranged to 
give a constant room temperature, can be fitted. In 
the case of steam boilers a pressure switch is fitted 
which stops the plant when the required steam 
pressure is reached and restarts it when the steam 
pressure falls. For automatically stopping the plant, 
should the water level fall below a predetermined 
level, a low water switch can be provided. This 
control can also be arranged to start or stop an elec- 
trically driven feed pump. 

In Fig. 60 is shown a fully automatic oil burner 
of 700,000 B.Th.U. per hour capacity, which is one 
of a range capable of releasing from 80,000 to 
4,500,000 B.Th.U. per hour, utilising oil having a 
viscosity of 200 seconds Redwood No. 1 at 100 deg. 
Fah. A burner of this type is shown in operation 
on the stand, firing a Britannia boiler. The burner 
is operated by means of an electric motor which drives 
a fan for the air supply and a valveless rotary pump 
for drawing oil from the storage tank and discharging 
it through a heater to the burner. The fan delivers 
the air through the blast pipe and an air director, 
which causes it to enter the furnace with a rotary 
motion, so as to obtain a complete mixture with the 
oil spray. A heater element and thermostat are 
arranged to control the oil temperature at the neces- 
sary value for atomisation. 

Ignition of the flame is effected by means of a spark 
across the gap between electrodes mounted within 
the burner at the end of the blast pipe. By means of 
a transformer a high-tension current is produced 
for the spark. For timing the various operations of 
the machine, a control box is arranged which in 
sequence starts the ignition, starts the motor, and cuts 
off the ignition. During the time the plant is in opera- 
tion, the control box, in conjunction with an air shut- 
off valve, ensures its safe working by cutting off 
the circuit should the flame fail or other failure occur. 
After a brief interval the control arrangement sets 
the plant in operation once again, and if the failure 
is repeated the plant is locked and a red light is shown. 
As soon as the fault is remedied the controls can be 
reset and the plant started. An expansion chamber 
is provided through which the cold oil lying in the 
burner tube and pipe is driven by the first few revolu- 
tions of the pump when the plant is being started up. 
By the time the burner shut-off valve has opened, 
hot oil from the heater has reached the nozzle, and 
therefore an instantaneous ignition of the oil spray 
is obtained. 

A special feature of the plant is the arrangement 
of the patented air shut-off valve, which seals the 
furnace against the ingress of cold air during stop 
periods. Fuel is claimed to be saved by thus con- 
serving heat during rest periods. It is claimed that 
very little attention need be paid to the plant. 
Suction and discharge strainers are provided which 
are automatically cleaned every time the burner stops 
and starts, and can therefore run for long periods 
without attention. 

For larger land and marine steam-raising plants, 
the company is exhibiting a pumping and heating 
plant for the pressure jet system of oil burning, the 
heater being of the type developed by the firm in which 
the oil space can be readily examined, and, if neces- 





about Yin. water gauge, and a supply of natural or 
forced draught air is taken through the air director. 


CHARLES McNeu, Lp. 


The firm of Charles McNeil, Ltd., Kinning Park 
Hydraulic Forge, 570, Scotland Street, Glasgow, 8.1, 
is represented by a series of large pressings and 
forgings, and examples of the coppersmith work 
carried out by the firm. Among the exhibits we may 
mention pressed steel ends for high-pressure vessels 
and also domes for locomotive boilers, these being 
examples of pressed steel work which can be made in 
thickness up to 6in. Foundry ladles which can be 
equipped for either iron or steel pouring and can be 
of weldless, welded, or riveted construction, are also 
on view. 

A new development, which we illustrate in Figs. 62 
and 63, is the welded steel auto-stoke ‘“‘W” type 
boiler, which has been designed for industrial and 
domestic central heating plants. These boilers are 
manufactured in four series of sizes, comprising 
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FIG. 62—INDUSTRIAL BOILER—MCNEIL 


doors can be easily cleaned. With this pattern of 
boiler a very small amount of lagging is needed, as 
the hoppers form efficient non-conductors of heat. 
Some tests which were recently carried out at the 
makers’ works by an independent technical authority 
may be quoted :— 
156 square feet 
16-5 square feet 
670,000 B.Th.U. 


Heating surface of boiler... 
Grate area . 
Rated output of boiler per ‘hour 


Duration of test 12} hours 
Output per hour 663,949 B.Th.U. 
Coke burned per hour .. 76-08 Ib. 
Coke burned per square foot of f grate area m 

4-61 lb. 


10,890 B.Th.U. 
2in. and under 
358 deg. Fah. 
16-8 per cent. 


r hour 

Celorific value of coke 
Size of coke . j 
Maximum temperature of flue gases 
Maximum CO, in flue gases , 
Heat balance : 

Flue loss (sensible) 

Radiation and cinder loss 

Efficiency ainetaps 


10-2 per cent. 
9-8 per cent. 
80-0 per cent. 





100-0 per cent. 
The high efficiency was attributed to the effective 
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FIG. 63—ARRANGEMENT OF BOILER AUTOMATICALLY STOKED BY GRAVITY—MCNEIL 


twenty-seven different ratings, with heating surfaces 
ranging from 74 square feet up to 455 square feet and 
heating powers from 325,000 to 2,000,000 B.Th.U. 
per hour. Boilers can be supplied in intermediate 
lengths with proportionate duties. The object of the 
new design, which is a further development of the 
firm’s ‘‘ W ” type boiler, is to provide a unit which is 
automatically stoked by gravity, thereby dispensing 
with the necessity for an electric or power drive. As 
will be seen from the drawing Fig. 63, there are fuel 
hoppers on either side of the V-shaped grate, which 





design of the water-tube heating system, the absence 
of flame in the fire-box, and the general freedom of 
the heating surfaces from dust. During the trials it 
was noted that there was a definite line at which the 
fire zone terminated on the fire bed, and there was no 
inclination for the fire to creep up the hopper. The 
formation of clinker was small. 


(To be continued.) 
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Southern Railway Electrified Extension. 


N Sunday next the Southern Railway electrifica 
tion scheme will be advanced a stage furthe 
electrified services between London, 


() 


when 


operation. 
Havant and the branch from Three Bridges have, a 
the map, Fig. 


At an approximate cost of £2,775,000, the nev 


scheme involves the electrification of 75 route miles, 


bringing the total of the Southern Railway’s electrifie« 


Little- 
hampton, and Bognor Regis will be brought into 
The coastal line from West Worthing to 


1, shows, also been electrified, and on 
these lines new services will also begin on that day. 


+> 


-|at Warnham, Littlehampton, Ford, Barnham, and 
Bognor Regis, as well as at New Cross Gate and 
Streatham Hill, which are not actually on the newly 
electrified lines. The re-positioning of cross-over roads 
clear of the platforms, and the lengthening of the 
platforms, has in many cases necessitated important 
alterations to the lay-outs of the tracks. 

At Dorking North the down bay has been con- 
verted into a loop, and the two platforms extended 
to accommodate twelve-car sets. This lengthening 
has involved widening the underbridge over Lincoln 
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with a track mileage of 1571. 
tables will, 


route mileage to 626, 
On the new extensions standardised time 
as usual, be 
and faster trains, the accelerated journey times 
averaging 16 min. The train mileage will be increased 
from the present steam mileage of 2,051,655 to 
4,015,194, with electric working, or by 95-7 per cent. 
In addition to greatly improved services to Little- 
hampton and Bognor Regis, the new scheme will 
provide augmented services between Brighton and 


introduced, resulting generally in more 


Swain Sc 


1—MAP OF ELECTRIFIED AND STEAM LINES 


Road. At Three Bridges platforms Nos. 3, 4, and 5, 
used by Horsham line trains, have been lengthened 
at the London end over the High Street. On the 
sections from Dorking North and Three Bridges to 
Horsham little work has been done, apart from 
platform raising and lengthening, and slight re- 
arrangement of tracks and the provision of additional 
goods yard accommodation at Crawley. North of 
Dorking the electrification of the Sussex lines has 
necessitated lengthing to 820ft. the platforms at 








At Pulborough the 
involved alterations to 


lengthening of the platforms has 
the subway, as previously 


the headway of this was on the platform ramp. The 
platform lengthening at Arundel necessitated re- 
arrangement of the goods yard access lines. Pre- 


viously the local trains from Littlehampton arrived 
at an up bay platform, now incorporated in the goods 
yard. They then reversed over to the down line and 
then came back again to the down bay ready for the 
return journey. But by this provision of a facing 
cross-over, just south of the station, these trains are 
now taken directly to the down bay. A long retaining 
wall necessitated by the platform lengthening has been 
built to the south of the station, and there is also a 
new signal-box of the latest Southern type to the 
south of the down platform. 

A distinct improvement to traffic operation has been 
made at Ford by the conversion into a fixed structure 
(Fig. 3) of the 90-year-old roll and lift bridge over the 
river Arun and the removal of the speed restriction 
over it. New station buildings and an additional 
platform for eight-car trains are being provided at 
Littlehampton, and the existing double-faced plat- 
form has been lengthened to take twelve-car trains. 
The old steam engine shed is being pulled down, 
new electrified berthing sidings have been laid, and a 
three-road carriage shed (Fig. 4) of standard Southern 
construction, taking twelve-car trains, has been built. 
The shed is of steel framing covered with big six 
corrugated asbestos sheeting, with ample glass 
lighting, and contains the usual equipment for clean- 
ing, inspection, and running repairs. At Ford two 
sidings have been electrified for berthing trains. 

No carriage-washing plant has been provided 
alongside any part of the newly electrified lines, but 
Bognor Regis has been equipped with floodlighted 
cleaning stages and some new berthing sidings. The 
two island platforms have been lengthened for twelve- 
car rakes, and a new signal-box has replaced the two 
boxes previously employed. The existing steam 
engine shed has been retained for the use of engines 
working goods, parcels, and fruit trains. At Barn- 
ham, the junction for the Bognor branch, where there 
is a typical mercury vapour rectifier sub-station 
(Fig. 6), the platform lengthening extended over a 
culvert, and this involved further tipping for the 
widening of the embankment. For the down trains 
a facing connection to the down bay has been pro- 
vided, and another minor job at Barnham was the 
electrification of two carriage sidings. 

New station buildings have been provided at 
Chichester where the two main platforms have been 
lengthened to 820ft. and a down bay platform pro- 
vided for the local service between Chichester and 
Portsmouth. A short length of the old Chichester— 
Midhurst line has been electrified to facilitate the 
shunting of electric trains. The existing halts between 
Chichester and Havant have all been raised to the 
dignity of stations with booking cabins, and have been 
lengthened to take four-car trains. At the other 
end of the coastal line, Worthing, Goring. and 
Shoreham, stations have been provided with longer 
platforms to accommodate through trains from 
London which were previously divided at Hove. 
Immediately to the west of West Worthing Station, 
the old down line has been turned into a long central 
siding, so that trains terminating there can run 
straight from the down line into the siding, ready 
to reverse into the up platform for the return journey. 
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FIG. 2—RECONSTRUCTION WORK AT 


Portsmouth along the South Coast. Other inter- 
mediate towns will also benefit. 

Following the practice adopted when other Southern 
Railway electrification schemes were embarked upon, 
the opportunity was taken to modernise many station 
buildings and lay-outs. Stations and halts have been 
altered to take either twelve-car express trains or 
four-car sets, the nominal standard length in the first 
ease being 280ft. and in the second case 260ft. 























HORSHAM 


Sutton, where the Victoria, Bognor, Portsmouth 
hourly express trains will normally make a stop. 
Horsham Station (Fig. 2) is being completely rebuilt 
and the track lay-out has been altered. There are now 
two through roads and two loops with island platforms, 
serving up and down trains respectively. The old 
subway is being replaced by a footbridge and a new 
block of station buildings erected on the up side. A 
passimeter booking office is being provided on the 





Berthing sites for electric trains have been laid down 





down side. 





FIG. 3—FORD BRIDGE 


In addition to the signalling, other work under- 
taken by the chief engineer’s department ‘ncludes 
the erection of the new standard close-mesh fencing 
with barbed wire along the top, and the construc- 
tion of cattle guards at the level crossings. The 
provision of new electric stock to operate over the 
newly converted lines has necessitated the building 
at Streatham Hill of a mechanical washing plant 
and a new car sned housing four twelve-car and four 
eight-car trains, whilst at Slades Green two new bays 











THE ENGINEER 


JuLy 1, 1938 








SOUTHERN RAILWAY 


ELECTRIFIED 


EXTENSION 




















Fic. 4—LITTLEHAMPTON CAR 











FIG. 5—-DORKING SIGNAL BOX 














FIG. 6-BARNHAM SUB -STATION 























FiG. 7—HAVANT CONTROL ROOM 





have been added to the repair shop to cater for the 
new Sussex trains. All the 100 1b. conductor rails 
were laid by the engineering department, and another 
responsibility was the erection of twenty sub-station 
buildings and nineteen track-paralleling huts. A signal- 
box of the latest type at Dorking is shown in Fig. 5. 
Resignalling on a fairly complete scale was necessary. 
New signal-boxes have been constructed at Dorking 








additional telephones provided for traffic purposes. 

The power supply and distribution system has 
been designed to link up with existing supplies 
with the addition of a new supply from Leatherhead 
and Three Bridges C.E.B. sub-stations. In all there 
are four feeding points, viz., Wymering C.E.B. vid 
Havant sub-station, Fishergate C.E.B. vid West 
Worthing sub-station, Three Bridges C.E.B. sub- 








manually operated rotary converter sets. One of 
these sets has been transferred to Epsom sub-station 
and the other set to Hampton Court Junction sub- 
station, as on account of additional electric services 
both these sub-stations required additional equip- 
ment. The Leatherhead plant, which is a single 
automatic unit, is being transferred to a new sub- 
station on the Chessington line. 
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FIG. 8—GENERAL ARRANGEMENT OF NON-MOTOR BOGIE BUFFET CARS 


North, Horsham, Arundel, and Bognor Regis. Colour- 
light signalling has been installed at Dorking North 
and Horsham. Mechanical operation of gates has 
been provided at four level crossings, and the 
> apparatus modernised at four others. One hundred 
and seven telephones have been installed at 


; stations, halts, and sub-stations, for communication 
electrical contro] rooms, and eighty-five 


with the 








station, and Leatherhead U.E.B. sub-station. Alterna- 
tive E.H.T. supplies are thus available to all sub- 
stations under practically any emergency condition. 
In taking a new supply from the Leatherhead C.E.B. 
sub-station the opportunity was used to substitute 
the existing rotary converter plant at Leatherhead 
and Dorking by new unattended mercury arc rectifier 
plant. Dorking sub-station contained two 1250-kW 





Altogether, twenty new mercury arc rectifier sub- 
stations and track-paralleling huts have been built. 
No fewer than eighty-seven of such sub-stations 
are now in service. Along the railway line 77 miles 
of three-phase, high-tension, 33-kV cable have been 
laid in wooden troughs supported on concrete posts 
except where local conditions made it necessary to 
place them in ducts at ground level. The number of 
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such cable diversions has been considerable, for, in 
addition to the twenty-nine railway stations so 
treated, there are 198 level crossings, all of which 
have made necessary cable route deviations and 
conductor rail gaps. Running together with the 
power cables are a four-core pilot cable for selective 
protection purposes, and a multi-core cable for the 
supervisory control system containing seventeen or 
thirty-three cores, depending on its location with 
respect to the control room from which it radiates. In 
addition to controlling the sub-stations as far as Liss on 
the main Portsmouth line, the Havant control room 
Fig. 7-—controls the whole number of sub-stations 
on the new extension. To the fourteen panels for 
operating a section of the Portsmouth No. 1 scheme, 
forty-four panels have been added to cover the com- 
plete supervisory operation of all the sub-stations 
and track-paralleling huts on the Portsmouth vid 
the Horsham extension. 

The sub-stations correspond in all respects with those 
on previous extensions and consist of an E.H.T. 
switchgear outdoor structure section and a rectifier 
and L.T. switchgear building. The supply is made 
available to the mercury are rectifier equipment in 
the building vid the rectifier transformer standing 
outside one end. This building also contains the D.C. 
high-speed circuit breakers required to distribute the 
D.C, energy to the various tracks. Additional E.H.T. 
feeders are added at Barnham, Ford, and Horsham 
sub-stations, while at Dorking sub-station provision 
has been made for extension in the event of it being 
necessary to electrify the Redhill-Guildford line. 

In connection with the scheme the following vehicles 
have been built in the Southern Railway Company’s 
workshops at Lancing and Eastleigh :—\Sixty-eight 
two-coach motor corridor sets, twenty-six four-coach 
vestibule sets, and thirteen four-coach sets, each 


including a buffet car. The two-coach motor 
corridor sets are intended for local and outer 
suburban working and the four-coach corridor 
sets for express services. With the exception 
of the buffet cars, the vehicles follow in 
their general arrangement units built for the 
Waterloo to Portsmouth vid Woking services. The 


four-coach vestibule sets consist of two third-class 
motor brakes of the saloon type with driving compart- 
ment, a first and third-class composite coach, and a 
corridor third of the compartment type or buffet car. 
Standard motor bogies are fitted at the driving ends 
of each motor coach, trailer bogies being used else- 
where. The underframes and bogies are built up of 
rolled steel sections, the members being riveted 
together, and the underframes are fitted with 
Spencer’s self-contained anti-collision buffers with 
indiarubber springs. 

The buffet cars are a new type, so far as the Southern 
Railway is concerned. Each car contains, as shown 
in Fig. 8 and the illustrations on page 14, a kitchen, a 
bar section, a saloon section, and two lavatories 
separated from the saloon section by a cross gangway. 
The saloon section provides seats for sixteen 
passengers, which have been arranged in an original 
manner by fitting specially shaped tables in front of 
each side light. The edge of the table top consists of 
four concave curves, at each of which a revolving 
chair is provided. This arrangement gives each 
passenger ample table room and, at the same time, 
facilitates the service. The front edge of the bar 
counter also consists of a series of twelve curves, a 
high stool with a circular top free to revolve being 
located at each. The rubber-covered foot rail also 
follows the same line. A series of plaques finished in 
antique brass, specially designed for these cars, has 
been fitted in groups between the side lights and on 
cach side of the double swinging door leading into the 
vestibule. General decoration follows modern lines. 
The bar and saloon portions are painted throughout in 
a special shade of light stone, the walls and ceilings 
being flush finished. The floors are carpeted with a 
black Royal Wilton one-piece carpet with old gold 
engrailed diagonal stripes. The neutral walls and 
black floor provide the necessary background for the 
vivid jade green or wine red and gold of the upholstery 
of the chairs and curtains. 

The bar and saloon portions are illuminated by 
architectural tubular lamps in the roof, there being a 
line of these lamps down the centre of the roof, except 
at the fans, each of which is encircled by segmental 
lamps. A table lamp is provided at each table. 

Stone’s system of pressure ventilation equipment 
has been fitted, and continuous supplies of filtered 
fresh air are delivered by ducts at floor level. In 
addition, four ‘‘Imperiston”’ porthole exhaust type 
fans are provided in the roof Thé kitchen is 
also fitted with ‘‘ MM Monsoon” ventilators. 

The traction control equipment of the two-coach 
sets is of the underframe-mounted electro-pneumatic 
unit switch type. The low-voltage control circuits are 
fed from a potentiometer and the control is arranged 
to multiple with the 660-volt suburban electro- 
magnetic equipment by means of four small train 
contactors on each motor coach fitted with electro- 
pneumatic control. Each motor coach has two totally 
enclosed traction motors of 275 H.P. at the one-hour 
rating. 

The traction control equipment on the express 
four-car trains is of the underframe mounted electro- 
pneumatic unit switch type, with low-voltage control 
circuits fed from motor generator sets mounted on 


provide a supply for lighting and for battery charging. 
Each motor coach is fitted with two totally enclosed 
traction motors of 225 H.P. at the one-hour rating. 
Nife batteries on each motor coach give an emergency 
lighting supply in the event of the main current 
failing. 

On the buffet cars the Stones’ electric kitchen 
equipment consists of a cooking range with four boil- 
ing plates, two grills, one roasting oven, and a hot 
press for plates. Other equipment consists of a still 
boiler, coffee-making machine, and milk boiler and 
refrigerator. While the ovens and coffee-making 
machines have 660-volt heating elements, totally 
enclosed and inaccessible to the kitchen staff, the 
grills and boiling plates are supplied at 70 volts from 
the motor generator set. On the buffet coaches the 
latter are interchangeable with those on the motor 
coaches, and in order to use their capacity to the fullest 
extent the switching for each grill is interlocked with 
that of a boiling plate, so that either grill or plate 
may be switched on, but not both at once. The 
arrangement of these items is generally similar to 
that of the corresponding items on the kitchen cars 
built last year for the Portsmouth direct line, except 
that the refrigerator was given in that case a low- 
tension supply. In the present case it is supplied 
at 660 volts in order that it may be worked when the 
low-tension supply is shut down. To give a constant 
hot water supply for washing purposes, a Heatrae 
electric heater is fitted below each lavatory basin in 
both the two-car and four-car trains and the supply 
to these heaters is thermostatically controlled. 

The work was brought to completion under the 
general manager, Mr. G. 8. Szlumper. As with the 
previous main line conversions, the scheme was pre- 
pared and carried out by Mr. Alfred Raworth, the 
company’s electrical engineer for new works, who was 
responsible also for the design, lay-out, and -installa- 
tion of the whole of the electrical equipment. Apart 
from the electrical equipment, the rolling stock which 
came under Mr. Raworth’s jurisdiction was designed 
by Mr. R. E. L. Maunsell, and, more particularly the 
buffet cars, by his successor, Mr. O. V. Bulleid, the 
present chief mechanical engineer. The many civil 
engineering works, including the signalling and the 
laying of the conductor rails and the erection of the 
sub-station buildings, have been undertaken by Mr. 
George Ellson, the chief engineer. 

The following is a list of contractors, supplied by 
the railway company’s electrical department :— 


Alley and McLellan, Ltd. 


Repair shop compressors 
The Asea Electric, Ltd. 


High-tension switchgear and 
supervisory control equip- 
ment 

Low-tension cables and track 
bonds 

Inspection shed 
trolley equipment 

High-speed circuit breakers 


The British Insulated Cables, 


overhead The British Insulated Cables, 
Ltd. 

The British Thomson-Houston 
Company, Ltd. 

Mercury arc rectifier equip- Bruce Peebles and Co., Ltd. 
ments 

Oil store equipment 

Repair shop cranes 


S. F. Bowser and Co. 

A. W. Campbell, successor to the 
Chatteris Engineering Com- 
pany 

The Chloride and Electrical 
Storage Company 

Edmundsons_ Electricity 
poration 

Elliott Brothers 

The English Electric Company, 


Sub-station and control room 
batteries 

Sub-station lighting and heat- 
ing 

Instruments ... ...  .. 

Electric train equipments 


Cor- 


utd. 

W. T. Glover and Co. 

Henley’s Telegraph Works 

Johnson and Phillips 

The Pirelli General Cable Works. 
Ltd. 

Pritchett and Gold and E.P.S., 
Ltd. 

Siemens Electric Lamps 

The Simplex Conduit Company 

The Sturtevant Engineering 
Company 

Taylor, Tunnicliff and Co., Ltd. 

The Westinghouse Brake and 
Signal Company. 


Low-tension cables 
Multi-core cables ... 

Small witte... ... --- .-- 
High-tension and pilot cables 


Emergency lighting batteries 
Lamps 

COMM 565. san: xs sea 
Repair shop heating plant 


Third rail insulators Fe 
Motor-driven air compressors 








Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 


RAILWAY WHEELS, &ec. 


Six,—-Having just perused the very interesting and 
informative paper ‘‘ Amenities of Railway Passenger 
Travel,’ by Sir Harold Hartley, reproduced in THE 
ENGINEER of April 29th, 1938, as also your leading article 
on *‘ Railway Wheels,” arising out of the paper, I notice 
that two quite important points are not given the clear 
prominence they deserve—-one in the paper and the other 
in your leader. 

Under the section in the paper ‘‘ Elimination of Vibra- 
tion or Irregular Motion ’’ (of passenger coaches), no 
mention is made of that portion of the bogie structure 
which has the major effect upon the lateral irregularities 
conveyed to the coach body—and the passengers—viz., 
the swing links of the bogie bolster. 

The relative spacing apart of the top pins of such links 
or hangers in relation to the spacing of the lower pins, 
and, above all, the iength of the hangers themselves, 
enormously affects the riding of the vehicle. Mention is 
made in the paper of violent transverse oscillation set up 





each motor coach. The motor generator sets also 





also caused to excess by the swing links alone and with 
unworn tyres. 
The above-mentioned proportioning of swing links does 


not appear susceptible of any universal ‘‘ best solution 
to suit all conditions of the average speed, maximum 
speed, average curve, maximum curve, superelevation 
factors ; but the best proportions for each set of conditions, 
as far as they can possibly be applied to the general 
circumstances of the whole of the lines over which the 
vehicle will have to run, are indispensable if the best 


riding results are to be obtained. The writer has 
ridden in many passenger coaches in England— 
mostly of pre-grouping date—which left much to 


be desired in this respect, and from a cursory inspec- 
tion concluded that the general tendency in those 
days was to have the swing links too short, thus resulting 
in violent lateral reactionary jerks when entering curves 
and a tendency to short sharp lateral jerking when on a 
straight (both distinctly to be felt by the passenger), 
this latter being evidently an amplification of the “ hunt- 
ing” of the bogie wheels themselves referred to in Sir 
H. Hartley’s paper. 

The writer is of opinion that this particular matter 
can bear still further study ; probably, indeed, it has been 
so studied in the recent L.M.S. researches, but has not 
been mentioned in the paper. 

Regarding the coning or otherwise of the tread of rail- 
way wheels, the leader reads as if it was written on the 
assumption—as, indeed, would similarly appear to have 
been the case in the paper—that at the present time cone- 
treaded wheels were running upon flat (7.¢., horizontal) 
surface rails. 

In development of this idea, references are made to the 
advantage—undoubted—of having line contact and not 
point contact between tread and rail surface. The placing 
of cylindrical tyre treads upon the existing rail surfaces, 
which have an inclination of | in 20, the same as the exist- 
ing tyre tread, obviously results in a point contact towards 
the outward edge of the rail top, so that any results 
obtained by running variously inclined treads—-less than 
1 in 20—over existing tracks must be out of keeping with 
their apparent cause. 

It is realised that both in the case of the paper and of 
your leader the actual facts of the situation are known, 
vut in each case it appears to the writer that the explana- 
tions and the comments upon the results are likely to mis- 
lead those not having an inside knowledge of the matters 
dealt with. 

P. C. DewHourst. 

Montevideo, May, 1938. 

[British standard practice requires a rail 
inwards at 1 in 20, but it must not be forgotten that the 
rail table is curved at a radius of 12in. when new, but 
wear must affect the nature of the contact —line or point 


inclined 


appreciably._-Ep., THe F.] 
* BUZZ BOX” POWER UNITS. 
Six. Is it permitted to suggest that Mr. Ricardo’s 


on the “large and stately steam engine ” 
may be a little premature ? It, of course, rather depends 
on what we call “ large and stately “ The old beam engine, 
probably the most impressive of all prime movers, has, 
it is true, departed, but the giant turbines of our great 
liners and our generating stations are still impressive 
machines, and even if Mr. Ricardo’s dream of the power- 
cell Atlantic liner eventuates, the actual propulsive motors 
will be of tolerable size, while for certain classes of pumping 
itis doubtful whether the impressive triple-expansion steam 
jobs associated with the name of Messrs. Hathorn, Davey 
and Co. for so many years have by any means had 
their day. 

The modern steam locomotive is also holding its own 
in a most obstinate manner against all comers, and for 
marine work, and particularly for the economic tramp 
and the tug, there is probably no power unit so generally 
acceptable on its true all-round merits as the compound 
condensing steam engine with two or three expansions, 
according to power. Mr. Sterry Freeman’s paper sounds 
the note of warning that the search for efficiency, right 
in itself, may become too costly, and I would suggest that 
Mr. Ricardo’s championship of the high-revolution I.C. 
motor, if over applied, may result in gearing complications 
that will more than offset any saving in capital cost, when 
annual charges are taken into account. 

Perhaps the best proof of this contention lies in the 
De Laval turbine with its tiny runner and its astrono- 
mical revs. A success in its own field, so far as I am 
aware, it has never been seriously taken up for heavy duty 
in the steam turbine world, and it would seem that there 
is a pretty definite line already established in the rela- 
tionship of revs to power which is not likely to be upset 
entirely by the advent of a still higher speed Diesel or 
other form of I.C. motor, since gearing also has its economic 
limitations, and first cost is by no means everything. 

It is also arguable that the world of progress in which 
we—or some of us—claim to live is actually as progressive 
as we think it is. As the French say, “The more things 
change the more they are the same *’; and while in some 
ways progress must be admitted, in others it is quite a 
moot point whether over-complication has not produced 
uneconomic results. It depends upon whether the thermal 
unit or the pound sterling is accepted as the basic factor 
of efficiency. 

Is it not arguable that in a world at present not quite 
sane that it is natural to live for the moment, to build 
for the moment, and to think only for the moment? 
But this phase will pass, because everything passes, and 


* obituary ~ 





by tyres having worn to a hollow contour, but it can be 
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expected that lower taxation will encourage men once more 
to save for their descendants and to build and think for a 
reasonable future, we shall continue to pay attention to the 
depreciation factor and to construct our machinery for a 
reasonable life in the best interests of economics in every 

Lewis Carrol was a very wise humorist. 
cried the Red Queen, but when they 
-in the same square, 

P. CHRISTIE. 


sense of the word. 
* Faster, faster,” 
paused to rest they found themselves 
Bucks, June 2 sth. 


Chaifont St. Peter, 








Propaganda and Foreign Trade.* 


WE visited the Leipzig Fair this year and, as usual, we 
were amazed and impressed by the colossal collection of 
‘ngineering product, including machine tools, which the 
Germans gather together and exhibit each spring at 
Leipzig. We make no apology for suggesting that the 
engineering sections of the Leipzig Fair would be more 
interesting if it did not occur so frequently, and we act upon 
this idea by not visiting Leipzig every year. 

It iv extremely difficult to make so much 
origmal or improved design in each year as to make the 
expense and tremendous national effort entailed in pre- 
paring new exhibits on such a scale as they do in Germany 
seem worth while, and yet the Germans go on doing it 
year in and year out, in good times and in bad times, and 
we believe that it is part of a carefully planned and well- 
thought-out scheme of national propaganda and advertise- 
ment, designed to tell and to keep telling the world about 
German originality, perseverance, and progress. 

The main purpose of the Fair is to attract foreign 
Visitors to Germany, and that it does, as is evident each 
ear. It also has a psychological effect on the native, 
where confidence in himself and his country is reborn each 
vear. 

The total volume of actual buying at the Fair is negli- 
eae, and definitely does not pay even a small part of the 
‘ost of transport of huge quantities of machinery from all 
over Germany to Leipzig, but if the yearly reiteration 
convinces the big buying nations of the world that for 
whatever type of machinery they require they must, in 
their own interest, consider what the Germans can offer, 
‘ves its purpose, and is, in the long run, 


progress in 


it no doubt ser 
money and effort well spent. 

Germany realises that she must export manufactured 
goods ; that this is the only way in which she can obtain 
the wherewithal to purchase such commodities as she must 


import. She realises that buyers must be attracted, and 


she sets out to attract them to Germany, making a science 
if this. 
We, in Great Britain, know that we must export, but 


ve have not, as a nation, in the past done everything we 
might have done to attract buyers to our shores. 

We have no fairs in our country like the Spring and 
\utumn Fairs at Leipzig. It cannot be claimed that the 
British Industries Fair is an adequate or representative 
display of British manufactures. We have no exhibition 
city like Leipzig. We have very few suitable hails in any 
city in the country in which to house heavy engineering 
equipment, and such halls as we have will only permit 
aoe or industry holding its exhibition at one time. 
‘no hall in the United Kingdom like the Machinery 
r eipzig, where the biggest and heaviest assembly 
ee a product can be shown in operation. 

1 policy of the Machine Too! Trades Associa- 
tion is have an exhibition every four years. There 
should have been an exhibition in 1932. This was aban- 
doned because of the slump, and was held in 1934, after 
an interval of six years. There should have been an 
exhibition of machine tools in this year of 1938, but we 
have abandoned it because we are all busy to be 
bothered, and the next exhibition of machine tools in this 
will probably be held in 1940. We strongly 
supported the decision of the Machine Tool Trades Asso- 
1932. and again this year, so we are not com- 
We are only commenting on the difference of 
Germans and ourselves in these 
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We re lise that German and American engineering 
product of all kinds is generally of the highest class and 
it is not often cheap. 


Our competitors generally obtain good prices in the 
world markets. We have never had to worry much about 
high quality of our product, that has always been 
»~pted, and still is, the world over, and we believe that 
when the present rush has eased off a little and we can 
really go out after world trade, the huge quantity of 
up-to-date machinery and equipment which has been 
installed in all manufacturing plants in this country in 
the last few years is going to put us in such a position of 
efficiency as we have never been in previously. We ought 
to be, and in our opinion we shall be, able to compete 
fully in the world markets with either Germany or 
‘ a, but must let the world know what we can do 
by telling them, but, better still, by showing them. 

When shall we. realise that export business is of such 
ital importance to us as a nation that manufacturers, 
arge and small, should not have to strive and struggle 
to obtain overseas orders unassisted in any shape or form 
by national planning ? We must go after it as a nation, 
nd we think that we can get i 
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SCOTLAND.—Three and a half barrels 
were produced during testing operations at the 
experimental oil well of the Angio-American Oil Company 
at Dalkeith. The oil, which is said to be of good quality, 
‘ame from sands at about 1733ft. below the surface. 
The well was drilled to a total depth of 3857ft., but on 
esting the lower sands gave only gas in quantities up 
to 4,000,000 5,000,000 cubic feet per day. These 
yas sands have been temporarily plugged off to allow the 
shallower tests for oil. 
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* From the Craven Machine Tool Gazette. 





‘“<Superscavenge”’ Two-Stroke Oil Engine. 


——— 


N Wednesday, June 22nd, we were invited to attend 

at the Yeovil works of Petters, Ltd., a demonstra- 

tion of the firm’s new * Superscavengs ” two-stroke oil 
The engine, which we illustrate herewith, embodies 


engine. 
new features of design and construction, and although, 


like other Petter oil engines, it operates on the two-stroke 
cycle, it may be said to incorporate in its design some of the 
advantages of the four-stroke principle. As will be seen 
from Figs. 1 and 2, the new engine is very compact in its 
design, and the method of scavenging combines an efficient 
and simple form of seavenge blower, delivering air to the 
cylinder at a comparatively low pressure, which acts in 
unison with two overhead exhaust valves arranged in the 
cylinder head. The engine has, moreover, a good power- 
weight ratio and a low piston speed, and extended trials 
show that it is capable of running at a high overload over 
along period. The combustion was, we noted, particularly 
good, and the exhaust was entirely free from smoke. 
GENERAL DersicGn. 

Those who have followed closely the evolution of 

Petter engine design will recognise in the new engine a 





Fic. 1—250 B.H.P. 


further development of the blower-scavenge engine which 
was completed in the summer of 1935 and has been seen 
at several engineering exhibitions. Utilising the blower 
principle and combining it with overhead exhaust valves 
which have so successfully been employed in the firm’s 
‘Hermonic” engine, a unidirectional scavenge system 
has been produced, which with a low scavenge blower 
delivery pressure of only 14 lb. per square inch, gives very 
thorough scavenging with the required amount of con- 
trolled swirl and turbulence, the necessary conditions for 
good combustion. 





** SUPERSCAVENGE "" 





engine is manufactured in 
standard sizes, designed for industrial, power, lighting, 
and marine duties, in two, three, four, five, and six- 
cylinder units. The principal technical particulars are as 
follows : 


The new * Superscavenge 


Shin. 

L3in. 

654 B.H.LP. 
500 r.p.m 


Bore of cylinder 
Stroke of piston 
Fuil load cylinder rating 
Spee a of engine 


B.M.E.P. 67} lb. per square inch 
Fuel consumption tull loud 0-391b. per B.H.P. 
hour 
Lubricating oi] consumption 0-0033 pint per 
B.H.P.-hour 
SoME CONSTRUCTIONAL DETAILS. 


A view of a four-cylinder unit with a rated output of 
250 B.H.P. at 500 r.p.m. is reproduced in Fig. l, and shows 
the actual engine which on Thursday, June 2nd, was tested 
by Professor C. J. Hawkes, M.Sc., M.I. Mech. E., of King’s 
College, Newcastle-upon-Tyne, at Yeovil. Fig. 2 shows 
vertical sections through a two-cylinder engine which serve 








TWO-STROKE O!lL ENGINE 


to illustrate the general construction. From the left-hand 
view it will be seen that the bed-plate is of girder form, 
with stiffening ribs, both longitudinally and laterally. [t is 
so designed that it can be made to carry the engine alone, 
or when desired extended to carry the generator as well. 
It has apertures for screwing down the foundation bolts, 
and on its upper side it is machined and secured to the 


crank case by high-tensile steel bolts. The crank case 
itself is of stiff section, and it carries the crankshaft 
bearings. Access to the bearings and the big ends of the 


connecting-rods is given by means of large openings 




















FIG. 2—SECTIONS 


THROUGH TWO -STROKE 


OIL ENGINE 
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overed by inspection doors. 
are mounted on the end cover of the crank case. The 
crankshaft is a single-piece forging of heat-treated steel, 
and the main journals and crank pins are of large dimen- 
ions in order to give low bearing pressures and long 
bearing life. The main bearings are white metal lined 
steel shells. At the fly-wheel end the shaft is tapered to 
arry a coupling on which the fly-wheel is mounted. The 
haft and other engine parts conform to the requirements of 
|.loyd’s Register of Shipping. 

The cylinder casing is of mono-bloe construction, and 
is made in cast iron, and it is registered with the crank 
case by dowel pins. It is accurately bored for the cylinder 
liners, and also carries seatings for the camshaft, the 
vir starting distribution valves, the fuel pumps, and the 
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FiG. 3—PISTON AND SMALL END BEARING 


governor. Access to the principal working parts is fur- 
nished by inspection doors. As will be gathered from the 
sectional views, the crank casing forms the water jacket for 
the liners. These are plain tubes of special close-grained 
cast iron, which are turned and bored in special machines. 
The ports are carefully machined by the aid of special jigs, 
40 that all ports are alike, and the flow of the inlet air is 
accurately controlled. 

Particular interest attaches to the design of the piston 
and the small end bearing, which we illustrate in Fig. 
It will be seen that a spherical small end bearing is used, 
which, it may be recalled, was first adopted in the Fraser 
and Chalmers oil engine, and has been most successful in 
practice for a number of years. It is now manufactured 
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by Petters, Ltd., under licence. With this design the 
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FiG. 4—FUEL CONSUMPTION CURVES 


combustion pressure is taken directly from the piston 
crown through an insert of Y alloy to the H section con- 
necting-rod, and not through the walls of the piston to 
internal gudgeon pin bosses. With this arrangement it is 
claimed that there is no tendency to piston distortion, as 
the casting can be made symmetrical both inside and out- 
side, and the piston is free to rotate within the cylinder 
liner. As will be seen from the engraving, there are four 
grooves for compression rings, each of which carries two 
piston rings spigoted together. There are two oil scraper 
rings on the skirt of the piston. The pistons are oil cooled, 
and the circulation of the oil through the piston head and 
its return to the crank case is indicated by the arrows 
shown in our illustration. 

The design of the cylinder head gives a flat-topped 
combustion space, the actual combustion space at top 
dead centre being formed by a symmetrical depression 
in the piston top as illustrated. There are two exhaust 


The lubricating oil pumps 


the centre of the cylinder head. The exhaust valves are 
operated by a push rod and a Y-shaped rocker, and are 
designed to open and close in advance of the opening 
and closing of the air ports. The valve rockers are enclosed 
by an oil-tight cylinder head cover which can be easily 
removed for inspection by the use of a quick-release 
fastening. The cylinder head is water cooled, and, in 
addition to the exhaust valves and the fuel injection valve 
previously mentioned, there is a relief valve on each 
cylinder head, and also a valve for air starting. On the 
four-cylinder model two cylinders are fitted with air 
starting valves. A feature of the design is the fitting of 
internal pipes in the cylinder head to direct the cooling 
water on to the space between the two exhaust valves, and 
on to the housing for the fuel injection valve. The 
scavenging air is provided by a rotary blower of the 
Zoller type, which is manufactured by the firm under 





square inch for the full-load test, and 102 Ib. per square 
inch for the 20 per cent. overload test. The compression 
pressure was 540 lb. per square inch. When the engine 
was opened up after the tests the parts were found to be 
in excellent condition. 


SoME APPLICATIONS. 


From what has been said it will be appreciated that the 
new engine is one which will commend itself for industrial. 
marine, and rail traction services. In its marine form it 
is being built in similar sizes to the industrial engine in 
powers of 60 B.H.P. per cylinder. The air compressor 
and interconnected bilge and circulating water pumps are 
built into the forward end of the engine, and are gear 
driven at a low speed, while starting and manceuvring is 
controlled by a single hand wheel. For oil-cleetric traction 
the weight of the engine has been reduced to the order 

















20% OVERLOAD, SPRING 1/300 
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licence, and this blower, which is driven by a chain of gears 
from the crankshaft at the fly-wheel end of the engine, 
has a displacement volume of 1-1 times the swept volume 
of the engine pistons. The fuel pumps and the injection 
valves are of the C.A.V.-Bosch pattern, and separate 
pumps for each cylinder are provided, the delivery pipes 
being short and the same length. Forced lubrication is 
provided throughout the engine, on the dry-sump system, 
the oil being circulated through a large cooler before dis- 
charge to a separate oil tank, in which a gauze filter is 
fitted. The oil in the lubricating system is continuously 
filtered, a by-pass connection being taken from the pressure 
side and delivered to a Streamline filter. From the filter 
the oi! is delivered to the reservoir of the lubricator which 
controls the oil supply to the cylinders and blower, the 
overflow returning to the sump. The lubricating oil pumps 
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FiG. 5—INDICATOR DIAGRAMS AT FULL LOAD AND OVERLOAD 


of 28 lb. per brake horse-power-hour. This type of engine 
is also made in units of three to six cylinders, and the 
four-cylinder model is designed to develop a peak load 
of 350 B.H.P. at a speed of 675 r.p.m. with a brake mean 
effective pressure of about 70 lb. per square inch. For 
oil-electric service the governor may be controlled to 
give “notches.” At the first notch, the engine can 
idle—at, say, 500 r.p.m.—sufficiently fast to allow the 
auxiliary generator to maintain the auxiliaries in action, 
say, 5-10 kW, while the second notch, enables the engine 
to take up the load, and it may develop 80-100 B.H.P. at 
about 500r.p.m. At the third notch it will give 240 B.H.P. 
at 575 r.p.m., while at the fourth notch an output of about 
280 B.H.P. is obtainable with a peak load of 350 B.H.P. if 
required. For traction duty oil-cooled aluminium pistons 
are fitted, and radiator cooling is provided, the fans of 








are driven from the forward end of the crankshaft by means 


the radiator being driven by the engine. In such installa- 





jockey. The cooling water _ circulating pump is 
driven from the forward end of the engine by a 
laminated leather belt from a V-grooved pulley on the 
crankshaft. A vertical governor is provided, and the 
governing is arranged to comply with B.S.1. requirements, 
with a hand control for speed adjustment. Starting is 
effected by compressed air, and the nominal starting air 
pressure is 350 Ib. per square inch. The air starting valves 
are operated from the cam shaft, the air pipes being led 
from these valves to non-return valves in the heads of 
two cylinders. 


Somer Test RESULTS. 


In the table given above we reproduce some of the 
results obtained by Professor Hawkes during the tests 
of the four-cylinder unit previously referred to, and 
Fig. 4 shows the net fuel consumption per hour and the 
specific fuel consumption plotted on a base of brake horse- 
power. The governor tests showed that when the load 
was taken off there was a temporary change in speed of 
7-2 per cent. and a permanent change in speed of 2-6 
per cent., while when the load was thrown on there was a 
temporary change in speed of 4-6 per cent. and a permanent 
change in speed of 3 per cent. The maximum torque 
developed at a speed of 500 r.p.m. was found to be at a 
B.M.E.P. of 88-3 lb. per square inch, although for a short 
time a B.M.E.P. of 90-4 lb. per square inch was recorded. 
At these heavy loads the exhaust was only slightly shaded 
when viewed against a blue sky. When we inspected the 
engine running under full load condition the exhaust was 
perfectly clear and the running was remarkably quiet 
and free from what has often been termed ‘“ Diesel 
knock.”? The fuel used during the trials was a fuel oil 
of 0-875 Sp Gr, at 60 deg. Fah. with a gross or higher 
calorific value of 20,250 B.Th.U. per pound. Interest 
attaches to the Farnboro indicator diagrams and the 
pressure diagrams for the 20 per cent. overload tests 
which we reproduce in Fig. 5. The mean indicated 





valves of large diameter with the fuel injection valve at 








pressures obtained from the diagrams were 90 1b. per 



















Fuel per 
Test. Duration of | Brake load, B.H.P. 
(500 r.p.m.) test, Ib. B.H.P per hour 
hours. Ib 
Full load Sees a 1 600 250 67- 0-381 
10 per cent. overload l 660 275 7 0-382 
20 per cent. overload 2 720 300 0-386 
Three-quarter load j 150 187-5 5O-% 0-388 
Half load. f 300 125 33-5 0-418 
Quarter load j 150 62-5 16-8 0-541 2 
of a duplex roller chain provided with an adjustable | tions the engine is direct coupled to a traction generato 


on a special combined bed-plate, an extension of which 
carries the main and auxiliary generators. The bed-plate 
is exceptionally rigid in order to allow for anti-vibration 
foundation mounting and to facilitate lifting the complete 
power unit from the locomotive. In such units the fly-wheel 
is usually dispensed with, the mass of the armature of 
the generator being suitably adjusted in compensation. 








The Marine Oil Engine in 


America.* 
JOHN E. BURKHARD'!1 


>v 


THis paper deals exclusively with the machinery of 
ocean-going merchant vessels. Naval vessels and those 
plying the Great Lakes and inland waters of the United 
States are for special service and are beyond the scope of 
this paper. a 

For many years marine engineering in the United States 
followed rather closely that of Europe. In the 
generation there have been departures due, not only to 
the natural result of independent thought and action, but 
also in response to differences in practical and economic 
conditions. 

Perhaps the most important of these is the cost of labour. 
Engineering economy rests upon a balance between first 
cost and maintenance, on the one hand, and fuel savings 
on the other. Labour is a large factor in first cost and 
maintenance. In the United States labour costs are ver) 
much higher than in Europe, while fuel savings are about 
the same. What would be a fair return on investment 
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abroad may fail to be attractive to the American business 
man who is in the habit of expecting a somewhat larger 
return on invested capital than is customary in Europe. 
Under these circumstances the Diesel engine, when it 
involves greater cost, and a number of devices such as the 
exhaust turbine as an adjunct to the steam reciprocating 
engine, have been unable to make the same progress as in 
other countries. 

Another difference lies in the type of operating personnel. 
These are generally strictly operating engineers trained 
as such, as distinct from shop mechanics. Voyage repairs 
and maintenance are now customarily done by an inde- 
pendent crew. The stay in port is short and machinery 
that frequently requires maintenance or minor adjustment 
is no longer popular. 

Quality and cost of available fuel are other factors of 
importance. The labour of handling and general incon- 
venience have largely eliminated coal except in the coal- 
carrying trades. There is a tendency towards the use of 
heavier high viscosity residues for burning under boilers. 
Many of our tankers are burning fuel which has a specific 
gravity greater than unity and requires special provisions 
for pumping and heating. 

All of these considerations: high labour cost, type of 
operating personnel, and available fuels, inevitably affect 
first cost, maintenance, and fuel economy, and therefore 
the trend of all marine engineering development. They 
are the reasons why Diesel propulsion has not advanced 
in the United States as it has abroad, except for vessels of 
small power. 

Fig. 1 shows the approximate fuel consumption of 
various types of drive, and the influence of size of installa- 
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Fic. 1-FUEL CONSUMPTION OF VARIOUS DRIVES 


tion on this consumption. The advantage of the Diesel 
drive is about 30 per cent. at high powers, increasing with 
the smaller installations. 

On the other hand, Fig. 2 shows how cost varies with 
size of installation. At low powers the advantage lies 
with the Diesel, but it loses this rapidly as powers increase. 

Cost of fuel has a direct bearing on the economic value 
of the efficiency of the machinery. Fig. 1 shows that the 
fuel consumed by a Diesel installation is only two-thirds 
that of the geared steam turbine, and less at small powers. 
This could be a very great advantage if the prices of Diesel 
and bunker oil were the same. While oil prices vary in 
the markets of the world, the American owner is usually 
most interested in the price in United States ports because 
a majority of United States shipping is engaged in coast- 
wise trade or bunkers at United States ports. In April, 
1938, the average price of Diesel and bunker C fuel oils 
for a number of United States seaports was 2-20 and 1-35 
dollars per barrel, respectively, and this ratio is typical over 
a long period. It is enough to wipe out the large gain of 
the Diesel engine except for low-power installations. In 
such installations, say, up to 1500 H.P. per shaft, the 
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FIG. 2—RELATION BETWEEN COST AND SIZE 


Diesel engine has almost completely displaced steam. 
In this field it costs less and uses much less fuel, sufficient 
to offset the higher price of the Diesel oil. 

The Diesel engine has some friends among owners of 
larger vessels, and there are conditions in the service of 
any specific vessel that have to be taken into consideration 
in deciding upon the type of machinery, e.g., a long voyage 
between fueling ports and a deadweight cargo. In such a 
case the great reduction in weight of fuel carried by the 
Diesel increases the earning capacity by just that much 
and may be an important consideration. 

However, the fact remains that although a few larger 
power Diesel installations have been made, the result on 
the whole has been to confine Diesel propulsion to the 





smaller powers, while steam generally has held the field 
in larger vessels. 

Between 1500 and 2500 S8.H.P. per shaft constitutes a 
more or less neutral zone in the foregoing considerations. 
In this range the decision between Diesel and steam might 
well be governed by other and secondary considerations. 
It so happens that there is practically no demand for 
installations of this size at present, and little is indicated 
for the future. 

The present demand is for 4000 to 8000 8.H.P. per shaft. 
What is the probable line of development of the Diesel in 
order to compete in this field ? Its advantage in quantity 
of fuel consumed is important, but is unfortunately largely 
offset by the difference in price. A satisfactory practical 
solution to the difficult problem of utilising heavy bunker 
oils in the Diesel engine would at once put it into a com- 
petitive position, but this appears still far in the future, 
if indeed it will ever be achieved. The possibility of 
reducing first cost does not appear so remote. 

Experience has shown that our high labour costs in 
Amtrica can be offset by multiple production methods 
where the quantities will permit. It seems not unlikely 
that the quantity production of the smaller Diesel engines 
in other fields might so reduce the cost as to make this 
type of prime mover attractive in a wider marine field. 

There has been a very large development of Diesel 
engines in these smaller powers outside of the marine 
field, and that development will undoubtedly continue in 
the future. The most recent of these is for locomotives. 
These engines are about 1200 S.H.P. run at 750 r.p.m. 

Marine engineers could adapt these smaller engines to 
marine requirements. Such engines will be of relatively 
high rotative speed and require some form of reducing 
transmission to suit the propeller revolutions which are 
tending lower rather than higher. Gearing or electrical 
transmission is available for this purpose. The first installa- 
tion of geared Diesels in the United States was made about 
nine years ago. It consisted of two 1300 H.P. eight- 
cylinder four-eycle engines running at 275 r.p.m., driving 
the propeller shaft at 90 r.p.m. The reduction gearing 
was of the regular marine type, except for the lubrication. 
The bearings took oil from the lubrication system of the 
main engines, but the gear teeth were lubricated by 
dipping in a bath of heavy compound without any pro- 
vision for cooling. Simple spring couplings of the Falk- 
Bibby type fitted between the crankshaft and pinion 
constituted the only provision for flexibility. This unit 
has operated entirely satisfactorily. 

Except as to cost, the electrical method has much in its 
favour. About 150 Diesel electric drives for smaller powers, 
aggregating 117,000 S.H.P., have been installed in the 
United States, and while their first cost was rather high 
they have been very successful. 

The transformation of mechanical to electrical energy 
and back to mechanical energy does not at first appear 
attractive either for economy or first cost, but there are 
compensations. The engine needs no reversing gear, air 
compressors, and air storage are much reduced, and the 
increasing use of electrical equipment throughout the ship 
fits well with the general requirements of certain classes of 
ships. 

It would seem, therefore, that if the Diesel engine is to 
take a larger proportionate place in the propulsion of 
American ships than it has in the past, development may 
very well be along the lines of smaller high-speed standard 
main units, the power being transmitted to the propeller 
either electrically or by gearing; the former where the 
ship’s electrical load is rather high and the latter in other 
cases. 

The author does not necessarily advocate the foregoing 
as the ideal marine drive. It is outlined as a probable 
line of development of the Diesel engine in the United 
States for the reasons given. 

Propeller revolutions are an important factor in any 
installation. Lower revolutions usually mean better 
propulsive efficiency. In the past some sacrifice in effi- 
ciency has usually been made in order to favour the main 
engines, to keep the propeller diameter within practical 
limits, or simply to reduce weight. The modern trend is 
toward the curtailment of these sacrifices. There is 
perhaps no place left in a marine installation where a little 
further economy can be picked up at so little cost and 
engineering risk. Except in the slower types of ships 
revolutions have been reduced about 20 per cent. 

In the author’s opinion this reduction of revolutions is 
being overdone in a number of cases. The optimum of 
efficiency can only be realised when it is practicable to 
swing a propeller large enough to get the full advantage 
of the lower revolutions, and this is not always the case. 

To maintain the higher propulsive efficiencies now almost 
universally obtained, built-up propellers with separately 
bolted blades have been replaced by solid propellers for 
all classes of ships, and aerofoil blade sections have become 
the rule. 

For steam-driven main propulsion machinery pressures 
of 400 Ib. to 450 Ib. per square inch and temperatures of 
700 deg. to 750 deg. Fah. have become standard over a 
wide range of powers. 

The use of higher pressures of about 600 lb. has been 
considered in combination with the same temperatures, but 
so far has not been adopted in an actual installation. 

There would be a small gain in thermodynamic efficiency. 
There is also reason to believe that, due to the decreased 
volume of steam liberated for a given output, the boilers 
steam more easily. If this could be evaluated and the 
advantage realised, it might be one of the principal gains. 
The steam piping is smaller in diameter, which is helpful 
in providing for expansion. 

The disadvantages of higher pressures are that heavier 
scantlings are required in the main steam lines from the 
boiler drums to the high-pressure turbine inclusive, and 
there is more engineering risk in the joints, &c. The feed 
system is similarly affected, and the power required for 
the feed pump is increased. Parasitic losses in the main 
turbines, particularly in the high-pressure turbine, rapidly 
increase with pressure. Unless the turbine is of fairly 
large power these disadvantages are rather important ; 
at 4000 to 6000 S.H.P. they more than offset the thermo- 
dynamic gain. 

The foregoing considerations lead to the conclusion 
that there is nothing to be gained by going to 600 lb. 
pressure except for high-power installations. Even at 
20,000 S.H.P. the improvement in fuel economy would 
be only of the order of 2 per cent. There is much more to 





be gained by increase in superheat. This development 


still awaits confidence in materials. 

While mild steel has been satisfactory up to 750 deg. 
Fah., various alloys having superior resistance to heat and 
creep are being adopted, notably at strategic points like 
superheater tubes. Also molybdenum alloys are being 
adopted rather extensively, and will probably replace 
mild steel for everything in contact with superheated 
steam. 

The greatest threat to adequate reliability by further 
increase in temperature probably lies in the life of the 
superheater tubes and secondary effects of a more practical 
nature, like expansion, joints, &c. 





SIXTY YEARS AGO. 


In our issue of July 5th, 1878, a leading article, entitled 
‘“*'Tubulous Marine Boilers,” recorded that the Admiralty 
Boiler Committee appeared to have been very favourably 
impressed with the suggestion that such boilers should be 
adopted in her Majesty’s Navy in place of the ordinary 
boilers in use at that date. The Committee had secured 
very satisfactory evidence concerning the advantages of 
tubular boilers as regarded endurance, safety from explo- 
sion, and economy, the only qualifications being that the 
condensers should be tight and that fresh water should be 
used exclusively. While we welcomed the Committee’s 
favourable attitude towards a type of boiler against which 
much prejudice was commonly expressed, we were inclined 
to criticise its reeommendations on the ground that it had 
had very limited experience of water-tube boilers. It 
referred in fact to but two designs—those of Perkins and 
Rowan—and of these two it appeared that it had examined 
only the Perkins boiler. Concerning that boiler, we had 
much to say of a critical nature. The Perkins boiler was a 
high-pressure generator working at from 250 lb. to 300 lb. 
per square inch and could not rightly be separated from 
the Perkins engine with which it was designed to operate. 
Little had been disclosed concerning its efficiency, but it 
was known that it was provided with an ‘ enormous ” 
amount of heating surface. We suggested that its steam- 
ing capacity was not more than about 2 lb. of water per 
square foot of heating surface, and asserted that if it were 
pushed beyond that rate it would prime and would be 
liable to boil the lower tubes dry. We doubted whether 
Mr. Perkins could fit his boilers in a warship of, say, 
7000 H.P. without occupying more room than was required 
for ordinary: naval boilers. It might be argued that by 
its use of high-pressure steam the Perkins boiler would 
economise in coal consumption to an extent sufficient to 
counterbalance the extra weight and volume of the boiler. 
On that point, however, we required proof. We quoted 
figures taken during a recent trial trip of a ship fitted with 
ordinary boilers working at 75 1lb., which showed a con- 
sumption of 1-91b. of coal per horse-power hour. We 
asked Mr. Perkins whether he could beat that performance 
and, if so, by how much. Discussing water-tube boilers in 
general, we said that all endeavours to obtain good results 
from them had so far ended in disastrous failure. The 
reason for such failure, we contended, was the assumption 
that it was safe to ignore in their design all that had been 
taught by experience in connection with the design of 
ordinary boilers. We believed that there was no real bar 
to the design and construction of a satisfactory water-tube 
boiler, even of one which would not be dependent upon the 
use of pure water and absolutely tight condensers. If the 
Admiralty applied to their own engineers, it would, we 
felt certain, obtain two or three excellent designs which 
would well repay experiment with them. 








BRITISH OIL BURNER MANUFACTURERS’ 
ASSOCIATION. 

Ar the fourth annual meeting of the British Oil Burner 
Manufacturers’ Association, Ltd., which took place 
recently at the Connaught Rooms, London, Mr. W. A. 
Hubbard (Combustions, Ltd.) was elected President of 
the Association for the current year in succession to Mr. O. 
Meikle (May Oil Burner (England), Ltd.), who was 
elected a Vice-President. Mr. R. Sutton (Urquhart’s 
(1926), Ltd.) was re-elected a Vice-President, and Mr. 
A. G. Dobbs (Wallsend Slipway and Engineering Com- 
pany, Ltd.) was appointed to a seat on the Council. 
The President, reviewing the activities of the Association 
during 1937, referred to the recent publication of the 
British Standard Code for Fully Automatic Equipment. 
The Association, he said, had been represented on the 
Technical Committee of the British Standards Institution 
which had drawn this up, with the aid of the Associa- 
tion’s Draft Specification. In this connection the Council 
of the Association was considering the possibility of issuing 
a brochure which, whilst calling attention to the British 
Standard, would also provide other useful technical data 
for architects and consulting engineers. It was also its 
intention to discuss with insurance interests the question 
of fixing a nameplate to every oil burner which complied 
with the British Standard Code. He expressed the hope 
that associate members who supplied the auxiliary 
equipment would co-operate with the burner manufac- 
turers by stating in their tenders that their goods complied 
with the requirements of the code. In the course of a 
speech at the luncheon, Mr. G. R. Llewellyn (fuel oil 
sales manager of Shell-Mex and B.P., Ltd.) congratulated 
the Association on the wonderful progress which it had 
made in the development of fully automatic burners 
suitable for using the heavier grades of fuel oil, pointing 
out that for that type of equipment British manufac- 
turers had taken the lead and were now far ahead of 
American and Continental competitors. He expressed 
the hope that they would make the maximum use of 
that position, not only in the home market, but in 
developing the sales of their equipment abroad. 








Tue JuNIok INSTITUTION OF ENGINEERS.—Sir Charles 
H. Bressey has accepted the invitation of the Council to 
become President of the Junior Institution of Engineers 
for next session 1938-39. 
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Rail and Road. 


Moror VEHICLES IN AMERICA.——-During 1937 motor 
vehicle registrations in the United States totalled 
29,705,000. Of this number, 25,406,000 were auto- 
iobiles, 4,255,000 were lorries, and 44,196 motor buses. 


RAILWAY ELECTRIFICATION IN PoLAND.—A_ second 
stage of railway electrification in Poland, which will 
cost about 30 million zlotys, provides for the conversion 
of the Lowiez—Blonie, Mlawa-Modlin, Bialystok—Tluszez, 
and Radom—Warka, lines, 


RAILWAY ELECTRIFICATION IN SwEDEN.—Three pri- 
vately owned railways in Sweden are to be electrified at 
a cost of about 18 million kroner. The lines in question 
are the 164-kilom.Géteborg—Amal, the 65-kilom. Mellerud— 
Kornsjo, and the 89-kilom. Géteburg~Uddevalla. 


LEVEL CROSSING ACCIDENTS IN AMERICA.—Statistics 
issued in the United States show that last year 1875 
people were killed and 5136 injured in level crossing 
accidents. During the next two years 80 million dollars 
are to be spent on eliminating or protecting these crossings. 

Motor VeEutctes Export.—A report of the Society 
of Motor Manufacturers and Traders, Ltd., shows that 
during the five months ended May last, 42,000 motor 
vehicles were exported from this country as compared 
with 40,000 during the same period in 1937. The value 
of the exports shows an increase of over £600,000. 


Wortp Lanp SrEED REecorp.—We are informed that 
Captain George Eyston has gone to the United States 
where he will attempt to better his land speed record of 
312 miles an hour in his car “‘ Thunderbolt.” Modifica- 
tions made to the “ Thunderbolt ” for the new attempt 
include lighter and better brake gear, coil suspension, and 
a different type of air brake. 


IMPROVEMENTS TO SOMERSET Roap.—At an estimated 
cost of £36,000, the road across Exmoor from Challacombe 
to Simonsbath is to be widened and straightened. A 
number of sharp bends are to be straightened by the 
construction of short lengths of new road, and a 20ft. 
wide road with a grass verge on each side provided on 
two sections of an aggregate length of 2} miles. 


CYCLISTS AND THE Roaps.—In a recent report on 
cyclists, the Transport Advisory Council recommends 
that cycle tracks should be provided on both sides of the 
roads where traffic conditions justify such measures, and 
it is practicable to build a reasonably continuous track 
of adequate width. Other recommendations include the 
carrying of a red light at the rear of all cycles, and the 
prohibition of cyclists riding more than two abreast. 


Diversion OF A Ratiway Line IN AmeErtica.—In 
connection with the Central Valley irrigation and power 
development project in Central California, it has become 
necessary to relocate the Southern Pacific Railroad for a 
distance of 30 miles through very rough country. The 
work will necessitate the construction of twelve tunnels, 
totalling more than 5 miles in length; eight bridges, 
aggregating 11,000ft. in length and up to 470ft. high, 
and a temporary diversion tunnel near the Shasta dam 
to permit work to proceed whilst the new line is being 
built. 

CoLouR-LIGHT SIGNALS ON L.N.E.R. SouTHEND LinE.— 
The installation of electric colour-light signals on the 
London and North-Eastern Railway Company’s line 
between Wickford and Southend has been completed, and 
the new signals were brought into use on Sunday, June 
26th. The existing semaphore signals are now dispensed 
with on this 12}-mile section of line, and all trains are 
controlled day and night by thirty-eight red, yellow, and 
green searchlight signals, many of which are worked 
automatically by the trains themselves. All but two of 
the signals will not light at all until a train approaches 
within sighting distance, when the appropriate colour 
appears. 

New Unpercrounp Roxie Srock.—After trials 
lasting fourteen months with six different types of experi- 
mental trains, the London Passenger Transport Board 
has decided upon the type to be adopted on the Under- 
ground. The first train of the new type was recently 
demonstrated, and it is expected that 200 of the new cars 
will be in service by the end of the year. A new system 
of braking has been adopted, and acceleration will be at 
the rate of 14 miles an hour persecond. These new features 
will permit the running of forty-eight trains per hour as 
compared with the present maximum of forty. The cars 
seat forty-four passengers, and the opening of the doors 
is effected by the operation of push buttons by the 
passengers, whilst their closing is controlled by the guard. 


THe “Coronation Scot” to Tour AMERICA.— 
Details of the American tour to be made next year by the 
‘“* Coronation Scot ” express train are officially announced 
by the London, Midland and Scottish Railway Company. 
The train, consisting of streamlined locomotive and eight 
coaches, will be shipped from England next January, and 
will enter the United States vid Baltimore. On arrival 
the engine and train will be assembled in the Baltimore 
shops of the Baltimore and Ohio Railroad. Prior to going 
on exhibition at the World’s Fair, New York, at the end 
of April, the train will make a tour of American railways, 
embracing thirty-eight cities and towns and covering in all 
3121 miles. During this tour the train will travel under 
its own power throughout and will be manned by an 
L.M.S. crew. Two engine drivers and two firemen, as 
well as a fitter, will accompany the train. The tour will 
involve travelling over eight different American railway 
systems. The train which is to visit America will be one of 
three new train sets of the articulated type, which are to 
be constructed in the company’s works for the “ Coro- 
nation Seot ” service. Two of these new trains will go into 
regular service between Euston and Glasgow, whilst the 
third will visit U.S.A. The exhibition train will be made 
up of the following eight vehicles :—Corridor first-class 
brake, corridor first-class coach, corridor first-class lounge, 
first-class diner, kitchen car, third-class diner, first-class 
sleeping saloon, and corridor third-class brake. The 
‘sleeper’ is not normally a part of the “ Coronation 
Scot,” which is a day train, but will be included in order to 
demonstrate to Americans the latest developments of 


Miscellanea. 





Dr. D. T. A. TowNeNpD’s NEw ApporintMENT.—It 
is announced that Dr. D. T. A. Townend has been 
appointed Livesey Professor of Coal Gas and Fuel Indus- 
tries in the University of Leeds. 


A New Piywoop Facrory.—On Monday, June 20th, 
a new factory for the manufacture of plywood, the Tyn 
Plywood Works, was opened on the site of Eltringham 
and Co.’s shipyard at Willington Quay. The new works 
cover an area of 4} acres and are equipped with the latest 
type of plant. 

Frye Atumintom Wire.—A length of aluminium wire, 
one ten-thousandth of an inch in diameter, is now being 
exhibited in the Canadian Pavilion of the Glasgow Empire 
Exhibition. We are informed that to produce 20 oz. of 
this wire would cost 101 million pounds ; the length would 
be about 24,000 miles. 


G.E.C. Directors’ Firry YeEars’ Srervice.—Lord 
Hirst of Witton, the chairman and managing director of 
the General Electric Company, Ltd., on behalf of himself 
and his colleagues of the board, presented at Claridge’s 
Hotel, London, on Thursday evening, June 9th, silver 
salvers to Mr. Christopher Wilson and Mr. Sidney D. White, 
two fellow-members of the board, who have each com- 
pleted fifty years’ service with the company. 


Detection or Cracks Rounp Rivet HoiEs.—A note 
by V. Mount in the Machinist describes methods of detect- 
ing cracks round rivet holes. For one of these tests the 
area round the hole is polished and the surface wetted 
with a sulphide solution which will penetrate any cracks. 
The surface is dried with a cloth and a piece of silver 
bromide coated paper pressed on it. Any sulphide solution 
left in cracks will mark the paper. It is stated that 
experience is necessary for constantly good results with 
this test. 

New O1Freps 1n [ran.—At the annual general meet- 
ing of the Anglo-Iranian Oil Company, Ltd., the chair- 
man, Lord Cadman, said drilling on the Gach Saran 
field has been continued with excellent results. The 
apparent size of the structure, coupled with the thickness 
of the limestone, indicates that Gach Saran is a field 
which is even larger than Masjid-i-Sulaiman. Another 
discovery known as White Oil Springs, or Naft-i-Safid, 
has been made adjacent to Haft Kel. He went on to 
say that in Great Britain three deep test wells are being 
drilled—in North Yorkshire, Staffordshire, and near 
Edinburgh. In addition, the company has acquired the 
oil rights over an area which includes the Hardstoft 
well in Derbyshire which has regularly produced a small 
quantity of oil since 1919. The results obtained at certain 
areas in the south of England were disappointing. 


Dr. Ine. u.c. Reuter.—This month Dr. Ing. h.c. 
Wolfgang Reuter, general manager of Demag Aktien- 
gesellschaft, Duisburg, Germany, celebrates his indus- 
trial jubilee. Fifty years he began his career in the 
crane works of Stuckenholz at Wetter-Ruhr, of which he 
became sole proprietor in 1899. Seven years later he 
amalgamated the business with the neighbouring firm of 
Markische Maschinenbau-Anstalt, he himself becoming 
manager. In 1909 he arranged a working arrangement 
with the Benrather Maschinenfabrik A.G., in Benrath, 
and the Duisburger Maschinenbau-Aktiengesellschaft, 
vorm. Becham and Keetman, in Duisburg. A year later 
amalgamation was completed under the name of Deutsche 
Maschinenfabrik A.G., Duisburg, with Dr. Reuter as 
general manager. A number of other firms later became 
affiliated, the latest (1926) being the Maschinenfabrik 
Thyssen A.G., of Mulheim-Ruhr. From its four factories 
in Duisburg, employing a staff of more than 10,000, the 
company has delivered twenty complete steel works, more 
than 250 blast-furnace plants, many hundreds of rolling 
mills, over 500 unloading bridges, and thousands of cranes, 
compressors, and mining plants. 

Nicket Sitver.—A survey of published information 
on nickel silver has been prepared by Mr. T. F. Pearson 
as a preliminary to certain researches being carried out 
by the British Non-Ferrous Metals Research Association. 
The report, which is issued by the Association at 3s. net, 
includes specifications for nickel silver alloys issued in 
various countries. Values for the mechanical and physical 
properties of the alloys in both cast and wrought forms 
and at various temperatures are noted, together with the 
endurance properties. Data on physical properties include 
thermal conductivity and electrical resistance, density, 
tarnish resistance, shrinkage, and fluidity, &c. The 
various aspects of melting and casting are dealt with 
and some casting defects are mentioned, with a short 
account of sands and sand moulding. The effects of 
impurities on behaviour in casting and working and on 
properties are considered, the impurities including lead, 
tin, manganese, aluminium, iron, silicon, carbon, phos- 
phorus, magnesium, sulphur, oxygen, antimony, and 
arsenic. The report concludes with accounts of the bit geo 
of the alloys (rolling, extrusion, jointing, cleaning, an 
finishing), and of the effect of annealing. 

FREEZING oF Bur~pine Materiats.—The Department 
of Scientific and Industrial Research has issued a tech- 
nical paper by Dr. W. N. Thomas, giving the results of 
extensive experiments on the freezing of certain building 
materials. For many years it was generally considered 
that frost was the most powerful agent in bringing about 
disintegration of building material, such as natural stone, 
brick, tiles, and the like. Recent work has shown, how- 
ever, that in a number of cases the damage attributed to 
frost action was, in fact, caused by other agencies, such as 
the crystallisation of salts in the pores or voids of the 
materials. Furthermore, disruption apparently due to 
frost action may be the cumulative effect of a sequence of 
causes, of which freezing is but the last. For example, 
the freezing of water in cracks or fissures caused by some 
other form of attack may bring about the complete dis- 
integration of a material, which, if uninjured, would have 
withstood frost action of considerable severity. In the 
report now published, experiments are described which 
are intended to show the general behaviour of building 
materials to frost action and to determine in what ways 
frost resistance is dependent on the physical properties of 





Air and Water. 





Lerezia Port.—Reports state that it is proposed to 
make Leipzig a port directly connected by an artificial 
waterway with other German towns in a network of canals 
and rivers. The work is expected to be completed by 1941. 


An Am Boarp IN THE UNITED Srares.—A Civil 
Aeronautics Air Board is being set up in the United States 
to supervise commercial flying. It will select air routes, 
fix rates, and co-operate with the State Department 
concerned with aviation in other countries. 


INTERNATIONAL SHIPPING CoNGRESS.—At the invita- 
tion of the German Government, the next international 
congress of the Permanent International Association of 
Shipping will be held in Berlin during the summer of 1940. 
Meetings will begin on June 3rd and continue for about 
eight days. 

New Sures or THE Coast Lines, Ltp.—At the annual 
meeting of Coast Lines, Ltd., the chairman said that during 
the four years 1934 to 1937 twenty-five new ships were 
added to the fleets of the company and its subsidiaries. 
Three new vessels have been delivered in 1938, and there 
are at present six more under construction. 


New Entrance Lock at GooLe.—A new entrance 
lock to Goole Docks, 375ft. long, 80ft. wide, and 25ft. 
deep at high water, has been opened. Capable of accom- 
modating vessels up to 4000 tons, the new lock has been 
equipped with sodium electric discharge lamps and elec- 
trical signalling apparatus for assisting in the manceuvring 
of ships. 

Surppine Losses Durinc May.—The returns of the 
Liverpool Underwriters’ Association show that during 
May casualties to motor and steam ships of 500 tons and 
over accounted for 12 total and 415 partial losses. Of 
the total losses, four totalling 13,617 tons were owned in 
Great Britain, one of 1120 tons in America, one of 25,178 
tons in France, one of 998 tons in Japan, one of 1159 tons 
in Norway, and four of 11,627 tons in other countries. 


NoRDDEUTSCHER LLOYD FLEET MODERNISATION.—In 
the annual report of the Norddeutscher Lloyd it is stated 
that the speed of a number of ships has been increased by 
the installation of larger engines and alterations in hull 
form. It is hoped to modernise more than ten of the 
company’s fleet in the same way, with a view to saving 
time and money in their running. On December 31st 
the fleet consisted of 219 ships, with a tonnage of 604,910 
gross tons, of which 63 were sea-going steamers and motor- 
ships, aggregating 562,184 tons. 

British ArrcraFT INDUSTRY SCHOLARSHIPS.—Five 
scholarships in the aircraft industry have been awarded 
for 1938 in the second year of the scheme financed by the 
Society of British Aircraft Constructors and administered 
by the Royal Aeronautical Society. The Joint Com- 
mittee representing the two Societies has chosen five 
candidates, who include the sons of a civil servant, a 
domestic servant, a crane driver, a miner, and a labourer. 
It is reported that all of the five boys who were successful 
in 1937 are doing well at leading aircraft and aero-engine 
works. 

THe MercHant Navy.—At the annual meeting of 
the Navy League, Lord Lloyd said that this country’s 
resources in passenger and cargo vessels are steadily 
dwindling. Speaking of the Far East and Indian traffic, 
he pointed out that where we once owned about 80 per 
cent. of the ships between the Far East and Bombay, 
we now have 2) per cent. This country has also been 
driven out of the Baltic trade, and as we purchased a 
considerable amount of goods from the Baltic countries, 
Lord Lloyd said it should be stipulated that those goods 
were transported in British ships. 


RE-ENGINING OF THE “‘ CARNARVON CaSTLE.’’—The 
re-engining and structural alterations to the “ Carnarvon 
Castle’? have been completed by Harland and Wolff, 
Ltd., and the vessel has carried out successful sea trials. 
The ship has been lengthened by about 15ft. on the water 
line, and fitted with a curved stern. In place of the 
original two sets of double-acting, four-stroke oil engines 
with blast air fuel injection, there have been installed 
two sets of double-acting, two-stroke, airless-injection 
oil engines, complete with new shafting, thrust blocks 
tunnel bearings, stern tubes, and propellers. About 
twice the horse-power is now accommodated in the same 
engine-room. Reconstruction work on the other two 
Union Castle liners, ‘‘ Warwick Castle ’ and “‘ Winchester 
Castle,” is now well advanced. 

SuRVEY FoR PRoposED SouTH AMERICAN AiR SERVICE. 
—A survey party under Mr. W. D. Roberts, of British 
Airways, is visiting the Argentine and Brazil to discuss 
the establishment of a new air service between this 
country and South America. The party hopes to have an 
opportunity of examining the facilities available at Buenos 
Aires for the operation of land machines and flying boats. 
Later it will travel to Rio de Janeiro to open negotia- 
tions with the Brazilian Government, and to Montevideo 
to discuss the matter with the Government of Uruguay. 
The first stage of the route from England to South America 
was examined last autumn, when a survey party from 
British Airways accompanied by a senior official of the 
British Air Ministry, visited Portugal, French Morocco, 
the Canary Islands, and the British colonies of Sierra 
Leone and the Gambia. 

Tue St. Lawrence River DEvELOPMENT.—The 
Government of the United States has sent to the Canadian 
Government the preliminary draft of a treaty proposing 
to set up a commission to plan for the development of 
the international sections of the Great Lakes—St. Lawrence 
system. The treaty not only includes the development of 
the system for power and navigation, but also more 
complete development of the power resources of the 
Niagara River and the construction of regulating works 
to control the levels of the Great Lakes. Development 
work on the International Rapids section of the St. 
Lawrence would provide a navigation channel not less 
than 27ft. deep with suitable structures for power 
development. The commission would consist of not more 
than ten members, and would be empowered to employ 
engineers and others for the purpose of disbursing the 








British practice in the design of vehicles for night travel. 


the materials and the conditions of freezing. 


necessary funds which would be made available to it. 
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THE CASTLECARY RAILWAY ACCIDENT. 


COLONEL Mount’s report on the Castlecary 
railway accident, a notice of which was published 
inthe Seven-day Journal last week, shows that 
failure of the human element on three separate 
occasions combined with unfavourable atmo- 
spheric conditions was necessary to bring it about. 
The accident occurred just after dusk, and snow 
was falling at the time. The driver of the 2 p.m. 
down express passenger Dundee to Glasgow, on 
approaching Castlecary Station, overran the dis- 
tant and home signals. Only the prompt action of 
the signalman, who exposed a red lamp from the 
window of his box, hrought the train to a stand and 
prevented an accident in the following section, 
which was occupied by a goods train. The train 
halted with the tender of the locomotive alongside 
the starting signal, some distance beyond the 
station, and its rear not quite clear of the “platform. 
Unfortunately, the driver omitted to whistle to 

‘indicate his position, whilst outbuildings of the 
station prevented the signalman from observing 
the tail lamp, although he might have done so had 
he leaned from the window of his box. A track 
circuit is in existence at the point where the train 
stood, and though the signalman maintained that 
the box indicator showed the road clear, the 
evidence on the matter was unsatisfactory. In any 
case he quite Tightly sent the urgent “ vehicles 
running away ”’ signal to the next box ahead, but 
unfortunately retained thereaiter the conviction 
that the train had passed out of his section. 
Believing the road to be clear, but maintaining his 
signals at danger, he accepted from the box in rear 
the following 4.3 p.m. Edinburgh to Glasgow 
express, despite the fact that he must momentarily 
have been expecting to hear that a collision had 
occurred in the section ahead. Not until too late did 


the fireman of the Dundee train arrive at the box. 





There was just time to lay three detonators, only 
one of which exploded, and for the signalman to 
run along the line with a red lamp. But these 
measures were not sufficient, The Edinburgh 
train also overran the distant and home signals 
and crashed into the rear of the Dundee train at 
4.374 p.m. There were killed outright thirty-four 
persons, another died subsequently in hospital, and 
179 were injured, or complained of shock. 

The destruction wrought in dissipating the 
momentum of the Edinburgh train was immense. 
Its locomotive fell on its side, but the tender, though 
derailed, remained upright. Two coaches of the 
train over-rode the tender and engine and a third 
‘ame to rest on top of them. The bogies of these 
coaches were left in a pile behind the tender. The 
leading end cf the underframe of the first coach, 
which had been attached by a screw coupling, was 
completely lapped back flat for a length cf about 
12ft. 4in. under the carriage, the front part of the 
body being shattered in the process. A fish van 
and two coaches at the tail of the Dundee train 
were entirely demolished and the tail of the next 
was badly crushed by the first coach of the Ed‘n- 
burgh train. All the coaches of both trains had 
heavy steel underframes, except the second and 
fifth of the Dundee, which were composite. The 
bodies were of wood. It has been suggested that 
had all-steel rolling stock been in use the damage 
would have been less and the fatalities smaller in 
number. Colonel Mount, in his remarks and 
recommendations, deals at some length with this 
matter. He points out that the coaches concerned 
in the accident each weighed about 32 tons, of 
which only 7 tons consisted of timber, and that the 
construction has several advantages, particularly in 
less rapid deterioration and lesser cost of main- 
tenance as compared with experience so far gained 
with all-steel stock. He emphasises, too, the chief 
mechanical engineer’s doubt whether in a 
collision between two trains, coaches composed of 
unyielding steel would have materially greater 
preventive effect in respect of casualties and 
mentions also the difficulties and delays which 
wou'd arise if flame cutting had to be resorted to 
in order to free the injured. In effect he recom- 
mends the use of all-steel stock only when by the 
improvement of design and materials its dis- 
advantages in ordinary operation have been 
remedied. Only an illogical mind, we think, could 
claim that for the sake of increased safety in the 
unlikely event of collision a design with substantial 
disadvantages in ordinary operation should be 
adopted. Colonel Mount reserves his full com- 
mendation for the Buckeye coupling and the 
Pullman vestibule. ‘‘ The additional strength,” 
he remarks, ‘‘ required in the frame to carry this 
heavy coupler and the powerful springs at the top 
and bottom of the vestibule undoubtedly make for 
a great measure of security against frames over- 
riding or being thrown into star formation. The 
retention of alignment of the Edinburgh express in 
rear of the third coach was remarkable and was 
solely attributable to this coupler.” The circum- 
stances of the accident are more likely, however, 
to interest the signalling engineer than the designer 
of rolling stock. That two trains should consecu- 
tively overrun distant and home signals is likely to 
give rise to uneasiness that present methods of 
signalling are unsuitable for high-speed running, 
especially when it is desired to maintain schedules 
in unfavourable weather. The Dundee train was 
only saved from almost immediate disaster by the 
prompt action of the Castlecary signalman, whilst 
the accident that did occur some minutes later 
would have been prevented had the driver cf the 
Edinburgh train been able to stop at the home 
signal. The evidence onthe matter is not conclusive. 
Neither driver appears to have seen the home signal, 
but both declared that the distant was “ off.” 
The signalman certainly had his “ distant ” lever 
at the “‘on”’ position and asserted that, despite 
the thick weather, he was able to see the back light, 
777 yards distant from his box. Whatever the 
truth of the matter, it seems clear that neither 
driver was seriously disturbed at his failure to pick 
up the “ home ” once he had seen the “ distant ” 
was “ off,’ and, as Colonel Mount puts it, “ This 
accident illustrates the importance of the distant 
signal to the driver, having regard to his faith in 
the integrity of the signalman’s operation.” It 
follows that in thick weather it is of great import- 
ance that the signalman should have undoubted 
means, other than fallible eyes, of informing himself 
as to the correct working of his distant signals. 
Moreover, the question arises as to whether for 
present and future conditions it may not be neces- 
sary to modify signalling equipment to suit high- 
speed running in adverse weather. A means such 





the driver by cab indications of the position of 
signals, even if the arm is giving a faulty indication, 


would have prevented the accident. Alternatively, 
some form of colour-light or other system might 
have proved easier for the drivers to read. 

Were the prevention of accidents under present 
conditions of railway operation the advantage to 
be expected from a change, it is doubtful, in view 
of the remarkable safety of modern railway travel, 
whether anything more than the installation at 
Castlecary of a repeater in the box for the distant 
would be necessary. But as speeds are increasing 
and the demand for the maintenance of schedules 
in unfavourable circumstances is becoming more 
exacting, the cost of changing or modifying signal 
equipment generally is likely to be justified as a 
means of retaining that high reputation for safety 
that our railways maintain. In that connection 
Colonel Mount feels that preference in considera- 
tion and expenditure should be given to perfecting 
the existing system of signalling and its correspond- 
ing safeguards and also to the application of a 
system of warning control such as that now widely 
employed on the G.W.R. With that opinion, 
we think, railwaymen and instructed railway 
travellers will in general warmly agree. 


The Steel Makers’ Price Policy. 


THE contrast between the conditions prevailing 
fifteen months ago in the iron and steel trades and 
to-day is very apparent. Then there was a real 
scarcity of practically all descriptions of iron and 
steel ; home consumers were protesting to Govern- 
ment Departments their inability to obtain steel ; 
operations at the consuming w orks were held up 
for lack of raw materials ; and the cry was heard 
that exports should be prohibited until the home 
demand. had, been satisfied. To-day the market is 
suffering from congestion, heavy stocks exist in 
most sections, and there is a general movement to 
reduce production. This is a condition that in the 
past has been accepted as the inevitable aftermath 
of a boom, but the situation differs from any pre- 
vious trade movement in that during both the boom 
and the “recession in trade” the industry has 
been rigidly controlled. It is part of the new 
method in business that the word “slump ” 
taboo, apparently in an attempt to create a favour- 
able atmosphere, but there are certain facts that 
cannot be ignored, and one of the most pertinent 
is the relation of prices to demand. If the industry 
during 1936 and 1937 had not been controlled, it 
is almost certain that prices would have risen much 
higher than was permitted. This is borne out by 
the experience of the great post-war slump, in 
which, for instance, the price of bars fell from £24 
in January, 1931, to £10 in October of the same 
year. The decision artificially to limit the rise in 
prices was therefore regarded as a justifiable experi- 
ment. The controlling bodies—the Import Duties 
Advisory Committee and the British Iron and Steel 
Federation—authorised a substantial advance on 
May Ist, 1937, and the unusual course was taken 
of announcing that the prices would hold until 
the end of that year. In the late autumn this period 
was further extended, and later it was decided to 
maintain the prices of nearly all descriptions of iron 
and steel until December 31st, 1938. 

An outstanding feature of this system of regulat- 
ing prices is that values no longer have an immediate 
relation to the state of trade. With the approval of 
the I.D.A.C. the steel makers based their quotations 
on the cost of production at a time when these stood 
at a high level, and now that they have declined 
it is considered politic to make no alteration. 
This, no doubt, is part of the new theory of 
* planning in industry.” The assurance of stable 
prices to consumers over a long period enables 
them, it is claimed, to tender for work and to place 
long-term contracts for steel with greater confidence 
than if prices were subject to the fluctuation of 
supply and demand. If this policy is rigidly adhered 
to, the incongruous position could develop of the 
volume of trade falling to insignificance whilst 
prices were maintained at boom levels. It is 
claimed, however, that ultimately a nicer balance 
between the state of trade and prices should be 
obtained. It is difficult to trace the practical 
effect of this policy upon the industries using 
iron and steel, but it follows that manufac- 
turers will be unable to pursue the natural prac- 
tice of reducing their prices to attract business. 
This policy of price control has been adopted also 
by those Continental iron and steel industries asso- 
ciated in the European Steel Cartel, so that a large 
proportion of the world’s iron and steel is now being 
offered for sale at prices which do not take into 
account the world’s willingness or ability to absorb 
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as the system employed on the G.W.R. of informing 





these commodities at an arbitrary range of values. 
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Kven before economists evolved theories 


between producers and consumers. Almost 
invariably such a deadlock ended in favour of 
the latter, but now selling prices are no longer con- 


trolled by individual manufacturers, and the most 


severe test to which the experiment will be sub- 
jected is the ability of a controlled industry to 
maintain its prices against the downward pressure 
exercised by what have been considered hitherto 
as irresistible economic movements. Naturally 
such a policy in its experimental stages would 
arouse acute controversy, and it says much for its 
chances of success that it has received a larger 
measure of support from consumers than might 
have been expected. Its success, however, will not 
prove that it is possible completely to “ iron out ” 
alternate periods of prosperity and depression ; only 
that prices can be maintained when work is lacking. 
Whether or not sufficient attention has been paid 
to the influence of prices upon demand under a 
system of control remains to be seen. It is certain 
that the first signs of trade “ recession’? made 
their appearance about a month after prices were 
advanced in May, 1937, although this may not 
apply to the heavy steel makers with the same 
force as to some of the lighter branches. From 
then onwards the downward progress of new busi- 
ness continued as normally as though there were 
no Import Duties Advisory Committee to regulate 
the destinies of the industry. 
Other factors have contributed to bring about the 
present situation in the iron and steel markets, 
and not the least important is the essay in the 
collective buying of basic pig iron and scrap. That 
the steel industry, in the light of after events, 
bought foreign supplies in excess of its future 
requirements is obvious, and the result has been 
to load the market with heavy stocks of high- 
priced material to the detriment of the home pro- 
ducers. The position in the pig iron industry 
provides an interesting illustration of the diffi- 
culties of regulating trade. It has been argued 
that a controlled industry buying its supplies 
collectively would avoid the over-purchasing in a 
boom that by piling up stocks contributed to a 
depression. In practice, collective buying did not 
entirely achieve this result, but, on the other 
hand, the foundry iron market, which was not 
controlled and in which consumers were free to 
make individual purchases, is now in the same 
position. These facts point to the difficulty of 
estimating the requirements of an industry over 
a long period, and to the doubtful advantage to 
be gained by interfering with the normal channels 
of trade. With the home market in its present 
condition and the dislocation of export markets 
from various causes, it will be seen that some 
serious problems confront those responsible for 
guiding the industry. Prices are stabilised until 
December 31st, and before then the stocks of iron 
and steel should be absorbed. Until the market 
' has been relieved from this burden, it is probable 
that little benefit would be obtained by reducing 
prices, but serious consideration should be given 
when the time comes to the advisability of adjust- 
ing prices to a level that will stimulate demand. 


Exhibitions and Foreign Trade. 


On another page we extract from the house 
organ of Craven Bros. an editorial to which we have 
given the title ““ Propaganda and Foreign Trade.”’ 
The theme of this article is that Germany finds it 
profitable to spend huge sums annually on an 
exhibition of machinery at Leipzig, from which the 
direct financial return is negligible. Should Great 
Britain do the same ? The article points out that 
in this country there is no great exhibition town, 
and that in no part of the country have we a perma- 
nent hall for the display of the largest types of 
machinery in operation. It holds that the British 
Industries Fair does not meet the requirements, 
fails to mention the biennial exhibitions organised 
by Mr. Bridges, and comments upon the attitude 
of the Machine Tool Trades Association towards 
exhibitions. Within recent years there has not 
occurred a single occasion, either at home or abroad, 
on which we have not found that the representation 
of British mechanical engineering was imperfect. 
The biennial exhibitions at Olympia are the best, 
but since no machine tools are shown there they 
are far from representative and give an entirely 
wrong impression to visitors who are not acquainted 
with the restrictions. The machine tool trade 


organises displays only at long intervals, never less 
than four years, but they are always excellent ; far 


of 
** planning,” such conditions occasionally developed 
in the markets and were described as a tug-of-war 


is possible. 


immediate return. 


The question springs naturally to the mind, “ If the 
machine tool trade can flourish without frequent 
exhibitions is the cost of exhibitions justified ?”’ On 
it there is great diversity of opinion, and until it 
has been answered definitely in the affirmative 
no co-ordinated action for competition with Leipzig 
In this country engineering manufac- 
turers are apathetic about exhibitions. They rebel 
against expenditure for which they see little or no 
Hence nothing approaching a 
really comprehensive and representative display 
is ever staged. The exhibitions that are favoured 








are those on a relatively small scale and of local or 
sectional interest. The question raised by the 
article in the Craven Machine Tool Gazette 
is in essence whether or not that is wise 
policy vis-a-vis overseas trade. We feel that 
it ought to be answered, but do not see 
how a reply that would lead to action is to 
be obtained. If we had a General Council of Engi- 
neers it is one of the problems with which it might 
fittingly deal, for it calls for consideration on the 
ground of national policy and not of direct trade 
interests alone. 











HE International Engineering Congress held last 
week at Glasgow was attended by about a 

thousand members representing twenty-two different 
countries. The Congress was organised with the 
co-operation of the Institutions of Civil, Electrical, 
Gas, and “Mechanical Engineers, the Scottish and 
North-East Coast Institutions of Engineers and Ship- 
builders, the Institution of Naval Architects, the 
Institutes of Marine Engineers and of Welding, and 
the Iron and Steel Institute. 
The Congress centred round the Empire Exhibition, 
but the programme also included numerous visits to 
works and industrial establishments in the Glasgow 
area and excursions to places of general interest 
within easy reach of the city. The weather on the 
whole was unkind to the visitors. Scotland, under 
genial meteorological conditions, can be an enchanting 
country, but Glasgow, when the weather is bad, can 
be as dismal and dreary as any town in the kingdom. 
It was particularly unfortunate that on Thursday, 
the day devoted to sight-seeing excursions, the 
weather was at its worst. The majority of the visitors 
on that day elected to proceed on a steamer trip 
down the Clyde, but the pleasure and interest of the 
voyage in the Firth were largely spoiled by almost 
continuous rain and by the blankets of mist which lay 
thick upon the hills. Nevertheless, in spite of the 
weather, the Congress as a whole was successful in its 
main purpose, the uniting of engineers from many 
lands by the bonds of their profession. The organisa- 
tion of a large international meeting of the character 
of last week’s Congress is no light task, but in the 
capable hands of the honorary general secretary, 
Mr. P. W. Thomas, everything which was not at the 
mercy of the weather proceeded smoothly and 
efficiently. 
On the opening day, Tuesday, June 21st, the general 
body of visitors assembled in the Concert Hall of 
the Exhibition, where they were welcomed by the 
Earl of Elgin, President of the Exhibition, and by 
Mr. John Colville, Secretary of State for Scotland. 
Thereafter Viscount Weir delivered his presidential 
address, a condensed version of which appears below. 
Following these introductory proceedings the 
delegates separated into three groups to listen to the 
delivery of papers entitled “‘ The Building of Ships— 
A British Survey,” by Sir James Lithgow; ‘‘ Some 
Recent Developments in the Iron and Steel Industry 
in Great Britain,’”’ by Dr. A. McCance and Mr. T. W. 
Hand; and “The Use of British Coal—A Review 
and a Forecast,’’ by Sir Richard Redmayne. There 
was no discussion in connection with these papers or 
with any of the papers presented subsequently at the 
Congress. Had discussion been permitted several 
delegates, it was evident, would have found oppor- 
tunity in certain of the papers for controversy. The 
remainder of the forenoon was devoted to the simul- 
taneous presentation of three further papers entitled 
‘“Technical and Economic Developments in Elec- 
trical Engineering,” by Mr. 8. B. Donkin ; “ Progress 
of the Internal Combustion Engine During the Last 
Twenty Years,” by Mr. H. R. Ricardo; and “‘ Mate- 
rials Research and Modern Machining Practice,” by 
Professor Dr.-Ing. A. Thum, of Germany. Excerpts 
from Mr. Ricardo’s paper were published in last 
week’s issue and an abstract of Sir James Lithgow’s 
paper appears on page 4. 
The afternoon of Tuesday was left free for the 
visitors to inspect the Exhibition. In the evening 
they were received in the City Chambers by the Lord 
Provost and Corporation of Glasgow. 
On Wednesday morning the delegates again 
attended at the Exhibition to listen to further 
addresses. There were three sessions at each of which 
three papers were presented simultaneously. During 
the first session Lord Sempill dealt with “ Inter- 
national Air Transport,’ Monsieur E. Mercier pre- 
sented ‘‘Some Views on the Problem of Electricity 
Generation and Distribution in France,” and Mr. A. 
Lilienberg, of Sweden, discussed ‘‘ Municipal and 
Industrial Planning.”’ The second session covered 
papers entitled ‘“‘ Naval and Mechanical Constructions 
in Italy,’ by General G. Rota; “The River Clyde 
and the Harbour of Glasgow,”’ by Mr. A. C. Gardner ; 
and ‘“ Recent Developments of the Gas Industry in 
Canada,” by Mr. J. Keillor. The papers presented 





hetter than could be arranged in a mixed exhibition. 





The International Engineering Congress. 


——— 


One Man’s Lifetime,” by Mr. G. A. Orrok, of America ; 
“Town and Country Planning and its Relation to 
Industry,” by Mr. G. L. Pepler ; and “‘ Gas—Yester- 
day, To-day, and To-morrow,” by Sir David Milne- 
Watson. 

Wednesday afternoon was devoted to visits to a 
number of engineering works, shipyards, and other 
establishments of kindred interest in the Glasgow 
area. One of the most popular visits was to the yard 
of John Brown and Co., Ltd., at Clydebank, where 
the visitors enjoyed the privilege of inspecting the 
hull of the new Cunard White Star liner ‘“ Queen 
Elizabeth,” the inspection being very thorough and 
including a walk along the upper deck from stern to 
stem. The hull is in an advanced stage of con- 
struction and should be fully ready for launching on 
the appointed day in September. Personal inspection 
enables us to confirm the statement which has 
appeared elsewhere that the horizontal and vertical 
overlaps of the plates below the water line are faired 
off with a special cement applied to the steps formed 
by the plate edges. Tank tests, we understand, have 
shown that the reduction of resistance thus secured 
will result in a measurable economy of power. 

On Thursday a large number of the visitors pro- 
ceeded down the Clyde in the turbine steamer “ Queen 
Mary II.” An excellent view of the shipyards, 
mostly well employed, was obtained as the steamer 
passed slowly down the river. Entering the Firth, 
the steamer proceeded to the east coast of Arran and 
later, passing through the Kyles of Bute, landed her 
passengers at Wemyss Bay, whence they returned to 
Glasgow by train. Another party proceeded on a 
motor coach trip to Loch Lomond, Crianlarich, and 
Lochearnhead, returning through the Trossachs. A 
third party left Glasgow by train for Dumfries, ; 
whence by motor coach the visitors proceeded on a 
trip which included an inspection of the works of the 
Galloway Water Power Company and ended at Ayr, 
the return to Glasgow being completed by train. A 
fourth party travelled by motor coach through the 
Carron Valley to Alloa, the return journey being made 
by way of the new Kincardine-on-Forth bridge. 

Visits to works in the Glasgow, Paisley, Kilmar- 

nock, and Edinburgh districts occupied the morning 
and afternoon of Friday, the closing day of the 
Congress. Among the more notable of the establish- 
ments visited were those of Colvilles, Ltd., G. and J. 
Weir, Ltd., and Glenfield and Kennedy, Ltd. At the 
last-named works Mr. David E. Roberts, President 
of the Institution of Mechanical Engineers, was 
invited to declare open the firm’s new offices and 
brassfoundry. 
In the evening the visitors were received at a con- 
versazione in the Exhibition’s Palace of Art, at the 
invitation of the President and Council of the Institu- 
tion of Engineers and Shipbuilders in Scotland. 





PRESIDENTIAL ADDRESS. 
By Tue Rr. Hon. Viscount WEIR. 


The engineer of to-day in the more responsible 
ranks of his profession is no longer simply a tech- 
nician, but has administrative duties which call 
for other and different qualities than those pertaining 
to the solution of strictly technical problems. He 
has to deal with broad questions of social amenity 
and with human values. He has to assess the 
incidence of legislation, the effect of new ideologies 
on his trade outlook, the geographic changes which 
speed of transport have brought about, and a dozen 
other factors that affect the decisions he is called 
upon to make. As a rule, however, the engineer has 
generally been an inarticulate animal, his métier 
has not been the platform or within the aura of the 
spotlight. His characteristic is to do his job and to 
get it done with as little fuss as possible. But, due 
to the way in which the work of the engineer affects 
the. social life of our time, and has in fact revolu- 
tionised that social life, we find that he is becoming, 
more and more involved in its political and economic 
problems, and that the technique of his thought is 
finding application in new and unexpected quarters. 
For I think it will be admitted that there is an 
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thought has certain characteristics arising from the 
nature of the problems he has to deal with, and the 
immediate results which follow from any failure of 
his to deal satisfactorily with them. 

It may seem presumptuous, but I venture to suggest 
that this type of mind and method of thought might 
be applied with advantage to the treatment and 
solution of some of the major world issues to-day. 
Even world statesmanship itself might learn that 
there are other ways of approach to the solution of 
its problems than on the traditional lines of political 
thought. 

No glance at the picture of world affairs to-day 
can overlook the dark clouds of international mis- 
understanding with their sinister shadows in the 
background. No one is more conscious than the 
scientist and the engineer that to-day, in many 
cases, he is not directing the great sources of power 
in Nature towards the use and convenience of man ; 
but that he is having imposed on him a deflection 
from that duty, leading to the destruction of our 
civilisation. This one good custom of which he has 
hitherto been so proud has all the appearance of 
corrupting the world. 

“Armaments,” of course, have a measure of 
attraction even for the scientist, the engineer, and 
the fabricator, due to the wonderful variety of tech- 
nical problems they present, to the lack of financial 
limitations in their execution and to some extent 
to the lessons learned which may be applied to 
peaceful purposes. But these attractive aspects 
fade into insignificance when compared with the 
possibilities of applying the same energy, activity, 
and financial resources to peacetime progress. This 
country alone has had imposed on it the expenditure 
of 1500 to 2000 million pounds in the next few years 
on armaments. Some European nations are even 
more heavily burdened. Consider then, for a moment, 
in terms of material, educational, and hygienic 
progress what might be done for the peoples with 
such funds. What a handicap this imposition is to 
the attainment of an ampler and fuller life, both 
mental and- material, for the populations of our 
different countries ! 

What is this world, may we ask, which scientists 
and engineers are being set to create for the future ? 
In its most advanced phase it can be defined as a 
world with an order of society planned for the utter 
destruction of civilisation. Let there be no illusion 
as to the magnitude and scope of what is called modern 
rearmament. On the part of the Great Powers it 
is clearly becoming in an ever-increasing degree a 
consecration and concentration of all national 
activity on this deplorable objective. It is hard to 
believe that in cold blood such a futility is to be 
accepted by rational communities. As a permanent 
situation it is incredible because, if war does not 
transpire, through obvious strength being matched 
with equally obvious strength, what then? The 
picture that presents itself is a world composed of 
national units each seeking to be economically 
independent, a world characterised by the minimum 
of international trade and exchange, a world in which 
every obstacle is placed on the peoples dealing with 
one another, and a world where the life of every 
individual is limited and conditioned by the constant 
fear of a potential enemy. 

Against this sombre picture wherein the law 
of the jungle appears to be the chosen principle of 
evolution, it is with relief that we can descry the 
compensating forces of science and reason. We 
begin to recognise more and more clearly the integrat- 
ing and constructive quality of engineering achieve- 
ments, and to see that our salvation from the dangers 
of conflicting loyalties lies in the broadening of out- 
look which goes with increased knowledge. Above 
all men the engineer is the great leveller of barriers 
between peoples. For example, the ‘‘ Queen Mary,” 
the ‘“‘ Normandie,” the ‘‘ Bremen,” and the ‘“‘ Conte 
di Savoia,” are typical contributions by engineers of 
diverse nationalities to the common cause of better 
human relationship and understanding. Such vessels 
offer a new and hitherto impossible opportunity 
of cheap and rapid travel, and of contact between 
communities, which should have enormous social 
and political value; but through defective world 
statesmanship and the lack of faith and confidence 
between nations, free interchange is arrested and 
the economic load factor of such activities is reduced, 
operating costs are increased, and nullify the effective 
results of the shipbuilders’ work and the _ ship- 
owners’ enterprise. 

No one will dispute the scientific ability or the tech- 
nical ingenuity displayed, for example, in the pro- 
cesses and plant now operating in some countries on 
the manufacture of synthetic products, such as the 
hydrogenation of coal into motor spirit. The achieve- 
ment is an outstanding example of scientific and 
engineering virtuosity, a technical triumph which all 
can justifiably admire. On the other hand, the 
economic performance is deplorable when compared 
with that arising from the free use of the natural 
product, and this pursuit of an artificial self-sufficiency 
instead of representing any real statesmanlike con- 
tribution to world welfare, is, in effect, yet another 
blow to that free interchange of world products on 
which alone true world prosperity must be based. 
High tariffs and quota restrictions and fantastic 
subsidies are harmful enough obstacles to world 


stitutes a new and increasing evil manifestation 
brought about through nothing but fear of one’s 
neighbour. 

My friend, Sir Frank Smith, to whom our country 
owes so much for his effective supervision of national 
scientific research, recently lectured on ‘ Disorderly 
Molecules.” Apparently in some particular grouping 
phenomenon the molecules and the atoms were not 
behaving as perfect little gentlemen. I suggest there 
is no lack of material for a paper on the disorderly 
and harmful effects of political misapplication of 
scientific developments. 

Mr. Van Zeeland recently conducted an important 
inquiry and produced a valuable report on the world 
economic position. I suggest that the value of that 
report, the degree of its conviction, and its imagina- 
tive nature would have been greatly enhanced by 
evidence contributed by the scientist and the engineer. 

In these examples we see the statesman, uncon- 
sciously I feel, working against the engineer, and the 
same flaw is evident in many fields, because the engi- 
neer is the apostle of change while the statesman in 
a great measure still derives his inspiration from the 
past. That the stability of a moving system must be 
dynamic and not static is a truth that still needs to 
be taught by the statesman to his people. In many 
ways our hope for the future must be in a closer 
approach between the statesman, the scientist, and 
the engineer. To some extent the latter must increas, 
ingly have regard to political considerations, inasmuc 
as the statesman has to deal with those intangibles, 
the conduct and reactions of mankind. 

Although it is beyond my humble powers to attempt 
to prescribe for the ‘‘ human situation ”’ of to-day, 
I am, as I have said, a great believer in the engineer’s 
method of attacking problems and in the virtues of 
analytical planning. If with these are combined a 
lesson from the scope of our Congress to-day, together 
they may point one road to help to lead us out of our 
world perplexities. We have met together as repre- 
sentatives from different nations with a common 
purpose to contribute each our quota towards the 
general enlightenment of our great profession. 

China and Ind, Hellas and France, 
Each hath its own inheritance ; 


And each to Truth’s rich market brings 
Its bright, divine imaginings. 


We do not come to ask or demand concessions from 
each other, but to make contributions to the general 
welfare. We are not met to stake out any independent 
claim to some technical territory or to draw a boundary 
line round some scientific truth, but to show to each 
other what can be done and how it can be done best. 
In this we are conscious of a unity of aim in all our 
endeavours, a unity of purpose in all that we set 
before each other; and that unity has as its focus 
the use, convenience, and betterment of mankind. 
It should be grasped by those who guide the destinies 
of our respective peoples, or, better still, by our 
peoples themselves, that a great part of our national- 
ism is no better than an outworn garment, no longer 
fitting the scientific thought and pregnant discoveries 
of to-day. Our peoples are in truth a world fraternity, 
a brotherhood with infinitely more points of contact 
than of divergence, and to foster these in every way 
possible will make for better understanding, and it is 
no mere idealism but ordinary commonsense that 
dictates the recognition of this truth as the basis of 
our outlook to-day. When, further, it is realised that 
by co-operative plan and action we and our neigh- 
bours have within our grasp illimitable possibilities 
for the future welfare of mankind, then we may begin 
to emerge from the valley of fear, suspicion, and futility 
in which we are walking, and may look forward to the 
future with a new hope. 

That future is in the hands of the physicist, the 
chemist, the biologist, and the engineer to apply 
their hardly won knowledge to the arts of production, 
supply, and distribution of the essentials needed by 
mankind in the pursuits and activities of peace. If 
we can aid, each in our own sphere, in the promotion 
of that unity of our various peoples and in that free- 
dom of intercourse which our Congress seeks to estab- 
lish, then we shall have done our part in paving the 
way towards that state which alone can yield the 
improvement in conditions, the higher standard of 
living, and the contentment and peace which world 
communities have every right to expect from their 
leaders under every and any political system. 
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Lubricating Greases: Their Manufacture and Use. 
By N. Kiemcarp. New York: Reinhold 
Publishing Corporation, and London: Chapman 
and Hall, Ltd. 1937. Price 75s. 


THIs comprehensive and important work is stated 
to be based on a book of about one-fifth the size, 
published by the author in 1927. The disparity is 
due partly to the addition of whole chapters on the 
physical and chemical characteristics of greases, 
specifications of grease-making materials, and design 
and management of grease plant, partly to a widening 
of the scope by including products marketed in Europe 
and Asia, and partly to the growth of the subject 
itself as a result of recent activities. 
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to the Egyptians about 1500 B.c., and was probably 
practised through all the ages. But it is not until 
John Liardet in 1773 took out a British patent for 
“a grease for friction preserving steel, iron, and 
various other uses’ that lubrication can be said to 
have attained the status of an art, and not until our 
own day did it become a science. The advent and 
popularisation of the motor car is largely responsible 
for the rapid development in recent years, for various 
reasons. The demands for speed, economy, and high 
pressure have led to the introduction of new alloys 
and other materials for bearings, gears, and trans- 
mission, and it soon became evident that to obtain 
the full advantage of these improvements a variety 
of specific lubricants was required. At the same time 
the question of reliability and resistance to wear 
rose to paramount importance as complicated 
machinery became entrusted to the attendance of 
more or less unskilled drivers, and, further, since the 
sale of lubricants devolved upon numerous small 
distributors scattered along the roadside, it was 
necessary in the interest of car owner and producer 
alike, that these lubricants should be standardised 
and the accepted qualities made easily recognisable. 
The manufacture of greases thus became a large-scale 
industry based on physico-chemical research of the 
highest order, the importance of which may be gauged 
from the fact that America alone produces about 
250 million pounds per annum, representing an invest- 
ment in plant of 5 million dollars. The work under 
review is an adequate memento of the importance 
of the subject in the scientific and economic life of 
the world to-day. Dr. Klemgard writes with authority, 
based on an experience as consulting engineer, which 
is probably unexcelled, and his book should be of 
great service, not only to the specialist but to anyone 
interested in the scientific or the commercial aspect 
of the subject. 

The opening chapter deals with the colloidal nature 
of lubricating greases in general, the liquid (mineral 
oil) phase, and the solid soap gelator, which, together, 
build up the gel, and their fundamental characteristics. 
In the following chapter the various specific materials 
used in grease manufacture are dealt with in detail, 
and their individual qualities, such as density, acid 
value, ash and water content, saponification value, &c.., 
are tabulated. The theory of manufacture is next 
considered, the chemical and physical processes being 
discussed, and details such as power consumption, 
being stated. It is a novel and pleasing feature in a 
book of this type that the author pays some attention 
to points of commercial interest, and has an eye on 
the profit side of the question. The following chapter 
gives a detailed description of manufacturing equip- 
ment and lay-out, including such items as packaging, 
with typical examples of American and British prac- 
tice, copiously illustrated. The remainder of the 
book is devoted to the specific greases manufactured 
with different soap bases, calcium, calcium soap of 
rosin acid (“‘ sett” greases), sodium, aluminium, lead 
and miscellaneous other soaps ; in each case specifica- 
tions and uses are given and the constituents dis- 
cussed. Various lubricants for special purposes, 
extreme pressure and cutting, are briefly reviewed, 
and the concluding chapter deals with management 
and research. This important and interesting section 
contains much sound advice and points the way that 
further research may develop. The book is well 
provided with references and there is a full subject 
index, and an author index. The plan of the work is 
logical, there is a wealth of information well arranged, 
and the book makes good reading. 
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Recent Developments in Automatic 
Regulation. 


° 


( N the occasion of a recent visit to the works of Reavell 

and Co., Ltd., at Ipswich, we were invited to inspect 
the recently completed new regulator workshop which 
has been built by the firm in order to meet the increasing 
demand for automatic air and gas regulators operating 
on the Reavell-Askania jet pipe principle, which, during 
the past few years, has been the subject of many develop- 
ments and applications. One of the factors influencing 
the firm’s decision was the demand for a panel construc- 
tion on which can be mounted, in addition to the auto 
matic regulators themselves, the various control instru- 
ments such = as volume, and temperature 
indicators, and recorders, &c., which constitute a necessary 


pressure, 


regulator, with the object of reducing erection work at 
site to the minimum practicable. 

Engraving Fig. 3 shows part of the assembly bay 
dealing with regulators of this pattern. On the left will 
be seen a number of pedestal pumping plants, some 
complete and awaiting their respective regulators, and 
others in course of construction. The fixing flange for the 
filter referred to previously may be seen on the pedestal 
in the foreground. The lower flanges are for interconnect- 
ing pedestals where a common oil system is required. 
To the right of Fig. 3 a number of butterfly valves will 
be seen in course of assembly, and the method of attaching 
the control cylinder and linkwork will be noted. The 














FiG. 5—GENERAL VIEW OF NEW REGULATOR SHOP 


part of any complete control system whether automatic 
ornot. Another important consideration was the increase 
in the volume of regulator work coupled with the rising 
pressure on the main shops owing to the very full pro- 
gramme of compressor work. The new shop was there- 
fore designed to facilitate the assembly and testing of 
the regulators, which are to a great extent constructed 
from stock parts made in batches along with air com- 
pressor components of a generally similar nature from the 
production point of view. This arrangement increases 
the flexibility of the production programme for the 
foundry and main machine shops, and leaves the regulator 
department free to concentrate on assembly and testing. 
and also on the production of certain small, but important, 
regulator components, and on the previously mentioned 
panels.. Furthermore, a relatively small shop suffices 
to handle a large volume of work, as under normal circum- 
stances a regulator plant can be quickly assembled from 
the stock parts, tested, and sent over to the despatch 
department. 


Tue New SuHop. 

We reproduce in Fig. 5 an external view of the new 
shop, which consists of two parallel assembly bays, each 
served by a Morris crane. At one end is the test bay 
and wt the other the stores, each having a length equal 
to the width of the two assembly bays. Figs. 1 to 4 on 
page 18 show clearly the general construction and equip- 
ment of the building. 

The standard Reavell-Askania regulator installation 
embodies a pedestal-type pumping plant, of which Fig. 6 
is a typical example. The cast iron pedestal constitutes 
the oil tank of approximately 12 gallons capacity, and 
also supports the regulators themselves. A large area 
suction filter is housed inside the pedestal, and it can be 
easily removed for cleaning by undoing four screws. 
The oil pump is of the gear type with helical gears, and 
it is mounted with its driving motor on the side of the 
pedestal. The jet pipe regulators are grouped on a 
platform on top of the pedestal, and are supplied with 
oil from a manifold which accommodates a separate 
shut-off valve for each regulator. The pedestal with 
the regulators forms, it will be seen, a self-contained 
unit which only requires bolting down reasonably near 
the valves, dampers, &c., which the regulators operate, 
considerable latitude in the choice of position being 
permissible. 

A large proportion of the regulators are supplied to 
control the flow of air and gases at low pressures, for 
which purpose a butterfly valve is usually the most suit- 
able type of controlling mechanism. The valves, we 
noted, are mostly constructed with cast iron bodies 
and doors, industrial gases being frequently slightly 
corrosive, although in some cases steel plate doors are 
preferred. Wherever possible the operating cylinder 
is mounted on the valve body, so that the valve can be 
delivered with the cylinder and interconnecting link- 
work already assembled. The complete regulator installa- 
tion accordingly consists of several self-contained units, 
the pedestal pumping plant with one or more up to five 
jet pipe relays, and the control valves with operating 
cylinder attached. When the valves have been inserted 
in the mains and the pedestal bolted down, the remain- 
ing erection work is confined to oil pipe connections 
between the pedestal and the cylinder, and one or more 
pressure connections to each jet pipe regulator from 
the tapping points on the gas mains, orifice plates, &c., 
and lastly the wiring up of the oil pump motor. 

We were informed that this principle of unit construc- 
tion is adhered to as far as possible for all classes of 





vertical control cylinders standing behind the butterfly 
valves are for operating heavy vertical sliding dampers 
of the type usually employed for the waste gas flues of 
steel reheating furnaces, soaking pits, &e. The cylinders 
operate the damper through the medium of a cable which 
passes over a pulley mounted on the piston-rod. The 
valves for controlling steam and gases at high pressures 
are usually of the double-beat or parabolic needle type 
according to size, and have provision for attaching the 
control cylinder. 


PANEL-TYPE REGULATORS. 








Pedestal-mounted regulators are employed for a wide 
variety of purposes in steel works, coke-oven plants, 


operation and improved appearance. In order to meet 
such requirements a standardised panel has been developed 
by the firm. 

The accompanying engravings, Figs. 2 and 4, show such 
combined regulator and instrument panels under con- 
struction, while Figs. 7 and 8 serve to show the front and 
the rear views of completed panels. 

In order to facilitate standardisation and manufacture 
for stock, the panels are divided into bays, each accom- 
modating one regulator. Each bay is built up from two 
rectangular box frames constructed of ljin. angle with 
welded joints. The smaller frame serves as a stool for 
the regulator, while the other carries the instruments, 
regulator adjustment hand wheel and dial indicator, 
the hand control system, and all accessories and fittings 
which must be operated from or visible from the panel 
front. The panel, we noted, is finished in bright black 
enamel with chromium-plated metal parts. As the 
instruments are furnished by outside suppliers they are 
confined as a rule to the upper section of each bay, so 
that the construction and fitting up of the regulators 
themselves can be carried out to a great extent inde- 
pendently, thereby obviating possible delay in production. 
Apparatus which does not require to be visible from the 
panel front may be arranged behind the instruments. 

In Fig. 7 we illustrate a complete boiler control panel, 
one of three supplied to Richard Thomas, Ltd., for the 
new Ebbw Vale Steel Works, to the instructions of the 
consulting engineers, H. A. Brassert and Co., Ltd., of 
Granite House, Cannon Street, London. 

In this installation there are three Simon Carves 
boilers of 100,0001b. per hour M.C.R. at 375 lb. per 
square inch, fired by pulverised coal, blast-furnace gas, 
and coke-oven gas. Pulverised fuel carries the base load 
during the week, the gas firing carrying the remainder. 
The two gases are not fired simultaneously, but either 
can be used as required. The pulverised fuel firing is 
set by hand at steady load so adjusted that as much as 
possible of the total load, having regard to the amount 
of gas available in the holders, is taken by the gas firing, 
which also takes all load variations and peaks. At week- 
ends sufficient gas is available to take the whole of the 
load as a number of mill furnaces are shut down and the 
pulverised fuel firing can then be dispensed with. The 
instruments on the panel front include the steam meter, 
with blast furnace and coke-oven gas volume recorders 
on either side, with air volume indicators, draught 
gauges, steam and feed pressure gauges, steam tempera- 
ture indicator and recorder, multi-point temperature 
indicator for flue gases, preheated air, &c., and volt- 
meters for the fan speed control system. Below these 
are the dial-adjustment indicators and hand wheels for 
the regulators, and also the hand automatic change-over 
valve and gas-firing change-over valve controls, and 
finally, the hand wheel and selector valves for the Lockheed 
hand control. 

A view of the five regulators behind the panel is shown 
in Fig. 8. From left to right these are pulverised fuel 
and air pressure regulator, furnace pressure regulator 
controlling the induced draught fan speed, load regulator 
controlling air supply to gas firing in accordance with 
total heat requirements, and the blast-furnace gas and 
coke-oven gas combustion regulators. 

The two rheostats are for the speed regulation of the 
induced draught and forced draught fans, and are operated 
by the control cylinders immediately below. To the 
right of each regulator is its *‘ hand/automatic ’’ change- 





over valve, and above the chain drive for the adjustment 

















FIG. 6—-STANDARD REGULATOR WITH PEDESTAL PUMPING PLANT 


gasworks, and chemical plants, where the lay-out is 
relatively straightforward; but they have aiso been 
supplied with a separate instrument panel for more 
complicated installations, such as complete automatic 
boiler controls. For such cases as the automatic control 
of furnaces, soaking pits, &c., as well as boilers, and also 
where the regulators are to be installed in a control 
station, a panel construction which will accommodate 
the regulators and also the recording and indicating 
instruments concerned, offers many advantages, more 
particularly economy of space, ease of erection, and of 








indicator. The Lockheed transmitter is to the left of the 
furnace pressure regulator in the second bay and the multi- 
point selector valve to the left of the load regulator 
in the third bay. The horizontal pipe fittings with three- 
way cocks halfway up the panel take the pressure con- 
nections from the air and gas orifice plates, furnace and 
air pressure tappings, &c., and serve both regulators 
and instruments when the same pressure operates both. 
All three boilers are under the control of a master 
regulator, sending out a control pressure influencing the 
load regulator for each boiler, which pressure is @ measure 
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of the steam demand. The master regulator is mounted 
on @ separate panel, together with a steam pressure 
reducing regulator controlling the supply of low-pressure 
steam supplementing the existing low-pressure boilers. 
The complete control system is served by a central oil 
pumping plant consisting of two centrifugal pumps 
driven by three-phase motors, installed with the oil tank 
in the boiler-house basement. The control panels are, 
of course, installed on the firing floor. 

The panels we illustrate in Figs. 7 and 8 are generally 
typical of a number either in hand or which have been 
delivered recently. They include four sets of boiler controls 
for the new Turkish Government steel works at Karabuk, 
for which H. A. Brassert and Co., Ltd., are also the con- 
sulting engineers. The boilers are fired by pulverised 
fuel and gas, and the control is arranged on lines somewhat 
similar to those for the previously mentioned installation. 


Gas ano A1R REGULATION. 


Among the other panels going through the shop we 
saw a number accommodating the regulators and instru- 
ments for the control of reheating furnace and soaking 
pit installations. In each case there are one or more 
combustion regulators per furnace according to the 
number of separately fired zones, these regulators pro- 
portioning the air supply to the gas demand. This is a 
highly important function particularly when it is necessary 
to maintain a slightly reducing atmosphere in the furnace 
to prevent scaling of the product. Hand control under 
the circumstances usually results in considerable wastage 
of fuel, as the deficiency of air is on the average higher 
than necessary to ensure that at no time does the atmo- 
sphere in the furnace become oxidising. With automatic 
control the deficiency is held constantly at the minimum 
value required, and the combustion conditions approxi- 
mate to the optimum for fuel economy. In most cases a 
furnace pressure regulator is also included, which operates 
the waste gas damper so as to maintain in the furnace 
practically level gauge pressure, reducing to a minimum 
the infiltration of air, which not only wastes fuel, but, in 
addition, tends to increase scaling, and also prevents 
hot gas passing through the furnace walls to the detriment 
of the refractory brickwork. Where furnaces and soaking 
pits, &c., are fired by a mixture of gases a gas-mixing 
control is essential, being usually combined with a pressure 
regulator maintaining constant the pressure of the mixed 
gas. A number of such installations mixing coke-oven 
and blast-furnace gas, and mounted on both panels 
and the standard pedestal pumping plant, have been 
recently supplied, or are under construction for steel works 
purposes. 

A further application of the system to iron and steel 
plants is to the control of the air supply to blast-furnaces. 
Of the raw materials consumed by the furnace, air con- 
stitutes roughly 60 per cent. of the total weight, and 
for satisfactory furnace operation it is important that 
the rate of supply of the ore, coke, limestone, and air 
is in each case uniform. The solid material is, of course, 
easily dealt with by charging weighed quantities at regular 
intervals. The air is measured at either blower outlet 
or inlet usually by means of an orifice plate or a specially 
calibrated intake which sets up a differential pressure 
which is a function of the air flow. This differential 
pressure, in addition to operating the air meter, is also 
connected to a regulator which maintains the differential 
constant so that air flow is also constant. In practically 
every case the regulator effects the control by varying 
the speed of the steam turbine driving the air blower 
and operates an oil cylinder incorporated in the turbine 
governing gear. Constant-volume regulation on these 








volume ” regulator. The latter accordingly becomes a 
constant-weight control. A slight modification enables 
the air weight to be indicated or recorded. This type of 
regulator is, of course, applicable to any gas flow control 
problem. 


TESTING ARRANGEMENTS. 


It will be evident from what has been said with regard 
to the many applications of the Reavell-Askania regulator 
that the testing and calibration of the apparatus offer 
a variety of problems. This is clearly demonstrated 
by the considerations affecting the design and operation 
of regulators controlling flow, which is, as shown in the 
examples we have described, usually measured by the 
differential pressure set up by an orifice plate or equi- 
valent device. The differential pressure varies quad- 
ratically with the flow, so that at one-fifth of full flow 





manometer type are most suitable as they provide an 
open and easily read scale. On the left-hand wall of 
the test bay may be seen a number of these instruments, 
and also the pipe connections for the high-pressure 
air, water, and gas services. Both A.C. and D.C. 
supply is available at several standard voltages, the 
end of the supply panel being visible on the extreme left. 
Low-pressure air supply is furnished by motor-driven, 
three-stage fans, which are portable and are connected 
up to the test rig by flexible piping. Two of the fans can 
be seen on the floor against the left-hand wall. Further 
along this wall are two panels for the testing of tempera- 
ture regulators operating in conjunction with a gas-fired 
air heater and an electric furnace respectively. At the 
time of our visit, when the photograph was taken, a 
combined regulator and instrument panel and a standard 
pedestal type regulator were being arranged for testing. 

















FiG. 8—-REAR VIEW OF REGULATOR PANEL 


it is only 4 per cent. of its maximum value. The maximum 
permissible differential pressure is frequently limited to 
about lin. water gauge, or 0-036 lb. per square inch, by 
the static gas pressure available, so that the regulator may 
be called upon to measure and control with precision a 
pressure of 0-04in. water gauge, or 0-0015 Ib. per square 
inch. An error of 0-005in. water gauge corresponds to a 
volume error of 6 per cent. under these conditions. 

When it is borne in mind that a combustion regulator 
usually measures two flows giving a possible total error 
of 12 per cent.,,it will be obvious that the standard of 
accuracy demanded is very high indeed, as the figure of 
lin. water gauge for the maximum differential is not 
by any means the lowest value arising in practice, and 
furthermore, it is frequently desired to operate at loads 
considerably under 20 per cent. The necessity for high 
precision of measurement is, of course, greatest in cases 
in which the control has to maintain proportionality 

















FIG. 7—FRONT VIEW OF REGULATOR PANEL FOR BOILER CONTROL 


lines reyuires that the air density at the point of measure- 
ment does not vary appreciably, as the differential pressure 
is a function of the density as well as of the flow. A 
variation of 2 per cent. in density introduces a 1 per cent. 
error in the air quantity, so that when measurement takes 
place at blower inlet the error involved is as a rule quite 
small, and can be corrected almost completely by 
occasional readjustment of the regulator. If the varia- 
tions of atmospheric temperature and pressure are higher 
than usual, or if measurement is carried out in the cold 
blast main, the error assumes more serious proportions, 
and to provide for such cases a Reavell-Askania constant- 
weight regulator has been evolved. Space does not permit 
a detailed description, but the principle employed is the 
application to the normal “ constant-volume ” regulator 
of a correction which is a measure of the density change. 
The air density at the point of flow measurement is itself 
measured as a differential pressure generated by a specially 
arranged fan and connected to a second regulator which 
operates on the adjustment system of the “ constant- 





between two variables, and is not so acute when it is a 
question of keeping a physical value such as pressure, 
temperature, liquid level, &c., constant at some pre- 
determined value. In such a case it is important that 
the measuring instrument shall indicate very small 
variations, and the absolute value need only be deter- 
mined with sufficient accuracy to provide a satisfactory 
calibration scale. In the former case absolute values are 
essential, otherwise the correctness of the proportioning 
cannot be ascertained. 
THe TrEestinG Bay. 

The test bay illustrated in Fig. | is furnished with full 
instrument equipment for the measurement of both high 
and low pressures and vacua. Where practicable liquid 
columns are used as they are free from friction errors 
and their accuracy is easily verified. Once calibrated 
the only correction necessary is for temperature, and 
this only in cases where absolute measurement is required. 
For very low pressures, gauges of the inclined tube 





This description of some of Reavell and Co.'s recent 
developments in the field of automatic regulation does 
not, of course, cover by any means all of the many possible 
applications of the jet pipe regulator, but it is interesting 
to add that the majority of the new installations and 
extensions in the steel industry and practically all the 
new coke-oven plants erected of recent years have been 
equipped with Reavell-Askania regulators. We may 
mention, for instance, that at the Corby [ron and Steel 
Works of Stewarts and Lloyds, Ltd., for which H. A 
Brassert and Co., Ltd., are the consulting engineers, 
upwards of 160 of these regulators are installed, covering 
a wide variety of purposes. 

In conclusion, it may be stated that the potential 
field of application of the jet pipe system is very wide 
and calls continually for new developments and investiga- 
tion of future possibilities, which are being closely studied 
by the makers, both with regard to technical design and 
economy in manufacture and production. 








Large Hot Water Storage Tank. 


A TANK, claimed to be the largest yet constructed in 
this country from ‘“‘ Everdur,” the copper-manganese- 
silicon alloy developed in Great Britain by I.C.I. Metals, 
Ltd., was recently fabricated by Alexander McAra, of 
Dundee, for the Broughty Ferry and District Steam 
Laundry, Ltd. This tank, of 1500 gallons capacity, was 
designed for hot water storage and one of the requirements 
was stated to be “a hot water supply which can be 
guaranteed free from rust and corrosion products.” 
** Everdur ”’ was chosen because of its combination of the 
corrosion resistance of copper with the strength of steel. 
Four hot-rolled “‘ Everdur A” sheets, Llft. by 4ft. by 
9G, and two circles of the same material, 5ft. Tin. in 
diameter by 7G, were used in the construction of the 
tank, which is 12ft. long and 5ft.in diameter. It was tested 
under a pressure of 45 lb. per square inch. It will be 
noticed that the material was used in lighter gauges than 
could safely have been specified for steel, no allowances 
having to be made for thinning owing to corrosion during 
service. 

The vessel was welded throughout by the oxy-acetylene 
process, using 28 lb. of “ Everdur A” 6G welding rod 
A feature of “ Everdur ”’ is its ease of welding by any of 
the standard methods, and the satisfactory strengths of 
the welds in this instance were fully confirmed by tests on 
two sample welds. These specimens, made from plates 
similar to those used in the construction of the tank and 
finished by cold hammering in the same way as the seams, 
showed tensile strengths of 26 and 26-1 tons per square 
inch, and elongations on 2in. of 37 and 36 per cent. respec- 
tively. The fracture in each case occurred in the parent 
metal and not in the weld, showing that the strength of 
the joint was fully equal to that of the parent metal. 
Mr. Jas. R. Knox, M.I.H.V.E., of Dundee, and Mr. 
Robert Stewart, of Broughty Ferry, acted as consulting 
engineer and heating engineer respectively to Alexander 
McAra in the construction and installation of the tank. 








A Screw Loosening Device. 


A vusEFUL device for loosening screws which have 
become bound too tightly to free by the usual methods has 
been introduced by Horstman, Ltd., 53-55, New Bond 
Street, London, W.1. As may be seen from the accom- 
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panying dr awing, it comprises a knurled body, across the 
top of which is fixed a rigid spring steel plate with a weight 
on each end, and the screwdriver proper. The lower end 
of the body is drilled to take the shaft of the screwdriver, 
and the bottom face is milled to form eight equal cam- 
shaped faces. A short length of the upper shaft of the 
screwdriver is undercut to engage with a grub screw through 
the body. A spring behind the shaft in the body forces 
the screwdriver out to the fullest extent permitted by the 
zrub screw on the recessed part of the shaft. Two projec- 
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SCREW LOOSENING DEVICE 


tions or cross pieces are formed in the screwdriver and in 
the fully extended position these cross pieces are not quite 
clear of the tops of two of the cam faces of the body. 

To use the device, the end of the screwdriver is placed 
in the slot of the screw, firmly but without pressure, and 
the body is turned in an anti-clockwise or loosening direc- 
tion. This turning movement brings the cross pieces 
against the tops of the cam faces. The force of a sharp 
hammer blow on the central knob of the body of the 


the loading station in the pickling shop, but also delivers 
them automatically to their appointed lines in the machine 
shop. After pickling, the castings are taken by a roller 
conveyor to a loading station, where they are loaded into 
special cradles suspended from trolleys and driven by 
an endless chain into the machine shop. These cradles 
pass the ends of various gravity roller conveyors serving 
the lines of machines, and each cradle carries a selecting 
plate corresponding to the particular station in the machine 
shop at which it is to be unloaded. At the end of each 
gravity roller conveyor is a lifting and tilting device 
embodying a B.T.H. electro-hydraulic thrustor, and when 
the cradle arrives at its correct station the selector plate 








TRANSFER STATION 


connects two electrical contacts, and thus brings the 
thrustor into operation. The casting is thus lifted from 
the cradle and tilted on to the roller conveyor, down which 
it runs by gravity. When the empty cradle passes on 
the electrical contacts are broken and the thrustor is 
released ready for the next operation. The thrustor, 
which has been described in THE ENGINEER, is an electro- 
hydraulic device supplied by the British Thomson- 
Houston Company, Ltd. It is a self-contained unit 
consisting of an electric motor driving a centrifugal 
impeller in a closed cylinder containing oil. The impeller 





device is then usually sufficient to slacken a refractory 
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pumps oil from an upper chamber to the underside of a 





TRANSFER STATIONS AT 


screw. It will be seen that the full force of the hammer 
blow is directly converted into a twisting movement at 
the end of the screwdriver, through the cams and cross 
pieces, as the weights, by their inertia, counteract any 
turning movement of the body. We had an opportunity 
of testing one of the devices on some screws which had 
been rusted in position for a considerable time, and in each 
case two or three blows were sufficient to loosen them. 








A Selective Conveyor Installation. 


In the new Morris engine factory at Coventry the 
conveyor system, installed by Geo. W. King, Ltd., of 
Hitchin, not only conveys the cylinder block castings to 
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piston, which is forced up by the steady pressure. When 
the motor stops, the oil flows back through the stationary 
impeller and the piston returns to its lowest position. 
In the present case the thrust of the piston raises a frame 
carrying the five rollers, which are clearly seen in one of the 
engravings. The rollers pass between the sections of the 
cradle and lift the casting. The end of the thrustor stroke 
tilts the roller, so that the casting rolls on to the gravity 
conveyor seen on the left. A line of thrustors at the ends 
of the various machine lines are seen in a second illus- 
tration. One of the cradles can be seen passing the first set 
of thrustor operated rollers—to be stopped at the par- 
ticular conveyor for which the selector plate is set. 












THE NATIONAL PHYSICAL LABORATORY. 


On Tuesday last, about 1500 visitors were invited to the 
National Physical Laboratory, when the General Board 
made its annual inspection. The visitors were received in 
the large hall, which houses the million-volt transformer, 
by Sir William Bragg, President of the Royal Society and 
Chairman of the General Board ; Lord Rayleigh, Chairman 
of the Executive Committee; and Dr. W. L. Bragg, 
Director of the Laboratory. Of the many exhibits, one of 
the most attractive was a short-wave transmitter for 
studying conditions in the upper atmosphere, developed 
in the Laboratory of the Radio Department. The trans- 
mitter is sent up in a balloon and transmits information 
regarding changes of pressure and temperature thr oughout 
its journey. Weighing only 4}1b., it transmits con- 
tinuously on a wave length of 84m. with two audio 
frequency modulations. The frequencies of these two 
modulations are controlled by pressure and temperature 
changes which are made to cause small changes in the air 
gap of small iron-cored inductances which provide the 
voltages required for modulation. The modulation 
frequencies are received and measured on the ground. A 
parachute is attached in such a way that when the flight 
is ended by the bursting of the balloon, the transmitter 
descends slowly to earth with a note indicating that any 
one who returns it to the Laboratory will receive a reward. 
Heights up to nine miles and distances of more than 100 
miles have been reached with good reception throughout. 
During the flight the height of the balloon can be calcu 
lated from the recorded pressure to within 100 yards. 
It is also intended to obtain information concerning 
wind pressure and velocity by means of direction finders 
used on the transmissions from the balloon. Among many) 
other electrical exhibits was a clock controlled by the 
vibrations of a ring of crystalline quartz, which receives 
the energy required from a valve circuit. The accuracy of 
the clock over a period of several months is 2 parts in 
100,000,000. Over short-time intervals clocks of this 
kind are far superior to pendulum clocks, which come 
next in order of accuracy. The acoustical problems on 
which the Physics Department is engaged include the 
silencing of aircraft and tube trains. The efficiency of air 
raid warning devices is also receiving attention, and in 
conjunction with the Engineering Section the department 
has established a special laboratory for analysing the 
causes of noise in motor cycles. 








DIESEL ENGINE USERS ASSOCIATION. 


In the course of an address delivered at the annual 
summer meeting of the Diesel] Engine Users Association, 
which was held recently at Droitwich, Mr. T. Hornbuckle, 
the President, mentioned that this month the Association 
has completed twenty-five years of activity, which, 
he pointed out, is just about half the period of develop- 
ment of the heavy-oil engine. The policy of co-operation 
which marked the beginning of the Association, had, he 
said, remained its principal object, and the modern 
development of the oil engine had only emphasised its 
increasing importance. The immediate problem which 
faced the members appeared to be the adjustment of 
activities to meet present conditions covering a much 
wider field than when the Association was founded. These 
questions were at present under the consideration of a 
special committee, and as a result of its work it may be 
necessary to submit proposals for certain changes to be 
made in the organisation with the object of increasing 
the effectiveness of the Association. In that connection, 
any suggestions or criticisms put forward by members 
would be welcomed. Without anticipating such pro- 
posals, there were one or two points to which attention 
might be directed with advantage. The student section 
could not be regarded as representative of the industry, 
and the same applied to junior membership. It was 
perhaps not sufficiently well recognised that the Associa- 
tion did not exist merely to advertise the oil engine, but 
to further the interests of all class of users of heavy-oil 
engines. That involved bringing to bear on design, 
manufacture, and development the widest possible 
experience, and the more successfully that object was 
achieved the greater would be the benefit to industry as a 
whole. 








BRITISH STANDARDS INSTITUTION. 





AU British Standard Specifications can be obtained from the 
Publications Department of the Institution at 28, Victoria S.reet, 
S.W.1. 2s. 2d. post 


London, 2s. 
free, unless otherwise stated. 


The price of each specification is 


AUTOMATIC OIL BURNING EQUIPMENT. 


No. 799—1938. This standard ‘‘ Code for Fully Auto- 
matic Oil Burning Equipment” covers the design and 
installation of fully automatic oil burning equipment for 
central heating and hot water supply, burning fuel oils 
conforming to Grades A and B of B.S. 742, Fuel Oil for 
Burners, and having a closed flash point of not less than 
150 deg. Fah. It is based en a specification prepared by 
the British Oil Burner Manufacturers’ Association and 
submitted to the Institution for adoption as a British 
Standard. In addition to specifying the equipment neces- 
sary for the satisfactory operation of a fully automatic 
burner, provisions are included governing the location 
and construction of storage and service tanks, tank 
chambers and catchpits, and in regard to pipe lines, 
fittings, and accessories. In preparing this Code the 
requirements of the insurance companies have been 
studied and the Fire Offices Committee has co-operated in 
its drafting. Appendices have been included giving data 
regarding the fuel oils suitable for use with the equipment, 
as well as notes on installation and operation, the latter 
being intended for the guidance of architects, contractors, 





and attendants.—Price 3s. 6d. net, or 3s. 8d. post free. 
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An Eight-Inch Double Duo 
Rolling Mill. 


DURING a recent visit to Sheffield, we had an oppor- 
tunity of inspecting a new 8in. double duo rolling mill 
now under construction at the Ecclesfield works of the 
Brightside Foundry and Engineering Company, Ltd. 
This mill is intended for the hot rolling of miscellaneous 
sections in special carbon and alloy steels from 1 in. 
square billets. 

Power for the driving unit of the mill, shown in Fig. 1, 





is supplied by a 500 H.P., variable-speed, 300 to 900 r.p.m., 


* Fischer ” roller bearings are fitted to all the cast steel 
roll housing chocks, and longitudinal adjustment of the 
rolls and chocks is made by means of bolts engaging with 
horns formed on the chocks. 

The top rolls and chocks are spring balanced from the 
top of the housings, and vertical adjustment is effected 
by means of forged steel screws working in cast steel 
boxes. These screws are operated by swivel levers which 
engage in notched plates at the top extremity of the 
housing screws. Adjacent to the adjusting screws, 
quadrant brackets are bolted to the top of each housing, 
and locking pins set in one of a series of holes in the top 
plates of the brackets hold the levers in position. 

The mill coupling spindles are of the universal type 











FIG. 1—DRIVING END OF MILL 


D.C. motor, which is connected to its pinion through a 
Wellman Bibby flexible coupling. This pinion is of forged 
steel and drives a cast steel wheel with machine-cut 
double helical teeth. The gear ratio of 2 to 1 gives mill 
speeds of 150 to 450 r.p.m. The bearings embody special 
phosphor-bronze steps and are carried in a box-section 
cast iron bed frame, with a fabricated steel cover and 
cast iron bearing caps. There are two steel disc fly-wheels. 
Lubrication of the bearings and gear teeth is provided by 
a separate motor-driven pump unit, which delivers a 
spray on the gear teeth and a controlled pressure feed on 
the bearings. ° 

The drive from the gear-box to the mill pinions is 
transmitted through an Ortmann-type coupling, which 
is built up of two cast steel driving ends and a driving 
sleeve, machined splines with radial driving faces being 
formed on the peripheries of the ends and in the bore of 
the sleeves. As a safety measure in the event of a sudden 
mill stoppage the coupling bolts of the driving end have 
a groove cut round their circumference, so that any 
breakage will occur at the reduced bolt diameter and 
serious damage to any other parts of the mill will be 
avoided. 

The mill train consists of a combined diagonal gear 
and pinion housing unit, five stands of roll housings, all 
carried on a continuous bed-plate, and two stands of 
change roll housings with individual bed-plates. Made 
in forged steel the mill pinions have continuous cut double 
helical teeth, and their polished necks revolve in anti- 
friction white-metal-lined cast iron chocks. These chocks 
are located in the pinion housings by internal and external 
flanges, and are clamped in place by a cast iron cap 
anchored to the housing by six cotter bolts. The pinion 
teeth and necks are lubricated by gravity feed from a 
supply tank, formed in the pinion housing cap, which is 
fed from a separate supply tank of a motor-driven lubricat- 
ing pump. The oil from the supply tank gravitates to 
the teeth and pinion necks through external pipes having 
flow indicators and adjustable needle valves. The drive 
is primarily taken by the bottom pinion shaft of the 
lower set of rolls and transmitted to the bottom pinion 
shaft of the top set of rolls through a pair of cast steel 
years having straight machine-cut spur teeth. 

The rol! housings are of a special mixture of cast iron, 
the windows being machined and lined with renewable 
steel plates, whilst the cramp bar slots are also machined 
and fitted with renewable steel channels. Self-aligning 


and two of the assemblies may be seen in the front of the 
roll housing illustrated in Fig. 4. The coupling ends are 
of cast steel, machined in the bore to a sliding fit on the 
roll tenons and bored transversely to accommodate 
phosphor-bronze bearing pads and retaining pins. Cast 
steel is also used for the coupling spindles, which are 
rough turned on the bodies and finish machined on the 
ends to take semi-circular backed phosphor-bronze 
bearing pads, which have swivel blocks of the same 
material situated between the flat driving faces to engage 




















FIG. 3—MILL SHEARS 


with the slots in the palm ends. A high-carbon steel 
pin is used to hold each set of working elements in position, 
and lubrication of the moving parts is effected by means 
of a grease gun. 

The mill bed-plates are of the continuous-girder type, 
having machined faces on the underside spaced equi- 
distant and carried on a series of cast iron sole plates 
grouted into the foundations. 

A set of crocodile-type shears is situated on each side 
of the mill train. Each of these machines, one of which 





is shown in Fig. 3, has its individual 3 H.P. driving motor 














FiG. 2—FINISHING END OF 





directly coupled through a combined fly-wheel and 
flexible coupling, and a ‘‘ Radicon ” gear-reduction unit. 
The mill equipment also includes a 36in. diameter 
hot saw and a hot reeling machine. The hot saw, illus- 
trated in Fig. 5, is driven by a 25 H.P., 1500 r.p.m. electric 
motor, giving the saw a peripheral speed of 13,000ft. per 
minute. Power is transmitted from the motor to the 

















Fic. 4—ROLL HOUSING 


pulleys through a friction clutch, and the saw spindle ts 
driven by double _ belts. Belt tension adjustment 
obtained by setting the motor and driving pulleys on a 
hinged plate, the position of which is set by two bolts 
The saw and driving gear swing on a pin across the top 
of the main side frame, and the saw is fed by swinging 
it on to the metal, under the control of a hand wheel. 


Is 








Fic. 5-HoOT SAW 


The rate of feed is controlled by a dashpot which can be 
set by a regulating valve. 

The hot reeling machine may be used for bars from 
din. to lfin. diameter, and is driven by a 40 H.P., 
585 r.p.m. motor through a vee belt and spur gears. 








INTERNATIONAL ACETYLENE CoNnGRESS.—The _ thir- 
teenth International Acetylene Congress will be held in 
Munich from June 25th to July Ist, 1939. The aims and 
objects of the Congress are the advancement and study of 
all scientific, technical, and economic questions connected 
with the production and applications of calcium carbide, 
acetylene and oxygen. On account of its importance in 
the metal industry, the field of oxy-acetylene welding will 
oceupy @ special place. Papers and Reports from techno- 
logists are asked for. An international technical exhibi 
tion and film display connected with the Congress will 
illustrate the present-day position in the relative fields. 
The presidency of the Congress is headed by Dr. Schmitz, 
Privy Councillor of Commerce and chairman of the board 
of directors of I. G. Farbenindustrie A.G., Frankfurt-am- 
Main. The Congress offices are situated at Bennigsen- 
strasse 25, Berlin-Friedenau, where all inquiries should 
be sent. Papers and reports should be in hand not later 
than February Ist, 1939, and should be despatched to the 





above-named offices. 
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Relief of Internal Stress in 
Castings.* 
By L. E. BENSON, M.Sc.,+ and H. ALLISON, B.Sc. (Tech.).f 


Wuitst some of the harmful results of internal stresses 
in castings have been known for a long time, little attempt 
has been made to find out what annealing conditions are 
necessary for the removal of internal stresses. Internal 
stresses can result in cracks which may or may not be 
detected before the castings are finished and go into 
service. Apart from actual cracking internal stresses may 
lead to distortion during machining or in service under easy 
service conditions. 

In the authors’ experience distortion of castings and 
forgings during machining is in the main not due to 

‘ machining stresses ”’ (7.e., stresses set up during machin- 
ing) as frequently stated, but is due to internal stresses 
initially. These are only revealed when the removal of 
metal on machining disturbs the balance of the internal 
stresses, thus allowing distortion to occur until a balance 
is restored. With proper annealing beforehand, such dis- 
tortion on machining can be avoided except, perhaps, for 
special work demanding very close limits. 

Another fallacy which it is hoped this paper will explode 
is that, in steel castings and forgings, at any rate, objection- 
able internal stresses revealed by machining are due to 
casting or forging conditions. The relief of stresses on 
annealing is essentially a creep phenomenon, but as the 
bulk of existing data on the creep of steel is concerned with 
steady loads and temperatures over long periods, the data 
are not readily applicable to practical annealing conditions 
where the time is comparatively short and the stress is 

-progressively reduced as annealing proceeds and relief 
occurs. Furthermore, little creep data exist on materials 
other than steel. 

PROCEDURE. 

To obtain some information regarding the degree of 
stress relief to be obtained from different annealing treat- 
ments experiments have been made on cast iron, carbon 
steel, Admiralty gun-metal, and a high-tensile bronze. 
With each material test pieces were carefully machined 
and ground to size, and pairs of test pieces were fitted 
together with a stirrup in the middle, the ends being 
separated by small distance pieces, as shown in Fig. 1. 
The size of the stirrup and thickness of distance pieces 
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“THe Enoineer” 
Fic. 1—Assembly for Tests to Determine Effect of Annealing 
Period on Stress Relief. 


were chosen to give the required maximum bending 
stresses at the middle of the span. Each assembly was 
then annealed in an automatically controlled furnace and, 
after cooling down, the residual stress was calculated from 
the amount of straightening which occurred when the 
test pieces were released from the stirrup. 

The maximum fibre stresses in the bars were calculated 
from the following approximate expression based on the 
elastic theory : 

dEt 
f= O17 
when 


f=maximum fibre stress, 

6= deflection of bar measured at mid-length, 

l=effective length of bar between supports, 

t=thickness of test strip, 

E = Young’s modulus taken as-13,000 tons per square 
inch for steel, 6250 tons per square inch for cast 
iron, 7000 tons per square inch for gun-metal 
and bronze. 


It was realised that the method employed is not strictly 
accurate, and that the stress calculations are based on the 
ussumption that stress distribution in the bars is linear 
both before and after annealing, which is not necessarily 





The irregularity in the growth curve in the region of 


Tests A, A,, B, and C (Table I), show the effect of annealing | 
at temperatures varying from 350 deg. to 600 deg. Cent. | 850 deg. Cent. was not expected, and has not been investi- 


gated further. It may be due to changes associated with 
the critical range, in which case it would probably be 
swamped by the growth extension on repeated heating or 
on heating for very much longer periods. Considering the 
stress relief and growth curves together it appears that 
annealing at a temperature of 550 deg. Cent. is suitable 


with an initial stress of about 5 tons per square inch, and 
the results are shown graphically in the left-hand curve in | 
Fig. 2.t This curve shows that the percentage stress relief 
increased progressively with temperature, the curve 
falling steeply in the region of 500 deg. Cent. At 550 deg. 
Cent. the curve is flattening out and the initial stress has 





been relieved by 90 per cent. 
The influence of time of soaking for annealing tempera- 






































7) 73 

a a ee e > - he 

= 49}—+— 7 {0.005 = 

é an fee 0004 2 

Ea ee a 7 ~— 0-003 = 

e © Stress Relief 6 Hr. Soak ae 002 w 

|, Sd Wo Soah- © Growth Cast Surface < 

Initial Stress Approx. i oGrowth Machined —10°007 & 

100 5 Tons/8q. In. 1 n ‘Surface z 

100 200 300 400 500 600 700 800 900 1,000 ~ 

ie ican Annealing Temp. °C & 
Fic. 2—-Effect of Annealing Temperature on the Stress Relief 


and Growth of Cast Iron. 


tures of 500 deg. and 600 deg. Cent. is shown by a com- 
parison of tests D and E with tests A, and C. 


| Stress 

Test. Annealing treatment. | relief, 
| per cent. 

Db | Heated to 500 deg. Cent. No soaking... 51-5 

A, | Heated to 500 deg. Cent. Six hours’ soaking| 60-0 

E | Heated to 600 deg. Cent. No soaking 80-0 

C Heated to 600 deg. Cent. Six hours’ soaking...) 97-5 


| 


It will be noted that a considerable measure of stress 
relief is obtained merely by heating to the annealing tem- 
perature without soaking (the heating time in all cases 
was about one hour), and with slower rates of heating, 
such as would obtain in ordinary foundry practice, the 
degree of stress relief on merely heating would be greater 
still. ; 

Growth on Annealing.—Whilst it appeared from the 
above that annealing at temperatures above 550 deg. 
Cent. would give substantial freedom from internal stress, 
it was desirable to know at what temperature growth of 
iron on annealing would occur. Existing information did 
not provide the information required, as growth was | 
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TABLE II.—Growth of Cast Iron Bars. 


| | 
Cast surface. | Machined surface. 
| 


Annealing |— sO — | ——--— 
tempera- Total | Total Exten 
ture, extension, Extension | extension, sion 
deg. C. | inches. per inch. inches. | per inch. 
500 >0-00005 0- 00000 
550 0-00065 0-00013 0-0012 0- 0002 
575 0-00435 0- 0008 
625 0-0222 0- 0044 
650 0-03145 0-0063 0- 0304 0-0061 
750 0-0318 0- 0064 0- 0307 60-0061 
850 00-0208 0- 0042 0- 0185 0-003 
950 0-034 0- 0068 0-03425 0- 0068 


for cast iron. At lower temperatures substantial stress 
relief cannot be relied on, and at higher temperatures 
there is a risk of appreciable growth occurring. 


STEEL. 
The behaviour of steel has been considered as regards 
the shape of the stress relief curve with annealing tempera- 


ture and also as regards the effect of the annealing period. 

The results are included in detail in Table III. The 

results obtained on wrought material as well as on cast 

material are given, but no apology for doing so is made, 

since such good agreement has been found that the results 

can be considered together as a whole with advantage. 
Analyses of the steels are as follows : 


Wrought Steel.—C, 0-13; Si, 0-28; Mn, 0-38; 5S, 
0-036; and P, 0-019 per cent. 

Cast Steel—C, 0-30; Si, 0-24; Mn, 0-71; S, 0-046; 
and P, 0-034 per cent. 

The physical properties of the cast steel, which was 


obtained in the form of a coupon attached directly to a 
steel cylinder, were as follow :—Ultimate tensile strength, 
34 tons per square inch ; yield point, 16-8 tons per square 
inch; elongation, 28-0 per cent.; reduction of area, 
33-6 per cent.; and bend, 127 deg. 

The wrought steel bars were annealed in a laboratory 
furnace at 880 deg. Cent. and slow cooled. The cast 
material had been annealed for twenty-three hours at 
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FiG. 3—Specimen Used to Determine Growth of Cast Iron on | 
Annealing at Different Temperatures. | 


| 
measured after repeated or lengthy annealing, and the | 
measurements were generally too coarse to be of value after | 
a single treatment. Accordingly tests were made on I tin. 
round sand-cast bars of cylinder iron 134in. long. 

The nominal composition of the iron was as follows :— 
T.C, 3-3; C.C, 0-7; Si, 1-4; Mn, 0-7; S, 0-10; and 
P, 0-5 per cent. 

Tests taken on one bar gave a tensile strength of 
13-6 tons per square inch and 217 Brinell. Micro-examina- 
tion showed a satisfactory pearlitic type of structure. 
Each bar was cut in two and the pieces machined at the 
ends in line with Fig. 3. The “ pips ” at the extreme ends 
were subsequently used for overall length measurements, 
the shoulders being provided in order that end caps could 
be shrunk on so as to protect the “ pips ”’ from oxidation 
during annealing. One test piece from each bar was 
machined all over the length, reducing the diameter to 
lin., the other test piece being unmachined except for the 
ends. 

Machined and were annealed at 


unmachined bars 








true. The method is sufficiently accurate for practical ' various temperatures in an electric furnace for six hours, 
CABLE I.—Stress Relief of Cast Lron on Annealing. 
| 
| Thick- Effec- Deflection, | Stress, tons per | Stress | Stress | 
Speci-| | ness, tive, inches. } square inch. relief, | relief, 
men. Treatment. inches. | length, | as |_____|———|tons per|__ per 
inches. | Initial. | Final. | Initial. |Residual.| sq. in. cent. 
Pe a Zee pe do, CeetIrs : WOmees Cis de eee Sia Brenires Serre Pawnee Tee 
A | Six hours at 350deg. Cent... ... ...| 0-489 | 11-5 | 0-039 | 0-008 | 5-3 | 4-21 | 1-09 | 20-6 
A, | A reheated six hours at 500 deg. Cent. | 0-489 11-5 | 0-031 0-018 | 4:21 | 1-69 | 2-52 60-0 
B_ | Six hours at 550 deg. Cent. --| 0-511 11-25 | 0-036 0-032 | 5:3 |} 0-5 | 4-8 90-0 
C | Six hours at 600 deg. Cent. | 0-511 11-5 0-039 0-038 | 5-54 | 0-14 5-4 97-5 
D | Heated to 500 deg. Cent. 0-511 11-5 0-039 0-020 5-54 | 2:7 | 2-84 51-5 
E Heated to 600 deg. Cent. 0-511 11-5 | 0-039 0-031 5-54 | 1-14 4-4 | 80-0 
| | | | | 
purposes, however, and, with steel specimens, test results | overall length measurements being made on each bar 


obtained by a less convenient but more direct method 
have given good agreement with results obtained by the 
method described here.' 

Cast Tron. 

Stress Relief in Annealing.—The test bars were machined 
from a cast block of grey iron approximately 3in. square 
section, so as to represent the conditions existing in a large 
casting. 

An analysis of the material gave the following results :-— 
Gr C, 3-03; C.C, 0-40; Si, 2-02; Mn, 0-38; S, 0-096; 
and P, 0-64 per cent. The results of the experiments are 
given in Table I. 

An annealing period of six hours was chosen first as 
representing commercial practice with large furnaces, 
when a fairly lengthy soaking period has to be allowed. 





* Institute of British Foundrymen, June, 1938. 
t+ Metropolitan-Vickers Electrical Company, Ltd. 








before and after annealing. 

The measurements made are given in Table II and are 
shown plotted on the right-hand side of Fig. 2. After 
annealing at the highest temperature only the slightest 
discoloration of the measuring pips was found, so that no 
loss of accuracy occurred through oxidation. The 
measurements were made to an accuracy of 0-0000lin. 
per inch length of specimen. It will be seen that virtually 
no growth occurred at 500 deg. Cent. and at 550 deg. the 
extension was only 0-0002in. per inch. Above 550 deg. 
Cent., however, a very rapid increase in the rate of growth 
occurs. It is important to note that machined and 
unmachined specimens behaved similarly. 





¢ Stress relief temperature curves for cast iron and _ steel 
similar to those shown in Fig. 2 were shown in the discussion of 
a paper by Machin and Oldham at a meeting of the Lancashire 
Branch on February 16th, 1935. As they were not printed in 
the report on the discussion they are included in this paper. 
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Tre Encineer Annealing Temp. °C & 
Fic. 4—Effect of Annealing Temperature on Stress Relief of 


Steel. (Annealing Period Six Hours. Initial Stress 


1pproximately 5 Tons Per Square Inch.). 


900 deg. Cent. in a large foundry furnace with a load of 
castings, and after rough machining of the castings it had 
been further annealed for four hours at 650 deg. Cent. 
and cooled in the closed furnace to 100 deg. Cent. in 
fourteen hours. 

The stress relief: temperature curve of an annealing 
period of six hours, which approximates to practical con- 
ditions, is shown in Fig. 4. The curve is generally similar 
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Soaking at Annealing Temp 


Fic. 5—Effect of Annealing Period on Stress Relief of Steel at 
Different Annealing Temperatures. 


to that for cast iron, and falls steeply in the region 500 deg. 
to 550 deg. Cent., flattening out to a low residual stress 
figure at about 600 deg. Cent. It will be noted that anneal- 
ing for six hours at 600 deg. Cent. has reduced the initial! 
stress in both cast and wrought steel to 5 to 10 per cent. 
The effect of the length of the annealing period is ill us- 
trated by Fig. 5. Although points are plotted for both 
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wrought and cast material, it is found, allowing for reason- 
able experimental error, that the points must fall on some 
such family of curves as is shown. A relatively consider- 
able measure of stress relief has occurred with no soaking 
period at all, ¢.e., just heating up to the annealing tempera- 
ture. In view of this and of the way the curves tend to 
flatten out, it is clear that within practical limitations the 
length of the soaking period is of secondary importance to 
the temperature itself. 


ADMIRALTY GUN-METAL AND} HIGH-TENSILE BRONZE. 


It is not usual to anneal non-ferrous castings, but for 
some purposes where permanence of dimensions is impor- 


aBLE III.—Stress Relief 


| Effee- 


Specimen. Annealing treatment. 


chosen to represent practical conditions as far as possible, 
it has been shown that substantial stress relief can be 
obtained by annealing at approximately the following 
minimum temperatures :— 
Dey. Cent. 

400 

500 

550 

600 


Admiralty gun-metal 
High-tensile bronze 
Cast iron , 
Carbon steel 
It has been shown that annealing grey cast iron appre- 
ciably in excess of 550 deg. Cent. will produce measurable 
growth. 





tive 
| length, 


It may also be pointed out that annealing certain steel 


of Steel on Annealing. 


Stress, tons per | 
square inch. 


Deflection, 
Thick- inches. | 
ness, |— —-)— |—— ——.- 
inches. Initial. | Final. Initial. | Final. 


inches. | 


| 


| 


Cast steel : 

for three hours... 
for six hours 

for twelve hours 
for three hours.. 
for three hours.. 
‘or six hours 

for twelve hours 
for three hours.. 


Cent. 
Cent. 
Cent. 
Cent. 
Cent. 
Cent. 
Cent. 
Cent. 


400 deg. 
400 deg. 
400 deg. 
500 deg. 
600 deg. 
600 deg. 
600 deg. 
| 650 deg. 


a 
tet et pet pat et fh 


Wrought steel : | 
3&9 | 500 deg. 
T&S | 500 deg. Cent. for three hours 
1&5 500 deg. Cent. for six hours 
Ll & 10 500 deg. Cent. for twelve hours 
12a & 22 ; 550 deg. Cent. for 0 hours 
17 & 20 550 deg. Cent. for three hours 
15 & 550 deg. Cent. for six hours 
14 & 550 deg. Cent. for twelve hours 
26 & : 600 deg. Cent. for 0 hours 
| 600 deg. Cent. for three hours 
600 deg. Cent. for six hours 
600 deg. Cent. for twelve hours 
650 deg. Cent. for 0 hours 
650 deg. Cent. for one hour 


Cent. for 0 hours 


lediediadl = kkk nn en 


tant and where absence of internal stresses must be 
assured annealing may be desirable. To obtain some 
idea of the behaviour of such alloys, stress relief curves 
have been constructed for Admiralty gun-metal and a 
high-tensile bronze, these alloys being chosen deliberately 
as being important representatives of the Cu:Sn and 
Cu : Zn types of alloy. 

To simulate conditions that would be likely to occur in 
actual castings, material for the tests was obtained as 
sand-cast slabs, 9in. by Qin. by 3in. thick, these being 
machined into strips of the desired dimensions. Particulars 
of the materials are as follow, the test figures being 
obtained on pieces machined from sand-cast bars :— 

Admiralty Gun-metal.—Cu, 88-0; Sn, 10-0; 
Zn, 2-0 per cent. 

H.T. Bronze.—Cu, 55-93; 
Zn, 35-03 per cent. 

Admiralty Gun-metal.—Yield point, 9-7 tons per square 
inch; ultimate tensile strength, 17-4 tons per square 
inch ; and elongation, 16-0 per cent. 

H.T. Bronze.—Yield point, 21-8 tons per square inch ; 
ultimate tensile strength, 42-3 tons per square inch; and 
elongation, 28-0 per cent. 

Particulars of the annealing experiments are given in 
Table IV, and the stress relief : temperature curves for an 
annealing period of three hours are shown plotted in Fig. 6. 

The curves in Fig. 6 show that in these non-ferrous alloys 
the initial stresses are dissipated at a much lower tempera- 
ture than with steel or cast iron, substantial freedom from 
stress being obtained after annealing at 400 deg. Cent. for 
high-tensile bronze and 500 deg. Cent. for gun-metal. 
The curves are also of a somewhat different form, the 
steepest part occurring at an earlier stage. 

It is also important to note that although the copper- 
zine alloy has a tensile strength in the cold more than 
twice as great as the copper-tin alloy, the temperature 
necessary to bring about an important degree of stress 
relief is approximately 100 deg. Cent. lower. Whilst such 
a result might not be expected, it is not altogether sur- 
prising, since, as has been pointed out, stress relief is really 
a creep phenomenon and the study of creep has shown that 
the behaviour of materials under stress at atmospheric 
temperature can be altogether misleading as regards their 
behaviour under stress at elevated temperatures. Indeed, 
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castings, notably molybdenum steel castings, much in 
excess of 650 deg. Cent., but below the critical range, will 
bring about spheroidisation of the carbide constituent, 
possibly with very detrimental results as regards the 
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Fic. 6—Effect of Annealing Temperature on Stress Relief of 
Admiralty Gun-metal and High-tensile Bronze. 


creep strength of the material, 7.e., the property for which 
these steels are particularly valuable.* 

The effect of the length of the annealing period is of 
secondary importance at any rate within ordinary com- 
mercial foundry practice. The temperature : stress relief 
curves are steep, however, and for this reason it is essential 
that sufficient soaking should be allowed for the castings 


TaBLe LV.—Stress Relief of Gun-metal and Bronze on Annealing. 


| Effective 
| length, 
inches 


Specimen. Annealing treatment 


Admiralty 
gun-metal : 
16&17 
14&15 
Iis& 19 
12&13 
20 & 21 
25 & 26 


. for three hours 

. for three hours 

. for three hours . 

. for three hours 

. for three hours . 

. for three hours ... 


300 deg 
| 350 deg 
| 250 deg 
| 200 deg 

400 deg 

500 deg 


SOV or or 


High-tensile 


for three hours .. 
for three hours 
for three hours 
for three hours .. 
for three hours ... 


| 300 deg. Cent. 
350 deg. Cent. 
250 deg. Cent. 
200 deg. Cent. 
400 deg. Cent. 


5a & ba 


Dickenson in his pioneer paper of 1922? gives data regard- 
ing a nickel-chrome steel which had a tensile strength in 
the cold of 52-8 tons per square inch, as against 43-2 tons 
per square inch for a carbon steel, but which, nevertheless, 
broke in one-tenth the time for the latter steel when tested 
at 550 deg. to 600 deg. Cent. . 


CONCLUSIONS. 


(1) Effect of Annealing Temperature and Duration.— 
Under the conditions of the experiments, which were 
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to attain the annealing temperature throughout. Under 
ordinary shop conditions there is generally a very big 
lag in temperature between the job and the control 
thermo-couples unless a practice is made of deliberately 
placing thermo-couples in suitable holes in the castings 


themselves, or, if not convenient, in holes drilled in blocks | 


of metal of representative dimensions compared with the 
charge. 

The experiments made show that it is quite erroneous 
to suppose that in iron or steel castings any large measure 





of stress relief can be obtained by ageing at atmospheric 
temperature or by annealing at temperatures such 
as 150 deg. or 350 deg. Cent. The impression con- 
veyed by some specifications in this respect is unfortunate. 

(2) Effect of Rate of Cooling After Annealing.—The 
annealing treatments considered above will produce 
effective stress relief at the annealing temperature, but 
the parts when cold will not necessarily be still stress-free. 
Internal stresses are generally the result of uneven tem- 
perature distribution during cooling down, particularly 
whilst cooling through the temperature at which the 
material changes in character from plastic to elastic 
say, 600 deg. to 350 deg. Cent. for steel and cast iron. 
Cooling from the stress-relieving temperature may set up 
a system of internal stresses therefore, as well as cooling 
after casting or after a high-temperature annealing 
treatment. 

To avoid this possibility, furnace cooling is recom- 
mended, and the authors’ experience indicates that 
cooling in a closed furnace to 100 deg. Cent. is satisfactory 
even for such important steel castings as turbine cylinders 
and large steam chests. Small parts of even section may 
be air cooled without serious detriment, but it is difficult 
to draw the line in practice, since castings are not generally 
of even section and large temperature differences would be 
likely on cooling in air. 

(3) Generation of Internal Stresses.—Steel castings are 
almost always annealed at a temperature in the region of 
900 deg. Cent. and are frequently given a second treatment 
at 600 deg. to 650 deg. Cent. after rough machining. In 
view of the fact that internal stresses become dissipated 
at about 600 deg. Cent., it is clear that the internal stresses 
to which the engineer objects are not the result of cooling 
down after casting or forging as sometimes supposed, but 
have been developed by uneven cooling after annealing. 
It may even happen, through lack of appreciation of how 
internal stresses are developed and relieved, that the 
second annealing treatment is more detrimental than 
beneficial. For example, castings annealed at 900 deg. 
Cent. and slowly cooled may be internally stress-free and 
actually in better condition than after a second treatment 
followed by comparatively rapid cooling. It is the last 
treatment that counts, and in the authors’ opinion one 
properly controlled heat treatment is thoroughly satis- 
factory unless exceptionally heavy machining is done 
subsequently. In any case, one properly controlled 
annealing is preferable to repeated annealing treatments if 
due regard is not paid to the final cooling conditions. 

As regards annealing stresses in steel parts, it is only 
fair to say that the authors’ experience is that the foundry 
is less culpable than the forge. Whether iron foundries 
are in such a strong position is a debatable point, since 
many iron castings are not annealed at all. The need for 
annealing will depend, of course, on the degree of internal 
stress that can be tolerated and the uniformity of tem- 
perature that can be maintained as the castings cool 
down, particularly through the range 550 deg. to 350 deg. 
Cent. 

(4) Magnitude of Internal Stresses.—The stresses applied 
to the test bars experimentally were chosen arbitrarily for 
convenience and to represent the magnitude of stress 
which the authors believe may exist. It is quite clear that 
much higher stresses can exist in castings since cracking 
does occur, but it is to be expected that such stresses 
would be dissipated at substantially the same tempera- 
tures as indicated by this investigation. This view is 
supported by the fact that stress relief curves obtained on 
steel using initial stresses of different magnitude tended to 
come together as the annealing temperature approached 
600 deg. to 650 deg. Cent.? 

The authors are indebted to Dr. A. P. M. Fleming, 
C.B.E., director and manager of the research and education 
departments of Metropolitan-Vickers Electrical Company, 
Ltd., for permission to publish the information contained 
in this paper. 
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Eye Protection in High Tem- 
perature Operations.* 


By RAYMOND R. BUTLER, M.Sc., F.L.C., F.C.S. 


THe Errect or RADIATIONS ON THE EYE. 

Ir we remember that in steel furnace operations workers 
are carrying out their duties some distance from the white- 
hot metal, whilst in welding work the operator deals with 
such work at very close range, we shall have some appre- 
ciation of the difficulty of dealing with the problem of eye 
protection from ultra-violet, infra-red, and glare all 
operative at once. It is, however, possible to attempt 
a classification of the causes and the effects with some 
degree of accuracy, thanks to research work carried out in 
different directions in practically every great nation. 

The broad conclusions reached are :— 

(1) At the shorter-wave end of the spectrum the 
wave length of the extreme violet visible to a normal 
eye is about 0-4 microns (the micron is one-thousandth 
of a millimetre). Ultra-violet waves which lie between 
this wavelength and about 0-3 microns are relatively 
harmless, even if of considerable intensity. 

(2) Ultra-violet waves of length shorter than 0-3 
microns can cause acute inflammation of the con- 
junctiva. The result is the “‘ sand in the eye ”’ sensation, 
which many welders have experienced in the course of 
their work. The inflammation is unpleasant, but not 
permanent, will yield to treatment and will abate after 
a time. 

(3) The glare from white-hot metal, consisting of 
radiations having wavelengths of from 0-4 microns to 





* Abstract of paper presented before Joint Optical Con- 
ference at Glasgow, May 31st, 1938. 
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0-75 microns, may, if intense, cause temporary blinding 
of the vision due to overstrain of the retina. ' 
(4) Most dangerous to the eye are the infra-red 
radiations which are found immediately beyond the 
extreme visible red of the spectrum. 
wavelengths lying, between 0-75 microns (the last 
visible red colour) and 1-3 microns can cause, if intense 
in quality, permanent injuries to the iris, the lens, and 
the retina. 
This damage is serious. The effects become apparent 
only after a lapse of time. The cataract found amongst 
glassmakers is one form of the damage. The welder’s 
eyes may suffer in a similar manner. The cataract is a 
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of Different Colours. 


gradually increasing opacity of the lens itself. Instéad of 
being clear and transparent it becomes opaque to the 
passage of light, and in general the only cure appears to 
be a surgical operation. 

There is reason to believe that radiation having a wave- 


The range of 


visible light are not effective in cutting out the more 
harmful rays beyond the visible limits of the spectrum. 

Many organisations actively interested in this problem 
indicated that they would find such a standard specifica- 
tion useful and finally the British Standards Institution 
set to work to devise such a standard. In particular, 
consideration was given to the question whether such 
glasses as the nature of the problem seemed to indicate as 
being necessary could actually be manufactured ; in other 
words, whether the problem was within the power of the 
glassmakers to solve. 

It was finally decided to reduce the total number of 
different glasses to five, scientifically graded according 
to their densities. It should be remembered that the 
density of a glass represents its capacity to let through 
only a certain fraction of the radiations received. 

A perfectly clear colourless transparent glass would be 
classified as having a density equal 0 (zero). A glass of 
density 1 will let not more than one-tenth of the light 
through. A glass of density 2 will let not more than one- 
hundredth of the light through. A glass of density 3 will 
let not more than one-thousandth of the light through, 
and s0 on. 
| In order that there should be no confusion between 

glasses of the British Specification and those of the 
American it was decided to classify the British glasses 
by letters. The five glasses were designated A, B, C, D, 
and E, and in this way it was found possible to relate the 
grading by letter to the optical density of the glass and to 
link the British Specification with the American numerical 
classification. 

The comparison between the two specifications will be 
clear from the tabular statement :— 
































| New Old Optical 

| grade shade density. Glass suitable for 

| letter numbers. 

: : ee Ay 

| \ tto6 1 to 2 Lead burning ; light brazing 

| _ — - 

| . 

} B § to 8 2to3 | Acetylene welding and cutting 

| $$ | — _——___—— —<_—$—$—_—$— _ 

( sto 10 3to4 | Metal arc welding up to 75 amps. 

| Atomic hydrogen process 

D 10 to 13 4to5 Metal are welding over 75 amps. 
E 13 and 5 to 6 Carbon are welding and cutting 


over carbon arc lamps 


Certain observations from the foreword to the British 
Standards Specification (No. 679—1936) may here be of 
value. 





length greater than 1-4 microns cannot reach the retina, 
and very little radiation of wavelength greater than 
1-5 microns passes through the cornea. It will thus be 
apparent that by far the greater portion of infra-red 
radiation from high-temperature operations is absorbed 
in the outer portions of the eye, and the damage is caused 
there. 

The problem before the makers of glasses suitable foi 
protecting the eyes of welders and other industrial workers 
from harmful radiations is therefore to produce a glass 
capable of affording a satisfactory measure of protection 





‘‘ Contrary to prevailing belief, the colour of the glass is 
of secondary importance, but in the present state of know- 
ledge the protection provided by the requirements of 
this specification can only be secured with glass of some- 
what greenish neutral colour.” 

This reference to colour is important. 

Steel workers frequently have a preference for blue 
glasses, claiming that they are best able to judge tempera- 
tures through that colour. At the same time, one often 
sees deep red glass used at welding demonstrations to 
protect the eyes of the onlookers. The typical trans- 
mission curves for both these glasses are interesting, as is 








Because a glass which has protective properties must, we 
believe, have a greenish neutral colour, it most definitely 
does not follow that a glass having such a colour will have 
protective qualities. The certificates of testing are the 
only criteria of the value of the glass. The specification 
is clear on this point. “ As colour is not a factor by which 
the protective value of a glass can be judged, it has been 
considered undesirable to standardise it. Glasses are 
therefore divided under this specification into three grades, 
irrespective of colour, according to the proportions of 
radiations absorbed by them, and these grades are indi- 
cated by letters ; the brighter, and in general the higher, 
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Visible transmission, 5-0 per cent. Infra-red transmission 


0-07 per cent. 
Fic. 3—Typical Transmission Curve of *‘ Protex’’ Are Screen 
Glass, Grade *‘ A” (B.S.S. 679—1936). 


the temperature of the object to be viewed, the greater is 
the density of the glass needed.” 

One other aspect of the subject should be mentioned. 
Glasses complying with the specification are suitable for 
operatives actually engaged in the welding processes. If 
worn by the assistants and the operators’ mates, such 
glasses might be a source of danger through being for 
general purposes unnecessarily dense and opaque. At the 
same time, those working in the vicinity of welding pro- 
cesses do require a measure of protection from indirect 
radiations. As the general radiation experienced in weld- 
ing shops from the different jobs in progress is largely 
ultra-violet in character, whilst radiation from molten 
metal consists largely of infra-red, the protection required 
for the eyes of non-welders may be of two types. 
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for Welding. 


ultra-violet radiation, and against the infra-red waves 
which are just outside the range of sensitivity of the eye. 
THE PROTECTIVE PROPERTIES OF GLASS. 

We should remember that radiation from electric 
welding is of more intense quality than is that from oxy- 
acetylene work. A greater degree of protection is needed 
in electric are welding operations using high amperages 
than is needed for low amperages. 

The sensitivity of the eye to light of different colours 
is now known with considerable accuracy (Fig. 1). 

We have now considerable information as to the effects 
of the addition of different ingredients to a glass with 
respect to their absorptive properties. 

The result of this increase in knowledge has been that 
a number of special glasses have been put on the market 
in different countries, the makers claiming that their 
specific product is as nearly perfect in protective pro- 
perties as human ingenuity can make it. 

In this country it was felt that a British Standards 
Specification would be of value to British industry, since 
even if we assume that glasses imported into this country 
have the correct shade number we still need evidence that 
they do effectively absorb the invisible radiations. Many 
dark glasses which satisfactorily reduce the glare of the 





on 0-0005%. Infra-red transmission of combination 41%. 


Typical Transmission Curves of Red-Blue Filter Combination as Commonly Used 
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Combination 


the result of combining the two glasses in the manner 
preferred by certain welders (Fig. 2). 

It will be seen that the red glass is capable of absorbing 
all the ultra-violet and a portion of the visible spectrum, 
but is transparent to infra-red to a marked degree. The 
blue glass not only allows some of the ultra-violet to pass 
through, but is singularly transparent also to infra-red. 
A sheet of blue superimposed on a sheet of red will 
undoubtedly reduce the amount of visible glare from are 
welding to a minimum, but even this combination is 
ineffective in reducing the quantity of dangerous infra-red 
radiations passing through. In the curves shown, whilst 
the visible light transmitted was reduced to 0-0005 per 
cent. of the original, the infra-red transmission of the 
combination was still in the region of 41 per cent. 

A typical transmission curve for a glass of Grade “ A,” 
conforming to the British Standards Specification No. 679 
—1936, is shown in Fig. 3. 

As far as we know to-day, the essential constituent of 
the glass which has the property of cutting out the infra- 
red is iron, in what the chemist calls the ferrous con- 
dition. If this constituent is introduced into a glass the 
resulting colour of the glass is greenish. 

One point which may perhaps be mentioned here is of 
importance to the purchaser of such protective glasses. 





Transmission of visible radiation, 55 per cent. 


Fic. 4—Typical Transmission 


Transmission of infra-red radiation, 
3 per cent. 
Curve of ‘ Calorex”’ Glass, 

For example, protection from the ultra-violet radiation 
from a distant arc may be obtained from one of the 
Crookes’ glasses, which provides clear vision for all 
ordinary duties in the shop. For protection from the 
intense radiation from a furnace or a near-by are welding 
operation, a light greenish glass similar to Grade A of the 
above specification, but of a lighter tint, is the most suit- 
able. Such a glass is that known as “‘ Calorex,”’ of which 
a typical transmission curve is shown in Fig. 4. 








LowER GREEN SAND WaTER Bores.—On Tuesday, 
June 21st, a lower green sand bore-hole sunk by Le Grand, 
Sutcliff and Gell, Ltd., of Southall, Middlesex, at the 
Slough gasworks was demudded and brought into pro- 
duction. The bore was made by the cable tool and mud 
flush system in a similar manner to that described in full 
in THE ENGINEER of August 13th, 1937. The hole, which 
is 1102ft. deep, is lined with 12in., 83in., and 7}in. casing. 
The last 50ft. of the 7}in. casing is perforated and the 
8$in. casing has been landed in the Gault with a clay seal. 
At the time of writing the water is flowing at the rate of 
10,000 gallons per hour at a pressure of 4 Ib. per square 
inch. 
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Reinforced Concrete Screw Piles. 





METALLIC screw piles were used for the first time more 
than one hundred years ago in 1883 at Belfast by 
the English engineer Mitchell, who at first employed them 
in the construction of fixings for moorings and buoys, 
and Jater for various foundation works for lighthouses 
and jetties. Since then numerous important works, such 
as the Delaware jetty in the United States, railway 
bridges between Santiago and Valparaiso in Chile, and 
railway bridges constructed by the French firm, La Maison 
Eiffel, in Cochin China, have been founded on metallic 
serew piles. 

Metallic serew piles have not, however, fulfilled their 
early promise, chiefly by reason of their high cost and the 
recent development of newer forms of piles. In France, 
however, Monsieur Gustave Grimaud has developed a 
new process for the manufacture of screw piles in reinforced 
concrete. This new type of pile has been used successfully 
recently in several works, notably for the foundations of 
a bridge at Talmont, France, and in the works incidental 
to the moving of railway lines of the former Champ-de- 
Mars Station in Paris. 

The system employs a screw pile of a special shape, as 
shown in the drawings reproduced in Fig. 1. 






























Vir 
| 
Bt 
i aW ro” 
} Octagonal q K 
| Section Central Duct > 4 
Nie 
Reinforcement | 
at 45 degs | 
Yi Ik 
| y 
| ‘| 
a 
I Base Obtained by § b 
i the Injection » 
eas of Cement. 2 >, 
ss gos 
Zs 
Cast Metal Shoe > y “~ 
5 al 
¥, 7 : fy pn 
x, ILE, TD 
‘v 


A) 


$<——-Auger AWK 
"mR 


THE ENGINEER’ AAR Gaane 


FIG. 1—DESIGNS OF CONCRETE SCREW PILES 


to the nature of the ground, the pile may or may not be 
provided with a central duct which is utilised for the 
injection of water or cement. It can be precast or cast 
in a mould formed by a special sleeve in the ground. 
Precast piles—shown in Fig. 1—are provided at their lower 
ends, up to a fixed distance, with conical screw threads, 
having a double start, so that the reactions produced in 
turning the piles are balanced and the pile is driven or 
screwed into the ground in a straight line. The lower 
extremity of the pile is furnished with a cast metal shoe, 
the shape of which conforms to the double starts of the 
screw threads and also forms a boring bit or auger, in the 
shape of a carp’s tail. The purpose of the auger is to give 
a lead to the pile as it is being screwed down into the 
earth. The reinforcement consists, as shown in the draw- 
ing, of a spiral network inclined at an angle of 45 deg., 
designed to resist the torsional forces which are exerted 
during driving. If the ground is not compressible, water, 
or preferably a mixture of air and water, is injected 
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B 
FiG. 2—ARRANGEMENT FOR DRIVING PILES 


through the central duct at the time of driving. This 
duct can also serve for the injection of cement if the 
ground into which the pile is driven consists of sand and 
gravel. 

If the pile is to be cast in the ground, a metal sleeve is 
used, the exterior of which is the same shape as the pile 
to be east. This sleeve is driven in the same way as the 
screw pile. In compressible ground the point is previously 
closed by means of a shoe, but in incompressible ground it 
is left open at the base, so that during the screwing opera- 
tion it becomes filled with earth, which can be extracted 
by means of an Archimedean screw device. The procedure 
is to screw in the sleeve, pour in some concrete, and then 
unscrew the sleeve little by little, continually adding 
concrete. The concrete occupies the space previously 
taken by the sleeve and fills the helices formed by the 
screw threads on the sleeve. The operation can be facili- 
tated by means of a vibrator or compressed air. When cast 
in the ground, the pile has screw threads formed along the 
whole of its length. 

In order to drive the piles, a machine can be used, or 


According 


screwed by means of a lever 15ft. to 20ft. long, suspended 
on a metal mast, attached to the head of the pile by a 
ratchet mechanism. In Figs. 2 and 3 are reproduced 
drawings of the arrangement of the machine for driving 
the piles. This machine is claimed to screw or to unscrew 
piles in all types of ground, and also to drive and extract 
sleeves for the purpose of casting screw piles in the ground, 
as described above. Mounted on a platform A, Fig. 2, on 
the derrick B, the mechanism of the machine turns the 
pile C, to which it is affixed. The platform descends with 
the pile during the sinking operation and is guided by the 
uprights DD on the derrick. It is supported by a rope 
which passes over the pulley E, which can swivel on an 
axle mounted at the top of the rigging. The rope is wound 
on a drum at the foot of the derrick. 

The necessary supply of electricity for the motor of the 
machine can, of course, be obtained from any suitable 
source, but if none is available, a generating set, such as 
is shown at F, can be used. It also drives a compressor 
which supplies air under pressure to the arrangement for 
injecting water and air through the pile around the 
screw threads G, to loosen the earth around the pile. 
The platform whereon the turning gear is mounted is 
composed of two metal plates between which is arranged 
a worm and wheel reduction gear H, Fig. 3. The drive 
to the worm gear is taken from the motor through a belt 
and a primary spur reduction gear train J. The centre 
K of the wheel H accommodates a chuck or mandrel L, 
consisting of a polygonal opening in which there is a collar 
M, which is fixed to the head of the pile. This arrange- 
ment ensures that the platform shall accompany the pile 
during driving. 

The water and air mixture for injection at the base of 
the pile is obtained from an adjustable ejector arrange- 
ment working in conjunction with the water tank N, 
Fig. 2. The mixture under pressure is led to the central 
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Fic. 3—DRIVING HEAD 


duct in the pile by a flexible hose, for which a special 
rotatable connection is arranged at the head of the pile. 
The water tank is kept full by means of a pipe which can 
take water from a well, stream, or other source, by means 
of the vacuum produced by the ejector. 

The screw pi'e system described above has been 
developed in France by Monsieur Grimaud and the 
Société des Pieux & Vis en Béton Armé, who claim that 
the piles will support more weight in bad ground than the 
commonly used plain piles. The enlarged base of a screw 
pile and the compression of the ground produced by the 
screw threads are said to ensure a high bearing value. 
In fact, it is stated that while ordinary piles with pointed 
shoes can only support a small load if their points have 
not penetrated to hard ground, screw piles, by reason of 
the surface of the threads, will sustain a large load without 
the necessity of founding at a great depth in order to 
obtain hard ground. Screw piles are stated to be par- 
ticularly useful where vibration and noise must be avoided 
or in confined positions. Finally, the load capacity in bad 
ground can be considerably increased by the injection of 
cement through the passage in the pile, having the effect 
of enlarging the base of the pile, as shown in the right-hand 
drawing in Fig. 1. 












Engineering Notes from China. 
(By our own Correspondent.) 
Hong Kone, May 2nd, 1938. 
Compression-ignition Engines. 


It is satisfactory to record the popularity of 
British C.I. engines in the Far East. A large number have 
been imported for river and coastal vessels and many have 
also recently been installed in buses and lorries for road 
traction in China. There are now four large vehicular 
ferries, built in Hong Kong, and equipped with 
British C.I. engines, plying across the harbour. Cars 
and lorries are conveyed from the island to the main- 
land of China, and wheeled traffic now runs by road from 
Hong Kong to Hankow, over 600 miles. This cargo, mostly 
war material, has been of the utmost importance to the 
Chinese armies supplied from Hankow. The vehicular 
ferries are twill-screw, each equipped with two 400 B.H.P. 
engines. A Chinese engineering graduate, who spent over 
two years in an engineering works near Manchester, since 
his return to South China three years ago, has installed 
thirty British C.I. marine engines and has overhauled 
more than 300 (totalling 20,000 B.H.P.) in South China. 
It is of interest to note that more than forty petrol motor 
buses in Hong Kong have recently been converted to use 
British C.I. engines. The chief competitors with the 
British C.I. engines in China are German engines ; during 
the war there have been large shipments of these engines 
and chassis into China vid Hong Kong. The demand is 
for 2-ton lorries, but any wheeled vehicles that can 
be obtained are acceptable. Recently a number of 6}-ton 
German lorries, destined for Hankow, crossed the harbour 
of Hong Kong, together with a number of German cars 
for the Chinese armies. A Chinese mechanical engineer 





if only a few piles are to be driven they can be manually 





ment has made arrangements to establish factories to 
assemble these lorries and cars in China, and ultimately to 
manufacture them. The British makers of C.I. engines, 
most popular in South China, do not cater for 2-ton lorries, 
although the light lorry is most in demand because of the 
state of the roads in many parts of this country. The 
British C.T. engines that are suitable for 2-ton lorries seem 
to be supplied only by two firms. My Chinese friend said 
that one type of 2-ton German lorry delivered in Hong 
Kong cost about 6000 dollars (Hong Kong currency, 
say, £380); another type from Germany costs about 
7000 dollars, and the lowest-priced British 2-ton lorries 
cost about 10,000 dollars. The most popular British C.I, 
engine (without chassis) for a 4-ton lorry is sold in Hong 
Kong for about £340. When this engine is fitted into a 
British chassis (in Hong Kong) the total cost of engine and 
chassis is in the region of £800. 


Materials Imported. 


Since Hong Kong is the only port on the China 
coast not affected by the Japanese blockade, it is not 
surprising that the value of imports during the first three 
months of 1938 is very much greater than at any corre- 
sponding period in recent years. Taking the figures for 
March, 1938, and for March, 1937, we see that for the item 
“machinery and engines” the figures were 1,163,564 
dollars, as against 606,077 dollars. The corresponding 
figures for the item ‘‘ minerals and ores ”’ were 1,115,189 
dollars and 676,708 dollars. Again, ‘* railway materials ” 
showed figures of 19,500 dollars and 8157 dollars, while 
the great increase in the value of imports of vehicles is 
shown by the figures 2,041,108 dollars and 527,754 dollars. 
Again, “electrical apparatus” statistics show the same 
increased demand ; the values of imports during the two 
periods being 1,079,632 dollars and 227,863 dollars. 

From the United Kingdom the total imports showed an 
increase in value, the figures being 4,208,175 dollars and 
3,559,419 dollars ; but for imports from Germany there 
was a decline in value, viz., 1,650,933 dollars and 2,225,938 
dollars, for March, 1938, and March, 1937. American 
imports showed an increase, the corresponding figures 
being 4,994,259 dollars and 3,133,641 dollars. The great 
demand for oil fuels helped to swell the total for March, 
1938, from America. A careful consideration of the 
returns shown for imports and exports for Hong Kong 
since the outbreak of war, and an inspection of the enor- 
mous mass of materials that are stored and dumped on 
open spaces in the Colony, shows that the Chinese Govern- 
ment has been anxious to obtain, not only munitions of 
war, but all sorts of engineering equipment, and especially 
any of the type that will improve transport in the country. 
There are many rumours concerning the materials that 
have been brought into China from Russia, but no figures 
are available. The railway from French Indo-China to 
the Chinese province of Yunnan has been useful to the 
Chinese, but again no figures of freight are available in 
Hong Kong. At the present time the little British Colony 
in South China is very prosperous. Intense activity and 
large expenditure on defence works in the Colony con- 
tinues; contractors have benefited. British shipping 
companies and dockyards on the China coast have been 
very prosperous since the outbreak of war. 








CONTRACTS AND ORDERS. 


The Editor is always happy to print short announcements of 
contracts and orders in this column provided they are sent to him 
in time to have news value and that they are likely to interest readers. 


RANSOMES, SIMS AND JEFFERIES, Ltd., of Ipswich, have 
received a further repeat order for special lightweight trolleybus 
chassis from the Municipality of Georgetown, Penang. The 
chassis are designed to take 24-seater bodies, which are built 
locally. 


THE PARSONS ENGINEERING Company, Ltd., informs us that 
it has received a repeat order from a manufacturer of high- 
speed oil engines for thirty-five large-size marine reverse gears 
which will be supplied with special cases to match up with the 
engine fly-wheel housings, and so form self-contained units. 


















CATALOGUES. 


J. H. Hotmes anp Co., Ltd., Hebburn-on-Tyne. 
1041, describing variable-speed A.C. motors. 


-Pamphlet 


RILEY STOKER Company, Ltd., 40-43, Chancery Lane, W.C.2 
—A brochure on the class ‘‘ B ”’ underfeed stoker. 

DAVIDSON AND Co., Ltd., Siroceo Engineering Works, Belfast. 
Publication No. S.F. 62, entitled ‘‘ Fans and Facts.” 

HerRBERT Morais, Ltd., Loughborough._-Booklet describing 
the construction and uses of the firm’s pulley blocks. 


CeLotex, Ltd., North Circular Road, N.W.10.-—-A booklet on 
** Celotex ” insulating materials and their use in buildings. 


Wiuttmor Trucks AND Propvucts, Ltd., Scott’s Green, 
Dudley.—Leaflet 137 on the ‘‘ Tuglift ” trucking system for 
internal transport in factories. 

GRIFFIN AND TatLock, Ltd., Kemble Street, Kingsway, 
W.C.2.—-Descriptive pamphlet of the Fagelston gas indicator 
for the automatic analysis of gases. 


Atuminium Union, Ltd., Bush House, Aldwych, W.C.2.— 
A brochure describing in several languages the composition of 
aluminium and illustrating some of its uses. 


SHORTER Process Company, Savile Street East, Sheffield, 4.— 
A folder illustrating a number of the ‘‘ Shorter ”’ process harden- 
ing machines supplied and the work they are doing. 


BritisH INSULATED CaABLEs, Ltd., Prescot, Lancs.—A booklet 
on the B.I. colliery lighting system and leaflets on tramway 
and trolleybus fittings ; and “ Bicop ’’ oxygen-free copper. 


M.C.L. anp Repetition, Ltd., Pool Lane, Langley, Bir- 
mingham.—A brochure containing numerous illustrations of 
the firm’s products, which include nuts, bolts, screws and ter- 
minals of all kinds, and a number of useful tables. 


EnauisH Exvecrric Company, Ltd., Stafford.—Publications 
“ Rolling Mill Drives,” ‘‘ Electric Winders for Mines,” ‘ Con- 
trolled Electric Emergency Braking for Ward-Leonard 
Winders,” ‘‘ English Electric Motors,” ‘*‘Combination Fuse 





informed the writer that one reason for these big contracts | Switches,” “ English Electric Prepayment Meters in Metal 
with German firms is that the Chinese National Govern- | Case,” 
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Markets, Notes and News. 


The prices quoted herein relate to bulk quantities. 
A comprehensive list of the prices of materials mentioned below will 


f.o.b. steamer. 
The European Steel Cartel. 


Considerable interest attached to the meetings 
of the European Steel Cartel held in Brussels last week, 
as it was anticipated that Continental steel prices would 
come under review. It had been arranged at a previous 
meeting in June that the Cartel industry should be pro- 
longed until the end of 1940; that the agreement with 
the British iron and steel industry should still be main- 
tained. These decisions were confirmed at the Brussels 
meeting, and it is understood that in spite of the rather 
misleading statements which have appeared in the Press 
that prices were to be fixed until the end of 1940, actually 
it was agreed to stabilise them until the end of this year. 
It was arranged, however, to reduce the price of ship 
plates for Cartel markets—that is, roughly speak- 
ing, for destinations outside the British Empire. It was 
also decided to lower the quotation for ordinary steel 
plates for Holland. These appear to have been the only 
changes in prices. It is known, however, that there will 
be further meetings in London in the middle of July, 
when the quotations for British Empire markets will 
come up for review. The Continental steel makers 
would very much like to lower their rates for these 
countries, but such a movement will be strongly opposed 
by the British, who adhere to a policy of maintaining 
values at least until the end of 1938. The view held 
by the steel makers in this country is that they do not 
wish to alter their own price structure, and that should 
the Continental works make changes it would necessitate 
a readjustment of the whole range of quotations. Another 
circumstance which has given rise to considerable dis- 
cussion amongst the steel makers of Great Britain and 
the Continent is the attitude of the United States steel 
industry. Most of the important American firms have 
promised to observe agreed prices in the export markets, 
but it is stated that 30 to 40 per cent. of the industry is 
outside this arrangement. There still remains the question 
of adjusting quotas between the British, French, and 
American makers, and on this point there seems to be 
considerable divergence of opinion. The feeling of the 
principal Continental steel makers is that after they have 
conceded export quotas to practically all the producing 
countries of the world, there will be little left for them- 
selves. Point to this argument is provided by the activities 
of the Swedish makers, who have largely increased their 
production during recent years, and it is anticipated they 
will be demanding a quota in the world’s export trade 
which will have to be met at the expense of the present 
Cartel countries. 


The Pig Iron Market. 


The decline in the demand for foundry pig iron 
has become accentuated with the usual summer slackness 
in trade, and some districts report almost stagnant con- 
ditions in the market. There is much talk of the heavy 
stocks in producers’ and consumers’ hands, but it is difficult 
to estimate the tonnage; although obviously they are 
heavy enough seriously to affect new business. The 
general view is that it will be early autumn before sufficient 
impression has been made upon these accumulations to 
permit of a revival in the demand. On the other hand, 
it is also difficult to gauge the extent to which inroads 
are being made by current operations at the consuming 
works. Judging, however, from the fact that production 
at most of the light castings foundries is at a low rate, the 
process of liquidation is far from rapid. Only one furnace 
is producing Cleveland iron on the North-East Coast and 
the production of this unit appears to be more than the 
market requires. Deliveries continue to be made regu- 
larly to consumers in this district, but little iron is passing 
to Scotland and there is practically no export business. 
The tendency also is for the needs of local users to con- 
tract, but this is usually the case during the summer 
months. In the Midlands there has been a certain amount 
of spasmodic buying, which has encouraged the view that 
some consumers are reaching the end of their stocks. 
Most of this, however, has come from the engincering 
industry, and the demand from the light castings makers 
in this district is poor. Until there is a more active 
business in the products of the latter industry, which is 
the chief user, it is not expected that any sustained 
unprovement will be noticed in the foundry iron depart- 
ment. | Consumers of low phosphoric iron are taking good 
quantities on occasions, but the demand seems to be rather 
intermittent, and as the price of this material is not con- 
trolled quotations vary considerably. Although there has 
been some restriction of output in Scotland, the pro- 
duction is still more than the market can absorb and stocks 
in the makers’ yards are growing. The demand for 
hematite is irregular and the tendency of late has been for 
business to dwindle. A disturbing feature is that con- 
sumers’ specifications against contracts have not been 
maintained of late. Until recently deliveries to the 
Sheffield district were at a satisfactory rate, but recently 
these have declined. The position of the basic iron section 
of the market is unchanged and the stocks in the hands of 
the steel works have attained unwieldy proportions. 


The Midlands and South Wales. 


A rather brighter tone developed in the Midland 
steel markets during the week, and although it may not 
have been based upon anything very definite, a more 
optimistic feeling was noticeable amongst producers and 
consumers. Reports that important contracts for hangars 
are shortly to be given out by the Air Ministry may have 
been partly responsible. Naturally, the constructional 
firms in the Midlands expect to have their share of these 
contracts, and they will be able now to take them without 
worrying about their supplies of structural materials, as the 
heavy steel works are able to give prompt delivery of joists 
and sections. The change in this respect during the past 
few weeks has been very noticeable, and the orders reach- 
ing the steel makers through the constructional engineers 
will provide welcome additions to their books. The re- 





rolling works in the Midlands are not in such a good 
position and many of them are badly in need of fresh 
work. Short time is in operation at a number of these 
establishments and there seems little likelihood of a real 
improvement in the position until the heavy stocks of 
small bars and sections have been greatly reduced. As a 
consequence there is considerable pressure on the part of 
works to obtain business. The demand is principally for 
ferro-concrete bars, and any expansion in building activity 
would materially assist this branch of the industry. Steel 
sheets are probably the most depressed section of the 
market. The home trade fluctuates, but is not very 
substantial, whilst the export demand from practically all 
countries has failed to respond to the recent cut in prices. 
A feature of the situation in this department is the heavy 
warehouse stocks of sheets. One of the brightest spots in 
the market is the steady demand for colliery steel. Not 
only are specifications against existing contracts reaching 
the works with regularity, but new orders represent a 
heavier tonnage than is usual at this time of the year. 
Many collieries are well covered until December, but there 
is, nevertheless, a steady volume of business passing. The 
quotation for light arches is £11 10s., with heavy arches 
at £11 15s. and roofing bars at £10 10s.d/d. Some improve- 
ment was noticeable last week in the overseas demand for 
tin-plates, and this has helped to give a better appearance 
to the South Wales steel market. Production is on a com- 
paratively low scale, however, and this reacts upon the 
demand for sheet and tin-plate bars. In other sections of 
this market business is distinctly quiet and the general 
impression is that no improvement is likely until the 
autumn revival in trade sets in. 


Scotland and the North. 


The Scottish steel works are experiencing quiet 
conditions and some of them are anxiously seeking new 
business. In some departments short time has been 
instituted and there is a certain amount of irregularity over 
the whole of the industry. One of the best employed 
sections is the plate department, as considerable tonnages 
of these are still required by the shipyards. It is antici- 
pated that busy conditions will rule in this branch for 
the greater part of thesummer. The engineering industries 
on the Clyde are taking good quantities of steel, most of 
which is against existing contracts, but there is no disposi- 
tion on the part of these consumers to buy any large 
quantities far forward. In fact, most of them are expe- 
riencing a decline in the demand for their own manufac- 
tures and are not in a position to undertake important 
commitments. Structural engineers are fairly well 
occupied, although some establishments could do with 
more orders to take the place of those which are being 
completed. The re-rolling side of the industry continues 
to work on short time. Consumers appear to be carrying 
heavy reserves and any material that may be required 
is easily obtained from stock. No relief has been expe- 
rienced by the wrought iron works from the rather depressed 
conditions which have ruled for some time. Operations 
are intermittent and most of the new work coming to hand 
from users is dealt out in small parcels. The stocks in this 
department are increasing, if anything, and the outlook 
is not regarded with satisfaction by the makers. Unsatis- 
factory conditions prevail in the sheet works. Domestic 
buyers have shown comparatively little interest in the 
market and the demand from the motor trades, which, it 
was expected, would develop, has failed to materialise. 
There is, of course, a certain amount of business passing 
all the time with the makers of motor car bodies, but the 
tonnages purchased are considerably below the normal 
for the time of year. In the Lancashire market inactive 
conditions continue to rule. It is probable that these will 
become accentuated, since the holiday ‘* wakes” are now 
in progress and will continue for the next two months. 
The structural engineers, however, expect that some 
important Government and municipal contracts will be 
released shortly. There is a poor request for semi-finished 
steel owing to the heavy stocks which are weighing upon 
the market. The producers of bright steel bars are 
experiencing a fairly good demand for their products, but 
the users of other light descriptions of steel seem to be 
well covered for the time being. 


Current Business. 


R. Y. Pickering and Co., Ltd., rolling stock 
manufacturers, of Wishaw, have received an order for 
7500 central buffer heads for railway carriages and wagons 
from the New Zealand Government. Plans have been 
passed for stores and acetylene shops in Carlisle Street 
East, Sheffield, for the English Steel Corporation, Ltd. 
The Murex Welding Processes, Ltd., of Walthamstow, 
London, E., are opening new offices and works at Hertford 
Road, Waltham Cross, Herts. The Russian Government 
has placed an order for a dredger with William Simons 
and Co., Ltd., Renfrew. Yarrow and Co., Ltd., Scotstoun, 
Glasgow, have secured an order for two river gunboats 
in the 1938 programme from the Admiralty. The Vulcan 
Foundry, Ltd., Newton-le-Willows, Lancs, has obtained 
an order for the supply of ten Diesel-engined railcars for 
the New Zealand Government. Production has been 
restarted at the Jarrow Works of the British Oxygen 
Company, Ltd., which were destroyed by fire in February. 
The Mill Pit’ works of George Burnside, Ltd., mining tool 
specialists, of Fence Houses, Co. Durham, are to be 
extended. The Fullwood Foundry Company, Ltd., 
have acquired 9 acres of ground adjoining their foundry 
at Mossend for purposes of expansion. The additions 
will cost between £3000 and £4000. Orders from the 
Admiralty for three more boom defence vessels have been 
received by the Blyth Dry Docks and Shipbuilding 
Company, Ltd. The Department of Overseas Trade 
announces that the following contracts are open for 
tender :—Pretoria, Public Works Department: two 
vertical multi-tubular boilers, two automatic stokers, 
and two boiler feed pumps (Pretoria, July 21st). South 
African Railways and Harbours Administration : supply 


Unless otherwise specified home trade quotations are delivered f.o.t. 





Export quotations are 
be found on the next page. 


and delivery of quantities of brass piping, brass 
and copper sheets; quantities of seamless copper pipes 
for locomotives in various diameters and thicknesses 
(Johannesburg, August 8th); supply and delivery of 
quantities of extruded free-turning quality brass, hexagon, 
hexagon-cored and round, and bronze bars; quantities 
of copper bars, round, for fire-box stays (Johannesburg, 
August 15th). Argentine National Sanitation Works 
Department: supply of six electric pumping sets, 
accessories, and spares (Buenos Aires, August 22nd). 
Wellington, New Zealand, Posts and Telegraphs Depart- 
ment: 25 tons of hot dip galvanised good quality hoop 
steel, lin. by 12 B.G. (Wellington, September Ist). 


Copper and Tin. 

Prices in the electrolytic copper market have 
receded from the highest point touched after the 
announcement of a curtailment of production. The 
demand has been fairly general and Japan and Russia 
have been amongst the larger buyers. In this country 
consumers have shown a greater disposition to cover 
forward requirements and some Government Departments 
have been in the market. There has been some revival also 
in the domestic demand for copper in the United States, 
but trading there still leaves a good deal to be desired. 
No doubt the improvement in the position upon Wall 
Street helped to encourage consumers everywhere to take 
a more cheerful view of the outlook. It is, however, too 
early to regard the American situation as having definitely 
turned the corner, and in the past there have been several 
occasions in which a promising revival in that country 
has been followed by a disappointing recession. The 
upward movement brought the export price of copper to 
a little above the domestic quotation, and this probably 
has stimulated American buying, since for some months 
the reverse position has ruled, although normally the 
quotation should be 10 to 25 points higher. The American 
exports of copper in May totalled 22,466 tons, of which 
Germany took 5161 tons, Great Britain 4741 tons, and 
France 4144 tons. Firm conditions have ruled in the 
London standard market during the week, and in spite 
of profit taking the trend of values has been upward. 
There is no doubt a fair volume of speculation in this 
market, but so far it appears to have been confined to the 
more important interests and small buyers have not yet 
made their appearance... It was only to be expected 
that after the rapid upward movement in prices in the tin 
market there should be a halt, and this occurred at the 
beginning of this week. Firm conditions have continued 
to rule, and for the time being it would appear that the 
market has become steadier. Profit taking at the end of 
last week helped to put a brake on the advance in prices, 
which was based more upon speculative purchases than 
upon buying by the consuming industries. However, at 
the beginning of this week American buying developed 
and Continental consumers also came into the market. 
According to the Bulletin of the International Tin Research 
and Development Council, the world consumption of tin 
decreased by almost 22 per cent. from the period January- 
April, 1937, when the total was 67,500 tons, to 52,700 tons 
in the corresponding period of this year. The world pro- 
duction in the same periods declined from 62,300 tons in 
1937 to 57,800 tons. 


Lead and Spelter. 


The firm tone in the market towards the end of 
last week resulted in many consumers covering their 
requirements. The realisation that there was a likelihood 
that the prompt position would become increasingly 
tight no doubt contributed to the sharp burst of buying 
which took place. As a result of this stringency premiums 
are being charged for prompt metal and no relief is antici- 
pated for a few weeks. In fact, so far as can be ascertained, 
there is no likelihood of any important consignments 
reaching this country before the middle of July. As a 
consequence the contango has narrowed, and it is probable 
that a backwardation will develop at the end of the 
month. There has been a certain amount of speculation 
in evidence in this market and at times profit-taking has 
developed. Later, however the strength of the market | 
appeared to rest very largely upon buying by consumers. 
The improvement in the American trade position has 
spread to the lead market in that country and there has 
been a spell of active buying. The stock position is not 
altogether satisfactory in that country, but nevertheless 
the American producers raised their quotation from 4-35c. 
to 4-50c. per pound, New York. On the Continent also 
the demand appears to have improved, and it is interesting 
to note that the price of lead in Austria has been reduced 
to bring it on a level with the German quotation. Accord- 
ing to American figures, the stocks of refined lead in the 
United States at the end of May totalled 163,723 tons, 
compared with 156,715 tons at the end of April. During 
May production declined to 32,977 tons, compared with 
the April figure of 39,391 tons, whilst the May shipments 
totalled 26,011 tons, against 25,952 tons in the previous 
month. ... The improvement noticeable in the spelter 
market recently lasted until early this week. To a con- 
siderable extent speculative transactions were responsible 
for the upward movement, and no doubt speculators had 
been attracted by the low price of spelter in comparison 
with other non-ferrous metals. A certain amount of 
industrial buying was in evidence after prices had 
advanced, probably due to fears on the part of con- 
sumers who had failed to cover their requirements that 
still higher prices might rule. There is no lack of supplies 
of the metal, however, and this movement was not main- 
tained. The situation of the consuming industries has 
not been altogether favourable to extensive buying. The 
galvanisers, for instance, are not in a good position as 
regards orders and the demand for their products, particu- 
larly galvanised sheets, is at a disappointing level. On the 
other hand, whilst the position in America continues to 
improve, it is certain to exercise a favourable influence on 
the non-ferrous metal markets in this country. 
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Current Prices for Metals and Fuels. 


Makers’ official home trade price, per ton, delivered buyers’ stations. * Joists, Sections, Bars and Plates aré subject to a rebate of 15s. to home users purchasing only 
from Associated British Steelmakers. + Export prices are for Empire Markets; for other Markets British quotations conform to Cartel prices. 


PIG IRON. STEEL (continued). NON-FERROUS METALS. 


Home. } . >. TtExport, . 
ome Home Export (Official Prices, June 29th.) 


K 
Sxport . 


Foundry home prices, except for Scotland, less rebate of 5/- 


(D/d Teesside Area.) 

N.E. Coast— € sa. d. 

Hematite Mixed Nos. 612 6 

»» SS ae 12 O's. 
Cleveland— 

No. 1 : 

No. 3 G.M.B. 

No. 4 Foundry 

Basic 


MIDLANDS 
Staffs— (Delivered io Black Country Station.) 
North Staffs Foundry . Ma 8, 
Forge 6 0 
Basic Me oss, |, adhe 5 0 Oto £5 5 O 
Northampton— 
Foundry No. 3 
Forge 
Derbyshire— 
No. 3 Foundry 
Forge 
ScoTLanDp— 
Hematite, f.o.t. furnaces 
No. 1 Foundry, ditto 
No. 3 Foundry, ditto . ; 0 
Basic, d/d : : é 6..; 
N.W. Coast— 
Hematite Mixed Nos. ...} 6 ee 
S vs 


0 d/d Glasgow 
Sheffield 
Birmingham 


MANUFACTURED IRON. 
Home. 
Lancs anpD YORKs— € a. d. 
3 & 
13 15 


Crown Bars 
Best Bars 
M1pLANDS— 
13 
15 
ll 


Crown Bars 

Marked Bars {Staffs) 
No. 3 Quality 

No. 4 Quality 


pms pt 
to to or ot 


ScoTLAND— 
Crown Bars 13 
3est 13 
N.E. 
Crown Bars 
Best Bars 
Double Best Bars 


Coast— 

13 

13 

14 
NORTHERN IRELAND AND FREE STaTE— 
iHa7 6... 


Crown Bars, f.o.q... 


tExport. 


Ss. am 
10 12 
11 12 
10 12 


LONDON AND THE SouTH— 
Angles 
Tees... 
Joists 
Channels.. 10 17 
Rounds, 3in. and up. 11 12 
under 3in. 2 ai ll 0 
under 5in. . 3h ll 0 
fin. (basis) ... ’ : ll 0 
fy in. ; 0 il Ss 
11 10 
15 


Flats, 
Plates, 


fin. ; 3 
” fein. : 2 8 11 
Un. in. to and inel. 
6 Ib. per sq. ft. (8-G.)... 
Boiler Plates, Zin. 
Nortru-East Coast— 
Angles 
Tees.. 
Joists 
Channels i 
Rounds, 3in. and up 
under 3in. 
fin. (basis) 
frin. 
tin. 
fin. 
Un. in. to and inel. 
6 lb. per sq. ft. (8-G.)... 
Boiler Plates, in. 


Plates, ll 8 
1] 
is 3 0. 


12 
11 
DistR1IcT—- 
S sd. 

Angles i 8 6 

Tees 12 0 6 

Joists m. & <€ 

ll & 6 

12 0 6 

12 13 Of 
12 13 Of. 
1110 6 

1115 6 

12 0 6 

12 5 


incl. 


10 O 
18 0. 


MIDLANDS, AND LEEDS AND 


Channels. 
Rounds, 3in. and up 
under 3in. 
Flats, 5in. and under 
Plates, jin. (basis) 
fin. 
fin. 
isin. 
Un. fin. to and 
6 lb. per sq. ft. (8-G.)... 
Boiler Plates, fin. 


1210 0 
12 0 6 


d. 
6 
6 
6 
6 
6 
0 
0 
0 
0 
0 

















d 
GLASGOW AND DisTrRic'r 
Angles 
Tees... 
Joists 
Channels. 

Rounds, 3in. and up 
ss under 3in. 
Flats, 5in. and under 
Plates, jin. 
am fy in. 
» hin. 


(basis) 


* fin. 
Un. jin. to and incl. 
6 lb. per sq. ft. (8-G.) 
Boiler Plates, fin. 
SoutH Wates AREA 
Angles 
Tees.. 
Joists 
Channels 
Rounds, 3in. and up 
under 3in. 
Flats, 5in. and under 
Plates, jin (basis) 
frin. 
fin. 
rin. 
Un. jin. to and inel. 
6 lb. per sq. ft. (8-G.) 
BELFAST. Rest or IRELAND. 
$ «sd. S «. d, 
RE: ..4 ll 8 0 
12 
ll j 11 15 6 
11 1¢ 1113 0 
12 5 12 8 0 
12 13 0 6 
din. (basis) ll 13 1115 6 
fein. ll 
tin. 12 3 


fin. 12 10 


IRELAND—F.0.Q.— 


Angles 

Tees... 

Joists 

Channels 

Rounds, 3in. and up 
under 3in 18 

Plates, 

18 

12 10 0O 

Un. jsin. to hin. inel. 2-3-2 

t Rounds and Flats tested quality ; untested, 9s. less. 


OTHER STEEL MATERIALS. 
Home. 

Sheets. S aw d. £ a. 
11-G, and 12-G., d/d 14 1 
13-G., d/d 15 3 
14-G. to 20-G., d/d 15 
21-G. to 24-G., d/d 15 15 O 
25-G. and 26-G., d/d 16 10 O 


Export, f.o.b. 
d. 


v0 
) }1L-G. to 14-G12 10 0 
6 


10 0 15-G.to 20-G 12 


25 and 26-G 
f.o.b. basis. Irish Free State, £15 15s., f.o.q., 4-ton lots. 
The above home trade sheet prices are for 4-ton lots and over; 
2-ton to 4-ton lots, 7s. 6d. per ton extra ; and under 2-ton lots 
to 10-cwt., £2 per ton extra. 
Galvanised Corrugated Sheets, basis 24-G.— 
Home. g «4d, 
4-ton lots and up . 18 10 0 
2-ton to 4-ton lots 18 17 6 
Under 2 tons 20 2 6 
Export ; India, £18 15s. c.i.f.; [rish Free State, £18 10s. 
f.o.q.; General, £16 15s. f.o.b., 24-G. basis. 
TIN-PLATES— 
20 by 14 basis, f.o.b. Bristol Channel Ports, 20/3 to 21/6. 
Tin-plate Bars, d/d Welsh Works, £7 15s. 
BiLtLETs—100-ton lots and over, 35 to 100 tons, 5 
than 10/— extra. 
Soft (up to 0-25% C.), untested . 
- Po tested 
Basic (0-33% to 0-41% C.).. 
Medium (0-42 to 0-60% C.) 
Hard 0-61% to 0-85% C.) 
(0-88% to 0:99% C.) 
=f (over 0-99% C.) 
Rails, Heavy, 500-ton lots, f.o.t. 
Light, f.o.t. 


less 


d. 


extra ; 


ca 


NwNoNnNwWwNWwW wh AF 


35 tons, 


_ -_ _ ~_ 
SF OoOAeAaAnrAananas 


FERRO ALLOYS. 
4/94 per lb. (nominal) 
4/8 per lb. (nominal) 
Per Ton. Per Unit. 
£24 5 0 6 
£24 0 /6 
£24 0 7/6 
. £36 0 11/ 
£38 5 0 11 
£41 0 
per lb. 


Tungsten Metal Powder 
Ferro Tungsten 

Ferro-Chrome, 4 p.c. to 6 p.c. carbon 
6 p.c. to 8 p.c. 
8 p-c. 
Max. 


to 10 p.c. 
2 p.c. carbon 
1 p.c. carbon 
0-5 p.c. carbon 
carbon-free 1/- 
2/5 per lb. 
£18 15 0 home 
£12 0 Oscale 5/- p.u. 
£17 0 Oscale 6/- p.u. 
i4/— per lb. 
4/9 per lb.; 5/- forward 
. 9d. per lb. 
£185 to £190 per ton 
8/6 to 9/6 per lb. 


Metallic Chromium e 
Ferro Manganese (loose), 76 p.c 
Silicon, 45 p.c. to 50 p.c. 
»» 75 p.c. 
_ Vanadium .. 
Molybdenum 
Titanium (carbon-free) 
Nickel (per ton) . 
Cobalt 


is 8 Of 


CoprER 

9 to £36 16 
Oto £37 1 
0 to £41 15 


£36 
£37 
£40 


Cash 

Three Months 

Electrolytic 

Best Selected Ingots, d/d Bir 
: £41 lO O 
s78 0 © 


mingham 
Sheets, Hot Rolled 
Export. 
12d. 


12}d. 


Home. 


L2d. 


124d. 


lubes, Solid Drawn (basis) 


Brazed (basis) 


BRaAss 


Ingots, 70/30, d/d Birmingham £34 10 0 


Export. 
Lid. 
13d 


Home. 


lld. 
13d. 


lubes, Solid Drawn, 2/1 Alloy 
Brazed 

TIN 

0 to £184 

0 to £185 


Cash 
Three Months 
SPELTER 
Cash 
Irhree Months 
Leap 
3to £14 7 
3to £14 8 
£100 to £105 


Cash 
Three Months 


Aluminium Ingots (British) 


SCOTLAND 
LANARKSHIRE 


(f.0.b. Grangemouth Export 





12 0 6] 
12 & 6} 


12 5 6] 


15 Of} 
21-G.to24-G13 0 0} 
1315 Of} 
| South Africa, Rhodesia, Nyasaland, £14; Canada, £14 12s. 6d., | 


18/6 to 19 
17 


Navigation Unscreened 
Hamilton Ell 
Splints 


AYRSHIRE 


f.o.b. Ports Steam 15/6 to 15/9 
FIFESHIRE 

(f.o.b. Methil or Burntisland) 
to 17/6 


to 18/6 


Prime Steam . 
Unscreened Navigation 


LOTHIANS 
(f.0.b. Leith)—Hartley Prime 16/6 to 17/- 
Secondary Steam . 15 


ENGLAND. 


SourH YorKSHIRE, Hur 
B.S.Y. Hards 


Steam Screened 


6 to 22/ 
| to 19/6 
| 
| NORTHUMBERLAND, NEWCASTLE— 
Blyth Best 

Second 

Best Small ... 


/3 to 18/6 
18 /- 
17/- 


Unscreened to 18/3 


DURHAM 
Best Gas 
Foundry Coke 


20/6 


to 32/6 


CARDIFF SOUTH WALES. 
Steam Coals : 
Best Admiralty Large 


Best Seconds 


24/- to 24/6 
23/6 to 24, 
23/6 to 24 
23/6 to 24 
17/6 to 19 
16/6 to 17/6 
24/6 to 25/6 
37/6 to 55 
28/— to 30/ 


25/6 


Best Dry Large 
Ordinaries 
Bunker Smalls 
Cargo Smalls 
Dry Nuts 
Foundry Coke 
Furnace Coke 
Patent Fuel 


SwaNsEA— 
Anthracite Coals : 
Best Large 
Machine-made Cobbles 
Nuts 
Beans 


to 41/- 
to 51/- 
to 50 
to 38/6 
to 30/- 
- to 16/ 


Peas 


Rubbly Culin 


Steam Coals : 
Large Ordinary 


FUEL OIL. 


Inland consumption : contracts in bulk. 


Exclusive of Government tax of ld. per gallon. 


Per Gallon. 
39d. 


Ex Ocean Installation. 


Furnace Oil (0: 950 gravity) 





Diesel Oil 44d. 
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French Engineering Notes. 
(From our own Correspondent in Paris.) 


Iron and Steel Trade Difficulties. 


A PERUSAL of the annual reports of industrial 
companies that appear at this time of the year shows how 
deep and far-reaching are the effects of the economic 


upheaval which began two years ago. The general tone of 


pessimism has nothing to do with the country’s indus- 
trial possibilities, which under normal conditions would 
have developed in the same way as in other countries, but 
is the result of a paralysing experiment from which 
industry cannot hope to escape except by a return to saner 
methods. This is the tenor of the report of the Comité 
des Forges, which explains the difficulties encountered 
by the iron, steel, and metallurgical industries through the 
economic disorder and reduction in working hours that 
left makers with insufficient skilled hands and no means of 
organising work properly. The cost of production rose 
considerably, hourly wages advancing by 50 per cent. on 
the year at the beginning of 1937 and by more than 90 per 
cent. at the end of the year; while measures taken to 
counteract the effects of monetary devaluations on the 
home market seriously affected the financial situation of 
iron and steel firms. The inflation of production costs 
placed French makers in a state of inferiority to those of 
other countries. There was a diminishing trade and 
lessening output. The Comité des Forges sees no remedy 
for this condition of things except by bringing consump- 
tion back to its normal level, which means a return to work 
and efficiency, and by reducing the cost of production. 


Hydro-electric Supply. 


The electricity supply companies complain of 
the unsatisfactory situation in which they are placed by 
the higher charges and costs imposed on them in conse 
quence of the social and labour reforms, and by the 
refusal the price control committee to sanction an 
adequate advance in the companies’ tariffs to cover partly 
these additional burdens. In the programme of public 
works which were outlined in the recent decrees, it was 
announced that, besides the considerable sum to be 
guaranteed by the State for completing hydro-electric 
power stations and putting new schemes in hand, the 
electricity companies would contribute 3000 million francs 
to the same fund. It now appears that there are certain 
conditions attached to this contribution, which is intended 
specially to undertake works and erect the necessary high- 
tension mains in order to be ready for a wider distribution 
by the time the Genissiat dam and power station are 
completed by the Compagnie Nationale de Rhéne. The 
conditions are that the State shall do what it can to relieve 
the companies of the heavy charges and taxes, and suppress 
the price control which places them in a very unsatis- 
factory financial position, and makes it impossible to do 
what is necessary to improve the supply services. The 
maintenance of an efficient distribution is essential to the 
successful carrying out of the hydro-electric power schemes 
for which so large an amount of money is to be provided 
under the programme of public works, not so much with a 
view to giving more employment as to relieving the 
country as far as possible of its dependence on foreign 
coal. The hydro-electric production is increasing at the 
expense of the steam electrical generating stations, which 
have in many cases slowed down, and in Paris a start was 
made in 1936 with a mains supply of steam to industrial 
‘In the following year the quantity of 
supplied was more than doubled. A serious problem of 
electricity supply is the unprofitable character of rural 
electrification. The scheme for electrifying the vast rural 
areas, which is said to have already cost something like 
7000 million franes, is nearing completion, and the erec- 
tion and maintenance of high-tension mains over sparsely 
populated territories produces a hopelessly inadequate 
return. This enterprise is more of a social than industrial 
character, the idea being to provide amenities that will 
keep the population from leaving rural areas. The experi- 
mental equipment of villages is being made in the hope of 
overcoming the reluctance of country people to use elec- 
tricity on account of the cost. 


Craftsmanship. 


During the past week there have been the annual 
congresses of artisans who occupy so large a place in the 
country’s production. The national artisan meeting at 
Caen, and the congress of the Comité d’Entente et d’Action 
Artisanales at Grenoble, represent two irreconcilable 
phases of the artisan movement, although both aim at an 
industrial decentralisation, a fostering}of rural industries, 
an efficient apprenticeship, and the attainment of a high 
quality of production. The difference between the two 
organisations lies in the restrictions imposed on artisans. 
In legislating for the benefit of individual craftsmen, the 
State seeks to encourage a revival of family trades, and 
the congresses of the National Federation of Artisans have 
always been occupied more particularly with the privileges 
of craftsmen in the way of relief from fiscal charges and 
taxation to which they are entitled. Another question is 
raised which affects the status of the artisan, for until 
recently the master handicraftsman was able to employ a 
maximum of ten hands without losing his prerogatives, 
but he is now brought within the industrial obligations of 
signing a collective contract and recognising a delegate 
to represent the men in their relations with the employer. 
The old spirit of craftsmanship, with a close bond between 
the master and his men, may therefore disappear. The 
master craftsman can only escape from his obligation by 
employing not more than three helpers, which means that 
an artisan business becomes purely a family affair. This 
narrowing down of the privileges of craftsmanship under 
pressure of the labour unions is not likely to facilitate the 
efforts of the Comité d’Entente to expand the oppor- 
tunities of master craftsmen and of their men, who perfect 
themselves in a trade in which they may themselves 
become masters. The Comité d’Entente originated in 
Alsace, which derives its ideas and methods from the 
revival of trade guilds in a modern form that is general in 
other Continental countries. The labour reforms have 
accentuated the cleavage between the two systems by 
suppressing the sense of collaboration and common interest 


of 


users. steam 


British Patent Specifications. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office, 
Sales Branch, 25, Southampton-buildings, Chancery-lane, W.C.2, 
ls. each. 

The date first yiven is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification. 


TELEGRAPHS AND TELEPHOMES 


March 9th, 1937.—ExLectric Casies, Siemens und 
Aktiengesellschaft, of Berlin, Siemensstadt, 


484,624. 
Halske 
Germany. 

This invention concerns improvements in electric cables 
and is applicable particularly, though not exclusively, to trunk 
communication cables, the invention having for its object to 
provide a method.and means for avoiding the detrimental 
effects caused by torsional stresses set up during the cable laying. 

\ lead protective jacket A of the cable has applied to it an 

insulating layer B composed of bands formed from jute or 

similar fibrous material. A sheathing C constituted by round 
or flat wires wound closely together with a large right-hand 
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pitch is applied over the insulating layer B. A member D for 
eliminating torsional stress and consisting of one or more open 
left-hand turns D of a flat or profiled wire is wound over the 
sheathing C, and the whole is enclosed in an outer layer E of 
jute string applied as a helix with the convolutions arranged 
in the same sense as those of the sheathing C. The pitch of 
the convolutions E of the jute strings may be as desired, the 
only important consideration being that the direction of the 
convolutions shall be the same as those of the sheathing C. 
It has been found an advantage to make the pitch of the con- 
volutions E of the jute smaller than the pitch of the sheathing 
C.—May 9th, 1938. 


AERONAUTICS. 


484,405. November 2nd, 1936.—IMPROVEMENTS IN AIRCRAFT, 
The Bristol Aeroplane Company, Ltd., Alfred Hubert Roy 
Fedden, and Frank Morgan Owner, all of Filton House, 
sristol. 

It is already known that the drag on an aircraft wing or other 
aircraft body is caused principally by turbulence in the boundary 
layer, which is the layer of air immediately surrounding the 
surface of the wing, and it has been proposed to draw air from 
the boundary layer into the interior of an aircraft body by means 
of a fan driven by the exhaust gases of the internal combustion 
engine by which the aircraft is propelled. A specific embodi- 
ment of the invention is described by way of example with 
reference to the accompanying diagrammatic drawing, which is 
a sectional elevation through an aeroplane wing. The wing, 
the leading edge A of which is shown as a dotted line, is formed 
with a forwardly protruding enlargement B which carries a 
radial cylinder internal combustion engine driving the airscrew. 
The exhaust gases from the engine cylinders are collected in an 
exhaust ring C situated at the leading edge of a streamlined 
cowl surrounding the engine. The upper surface of the wing is 
formed along a strip lying at about the middle of the chord and 
running lengthwise of the wing with a series of perforations 
which in the accompanying drawing are shown as an orifice E. 
The perforations are preferably fine holes, closely spaced ; for 
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example, the holes may be each one sixty-fourth of an inch in 
diameter with their centres spaced one-quarter of an inch apart. 
An inlet conduit D leads from the perforations to a mixing 
chamber F, from which an outlet conduit leads to an outlet 
orifice in the lower surface of the wing near the trailing edge. 
Leading from C to the chamber F is an exhaust tail pipe from 
which the exhaust gases are discharged through ejector nozzles. 
The nozzles and the chamber F constitute a fluid ejector, which, 
when the aircraft is in flight draws air through the perforations E 
along the conduit D into F and expels it rearwardly together 
with the exhaust gas. In this way the air is continuously drawn 
away from the boundary layer on the upper surface of the wing, 
whereby the turbulence is suppressed and the drag greatly 
reduced. The ejector nozzles and chamber F may be so designed 
as to give an easy path of flow between the perforations E and 
the discharge orifice at the end of the conduit. With this object 
in view the conduit D is designed so as to expand gradually, 
without a sudden change in section, to form the chamber F so 
that a part of the kinetic energy of the air in D is converted into 
pressure energy in F. In passing through F the air is entrained 
by the exhaust gases issuing from the nozzles. At its rearward 
end F converges to the outlet conduit, again without sudden 
change in section, so that the pressure energy of the gases in F 
is reconverted into kinetic energy. By designing the parts in 
this way it is possible, in some cases, to obtain a forward thrust 
and to assist in the propulsion of the aircraft.—May 2nd, 1938. 


FURNACES. 


484,358. May 11th, 1937.—ImpRoVEMENTs IN Rotary MUFFLE 
FurNAcEs, Metallgesellschaft Aktiengesellschaft, 45, 
Bockenheimer Anlage, Frankfurt-on-the-Main, Germany. 

In the rotary muffle furnace according to the invention the 
muffle is pressed by yielding members against supports fixed 
on the inner wall of the shell. Thus the inner muffle, whether it 
be composed of a plurality of segmental parts or consist of one 
or more abutting cylindrical sections, is held in resilient contact 
with the inner wall at any temperature. In the embodiment 
shown the muffle is sub-divided five times in its cross section. 

It may also be divided transversely to the axis of rotation, so 

that two or more tubular sections are formed, each of which is 





shell has five ribs of shaped bricks C and D, which are preferably 


wedge-shaped. The shoes E of the bricks D are pressed against 
the inner muffle by pistons with the aid of springs. The shoes 
of the bricks C form the supports for the muffles, and the springs 
ensure that the muffle is always pressed against these supports 
The muffle of the invention has the further advantage that it 
can be made from a large number of segments or other shaped 
parts and that the joints remain tight against molten substances. 
If the melting zone must be greater than the possible or con- 
venient structural length of one muffle section and if the sealing 
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of the peripheral joints against the fiues presents special difh- 
culties, then, in order to prevent liquid metal from penetrating 
into the flues, a special form of muffle segment is used which 
permits the passage of metal only at those points on the peri- 
pheral joints which are located over the ribs formed by the 
bricks C or D. To this end the parts of the muffle walls are made 
dish-shaped and the liquid metal which is located in one dished 
part of the furnace can only flow to the adjacent dished part 
through the apertures F, registering one with the other, in the 
adjacent flanges of two parts or segments.—May 4th, 1938. 


PUMPING AND BLOWING MACHINERY. 


484,206. October 30th, 1936.—Auromatic DiscHaRGE DEVICE 
FOR CENTRIFUGAL Pumps, Klein, Schanzlin und Becker, 
Aktiengesellschaft, Frankenthal, Pfalz, Germany. 

The energy applied to all centrifugal pumps working against 
the resistance of a closed sliding valve is transformed into heat, 
which may, after a short time, evaporate all the liquid which a 
pump contains, and generally causes ‘the pump to sustain 
damage. This process of evaporation takes only a few minutes 
in high-pressure hot water boiler feed pumps. The present inven- 
tion provides a device for discharging automatically the liquid 
conveyed by continuously operated centrifugal pumps, such as 
boiler feed pumps in particular, when the delivery pipe is closed. 
A by-pass opening is opened or closed by means of a slide valv« 
which is connected by means of a linkage with a non-return valve 
fitted in the delivery pipe, in such a manner that, when the non 
return valve is closed, the power which closes it causes the slide 
valve to open, and that, when the non-return valve is lifted, the 
power which causes it to open also causes the slide valve 
to close. The valve consists of a fconical head fA with a 
neck portion of cylindrical form, journalled in the casing B and 
guided by a shaft C within a hollow guide. The shaft C has a slot 
in which engages the head of a double-armed lever D mounted 
on a pivot pin E which is secured to the union H. The other end 
of the lever D operates a slide valve I which slides with suction 
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friction on the surface of the seat in the union H. The seat 
portion also contains the outlet K, which can be covered com- 
pletely by I. The drawings show the non-return valve in its 
closed position, in which the outlet K is completely open: 
the non-return valve in its raised position, at the moment 
in which the neck of A leaves its cylindrical seating, and com- 
mences to allow the main flow of liquid impelled by the pump to 
pass; the by-pass outlet K is almost completely closed : 
the position of the movable parts in relation to each other 
when the head of the non-return valve has been completely lifted 
by the flow. The by-pass outlet K is then closed and there is a 
condition of equilibrium between the energy of the flowing 
liquid and the force of gravity. Spring power may be substi- 
tuted for or supplement the force of gravity. The cylindrical 
part of the non-return valve A is guided in the seating with a 
small amount of play which allows a small quantity of water to 
ass. It may occur, such as in the case of automatically regu- 
ated boiler feed pumps, that the amount by which the non- 
return valve is lifted is insufficient to cause the sliding by-pass 
valve I to clear completely the outlet K. In such cases the 
quantity of circulating water would be inadequate, with the 
consequence that the pump would run dry. The neck of A 
must therefore, in its half-oper condition, pass at least the 
quantity of water which is required to prevent the pump running 
dry when the opening of the by-pass valve is only very small.— 








among master handicraftsmen and their “ companions.” 





composed of five segments A. The inner lining B of the iron 


May 2nd, 1938. 
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MISCELLANEOUS. 


484,257. June 16th, 1937.—SwasH-PLaTe MecuanisM, Wichert 
Hulsebos, Mauvezand 23, Laren, The Netherlands; and 
Naamlooze Vennootschap Hulsemo, Rijnkade 1, Utrecht, 
The Netherlands. 

The usual method of connection between the sliders and the 
pistons or plungers in swash-plate mechanism comprises ball and 
socket joints, but it is found in practice that the surfaces of such 
joints give trouble owing to rapid wear. According to the present 
invention, these disadvantages are avoided or minimised by 
arranging that rubbing motion takes place only between the 
sliders and the swash-plate itself, the connection between the 
sliders and the pistons or plungers involving rolling motion only. 

Referring to the drawings, the swash-plate A has parallel flat 

surfaces and the force between it and the pistons is transmitted 

by means of sliders B B. The outer surfaces C C of these sliders 
are flat and parallel to the inner surfaces which bear against the 
swash-plate. The piston extension P is provided with two 
opposed pressure members D D having conical surfaces coaxial 
with one another and with the piston. The angle of the conical 
surfaces of D D is such that they make line contact with the 


N°484,257 






KS 


s+ ARAN 


ANNA 
V4 







Li 


SSSSSSESS 











surfaces CC. DD are bored axially to receive spring-loaded 
plungers E E having spherically curved ends seated in recesses 
formed in the outer sides of the sliders B B. The force exerted 
between the piston and the sliders is taken by the rolling surfaces 
of B B and D D, but the pressure between the spherical surfaces 
of E E and B B is limited by the stress of the springs. Because 
the surfaces C C are parallel to the surfaces of the swash-plate A 
there is no transverse load on the plungers DD, due to the 
inclination of the swash-plate ; the only transverse load that 
can occur is that resulting from friction between the sliders and 
the swash-plate and the inertia of the sliders. Owing to the 
fact that the linear velocity of the relative movement between 
the swash-plate and the sliders is greater at the outer edges of 
the sliders than at the inner edges, the sliders tend to be set in 
rotation and this is undesirable because such rotation would 
tend to cause slip between the rolling surfaces of the pressure 
members and the outer surfaces of the sliders. In order to 
prevent this the sliders are formed with projections co-operating 
with guiding ribs F formed on the inner wall of the piston 
extension P.— May 3rd, 1938. 


484,306. November 3rd, 1936.—LapLEs SurTaBLE FoR MOLTEN 
Merat, H. A. Brassert and Co., Ltd., and Herman Alexander 
Brassert, Granite House, Cannon-street, London, E.C.4. 

When conveying metal from a blast-furnace to a hot metal 
mixer or to a pig casting machine, and during such transferences 
it is highly desirable that the heat of the metal should be con- 
served as far as possible, from the point of view of both skull 
and scrap production and also of effectively carrying out 
refining processes. This invention comprises a ladle of the pot 
type provided with a lid to conserve the heat within the vessel. 

The ladle shown is of the usual pot type, the body having a 

capacity of, say, 60 tons and being provided with trunnions A, 

about which it may be tilted and with the usual adjuncts for 

handling. The lid B which is convexed outwards, is hinged to 
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the upper part of the ladle and provided with a lining of a suit- 
able refractory material, and in order to assist,in preventing 
damage to the lining a skew back C, comprising an angle member 
or other convenient section, secured to the lid proper, is arranged 
round the edge of the lining so that in conjunction with the 
convexed shape it is the better held in place. In addition, an 
opening may be provided in the lid, closed by a cover D, which 
may be hinged, and aligned with the usual spout E of the ladle. 
The main lid can be secured in place by cotter bolts spaced 
round the circumference. It has been found that the reactions 
between the purifying and desulphurising materials and the 
molten metal are more complete in a deep bath than in a shallow 
bath, and the ladle is preferably so proportioned that the depth 
of the bath to the mean diameter of the bath is kept above 1}: 1. 
-May 3rd, 1938. 


484,377. July 29th, 1937.—ELecrric Contact Devices, 
Vereinigte Eisenbahn-Signalwerke Gesellschaft mit besch- 
rankter Haftung, of Blockwerk, Berlin-Siemensstadt, 
Germany. 

This invention relates to electric contact devices actuated 
by mechanical pressure and more particularly to such devices 
for actuation by moving vehicles; for example, by a train 
passing over a portion of a railway rail with which the device 


difficult or awkward to employ spacing rings similar to the rings 
D, since they would have to be separately inserted from the 
bore side and put together on the spot. To avoid this difficulty 
the spacing rings E have been made in the form shown and each 
consists of a peripherally closed head portion and adjoining 
claw-like extensions F. 
can be inter-engaged with the lugs F of one pushed between I 
those of the other so that over most of their length they form a 


the mercury column B. 
rail on its upper surface or wall. 
the rail, the chamber A is compressed, 
displaced and escapes through a non-return 
After the vehicle has passed, the rail and the upper wal 
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gas discharged during the compression of the chamber cannot 
be drawn in through the non-return valve, a partial vacuum 
is created in the space D which is transmitted to the space 
above the mercury column B. The mercury column therefore 
rises and the column E falls. Owing to the rise of the column 
B, the contacts F and G are connected, whilst, owing to the 
fall of column E, connection between the contacts G and J 
is broken.— May 4th, 1938. 
484,397. September 4th, 1936.—ELecrricaL ConTROL RELays, 
@ Julius Pintsch Aktiengesellschaft, of Andraesstrasse, 
71/73, Berlin, 0.27, Germany. 
This invention relates to an electrical control relay which 
responds to deviation from a prescribed value of the quantity 
to be controlled, as, for example, voltage. Two equal driving 


systems A and B act upon a Ferraris dise C, the coils C and D 
being traversed by equal current. If the Ferraris disc is exactly 
in the centre position the turning moments neutralise one 
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another. The Ferraris disc is mounted upon the lever arm E 
rotatable about the point F. If through an alteration of the 
current in the coil G the lever arm is slightly displaced about 
its pivot, the Ferraris disc is accordingly displaced away from 
one driving system and towards the other. Hence the one 
turning moment decreases, the other increases, and the disc 
begins to rotate. By this rotation of the Ferraris disc either 
contacts H may be closed, and by this means a switch mechan- 
ism actuated, or the rotation of the Ferraris disc may itself 
directly adjust the regulating members.—May 8th, 1938. 


484,460. November 26th, 1937.—RUBBER-METAL MOUNTING 

MemBeERS, Metalastik, Ltd., Evington Valley-road, Leicester. 
In these resilient rubber-metal mounting members the discs 
A and B are-arranged alternately in the mounting member. An 
intermediate rubber mass C between A and B is firmly connected 
to the dises by vulcanisation or adhesion. The larger discs A 
are kept at an appropriate distance apart by means of separate 
outer spacing rings D, which, on installation, are firmly clamped 
between the dises. For the spacing of the discs B it would be 
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By these extensions two spacing rings 





is associated. The vehicle-actuated member A comprises a 
hollow flat chamber connected by a conduit to the space above 





closed cylinder. 


In order to enable the spacing rings E to be 


The chamber A supports a railway 
When a vehicle travels along 
A quantity of air is 
valve C, 


of the chamber A return to their normal positions and the 
volume of the space D is increased.- As, however, the air or 


Ltd., to the order of the Peninsular and Orienta 
tion Company, Ltd.; dimensions, length 447ft. 6in., breadth 
57ft., depth 37ft. 3in., gross tonnage 5500. 
piston, built by Barclay Curle and Co., Ltd.; launch, June 15th. 


to the order of Ellerman Lines, Ltd.; 
338ft. 9in., breadth 49ft. 10in., depth 22ft., gross tonnage 
3180, 
cylinders 23in., 38in., 65in..diameter by 48in. stroke ; trial 
trip, June 17th. 





bores with openings or recesses G, through which the claws F of 

the spacing rings can be pushed axially in such a manner that 

twisting of the discs relative to each other is impossible. In a 

radial direction the openings G are larger than required by the 

1 | thickness of the claws in order to provide a clearance space for 

introdueing the rings and to enable the rubber to pass through 

at the inner rim surfaces of the discs B for the purpose of sound 
damping, as is also the case with regard to the discs A. In 
mounting member; in a machine the number of mounting 
members required are first of all inserted in the bores for 
receiving them on the frame of the machine, and are so secured 

that the discs A are immovably locked with the spacing rings D. 

Then the member to be supported is introduced into the corre 

spondingly shaped sleeves of the mounting member and secured. 

—May ith, 1938. 

484,782. October 20th, .1937.—Execrric Fuses, The British 
Thomson-Houston Company, Ltd., Crown House, Aldwych, 
London, W.C.2. 

The employment of copper instead of silver for fusible electric 
conductors has hitherto only been recommended for safety 
fuses intended for carrying low current in the neighbourhood 
of 6-10 amperes, since with higher amperage the copper con- 
ductor is liable to become changed, owing to overheating and 
the accompanied formation of oxide. Premature burning of 
the fusible conductor therefore takes place. According to this 
invention, there is provided a fusible duties conductor formed 
of copper and having a coating thereon consisting of cadmium 
or a cadmium alloy, the coating extending wholly or partly 
over the length of the conductor. The copper conductor can 
be provided throughout the whole of its length with a coating 
of cadmium or of a cadmium alloy by any suitable available 
method for applying these metals together. Alternatively 
the copper conductor can have the cadmium or cadmium alloy 
coating applied solely to the part where fusion occurs, the 
remainder of the conductor being coated with silver. The 
cadmium or cadmium alloy coating, whilst capable of protect 
ing the copper from oxidation, can form an alloy with the con 
ductor at or near the fusion temperature of the conductor. 
such that the conductivity of the latter becomes lowered. 
May 10th, 1938. 








Forthcoming Engagements. 


Secretaries of Institutions, Societies, dc., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, ire order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 
eee 
of the week preceding the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated 


Institution of Electrical Engineers. 
Monday, July 4th, to Friday, July 8th. 
South Midland Centre. 

Institution of Mining Engineers. 
Wednesday, July 13th, to Friday, July 15th 
at Manchester. 


—-Summer meeting at 


Summer meeting 


Royal Institution. 
General meeting. 
World Power Conference. 
Thursday, Auy. 25th, to Friday, Sept. 2nd.—Vienna Sectional 
meeting. 


Monday, July 4th. 5 p.m 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Mr. Georce McKerrow has been elected to the board of 
Macrome, Ltd., Hay Mills, Birmingham. 


Mr. M. Du-Piat-Tay or, M. Inst. C.E., consulting engineer. 
is removing from his — address, 36, Victoria Street, 
S.W.1, to 2, Central Buildings, Westminster, S.W.1. His 
telephone number will be Whitehall 2573. 


Mr. Roserr J. Srppaus, Assoc. M. Inst.C.E., A.M. 1. 
Struct. E., has opened new offices at 17, Victoria Street, S.W.1. 
Mr. Siddall has been for the past 24 years consulting engineer 
for the construction of the new Earls Court Exhibition building. 


Mr. R.S. Porrs, A.M.I.N.A., A.M. I. Mech. E., M.I. Mar. E.., 
until recently with the United Africa Company, Ltd., as assistant 
superintendent engineer, informs us that he has now established 
himself as a consulting engineer and naval architect at Chronicle 
House, 72—78, Fleet Street, London, E.C.4. 

Tue Iron anp Steet Institvre and Tre INstITUTE 0} 
METALS inform us that their offices have been moved to 
4, Grosvenor Gardens, London, 8.W.1, as from to-day. The 
Institutes occupy separate offices in this house, but share Com- 
mittee and Reading Rooms. Correspondence should be addressed 
to the Secretary of the Institute concerned. Telephone numbers 
and telegraphic addresses are :—The Iron and Steel Institute : 
Telephone number, Sloane 0061; telegraphic address, ** [rosa- 
mente, Sowest, London.’ The Institute of Metals: Telephone 
number, Sloane 6233; telegraphic address, “Sloane 6233, 
London.” The Joint Library will be operated in the equal 
interests of the two Institutes by the Librarian of the Iron and 
Steel Institute, who will have the guidance of a Joint 
Advisory Committee. The information service conducted by 
the Iron and Steel Institute with the support of the Iron and 
Steel Industrial Research Council and that conducted by the 
Institute of Metals, will be extended. 








LAUNCHES AND TRIAL TRIPS. 


Surat, motorship; built by Alexander a and Sons, 


Steam Naviga- 


Engines, opposed 


IonraN, steamship; built by William Gray and Co., Ltd., 
dimensions, length 
4330 tons. Engines, 


deadweight triple-expansion, 


PaLeRMG, steamship ; built by William Gray and Co., Ltd., 
o the order of Ellerman’s Wilson Line, Ltd.; dimensions, 


length 333ft., breadth 48ft., depth 32ft. 8in., deadweight 4320 


ons. Engines, triple-expansion, 28in., 38in. and 65in. diameter 


by 48in. stroke, pressure 225lb. per square inch.; trial trip, 
June 21st. 


SINHABAHU, tug: built by Ferguson Bros. (Port-Glasgow), 
itd., to the order of the Crown Agents for the Colonies, for 


Ceylon; dimensions, length 125ft., breadth 33ft., depth 16ft. 
Engines, triple-expansion, pressure 2001lb. per square inch ; 
used for the purpose intended the dises B are provided at their | trial trip, June 22nd. 
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A Seven-Day Journal. 


The Motor Industry of Great Britain. 


FROM a review of the motor industry in the United 
Kingdom during the year 1937, which has just been 
published by the Society of Motor Manufacturers and 
Traders, Ltd., of Hobart House, Wilton Street, 
London, S.W.1, at the price of 5s., we learn that the 
year 1937 was a new peak year. The recorded pro- 
duction showed an increase of 10 per cent. over 1936, 
while the increase over the base year 1924 was 246 per 
cent., equal to an increase in production of over 
361,000 vehicles. Of the total production of private 
cars and commercial vehicles, practically one-fifth was 
exported, the British Empire taking nearly 85 per 
cent. The motor industry, the report states, to-day 
gives in one form or another employment to over 
1,300,000 people, of whom 560,000 are employed in 
goods vehicle transport and 290,000 in the operation 
of public service vehicles, including taxicabs and hire 
cars. The oil and tyre industries, coupled with general 
distribution and garage operation employ over 150,000 
persons. The sales of new motor vehicles in the 
domestic market showed an increase of 32,000 units, 
of which private cars accounted for 25,000. Of the 
total new private cars sold, 58 per cent. were 10 H.P. 
and under. The horse-power tax, the review con- 
cludes, has caused the creation of a demand for a 
smaller-sized vehicle than is in general demand _ in 
many of the major oversea markets, thus making the 
domestic supply out of step with the export demand. 
This difference between home and oversea needs has 
placed upon the shoulders of the United Kingdom 
producers a very serious handicap when competing 
in the world markets, and it is unfortunate that this 
vital point has not yet received the sympathy and 
help it deserves from those who have the power to 
rectify it. This type of difficulty also arises when 
home legislation restricts vehicles to an overall dimen 
sion less than the specification desired by oversea 
customers. The year 1938 will no doubt see inten- 
sified competition, and the hope is expressed that the 
Government will support the moter industry by 
removing some of the known handicaps. 


The Employment Returns. 

AN announcement by the Ministry of Labour 
published on Monday, July 4th, states that it is 
provisionally estimated that at June 13th, 1938, 
the number of insured persons, aged sixteen to sixty- 
four, in employment in Great Britain (exclusive of 
persons within the Agricultural Scheme) was approxi- 
mately 11,333,000. This was 42,000 fewer than the 
total for May 16th, and, on a comparable basis, 
about 326,000 fewer than the total for June 21st, 
1937. There was a decline in employment, between 
May and June, in the cotton, wool, and_ textile 
bleaching, printing, &c., industries, the clothing and 
boot and shoe trades, iron and steel, motor vehicle 
and metal goods manufacture, certain branches of the 
engineering industry, and the coal mining and building 
industries. On the other hand, employment improved 
in agriculture, the fishing industry, and the distribu- 
tive trades, road transport and shipping services. 
At June 13th, 1938, the numbers of unemployed 


persons on the registers, including persons within 
the Agricultural Scheme, were 1,268,566 wholly 
unemployed, 468,756 temporarily stopped, and 


65,590 normally in casual employment, making a 
total of 1,802,912. This was 24,107 more than the 
number on the registers at May 16th, 1938. The 
increase is accounted for by temporary stoppages, 
due partly to local holidays on the day of the count, 
and partly to extensions of the Whitsun holiday. 
On a comparable basis there was an increase of about 
500,000 as compared with June 2Ist, 1937. The 
total last month included 1,326,859 men, 44,074 
boys, 383,105 women, and 48,874 girls. 


Retirement of Prof. J. T. MacG. Morris. 

Wirn the end of the academic year in June, Pro- 
fessor J. T. MacGregor Morris, M.I.E.E., retired from 
the position of Head of the Department of Electrical 
Engineering at Queen Mary College, University of 
London, which he has occupied for forty years. 
When, as assistant to Professor Ambrose Fleming at 
University College, London, he was asked to take 
over the Department of Electrical Engineering, it 
was then only a technical school in the Mile End Road. 
During his term of office he has seen the school 
develop stage by stage until it has now become a 
vital part of the equipment of the University of 
London. The quality of research work carried out at 
Queen Mary College is high, and in electrical engi- 
neering it has been accorded a specially distinguished 
place. During the war Professor MacGregor Morris 
invented a new directional hydrophone, which was 
widely used in the detection and location of enemy 
submarines. He also played an important part in 
the development of the cathode ray oscillograph, his 
researches, which were begun in 1901, being chiefly 
directed towards making the oscillograph an instru- 
ment of precision in electrical engineering. It is now 
used with success in investigating the performance of 


in scientific electrical problems, such as the measure- 
ment of lightning flashes, the study of high-voltage 
corona, and surges in transmission lines. Professor 
MacGregor Morris is the joint author of the standard 
book on the subject of cathode ray oscillographs, and 
his work also includes the investigation of various 
problems connected with electric lamps and illumina- 
tion. He has contributed many papers on these 
subjects, and was a delegate at the International Con- 
ferences on Illumination held in America in 1928, 
in Great Britain in 1931, and in Germany in 1935. 


Goole Docks Improvements. 

On Saturday, July 2nd, Sir Josiah Stamp opened 
the new entrance lock to the Goole Docks which 
has been constructed by the London, Midland and 
Scottish Railway Company. The first ship to pass 
through the lock, which has been named the Ocean 
Lock, was one of the steamers of the Goole Shipping 
(L.M.S.) Company’s fleet, which left on her weekly 
voyage to the Continent. The new lock has a length 
of 375ft. between the gates, which are 80ft. wide, 
and a depth of 25ft. is provided at high water. The 
lock covers an area of % acre, and holds 3} million 
gallons of water. It has been designed to accom- 
modate ships up to 4000 tons, and will greatly 
facilitate access to the docks and prevent congestion 
at sailing times, which has been a difficulty in the 
past. A special feature is the electrical signalling 
apparatus for manceuvring ships in and out of the 
lock. The steel gates are of the floating pattern 
operated by hydraulic rams requiring about 1} 
minutes for opening or closing. The lock, we are 
informed, is the first of its type in this country to be 
equipped with a lighting installation of sodium electric 
discharge lamps. 


Richard Thomas and Ebbw Vale. 


THE long-expected announcement regarding the 
financing of Richard Thomas and Co., Ltd., was 
made on July 5th. The new scheme provides for the 
subscription by the banks and certain financial 
houses of £6,000,000. of which £5,500,000 will be 
in 43 per cent. prior lien stock and £500,000 in 
ordinary shares at par to enable the company to 
complete and start the Ebbw Vale plant. Control 
of the company will be in the hands of a special 
committee. of four, of which the Governor of the 
Bank of England will be Chairman, the remaining 
three being Sir William Firth, chairman of Richard 
Thomas and Co., Ltd.: Lord Greenwood, chairman 
of Dorman, Long and Co., Ltd., and President of 
the British Iron and Steel Federation; and Mr. 
E. H. Lever, joint secretary of the Prudential Assur- 
ance Company, Ltd. This committee will remain 
in control for seven years, or until the new prior lien 
stock has been redeemed, whichever is the longer 
The existing rights of debenture and share- 
holders will be modified. Mr. John E. James, 
chairman of the Lancashire Steel Corporation, Ltd., 
will act as deputy chairman of Richard Thomas 
and Co., Ltd. Mr. S. R. Beale, chairman of Guest, 
Keen and Nettlefolds, Ltd., and Colonel Sir W. 
Chas. Wright, chairman of Baldwins, Ltd., will take 
the place of three directors of the company who have 
resigned, and a financial director will also be 
appointed. In a circular to the shareholders, Sir 
William Firth pointed out that the excess cost over 
the estimate was caused partly by miscalculation ; 
by a further expansion of original plans; increased 
of labour, and unforeseen difficulties created 
by the contour of the site. At the end of April the 
cash reserves of the company were exhausted and a 
temporary arrangement was made under which 
immediate financial assistance was granted on con- 
dition that an inquiry was made into the financial 
and technical position. This was undertaken by 
Mr. John E. James. After a discussion with the 
British Iron and Steel Federation, the place of the 
Ebbw Vale plant in the sheet and tin-plate trade was 
determined on broad lines. 
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Industrial Smoke. 


IN the annual report of the Chief Inspector of 
Alkali and Other Works, which has just been pub- 
lished by the Ministry of Health and is obtainable 
from the Stationery Office, reference is made to the 
co-operation with Regional Committees and Local 
Authorities, in attempting to secure a reduction of 
atmospheric pollution by smoke. It is regretted that 
no definite move has been made towards the estab- 
lishment of new Regional Committees, though it is 
likely that one will be set up to represent Greater 
London, and it is possible that one will also be formed 
in the Bristol district. Although a certain reluctance 
to delegate any of their powers can be readily under- 
stood, Local Authorities which are considering join- 
ing Regional Committees should give due weight to 
the advantages of organisation and co-operation 
which are enjoyed by such Committees, particularly 
if they are supported by a trained staff of smoke 
inspectors. Where a Committee is formed with 


the part of constituent authorities, there is un- 
doubtedly a great access of strength. The Potteries 
constitute a fairly big region where this problem is 
essentially a common one, and smoke emission is 
conspicuously high. It is therefore a particularly 
appropriate district for the formation of an active 
Regional Committee, and it is a matter of great dis- 
appointment that one of the Authorities has not yet 
seen its way to take this view. Most of the complaints 
which have been brought to the notice of the Depart- 
ment have related to grit emission from boiler 
installations, coal and coke grading plants, and from 
the handling of pulverised fuel. It appears that boiler 
designers have concentrated their efforts on securing 
efficient combustion and high steaming capacity, and 
have somewhat neglected adequate grit arrestment. 


Engineering Firms and Rearmament. 


In his chairman’s address at the annual meeting 
of Fairbairn, Lawson, Combe, Barbour, Ltd.. held 
at Leeds on Wednesday, June 29th, Mr. J. K. 
Anderson made reference to the large productive 
capacity which, he said, was still left untapped by the 
rearmament programme. Although his firm had been 
one of the first to offer help to Government depart- 
ments, very little advantage, he said, had been taken 
of that offer. The works had been inspected several 
times, like those of other firms, and details of plant 
and manufacturing capacity had been prepared. 
Particulars had been sent to many Government 
departments, but, on the whole, little or no use had 
been made of them. The shadow factories, Mr. 
Anderson said, did no doubt fill a want, and they 
would expedite delivery ; but he maintained that a 
spirit of broadmindedness, coupled with some 
technical knowledge, would have permitted many 
more firms in the engineering industry to assist in 
the rearmament programme. In his opinion, if 
only a fraction of the money which had been advanced 
to the armament and aircraft firms had been used 
for the installation of a few additional tools in 
factories throughout the Kingdom, a very consider- 
able addition to the armament output could have 
been made without displacing any labour. Such a 
plan would have had the advantage that the work 
would have been spread throughout the country. 


Lancashire’s Transport Problem. 

A LUNCHEON was given in Manchester on Tuesday, 
July 5th, to the delegates of a conference on transport 
problems in Lancashire, which had been organised 
jointly by the Manchester Chamber of Commerce 
and Lancashire Industrial Development Council. 
The principal speaker at the luncheon was Lord 
Stamp, who said that from the point of view of 
political science Lancashire was engaged in the task 
of fitting its old virtues of individualism within the 
framework of modern ideas and virtues of co-ordinated 
and central guidance. An example of this work was 
the conference on the transport problem. He 
considered that the delegates might well examine 
the work in that direction which had been done, or 
was being attempted, in the matter of transport 
in Northern Ireland, in Eire, in London, and in 
Canada. In addition to careful preliminary planning, 
it should be recognised that it was essential to provide 
an incentive of economic return. Such an omission 
would be dangerous, but the necessity of co-ordina- 
tion, even at some sacrifice, must also be recognised. 
He advocated that before any major projects were 
put into operation there should be a full public dis- 
cussion, and pointed out that there were few capital 
extensions in transport service for the relief of tratiic 
congestion which would pay for themselves. Lord 
Stamp concluded with the statement that it was 
becoming evident that very few modern transport 
extensions were capable of doing the whole work 
alone, road, rail, and air all having to be considered. 


Train Stoppage Caused by Lightning. 
DurwvG a heavy thunderstorm over the South-East 
of England just after midday on Tuesday, July 5th, 
a grid line between Canterbury and Maidstone was 
struck by lightning. As a result, electricity supplies 
were cut off from the south-east of Kent and East 
Sussex for more than half an hour. All the towns 
on the coast between Brighton and Portsmouth, 
including Folkestone, Ramsgate, Margate, Hastings, 
Brighton, Worthing, and Eastbourne, were affected, 
although the supplies of Portsmouth itself were 
maintained. A number of electrified sections of the 
Southern Railway in the affected area were deprived 
of current, and the trains were brought to a standstill, 
many of them between stations. The sections con- 
cerned included those between Redhill and Brighton, 
Keymer Junction and Eastbourne, Brighton and 
Lewes, Brighton and West Worthing, and the Seaford 
Branch line. One of the towns most affected was 
Brighton, where the entire electricity supply was 
cut off during the midday rush hour, and, in addition 
to the stoppage of lifts and factory machinery, the 








internal combustion engines, in ship navigation, and 





executive powers by the delegation of functions on 


trams were unable to move. 
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Gear Performance. 


By H. E. MERRITT, D.Sc. 
No. II. 
(Continued from page 4, July Ist ) 


THE STRENGTH OF GEAR TEETH. 
HE most obvious stress to which a gear tooth is 
subjected is that due to bending as a cantilever. 
The calculation of this stress would be quite simple 
if we knew precisely : 
(a) The actual magnitude of the applied load. 
(b) The point of application of the load produc- 
ing the worst stress conditions. 
(c) The relationship between the change of 
section in the neighbourhood of the fillet and the 
degree of concentration of stress. 


Unfortunately, none of these things are known as 
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FIG. 11—CONTACT RATIO 


accurately as might be wished. We therefore proceed 
by assuming ideal conditions in order to obtain 
comparative values relating the variables of pitch, 
tooth form, and numbers of teeth, and compensate 
for the unknowns by empirical adjustment of working 
stresses. 

The cause of the uncertainties lies in the method, 
and accuracy, of manufacture of the gears. Inaccuracy 
of pitch and profile, by impairing the constancy of 
angular velocity ratio, introduces inertia forces 
which increase with the speed of the gears ; profile 
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of the path of contact c,c, is the sum of the respective 
paths of face contact cygP=1, and c,P=1,, and Cy ¢; is 
the base pitch py. Then the contact ratio will be 


r= (Lpt+le)/po=le/po II (la) 

In the case of spur gears, the numbers of pairs of 
teeth theoretically in contact at any instant will 
vary between the integral values above and below 
r,; thus if r,=1-7, the ‘number of pairs of teeth 
in contact will alternate between 1 and 2. Since the 
contact ratio also enters into the strength and wear 
resistance of other kinds of gear, it is convenient at 
this stage to give the method by which it may be 
calculated. 

If d and D are the respective pitch diameters, ™ 
the module, a and A the addenda, and ¥ the pressure 
angle, then 


(ad. " wae 
+1) ~Ssing]. IT (2a) 
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2 sin + fees 


II (16) 


The expressions for J, and 1, are equally applicable 
to spur and helical gears having standard, special, 
and corrected proportions. 

The expressions for /, and /,, may also be written 
in the form 


l=Q, x addendum 


and to meet the needs of routine calculations, where 


numerous, values of 
if //D.._,\3 aT 4 , 
anil / G sin) +4(5 +1] - qain | . (3) 


may conveniently be plotted against values of D/A, 
and are given in this form, for a range of pressure 
angles, in Fig. 12. The limiting value of Q, for a 
rack and for an internal gear is cosec y. 

Strength Factor : Spur Gears.—Assuming constant 
tangential tooth load, theoretically correct tooth 
profiles and uniform distribution of load across the 
face width, a comparative figure for the resistance 
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FIG. 12—CHART FOR DETERMINING VALUES OF Qc 


errors or arbitrary modification to improve the 
quietness of running cause a change in the point 
of application of maximum load, whilst the degree 
of stress concentration depends upon the method of 
tooth generation and the precise form of the tip 
of the generating cutter employed. 

Contact Ratio—An element in all tooth strength 
calculations is the ‘‘ contact ratio.” This is defined 
as the ratio of the length of the path of contact 
to the base pitch. Thus, in Fig. 11, the length /, 





of a given combination to bending may be derived as 
follows :— 

Consider the teeth A, and A, of the (driving) 
pinion shown in Fig. 13, engaging with the teeth 
B, and B, of the wheel, and having a contact ratio 
between 1 and 2. In position (a), the tooth A, is 
shown making contact at the tip c,. This point of 
application would produce the maximum stress at 
the root of the tooth if the whole load were carried 
by this tooth. If pitch and profile“were exact, 





however, the teeth A, and B, would at this instant 
make contact at c, distant one base pitch from cy, 
and would thus carry part of the load ; the maximum 
stresses will thus be induced when the entire load is 
carried by one pair of teeth, and when the point of 
contact is as high up the tooth profile as possible. 

This occurs at the instant shown in Fig. 13b when 
the pair of teeth A,B, are just coming into engage- 
ment. On this basis, the point of contact for maximum 
stress in the tooth A, is at c,, distant one base 
pitch from the commencement of the path of contact 
atc, Similarly, Fig. 13a represents the instant of 
maximum stress in wheel tooth B,. 

The comparative strength of a given pinion tooth 
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FiG. 13—POINT OF CONTACT FOR 
BENDING STRESS 


will thus vary with the diameter of the wheel with 
which it engages, since this affects the position of the 
extremity of the path of contact, and hence the 
position of the point of application of load for 
maximum stress. 

Consider the tooth A, of Fig. 136, as shown in 
more detail in Fig. 14. The tangential tooth load F 
produces a normal tooth reaction F,—F sec |) applied 
at the point c, distant p, from the extremity of the 
path of contact c,. This force F, intersects the radial 
centre line O A of the tooth at B at an angle 6 to 
the perpendicular E E to O A, and may be resolved 
into components F, cos 6 producing bending at the 
root, and F,, sin 6 producing direct thrust. 

Considering the strength of the tooth as a cantilever, 
the maximum bending stress at the root will occur 
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FIG. 14—DERIVATION OF STRENGTH FACTOR 


at the points G and H, where a parabola with vertex 
B touches the tooth profile. These may be found 
graphically by laying a graduated scale along GK 
until, by trial, the points G, at which it is tangential 
to the fillet profile, and K, the intersection with O A, 
are equidistant from J, the intersection with E E. 
For unit pitch and face width the bending stress 
S,, at G and H will be, if B L=z and GH=y, 
6F a 


sec Y cos 0 
rs 

There will also be a direct compressive stress equa! 
to 


8,= 


F sec y sin 4 
we : 


Si= 
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The total compressive stress at G will therefore be 
Si—8iy+ Siyr= = Oe (6 a cos 0+y sin 8) 


or 





: . y? cos ) 
S = 
. F/ (sean ote ant 
=K/Y 
- y? cos 


IT (4) 


whee ~ 62x cos 6+-y sin 0 

This quantity is called the “ strength factor” and 
represents the tangential force which, applied to unit 
face width of unit pitch, will produce unit stress. 
The strength of the teeth of a similar gear combina- 
tion, but of a different pitch will be proportional to 
the module (or inversely proportional to the diametral 
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FiG. 15—-CONSTRUCTION FOR DETERMINING 


STRENGTH FACTOR 


pitch) and will also be proportional to the face width f, 
so that the tangential load to produce a given stress 
8, will be 


F=S,f Y m=S,f Y/P IT (5) 
The load per inch of face width will be 
Fy=F /f=S,Y m=8,Y/P II (6) 
and the torque referred to the pinion will be 
Mp=1 Sy Yftm?=}38,Yft/P?. . II (7) 


If 1, is calculated, it is necessary only to draw the 
tooth outline and to include its radial centre line 
and base circle, as shown in Fig. 15. The addendum 
circle of the mating gear need not be drawn. The 
point of application c, of the load F, is found by 
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FIG. 16—STRESS CONCENTRATION FACTOR 
drawing the tangent 1,c, to the base circle at the 
angle 6, where 


6 (radians) 


ae m—l, sec p— G 


t 
and k is the correction coefficient.* 

Alternatively, the point c, may be found by drawing 
the path of contact Pc, through the pitch point P, 
setting out along it a distance c,cs;=l)+1,—po, and 
describing an are through c,; about the centre O of 
the gear to intersect the profile at c,. Thereafter 
the procedure is as given in Fig. 14. 

The determination of Y for any given combination 
of numbers of teeth calls for an accurately drawn 
outline, of the tooth concerned. This is most con- 
veniently obtained by actually generating the tooth 
outline, and particularly the fillet, by means of an 
instrument such as was described in THE ENGINEER.t 
Failing this, generation by “ rolling” a tracing over 
the outline of the actual cutter must be resorted to, 
in order to obtain the correct shape of the fillet. 

In every-day design work, however, values of the 





* See Toe ENGINEER, October 16th, 1936. 
+ See Toe Enaineer, September 25th, 1936. 





concentration factor is not 
usually included in for- 
mule for working stresses, 
average values correspond- 


basic racks being allowed 
for in the working stresses. 


the accuracy of cutting, 


strength factors will be obtained by reference to 
charts ; these will accompany subsequent articles. 
Stress Concentration at the Fillet.—The value of the 
strength factor found in the manner described in the 
foregoing does not include any allowance for stress 
concentration at the fillet. If the fillet curve is smooth 
and of uniform radius, the stress concentration factor 
(by which the stress calculated as for a simple 
beam is multiplied to give the actual stress), varies 
with the ratio of the fillet radius r to the depth of the 
beam y in the way shown in Fig. 16. The plotted 
points are from values given by Timoshenko and Baud. 
In the case of spur gears fully generated from the 
B.S.I. basic rack (which has a cutter tip radius of 
about 0-4 time the module), the ratio r/y ranges 
between about 0-175 and 0-33, being less as the 
number of teeth increases, and more for negative, 
and less for positive, correction. Normally therefore 
the stress concentration factor is about 1-7. If the 
radius at the cutter tip is made equal to the earlier 
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F1G. 17—-VARIATION OF LOADING ALONG 
HELICAL TEETH 


standard of 0-157 times the module, the stress con- 
centration is increased to about 2-0. 

When gears are produced by shaping or planing, 
however, generation of the fillet is effected by a 
finite and comparatively small number of strokes, so 
that instead of being smooth, the fillet will consist 
of a series of ridges. The greater ‘the radius of the 
cutter tip, the less important this is ; but if the tip is 
left with a sharp corner, the result is a series of sharp 


grooves, giving a notch effect, and the stress con- 
centration factor is increased to a value which is 
theoretically infinite, and 
which in practice has been 
sufficient to account for 
many failures. 


The value of the stress 





the contact ratio to more than 2, the load will 
never, theoretically, be shared between less than two 
pairs of teeth. The treatment to be followed in such 
a case will depend upon the probable accuracy of 
manufacture. If the errors of tooth spacing exceed 
the deflection of the teeth under load, the entire load 
will momentarily be carried by one pair of teeth 
For cut as distinct from ground gears, this condition 
will almost certainly apply, and a reasonable assump- 
tion is to calculate the strength factor for a point of 
application of load one-half of one base pitch beyond 
the mid-point of the line of contact, taking the whole 
load as carried by one pair of teeth at that point. 
For gears cut with the standard full depth and a 
pressure angle of 14} deg., it is usual to take the 
strength factor as 0-75 of that of the corresponding 
20 deg. combination. 

In cases where great accuracy can be guaranteed, 
a reasonable first approximation is to take one-half 
the load as being carried at a point one-half of one 
base pitch beyond the mid-point of the line of contact. 

Helical Gears.—The line of contact between helical 
gears extends diagonally across the teeth. It will be 
apparent that, in addition to the considerations 
already noted, the stresses induced at the roots of 
the teeth are influenced by (a) the variation of 
intensity of the rate of loading along the line of 
contact, (6) the variation in the height of the point 
of application of load on different longitudinal 
sections, and (c) the support given to the most 
heavily stressed section by adjacent sections. 

Item (a) can be dealt with only by somewhat 
drastic assumptions. Presupposing precisely accurate 
tooth form and tooth bearing, an approximation 
to the distribution of the rate of load may be made 
by considering the relative stiffness of different con- 
jugate tooth sections. Fig. 17a shows the sections 
of a pair of mating teeth at one end of a line of contact, 
and Fig. 176 the same teeth at the mid-point of the 
line of contact. Ignoring the stiffening effect of 
adjacent sections, it is clear that since the total] 
torsional deflection of one gear relative to the other 
due to bending of the teeth is the same for all sections, 
the rate of loading on any section will be propor- 
tional to the combined stiffness of the teeth. Again, 
on the roughest of approximations which ignores 
surface compression, deflection due to shear and 
variation of tooth thickness from base to tip, the 
combined stiffness will be proportional to 1/(h,°+-h,'). 
Plotting this along the line of contact gives a curve 
of the form shown in Fig. 17c, and this represents 
the variation in the rate of loading. It has a maximum 
value at the mid-point of the line of contact, and 
it can be shown that the maximum intensity is 
approximately 1-5 times the mean. 

Before proceeding to apply this to the calculation 
of the strength factor, an alternative point of view 
should be mentioned. The assumption of accurate 
tooth profiles is quite academic, and even if this 
result could be achieved initially it would be quickly 
destroyed by the effect of wear. The combined rate 
of wear, like combined tooth deflection, should be 
constant, and comparing different sections the rate 
of load to produce that wear will be less as the sliding 
velocity is greater. Thus, on this basis also, although 
it cannot be quantitative, the rate of loading 
diminishes as the tip of the teeth is approached, 
and is greatest inJthe neighbourhood of the pitch 





ing to the use of B.S.I. 


Maldistribution of Load- 
ing.—The uniformity of 
loading across the face of 





the teeth will depend upon 


distortion due to heat treat- 
ment, uncorrected by 
grinding or lapping, and the 
rigidity of the _ shafts, 
bearings, and casing. It is 
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therefore necessary to make an allowance for any 
probable reduction in load-carrying capacity should 
the extent of maldistribution of loading, due to any 
of the above causes, be likely to exceed that which 


will be encountered in average practice. 


The kind of maldistribution referred to should not 
be confused with any assumed non-uniform rate of 


loading along a diagonal line of contact (as in helical 


gears) or along a tooth of varying section (as in 
bevel gears), both of which will be dealt with 


later. 


Strength Factors for Special Designs where 1,> 2.— 


Tooth forms based on the standard 20 deg. basic 


rack usually have a contact ratio less than 2. This 


means that over a certain period the entire load is 
carried by one pair of teeth, and the method already 
given will therefore apply. 


If for any particular purpose a special design of 


tooth is evolved which, either by the use of increased 
depth or smaller pressure angle, or both, increases 








Fic. 18—-LENGTH OF LINES OF CONTACT—HELICAL GEARS 


point. In normal designs, this is somewhere near 
the mid-point of the line of contact, and the assumed 
ratio of maximum to mean rate of loading of 1-5: 1 
can on this basis also be taken as reasonable. 
Strength Factors for Helical Gears.—Fig. 18 shows 
a view of the zone of contact of a pair of helical 
gears. Between transverse sections X X and Y Y 
one axial pitch apart, there exist at the instant 
shown two lines of contact P,B, and A,P,. The total 
projected axial length of these lines of contact in 
all positions is equal to B;B, per axial pitch, and this 
is clearly equal to rgpga. The developed length of 
tooth covered by one such line of contact, or per 
axial pitch, can then be shown to be, with a small 
approximation due to its curvature, rp_ cos o sec*ap, 
where o and op are the spiral angle and base spiral 
angle respectively. If now a tangential load F; 
per inch of face width is applied, the load per axial 
pitch will be equal to Fig, and the normal tooth 
reaction in the pitch plane will be Fip,secc. The 
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mean rate of loading along the teeth will thus be 
equal to 
Fy pa sec o 
Tr. Pa' COS 6 SeC* Go 
F; cos? oo 
~ %. cos? o 

and on the assumption previously stated the maxi- 
mum rate of loading at the mid-point will be 

ae | ee § 1.5 F, cos? o 

Tr, cos* c 

The maximum bending moment does not neces- 
sarily occur at this point ; with the assumed distribu- 
tion of load it occurs a little higher up the tooth, as 
shown by the dotted line in Fig. 17, but since only 
a comparison between different tooth forms is sought, 
a common difference of this kind may be neglected. 

Now the mid-point of the path of contact in the 
transverse section is also the mid-point of the path 
of contact on the normal section; on this section 
the tooth profiles are those of the virtual spur gears 
having pitch diameters of dsec?co and Dsec?o 
respectively, and a pitch equal to the normal pitch 
of the helical gears, or cos o times that on the trans- 
verse section. 

The procedure for finding the strength factor is 
then as represented in Fig. 19. For the desired 
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FiG. 19—DETERMINATION OF STRENGTH FACTOR 


combination of ¢ and T teeth, of unit diametral pitch 
or module on the transverse section and having pitch 
diameters d and D=T respectively, the virtual spur 
gears having t,=tsec?c and T,=T sec*o teeth and 
pitch diameters d,=dsec*c« and D;=D sec? respec- 
tively are drawn, being generated from the basic rack 
on the normal section with a pitch of m=cosa. 
The normal section will probably correspond to that 
of the basic rack; but if the basic rack is taken on 
the transverse section, the normal pressure angle ¥, 
will be given by 
tan Y,=tan Y; cos o 

where vis the transverse pressure angle. The inscribed 
parabola is then drawn in the manner described 
for spur gears, but with a point of application 
of load at c;=c,, the mid-point of ¢,c,. Having 
thence found the dimensions x and y graphically, 
and the angle 6 by measurement or from expression 
[I (8) applied to the virtual spur gears, the strength 
factor becomes, by analogy with spur gears, 

y—_" cos? c ( 


— II (9 
1-5 cos? a, oo) 


y* COs bp 
6 x cos 6+y sin a) 
Ifc and ¥, are given, as is usual, then 


sin 69=sin o cos vy, 
and 

cos? o l 

cos?o, 1+tan?o sin? Y," 
For ordinary cases this quantity is so nearly equal to 
unity that it may be neglected. It represents the 
shortening of the effective length of the tooth by the 
diagonal disposition of the line of contact across the 
face of the tooth, and if in an unusual design the 
spiral and pressure angles were both high it would 
have to be taken into consideration. 

Formule II (7). IL (8), and IL (9) thus apply to 
helical gears, if appropriate values of Y are used. 
(To be continued.) 








Piastics RESEARCH IN GERMANY.—A new building to 
house a Plastics Institute is being erected at Frankfort. 
The new Institute, in addition to being used as a centre for 
scientific research, will contain a permanent exhibition of 
plastics and processing plant. 


Empire Exhibition, Glasgow. 


(Continued from page 6, July Ist.) 


Wt continue in the following article our description 
of the engineering exhibts at the Empire 
Exhibition, Bellahouston Park, Glasgow. 


A. REYROLLE AND Co., Lrp. 

One of the most attractive electrical stands is that 
of A. Reyrolle and Co., Ltd., who are showing, among 
other things, a scale model of 132-kV metal-clad oil- 
filled switchgear, as installed on the grid system at 
Tongland in 1932. The actual gear which the model 























FIG. 64—DIAGRAM CONTROL BOARD—REYROLLE 


represents controls the output of the Tongland 
hydro-electric generating station of the Galloway 
Water Power Company. 
the station the equipment formed a two-switch sub- 
station, which has since been extended to a three- 
switch station, affording all the connections available 
on the orthodox open type sub-stations, whilst 


Prior to the completion of 





thus reducing the possibility of incorrect operation 
toaminimum. Flush-mounted shadowgraph vertical 
scale indicating instruments offer the advantages of 
good scale legibility, the elimination of parallax, and 
the possibility of making the instrument form part 
of the diagram. 

The double operating interlock circuit breaker 
control switches have a key for locking them in the 
“off? position, so that deliberate action is required 
before a circuit breaker can be closed. Each circuit 
breaker has an electrically operated semaphore. 
Field and earthing switches are also provided with 
a semaphore when their position has to be indicated. 
Alternatively, a semaphore may be used with an 
indicator to show the effect of operating a circuit 
breaker before the operation is actually performed 
and to indicate any disagreement between the actual 
and intended condition of the breaker. The control 
switches are mounted beneath the instruments or 
in the circuit with which they are associated. Alarms 
are both audible and visible. Where standard electro- 
magnetic semaphores are used, separate lamps are 
employed in addition to indicate the particular circuit 
breaker coneerned, but where superimposed dual- 
movement indicators are employed the sign is given 
by disagreement between the two indicators in the 
form of a cross. 

A 6-6-kV oil-immersed horizontal draw-out metal- 
clad oil-immersed circuit breaker exhibited is repre- 
sentative of the maker’s standard practice and does 
not call for description. Less familiar exhibits are 
perhaps the examples of protective apparatus which 
is arranged to give practical demonstrations of the 
principles involved and the operation. Four unit 
panels on which the apparatus is mounted demon 
strate the performance of four protective systems : 
Solkor, high-speed ratio balance, time-graded, and 
bus-bar zone protection. Space limitations preclude 
the possibility of describing them all. 

Perhaps the most interesting of these systems are 
those for bus-bar zone protection, which has not 
received serious attention until recently, although 
over-current and earth leakage relays have been of 
some use for this purpose. With a unit type pro 
tective system as distinct from back-up protection 
with over-current and earth leakage relays, instant 
aneous clearance of faults in a protected bus-bar zone 
is obtainable. The zone includes the bus-bars them- 
selves, the orifices, the circuit breakers, the current 
transformer, and the connections associated with 
these parts, up to the point where the bus-bar zone 
protective transformers are mounted ; in other words, 
it includes the whole of the switchgear. Four unit 
systems have been developed, each having its own 
sphere of usefulness. In these four systems the 
following broad principles have been employed 
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FIG. 65—LEAKAGE TO FRAME PROTECTIVE SYSTEM 


retaining the advantages of horizontal draw-out of 
the circuit breaker units for inspection. 

Diagram control boards (Fig. 64), to be seen on 
the stand, are for service in connection with the control 
of large power plants. They are designed to save 
space, to enable the control engineer to visualise the 
circuit conditions under his control, to perform 
switching operations with safety, and to obtain 
meter readings with ease. Indicating devices asso- 
ciated with the operation of generators, transformers, 





and feeders are interposed on the systein diagram, 





wherever possible :—(a) Two lines of defence are pro- 
vided, i.e., at least two relays must operate before 
the bus-bars are isolated, this leading to increased 
stability in respect of mechanical operation ; more- 
over, in the deadlock system the two lines of defence 
are quite independent electrically, so that increased 
electrical stability is also ensured ; (0) if a fault that 
might endanger stability develops in the secondary 
protective circuit an alarm is given and provision is 
made for easy routine testing, these being features 
mainly of the second, third, and fourth systems ; 
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(c) on the occurrence of a bus-bar zone fault all the 
circuit breakers controlling the faulty section are 
of all 
circuits capable of feeding fault current can also be 
arranged for; and (d) to keep the gear simple, protec- 
tion against earth faults only is provided, since with 
metal-clad switchgear this is the only type of fault 


tripped. Disconnection at the remote end 


that need be taken into account. 


The leakage to frame system is illustrated in 
Before it can be applied the main condition 
to be fulfilled is that the framework of the switchgear 
must be completely insulated from the structural 
steelwork, and insulated glands must be provided on 


Fig. 65. 


both main and pilot cables, although the insulation 


circuit. 


of order a small current appears, 


a sensitive alarm relay. 
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need not be of a very high order. One of the draw- 
backs of the system is that discrimination between 
adjacent sections of bus-bars and between two sets 
of bars in a duplicate bus-bar station is difficult to 
secure, and another disadvantage is that with large 
switchgear it is difficult to obtain the necessary 
insulation of the framework and to maintain it 
satisfactory at all times. To make doubly certain 
that the protective system not operate 
inadvertently an earth leakage relay energised by the 
main feeding circuit may be added as a check relay. 

For switchboards in more important sub-stations 
or in power stations in which, owing to their size, 
framework insulation for the leakage to frame system 
be obtained and satisfactorily main- 
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FIG. 67—‘* DUALOCK "’ 


tained, the self-check Merz-Price system-- Fig. 66 
has been developed. As applied to a single bus-bar 
station, this system depends for its operation on 
a comparison of the total fault current entering a 
bus-bar zone with the total fault current leaving it. 
The principal novel feature, introduced to ensure 
complete stability, and from which the system 
derives its name, is an arrangement for self-checking 
by giving an alarm if a defect develops in the pro- 
tective gear that might make it unstable. 

This is obtained from testing windings on the 
Merz-Price transformers through which a small 
current is made to circulate in such a way as to 
simulate a straight-through fault. The testing 
windings are so arranged that no matter how com- 
plicated the switchgear lay-out is, or how many 
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-PRICE PROTECTIVE SYSTEM 

pliance with the principles enunciated two relays 
must operate before tripping can occur. The system 
can be applied to almost all bus-bar arrangements 
with complete discrimination between sections. 

For important power stations and super-power 
stations where the maintenance of supply is of vital 
importance, an even more comprehensive system has 
been developed. This system (Fig. 67) has been 
named the ‘‘ Dualock” system, because two entirely 
independent locking features are provided to ensure 
two lines of defence for stability. These are based 
respectively on the Merz-Price and interlock pro- 
tective principles and are so arranged that if one of 
them fails the other still prevents inadvertent 
operation. Only when both operate together does 





switching operations are carried out, the current 
in them remains balanced in relation to the protective 
gear circuit, and neither this circuit nor the circuit 
including the testing windings, need be changed to 
correspond to the switching changes in the primary 
As long as the protective gear is in order 
no current flows in the relay circuit ; but if it is out 
insufficient to 
operate the master relay, but sufficient to operate 
In applying this protective 


system, it is preferable to use core balance trans- 
formers, 7.e., transformers slipped over the switch- 
gear connecting cables and to insulate the cable 
glands. 


Operation is instantaneous and in com- 


L close when it is flowing away from the bus-bars, 
and the contacts T close when it is flowing into them. 
The closing of L in any circuit energises a master 
lock-out relay (not shown) associated with each 
bus-bar section, and similarly the closing of T 
energises a master tripping relay that initiates the 
tripping of all circuit breakers controlling the section ; 
but the connections are so arranged that the master 
tripping relay can only be energised if the master 
lock-out relay is not energised, which means that the 
lock-out function takes precedence over the tripping 
function. In this way a bus-bar section is prevented 
from tripping if there is a single circuit carrying 
fault current away from it, i.¢., under external 
fault conditions, and it is only allowed to trip if some 
or all circuits are carrying fault current towards it 
and not a single circuit is carrying fault current 
away from it, i.¢., under internal fault conditions. 

Since the Merz-Price feature provided by the 
master protective relay M and the lock-out feature 
provided by the directional discriminating relays are 
entirely independent of each other, incorrect opera- 
tion of either does not cause inadvertent disconnec- 
tion of a bus-bar section. As additional safeguard, 
an alarm may be provided to indicate when the pro- 
tective gear circuit is out of order. The dualock 
system requires core balance or line current trans 
formers, preferably the former, and, in addition to 
master relays associated with the whole of the bus- 
bars, a relay must be provided for each circuit con- 
nected to the bus-bars. 

To ensure that the Merz-Price feature will operate 
satisfactorily, the instantaneous “‘ Dualock’’ system 
previously described, must have transformers that 
balance reasonably well against each other on all 
circuits connected to the bus-bars to be protected. 
Although this can be ensured on new switchgear, it is 
often impossible to arrange for it in existing switch- 
gear, except at prohibitive cost, particularly on 
account of the need for breaking cable joints. In the 
time lock system, Fig. 68, the Merz-Price feature 
forming part of the instantaneous ‘‘ Dualock ” system 
replaced by a time-lag feature, Accurately 
balanced current transformers are not required, and 
existing line current transformers can be used: The 
two lines of defence are now, first, a master time-lag 
relay which ensures that tripping cannot occur until 
it has operated, and, secondly, directional discriminat- 
ing relays in each circuit which operate in the same 
way as described in connection with Fig. 67. Although 
energised by external faults on the system, the master 
time-lag relay is given a time-delayed action that 
prevents its complete operation for the great majority 
of system faults which are cleared rapidly in a well- 
protected network. For the few external faults that 
persist long enough to allow the master relay to 


1s 


operate, the lock-out feature by itself ensures 
stability. Thus the time lag has the desirable effect 





of enhancing the stability of the system, even though 
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tripping occur. Auxiliary switches which might 
constitute a source of weakness are completely 
eliminated from current transformer circuits. Current 
entering a group of bus-bars which might consist 
of a number of sections is compared on the Merz- 
Price principle with that leaving the group. As long 
as there is no unbalance between the currents the 
master protective relay M (in Fig. 67), which con- 
stitutes the first line of defence, remains inoperative 
and no tripping can occur. The second line of defence 
consists of the directional ‘discriminating relays D 
in each circuit. One coil of each relay is energised 
by the fault current in its associated circuit, and the 
other by the total fault current fed into the bus-bar 
zone. In this way the direction of the fault current 
in each circuit is determined. The relay contacts 
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FIG. 68—TIME LOCK PROTECTIVE SYSTEM 


under internal fault conditions it may be a slight 
drawback. Further, the discriminative disconnection 
of a faulty bus-bar section, even though with a 
time lag, makes the time lock system well worth 
using, particularly in existing large power stations 
where other forms of protection are difficult or 
impossible to apply. 

Finally, it should be mentioned that all the high- 
tension switchgear used in connection with the 
Exhibition was manufactured by the firm, which is 
showing products of the associated firm, J. H. Holmes 
and Co., Ltd. These products consist of a 250- 
ampere A.C./D.C. single-operator welding set, with a 
drooping voltage characteristic and a variable-speed 
A.C. commutator motor. 


(To be continued.) 
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Collision at Waterloo, L.P.T.B. 


<> 


AVHE report by Colonel A. C. Trench on the collision 

between two electric passenger trains near 
Waterloo Station on the Northern Line of the London 
Passenger Transport Board, on March 10th last, was 
briefly referred to in our Seven-Day Journal of 
June 24th. As the railway lines of the L.P.T.B. 
have the merited reputation of being equipped with 
the most complete system in this country of signalling 
safeguards against accidents of this nature, it is 
satisfactory to know that the accident was not due 
to any failure of signalling apparatus, but arose out 
of an error of judgment on the part of one of the signal 
department staff. There are, however, several features 
of the signalling arrangement which, although not 
mentioned by Colonel Trench, appear to call for 
comment. 

The signalling arrangements at the time of the 
accident are shown in the accompanying diagram, 
prepared from information contained in the Ministry 
of Transport report only, in order that our remarks 
may more easily be followed. The signals are of the 
two-aspect colour light type, and train-stop mechan- 
isms are provided at “Stop” signals to prevent a 
train overrunning the signal when the “Stop” (red) 
aspect is displayed. Track circuits control the opera- 
tion of automatic signals, and those shown are all 
automatic, and are not controlled from a signal-box. 
The control of the signal is taken through contacts 
of the track relays, and when all the relays of 
the relative track cireuits are energised, the 
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train control and proceeded to Charing Cross Station 
at a low speed. There is no reason given why this 
action was necessary nor is the time spent by this 
train at the signal mentioned. In the meantime, 
the two trains involved in the collision had had time 
to enter the tunnel, so that either signal 96 A had 
failed or the preceding train to No. 9 made an 
extraordinarily long wait in Charing Cross _plat- 
form. There is no statement on that point, how- 
ever, but that delay caused the full consequences 
of bridging out the contact on track relay 94 A 
to show. 

It is obvious that the control of signal 94 .B was 
cut through one contact only of track relay 94 A. 
At one time there was considerable discussion 
whether the positive and negative wires of signal 
control circuits should be taken through separate 
contacts of a track relay, and the generally adopted 
practice now is to double cut the control passing 
through relays of track circuits lying between two 
signals, with a single cut through the track relays of 
the overlap. Had the control of signal 94 B been 
double cut through track relay 94 A, the bridging of 
the faulty contact would not have caused the signal 
to show a false “‘ Proceed” aspect, as the other cut 
over a separate contact would have kept the signal 
control circuit open when the track relay was de- 
energised. 

Reverting to signal 94 A. It is assumed that this 
was the original starting signal before signal 94 B, 
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done that he would have relieved himself of major 
responsibility, and the drivers would have been on 
the alert for any emergency. The signalling and 
regulations provide for every possible contingency 
within reason, but once again the human element 
supplied the cause of a railway accident. 








TECHNICAL REPORTS. 


Commercial Mahoganies. By B. J. Rendle, A.R.C.S. 
Forest Products Research Bulletin No. 18. London : 
H.M. Stationery Office. Price 2s.—The general aim of this 
publication is to answer some of the inquiries concerning 
mahogany and allied timbers which have been addressed 
to the Forest Products Research Laboratory from various 
quarters of the timber-using industry. It summarises in 
a convenient form such information as will be useful to 
timber importers, merchants, architects, manufacturers, 
and users of timber. Some confusion exists in the minds 
of the general public as to what constitutes mahogany, 
a name which has been widely applied, with or without 
qualification, to a large number of different woods. The 
term “true mahogany” is generally used to refer to 
Swietenia, the original mahogany of the West Indies 
and Central America, as distinct from those timbers of the 
same botanical family which are commonly known by the 
name of mahogany, suitably qualified to indicate the 
country of origin. In addition to these there are several 
unrelated woods of considerable commercial importance 
which are commonly included in the mahogany class 
on the ground of quality or custom of the trade. Some of 
these are used as substitutes for genuine mahogany, 
while others possess distinctive qualities which enable 
them to stand on their own merits as furniture woods of 
the first rank. The tropical American region is the source 
of true mahogany, while African mahogany is obtained 
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SITUATION OF SIGNALS BETWEEN WATERLOO AND CHARING CROSS 


signal operates to the “‘ Proceed” (green) aspect, 
but with one track relay de-energised the control 
circuit is opened and the “‘ Stop ” aspect is produced. 
Signal 94B, which was the signal failing inter- 
mittently, is an additional signal provided in connec- 
tion with the running of nine-car trains, in order that 
the two leading cars may come to a stand in the 
tunnel without passing the signal. The control of 
signal 94 B is taken up to signal 96 C, and through 
contacts of track relays 94, 94 A, 94.B, 94C, and 
94D. Colonel Trench states that signal 94 A was 
controlled by the short track circuit 94, but does not 
say if any further control existed. 

The signal lineman, probably knowing that there 
was an intermittent failure of the signal, would realise 
that the finding of the cause might prove 'a lengthy 
one, as this type of failure is often difficult to trace, 
especially in the narrow confines of a tunnel and with 
intensive traffic conditions. He was, however, able 
to discover the cause early in his search, and this 
proved to be a faulty contact on the track relay of 
94A. The lineman, satisfying himself that con- 
ditions were suitable at the time, bridged out the 
faulty contact with a short loop of wire, and intended 
to return a few minutes later to utilise a spare con- 
tact available. Before this could be done, however, 
an unfortunate sequence of events led to the 
collision. 

Colonel Trench points out that the lineman had 
only been on the section for three weeks and had not 
had time to familiarise himself with all the local details 
of the signalling he might be called upon to attend 
n the case of emergency. But this was an ordinary 
automatic signal, where the fundamental principles 
are all the same, and, as he had had fifteen years’ 
service with the Board and its constituent companies, 
it would be expected that he knew the details of an 
automatic signal circuit thoroughly, not perhaps how 
far the overlaps extended, but certainly the other 
track circuit control. It is evident, however, that 
there were local details of the signalling unknown to 
him, and although under exactly similar circumstances 
the bridging of such a relay contact could be carried 
out without such unforeseen results on other sections 
of the L.P.T.B. and many other signalling installa- 
tions, in this case it could not be done. Had the 
trains ahead of signal 94 B been running under normal 
conditions, it is likely that no ill effects would have 
resulted, but the following circumstances all helped 
to culminate in the collision. 

A train, No. 9, was waiting at signal 96 A, and the 
driver states he waited about two minutes before 
trying to telephone to his guard that, in accordance 
with regulations, he was about to pass the signal at 
danger. The microphone of his cab telephone was 
apparently out of order, and he had to go to the trail- 
ing end of his car to use the telephone there. After 
doing so he cut out the trip cock of his automatic 





was installed, and that its previous control was trans- 
ferred, in part, to the latter signal. It seems to 
have played no useful purpose in protecting the 
standing trains already in the tunnel, and appears to 
have functioned merely as a repeater of signal 94 B. 
It is hardly conceivable that this was its only func- 
tion, but that is all it was in effect in the cireum- 
stances. The line between Waterloo and Charing 
Cross has a general left-hand curvature, and at the 
point of the collision the curvature is about 20 chains 
radius. Apparently, both signals 94A and 94B 
could be seen by a driver standing in the platform, 
as the driver of the colliding train states that 
he saw both signals off arrival at Waterloo 
Station. 

It will be noticed that the overlap of signal 94B 
is taken up to signal 96 C, a distance of about 550ft. 
No particulars are given of the overlap of the home 
signal at Waterloo, nor is it stated where the division 
of track circuits 94 A and 94B was made. If the 
latter lay between signals 94 B and 96 A, then track 
relay 94 B being de-energised by a train standing on 
its track circuit should have opened the signal control 
circuit to 94 .B, and the signal would have shown 
“Stop.” On the other hand, there does not seem 
the necessity for three track circuits to lie between 
signals 96 A and 96C, a distance of 200 yards. 
Furthermore, if track circuit 94 B was ahead of signal 
96 A, the overlap of the Waterloo home signal would 
extend for approximately 455 yards, as compared 
with 182 yards for the starting signal. The lengths 
are so inconsistent, although bearing in mind the 
complicated arrangements necessary to provide a 
close headway of trains, that it would seem that track 
circuit 94 A must have been shorter than the 434 yards 
between signals 94B and 96A. What cannot be 
understood, however, is why the Waterloo home 
signal showed the “‘ Proceed’ aspect wherever the 
division of track circuits 94 A and 94 B was made, 
for it is hardly likely that the short track circuit 94 
was its overlap, nor is it good practice to use one 
contact for the control of one signal and the overlap 
of another. Neither of the drivers of the trains that 
entered the occupied section stated that he had to 
pass the Waterloo home signal at danger, so it has 
to be assumed that its overlap was clear and un- 
occupied, and the signal was showing the “ Proceed ” 
aspect for both trains. 

As Colonel Trench says in his concluding remarks, 
the responsibility for the accident must rest primarily 
with the signal lineman, who, in his endeavour to 
keep the traffic delay to a minimum, took steps which 
in normal circumstances should not have resulted as 
it did. Being over-confident, he failed to advise 
the traffic and running staff that signal 94 B was not 
functioning under normal conditions, and that trains 
must proceed through the section cautiously and be 
prepared to stop short of any obstruction. Had he 
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chiefly from the West African Colonies. Other timbers ot 
this class originate in British Guiana, the Philippine 
Islands and Burma. The notes on the various timbers 
supply the kind of information which experience has shown 
to be required by the timber-using industries. The rela 
tion between the botanical and the commercial classifica- 
tion of the timbers is emphasised throughout, as a working 
knowledge of true botanical relationships is often helpful 
in the practical utilisation of timber. Geographical dis 
tribution is discussed with special reference to present and 
future supplies, and there is a map showing the principal 
mahogany-producing countries. Finally, the salient 
characteristics of the timbers are described. True 
mahogany, African mahogany, and Sapele wood are the 
usual standards by which other timbers in the mahogany 
class are judged, and accordingly the lesser-known woods 
are compared with one or other of these. No attempt has 
been made to give a detailed technical description of each 
timber. The aim has been to summarise the essential 
points of resemblance and difference between the various 
timbers and to describe them accurately enough for the 
identity of an unknown sample to be verified. Photo- 
graphs showing the structure of each wood are a useful 
supplement to the descriptions. The bulletin is based on 
the study of a large number of authentic specimens in 
the extensive wood collection of the Forest Products 
Research Laboratory. Good use has been made of 
information supplied by members of the timber trade and 
officials of the colonial forest departments. There is also 
a useful bibliography and a check list of trade and verna- 
cular names to facilitate the identification of timbers that 
may be advertised under unfamiliar names. 


A Survey of Published Information. By 
T. F. Pearson, M Research Report R.R.A. 472. 
3ritish Non-ferrous Metals Research Association. 1938. 
Price 3s.—As a preliminary to certain researches which 
the British Non-ferrous Metals Research Association has 
in hand, the author made a careful examination of avail- 
able information on nickel silver alloys. The results of 
his survey are set out in the present publication. After 
a short introductory section, the specifications for nickel 
silver alloys issued in various countries are listed and 
discussed. Then follows a section devoted to the mecha 
nical and physical properties of the alloys. Values for the 
mechanical properties in both cast and wrought forms, 
and at various temperatures are noted, together with the 
endurance properties. Data on physical properties include 
thermal conductivity and electrical resistance, density, 
tarnish resistance, shrinkage, and fluidity, &c. The various 
aspects of melting and casting are next dealt with. Some 
casting defects are mentioned, and there is a short account 
of sands and sand moulding. The effects of impurities 
on behaviour in casting and working, and on properties, 
then receive attention, the impurities considered including 
lead, tin, manganese, aluminium, iron, silicon, carbon, 
phosphorus, magnesium, sulphur, oxygen, antimony, and 
arsenic. Finally, there are accounts of the working of the 
alloys (rolling, extrusion, jointing, cleaning, and finishing), 
and of the effect of annealing. A select bibliography of 
nearly ninety items is provided, reference to which is made 
throughout the text. 


Nickel Silver : 
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Royal Agricultural 


No. 


“ee an interval of nineteen years, the Royal 
i Agricultural Society of England is again holding 
its annual Show at Cardiff. It is the ninety-seventh 
Show arranged by the Society, and opened on Tues- 
day, July 5th, and will remain open until Saturday, 
July 9th. Although the number of general entries 
falls below the record Cardiff Show of 1919, there is 
little falling off in the number of machinery and imple- 
ment exhibits, and the exhibition is a good one from 
the point of view of the agricultural engineer. There 
is this year a marked trend in the application of the 
tractor to the needs of the smaller farmer, and some 
of the new implements follow this direction, and have 
been designed to meet the special requirements of the 
small farmer and the market gardener. There are 
nine entries for the Society’s Silver Medals for new 








Fic. 1—GRASS 


inplements for agricultural and estate purposes, and 
the judging in this special section is in the able hands 
of Mr. Harold V. Blackstone, of Stamford, and Mr. 
Kk. R. Jackson, of Thirsk. The consulting engineer 



































Harrow 


“THe Encincer” R 


FIG. 2—ARRANGEMENT OF GRASS COMB-—LISTER 


for the Show is Mr. 8. J. Wright, of the Institute of 
Research in Agricultural Engineering, Oxford. The 
awards already announced include the Silver Medal 
to Gooch and Son, of Northampton, for a potato- 








Show at Cardiff. 


sorting table and roller conveyor, to Mr. John H. 
Darby, of Rugby, for a thatching needle, and to 
Bamfords, Ltd., of Uttoxeter, for distributing 
machines for artificial manure. We hope to refer to 
these machines in later articles. 

In what follows we follow our practice of previous 
years and give short illustrated descriptions of some 
of the new implements, along with other exhibits 
which are of engineering interest. 


R. A. Lister ANbD Co., Lrp. 


Alongside a full range of Lister oil engines, dairy 
equipment, and sheep-shearing machinery, R. A. 
Lister and Co., Ltd., of Dursley, Gloucestershire, are 
exhibiting two new implements. The Lister grass 
comb or self-cleaning harrow, shown in Fig. 1, is 








ComsB—LiIsTER 


intended primarily for the aeration and cultivation 
of second-class grassland, and is designed to tear 
up the most severe types of grass mat, such as are 
met with in a relatively small part of the country, 
especially in extremely acid or smoky districts. 

A feature of design is the flexibility given by the unit 
construction of the 3ft. sections, each of which requires 
one horse to haul it under average conditions. The 
harrows can be worked in one, two or three sections 
by horses, or a four-sectioned implement can be easily 
hauled by a tractor with pneumatic tyres in plough- 
ing gear. The draught and depth of working can be 
readily adjusted by skids arranged fore and aft, and 
the skids J—Fig.2—-are movable through a right-angle 
so that in the case of the wider models they can be 
drawn endways for interfield transport. As the weight 

















FiG. 3—-MARKET GARDEN HOE-—LISTER 


of the harrow is only approximately 14 cwt. per 
section, the sections can be disconnected, and easily 
lifted into a cart for long-distance transport. 
The drawing, Fig. 2, clearly shows the method of 
working. The axle A which runs across the frame 
carries the walking tine wheel B, and as the grass comb 
is drawn forward the walking tines revolve, turning 
the axle and a three-turn triple cam C, in which runs 
a cam follower or shoe attached to the end of the 
horizontally placed U-shaped spring D. The cam 
follower runs in the cam groove, until it reaches the 
end, when the excentric part of the cam causes it to 
rise, lifting at the same time the centre member E, 
which is riveted to the front tube F, and at the same 
time is attached to the tine carrier bar G. By this 
action the tines G are automatically lifted through the 


scraper bar H, which action removes any grass which 
may have adhered to them. Once the trip has been 
made and the tines lifted, the free end of the spring 
and the cam follower are restored to their original 
position, and action goes on continuously, the tines 
aerating the surface to the required depth and clean- 
ing themselves without interruption. Dynamometer 
tests show an average pull of some 900 Ib. for a four 
sectioned unit, but under other working conditions 
considerably larger loads may be imposed. The 
implement can, however, be drawn comfortably by a 
Fordson tractor at ordinary ploughing speeds, and 
with one operator. The new machine should assist 
the maintenance of grassland fertility, which is an 
important factor in the Government’s lime and basic 
slag policy. 

Another smaller implement 3, 
and is a patented hoe for market garden use with a 
frame and tool plate carrying draw hoe blades of 
10in. and 16in. width. For heavy ground a lever and 
counterweight is provided, and there are also hand- 
controlled gapping blades worked from the handles 
of the machine. The draw and side hoe blades and 
the gapping device can, it is claimed, be grouped on 
the tool bar frame to give eight different blade posi- 
tions, and can be readily fixed into position without 
using a spanner. 


is shown in Fig. 


PETTERS, Lrp. 

The firm of Petters, Ltd., of Yeovil and Terminal! 
House, Grosvenor Gardens, London, is showing a 
wide range of oil engines, petrol, and paraffin engines, 
together with representative types of electric lighting 

















FiG. 4—AIR-COOLED PETROL/PARAFFIN ENGINE 
—PETTERS 


sets and pumping plants. The exhibits include the well- 
known Atomic and Harmonic type engines working 
on gas oil, shale oil, Dieselene, and similar light fuels, 
and a range of smaller powered engines designed to 
run on petrol or paraffin. 

In Fig. 4 we illustrate one of the new series of 
vertical, four-stroke, single-cylinder, petrol/parattin 
engines which has just been placed on the market by 
the firm. These engines are light in weight, compact 
in design, and are air cooled by an effective arrange- 

















FIG. 5—HOPPER-COOLED PETROL/PARAFFIN ENGINE 
—PETTERS 


ment of cylinder fins and cowling. The bore and 
stroke of the engine illustrated is 3-15in. by 3-2in. with 
a designed output of 1} B.H.P. at 750 r.p.m. and 
3 B.H.P. at 1500 r.pm. The compression ratio 
adopted is 3:8: 1. For pumping and similar duties 
a somewhat different rating with a slightly higher 
speed of 850 r.p.m. for 1} B.H.P. is recommended. 
Attention may be called to the general clean design 
of the unit, which incorporates a Wico magneto. The 
weight of the standard model is about 172 lb., but 





for engines required for portable duties, such as 
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concrete mixers, building machinery, and lighting sets, 
a considerable reduction in the engine weight can 
be effected by the free use of light alloys of aluminium 
and magnesium for the engine parts and accessories. 
Another interesting engine is the square hopper 
water-cooled two-stroke petrol-paraftin engine shown 
in Fig. 5 herewith. It has a rated output 
14 B.H.P. at 750 r.p.m., with a bore of 2Zin. and a 
stroke of 3in. In this engine ball and roller bearings 
are employed for the main bearings, and lubrication 
is effected by a mechanical lubricator of the firm’s 
own design with a sight feed. The square hopper illus- 
trated is designed to give efficient cooling for engines 
working under tropical conditions, but the same engine 
can be supplied when desired with the normal type of 
cylinder head arranged for tank cooling. This type 
of cooling is often preferred for engines working in 
connection with concrete mixing and grinding plants 
and pumping and electric generating sets. The firm 
is also showing examples of the Petter fully auto- 
matic lighting and power plants for farm and estate 
work. 
GENERAL Evecrric Company, Lip. 
As in previous years, the General Electric Company, 
Ltd., of Witton, Birmingham, and Magnet House, 
Kingsway, London, is displaying a wide range of 
exhibits illustrating the use,of electricity on the farm 

















FIG: 10-STEAM STERILISING CHEST—G.E.C. 


and in the home. The apparatus includes new 
designs of sterilising plant for dairy use, one of which 
we illustrate. In connection with the advances 
recently made in milk cooling, some interesting direct- 
expansion milk coolers manufactured by the asso- 
ciated company, Coldair, Ltd., are on view. The 
various motor drives for farm use include G.E.C. 
motors on skids for easy transport, and _ vee-belt 
driving motors for pumping, mixing and grinding. 
The accompanying engraving, Fig. 10, shows a new 
electric dairy sterilising chest with water heating 
and pressure steam Jet.which has just been placed on 
the market. It has been produced after extensive 
development and research work, and its design is based 
on experience of the requirements of the dairy sterilis- 
ing market. The model illustrated has a capacity of 
27 cubie feet, internal dimensions being 3ft. by 3ft. 
by 3ft., while the loading is 6 kW. Other sizes, 


we are given to understand, will be available 
shortly. Among the advantages claimed is con- 
stant operation without attention for sterilising, 


water heating, or steam jet applications. The instan- 
taneous and positive steam cut-off results in 
rapid drying of utensils, while preventing rust with 
consequent shortening of life. In addition, a pressure 
steam jet is fitted for churn stool, milking machine 
rubbers, &c. Hot water is always available when 
steaming is not in progress, and maximum efficiency 
and minimum water consumption are assured by the 
return of condensate to the heating compartment, 
minimising the formation of scale in hard water 
districts. The electric elements are protected against 
burning out by the automatic water feed, which also 
reduces the amount of water heated to a minimum. 

All the parts which may require inspection or 
adjustment are accessible from the front of the chest, 
while another useful feature is that door hingeing 
can be reversed if the position of the chest is altered. 
The chest is of metal construction and all parts are 
galvanised after manufacture. 


Bristow Tracrors, Lrp. 


The firm of Bristol Tractors, Ltd., of Blake Hill 
Works, Bradford Road, Idle, Bradford, is showing 
two standard tractors, one of which we illustrate in 
Fig. 6 opposite. They consist of a standard machine 
and one with the extra equipment, such as pulley 


of 





and power take-off, road plates and hand _ brake 
for road transport use. 

The engine is the Jowett twin-cylinder horizontally 
opposed unit, designed to utilise petrol fuel and the 
cylinder dimensions are 3in. bore with a piston stroke 
of 4in., giving an output of 14-35 B.H.P. at 2000 
r.p.m. At this rating a draw-bar pull of about 2000 Ib. 
in the first gear and 1400 Ib. in the second or plough- 
ing gear is given. The engine is specially constructed 
for the Bristol Tractor Company, and has magneto 
ignition with an impulse starter. The air cleaner is 
of the oil bath type, and is of large capacity, and there 
is a special governor operating at 2000 r.p.m. The 
8in. dia. clutch is of Borg and Beck pattern and make. 
Three forward speeds are provided and one reverse, 
the second speed being direct and generally preferred 
for ploughing work. The steering is operated 
through the differential, a single “ joy-stick’’ lever 
being used. 


INTERNATIONAL HARVESTER COMPANY, LTD. 


From the very wide range of harvesting and culti- 
vating implements which this year is again displayed 
by the International Harvester Company of Great 
Britain, Ltd., we have chosen for illustration in Fig. 
7thenew W.14 tractor, which has been designed to meet 
the needs of the small farmer and to give auxiliary 
power on the larger farms. On a gallon of fuel per 
hour, either petrol or paraffin, the tractor is designed 
to pull a 16in. plough or a two-furrow 14in. plough, or 
work other farm implements of corresponding size. 
The designed daily output is 4 to 6 acres when plough- 
ing, 16 to 20 acres when working with a double disc 
harrow. With a tractor binder up to 35 acres per 
day can be dealt with. The engine is of the overhead 
valve type, with governed speed and a special manifold 
for vaporising the fuel. The fuel control valve can 
be regulated from the driving seat, as can also the 
heat delivered to the manifold, and the temperature 
of the circulating water, by means of an adjustable 
radiator shutter. The working parts are fitted with 
ball and roller bearings and include the latest features 
of International tractor design. The tractor is fitted 
with a replaceable oil filter allowing the tractor to be 
run 120 hours between complete changes of oil. The 
draw-bar is of the swinging type and has a horizontal 
adjustment of 18}?in. and a vertical adjustment of 
3fin. Electric lighting and starting equipment are 
supplied as extras. The usual power take-off is pro- 
vided. A similar unit for all turf maintenance work 
is supplied and is known as the *‘ Fairway 14.” A 
choice of engine speeds between 1400 and 2000 r.p.m. 
is given with three-speed transmission. 


ALLIS-CHALMERS MANUFACTURING COMPANY, LTD 


A new tractor shown by the Allis-Chalmers Manu- 
facturing Company, of Salisbury House, London 


Wall, E.C.2, is the “B” type machine, shown 
in Fig. 9. It is of the lighter type and again 
is intended for the smaller class of farms. The 


weight with pneumatic tires, as illustrated, is only 
2100 1b. The tractor has two forward speeds of 
23 and 4 m.p.h. with a high road speed, of 7? m.p.h. 
When ploughing it is designed to draw a 16in. mould 
board under average conditions and at average depths 
at a speed of 4 m.p.h., ploughing from 5 to 6 acres 
per day. It will cultivate 14 to 15 acres per day with 
a single-row “ B” type cultivator, or with double discs 
harrow up to 20 acres per day. The engine has four 
evlinders with a bore and stroke of 3}in. and 3}in. 
respectively, and a normal speed of 1400 r.p.m. The 
front wheels, as shown, are of the disc pattern with 
special drop centre rims and have 5-00-15 tires with 
a tread of 43in. centre to centre. Either close-spaced 
front wheels, as illustrated, or wide-spaced wheels 
can be supplied. The rear wheels carry 7-00-24 
tires with liquid ballast and the treads are adjustable 
at widths of 40in., 44in., 48in., or 52in. centre to 
centre. The principal overall dimensions of the 
tractor are as follows :-—Wheel base, 73in.; length, 
lllin.; width with wheels at 44in., 53in.; height, 
53in.; and turning radius, 15}in. at outside wheels, 
with a ground clearance of 22in. over row crops. 


AVELING-BARFOoRD, Lip. 


An interesting exhibit on the stand of Aveling- 
Barford, Ltd., of Grantham, is the new 23-yard 
dumper, which we show in Fig. 8. It has been 
specially designed to travel fully loaded over 
rough ground without incurring the risk of over- 
turning. The centre of gravity is low and the load is 
carried between widely spaced wheels giving ample 
ground clearance. The problem of successful tipping 
has also been closely studied, and when tipping use is 
made of the torque reaction of one of the brakes. The 
power unit is a Fordson four-cylinder petrol engine 
with a bore of 44in. and a stroke of 5in. The clutch 
is of the multi-plate lubricated type and a constant- 
mesh selective type gear is used. Specially designed 
heavy duty gears are employed. The frame and 
transmission are particularly robust, and the wheels 
are of the cast disc pattern and carry low-pressure 
pneumatic tires, 11-25in. by 24in. on the front wheels 
and 6-00in. by 19in. on the rear wheels. There are 
two independent brakes, one acting through the trans- 
mission and controlled by hand or foot, while the 
other is a general service brake, which acts directly 
on drums bolted to the road wheels. By a special 


body after tipping and for providing extra tipping 
force when this is required. The principal dimensions 
are as follows :—Wheel track of front centres, 6ft. lin.; 
rear centres, 5ft. 10in.; wheel base, 6ft. lin.; overall 
length, 11ft. 3in.; width, 7ft. ljin.; height, 5ft. 6in.; 
and weight empty, approximately 23 tons. 

(To be continued.) 








Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 


A PRECOMBUSTION IGNITION COAL OIL ENGINE. 


Str,—There are a few points I would like to raise with 
respect to the article on ‘‘ A Precombustion Ignition Coal 
Oil Engine,” appearing in your issue of June 10th, page 641. 

The expression for the efficiency of the working cycle 
may be more clearly expressed, and I think hetter under- 
stood from the following reasoning :— 

In general, for a perfect gas, using the accepted symbols 

dQ=dE+A.P.dV (1) 
which may be written in the alternative forms 

@€Q=C,.dT+A.P.dV... (2) 

dQ=C,.dT+A.V.dP (3) 

During an isothermal change, the temperature remains 
constant and d T=0. 

*. €Q=A.P.dV 

During an adiabatic process, there is no heat exchange, 
and hence d Q=0. 

eC Gases Vee sw Ss ert 

Referring now to the indicator card, Fig. 4, page 643, 
consider the heat added to the gas during each portion of 
the stroke. During the constant pressure portion at P, 
Heat added= +W. Cp. (T,—T,) 

where W=D. V, in the authors’ script. 

During adiabatic expansion, head added =0. 

During the constant pressure portion at P., 

Heat added= —W .C,. (T;,—T,). 


(4) 


o») 


During isothermal compression, using the result of 
equation (4), 
Heat added= P, . V, . loge Ry, since dV is 
negative as P increases. 
Work done = Net heat supplied. 
=W .C,.(T,—T,)—W.C,. (T;—T:) 


—-P, . V, . loge R, 
W .C,. (T,;—T3)—P, . V; . loge Ry 
Work done 
Positive heat supplied 
W .C,. (T,—T3)—P, . 
W .C,. (T,—T,) 
Now if the temperature of the air after isothermal 
compression is increased to the exhaust temperature 
T,=T3;, and 


Efficiency = 


V, . log. R, 





P, . V, . log. R, 
W .C,. (T,—Ts3) 
which is identically the same result as given by equation (7) 
in the authors’ script, the equation (5) above demonstrat- 
ing the equality between W . Cp. (T,—T;) and the denomi- 
nator in the authors’ equation (7). 

The authors then proceeded to draw a temperature 
entropy diagram fromthe P . V diagram, Fig. 4, page 643. 
The diagram, however, does not tell the correct story of 
the events occurring during the cycle. 

Referring to the diagram included herewith, A C repre- 
sents the constant pressure change between T, and T,. 


Efficiency = 1 — 
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a heat interchange between the air and the exhaust 
making no difference to the line. The vertical C D repre- 
sents the adiabatic at constant entropy, whilst the con- 
stant pressure line D F indicates the drop in temperature 
from T, to T,. The isothermal F A completes the cyele, 
the work done being given by area AC DFA and the 
efficiency by the ratio of areas AC D F A and ACH O, 
The authors’ diagram BCEFG gives the same 
numerical value of the work done and the efficiency, since 
assuming complete interchange of heat between the 
exhaust and air, the areas A B G and F D E are equal. 
The cycle of events, according to the authors’ 
diagram, is, however, an adiabatic change from T, to Ts, a 
constant pressure from T, to T,, a further adiabatic from 
T, to T,, and finally an isothermal at T,. Obviously this 
gives a wrong conception of the engine cycle, and the 
writer found it hard to understand the exhaust recuperator 
apparently working in the way indicated. 
Sheffield, 1, June 22nd. R. 


G. BELLAMY. 





device this brake is utilised for resetting the dumper 
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New “Flying Scotsman” Trains. 


wo new trains for the “* Flying Scotsman ” have been 
built at the London and North-Eastern Railway Com- 
pany’s Doncaster Works to the designs of Sir Nigel 
Gresley, the chief mechanical engineer. The design of 
the new trains, with regard to seating and restaurant 
car arrangements, has been influenced by the fact that 
trains are divided at Edinburgh to serve Glasgow, Perth, 
and Aberdeen. The following formation has been adopted 
for the trains, which are shortly to be put into the summer 
workings :- 

Passengers. 
First. Third. 
= 24 
42 


21 


Brake third 
Chird class sccistae tea 
Composite locker ... : a paRuas 
Third class snc ae 
Buffet lounge ge % ; 20 ah 
i a 2 | oe 
Chird-class restaurant car ... nie) ee 
Kitchen car ahs ate 

First-class restaurant car 

First class a faa). ee asad ER cee 
Third class 


Luggage van . ae ee —.. 


Aberdeen 


Edinburgh 


42 ies 


Excluding the restaurant cars the seating capacity 
is 36 firsts and 213 thirds, and the total weight of the 
train is 426 tons. 

For the spring working two additional vehicles are 
included, the actual formation being as follows :- 

Passengers. 
First. Third. 
Brake third - 24 ... Glasgow 
Composite hea ag aly oka ae 
Composite locker .. l 
‘hird class 
Third class 
Buffet lounge... 
Third class ies 
Third-class restaurant car 
Kitchen car wads | ase 
First -class restaurant car 
First class... 
Composite locker 
Third class 
Luggage van ... 


2. 21... Perth 
Edinburgh 


Aberdeen 


The total seating capacity, exclusive of restaurant 


cars, is 60 firsts and 258 thirds, and the total weight of 


each train is 503 tons. 

Thirteen vehicles only are used in the winter working, 
the Glasgow, Perth, and Aberdeen portions being formed 
as in the spring working, and the leading third-class 
carriage in the Edinburgh portion omitted. 

Passenger accommodation throughout the train, with 
the exception of the buffet lounge, and the restaurant 
cars, is arranged in corridor vehicles, and, as may be 
seen from the accompanying illustrations, every effort 
has been made to ensure the maximum of comfort for the 
individual passenger. 

Sound insulation, which has been so successfully used 
in other trains, has also been applied to the new “‘ Flying 
Scotsman.” Double glass is employed throughout, and 
acoustic blanket is used to insulate the sides and the roof. 





non-smoking compartments are similarly arranged with 
regard to seats and fittings. A special feature of the 
first-class coach is the exceptional width of the corridor. 
The first-class corridors throughout the train are covered 
with blue carpet with a sponge rubber underlay, and the 
vestibules with cocoa fibre mats. The whole of the 
corridors and vestibules are lined with flush panels of 
polished teak. 

The scheme of decoration chosen for the third-class 
compartments has produced an air of spaciousness and 
light. The walls are covered in peach-coloured Rexine 
and the seats are upholstered in fawn and brown uncut 
moquette. The metal fittings are chromium-plated 
with the exception of the ceiling light, which is of alu- 
minium. This fitting has a 30-watt lamp, and each com- 
partment is also provided with four 15-watt shaded reading 
lamps above the seat backs. 

The restaurant car set is the only articulated vehicle 








THIRD-CLASS RESTAURANT CAR 


on the train, and comprises first and third-class saloons 
with an electric kitchen between. The third-class saloon 
follows orthodox practice, the seating being arranged 
in separate smoking and non-smoking saloons. 

The first-class saloon is a distinct departure from the 
usual standards and is a development of that in the 
“Coronation ” train. Each section of six seats is separated 
from the next by means of a light metal partition panelled 
in ‘‘ Perspex,” a transparent synthetic resin, which is 
also used in the saloon intermediate doors. 

The colour scheme is blue and silver, and the luggage 
rack above each window is of aluminium and incorporates 
a 30-watt lamp at each end, the provision of a 30-watt 
ceiling fitting completing the illumination of each section. 

The electric kitchen equipment follows the practice 
successfully employed in all the latest L.N.E.R. trains, 

















FIRST-CLASS RESTAURANT CAR 


The floor insulation, in addition to compressed felt between 
the floorboards, comprises sprayed asbestos below the 
fioor, which is supported on corrugated steel sheeting. 
Varying colour schemes have been employed throughout 
each train, the walls in all cases being covered with 
vexine. 

The first-class compartments each seat four passengers, 
the walls and ceilings being covered with peach-coloured 
Rexine. The smoking compartments are upholstered 
in a blue and fawn uncut moquette with sponge rubber 
fillings to the headrests and armrests and special spring 
fillings in the seats, the whole of the metal fittings being 
chromium-plated. The compartments are well lighted 
with a 30-watt single-light fitting fixed in the ceiling, 
and 30-watt reading lights at each passenger seat. The 





stainless steel being extensively used. ‘The range com- 
prises a boiling top, one steaming and two roasting ovens, 
the vegetable boiler being a separate unit, placed con- 
veniently adjacent to the sinks. Hot water for general 
purposes is provided from tanks in the corridor roof. 
A hot cupboard and coffee machine, together with a large 
electric refrigerator, complete the kitchen equipment. 
Power for the cooking apparatus is obtained from two 
axle-driven dynamos, each of 10 kW cutput, and a battery 
of traction type cells with a capacity of 210 ampere-hours. 
A novel feature of the train is the provision of a buffet 
lounge car seating twenty passengers, in which light 
refreshments may be obtained. This vehicle is entirely 
independent of the restaurant cars and is intended for the 
convenience of passengers who do not wish to avail 





themselves of the full restaurant car service, Its pantry 
equipment is all-electric and comprises a coffee machine, 
automatic toaster, ice cream cabinet, and refrigerator. 

The whole of each train is supplied with fresh filtered 
air by means of electrically controlled pressure ventilation 
apparatus supplied by J. Stone and Co., Ltd. In summer 
time filtered air is delivered at atmospheric temperature, 
whilst in the winter it is automatically warmed to a 
comfortable temperature. 

The ventilator power unit is placed on the underframe 
and delivers the air at floor level by way of insulated ducts, 
the vitiated air being discharged through grilles into 
the roof duct connected to extractor ventilators. For 
those who prefer direct ventilation, deep sliding ventilators 
with a large opening are provided in each compartment 
and in the corridors. 

The train is electrically lighted throughout, each 
vehicle, with the exception of the kitchen car, being 
fitted with its own axle-driven dynamo and double 
battery, which also provides power for the pressure 
ventilation unit. 

The whole train is coupled by means of buckeye auto- 
matic couplers connected to india-rubber springs, and the 








FIRST-CLASS COMPARTMENT 


gangways between the coaches are Pullman vestibules. 
The coach bodies are built of teak and are mounted on 
steel underframes of welded construction, whilst com- 
pound bolster bogies ensure comfortable riding. The 
trains are finished in the familiar varnished teak of the 
company’s rolling stock. 








SIXTY YEARS AGO. 


In our issue of July 12th, 1878, we discussed what we 
called a curious experiment in the education of engineers 
which was then in course of trial at Bristol University 
College. It had long been known, we said, that young men 
who, without adequate preparation in the principles of 
mechanical engineering, served an apprenticeship to 
mechanical engineers, seldom or never subsequently 
acquired the theoretical training which it was desirable 
they should possess. On the other hand, it was known 
only too well that a college unaided had never yet turned out 
a useful mechanical ‘engineer. The authorities at Bristol 
had now decided to attempt to combine practice with 
theory. The engineering course was to extend over the 
six winter months of each year. During the summer 
months the students would enter the offices or workshops 
of certain civil and mechanical engineers in the capacity, 
more or less, of articled pupils. The scheme, we reported, 
had the warmest approval of many distinguished men, 
including Mr. Froude. Nevertheless, there were some who 
doubted its merits. We ourselves were inclined to criticise 
it on the ground that the successive six months’ breaks 
in the college course might prove an obstacle to the 
progress of the student, while the similar breaks in his 
workshop training would make any real advance in the 
acquisition of practical skill very difficult. We suggested 
that it might be better if the young men were to undergo 
eighteen months’ training at college, followed by two years 
of practice and by a final turn at college. ... Sixty years 
have left opinion on this subject as undecided as it was 
when we wrote about it in 1878. The six months’ “ sand- 
wich ” system has long been in force at Glasgow, but at 
most other universities, including Bristol itself, the summer 
vacation extends only to two or three months, and is 
scarcely long enough to be effective from the point of view 
of acquiring practical experience. ... In the same issue 
we published a paragraph describing some experiments 
carried out at Portsmouth with a view to determining 
how near a torpedo boat could approach an enemy ship 
without being detected either by the noise of its machinery 
or the glare of its fires. The gunboat “ Speedy ” repre- 
sented the enemy and on a calm, still, moonless night she 
was approached in turn by five torpedo steam launches, 
all of which used Nixon’s smokeless steam coal. Two of 
the launches were fitted with devices for hiding the glare 
from their fires, two with devices for reducing the noise of 
their machinery, and one with both kinds of device. All 
the launches were detected before they were nearer to the 
“‘ Speedy ” than a minute and a half steaming. In one 
case the attacker was discovered five minutes off. Never- 
theless, it was concluded that the noiseless and invisible 
torpedo boat was well within the bounds of possibility. 
All that was wanted, it was argued from the results of the 
experiment, was to combine in one craft Willans’ silent 
engine, Williams’ ashpit door—arranged after the manner 
of a Venetian blind—and Justice’s system of quieting the 
exhaust. 
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Rail and Road. 


AMERICAN TRAIN ACCIDENT.—As reported in this column 
on June 24th, the “‘ Olympian” express train of the 
Chicago, Milwaukee, St. Paul and Pacific Railroad was 
wrecked at Carters Creek on June 19th, and forty-seven 
persons were fatally injured. On June 25th, just a week 
later, it is reported that a train bearing the same name 
was involved in a head-on collision with a special train 
at Ingomar, when one person was killed and a number 
injured, 

Pakis UNDERGROUND Rartway.-—During 1937 the 
urban and suburban electrified lines of the Paris under- 
ground railway increased in length from 90 to 95 miles. 
At the Porte de Versailles a new sub-station was opened, 
and three new sub-stations were completed to supply 
power to the extended lines at Neuilly, Levallois and 
Montreuil. Sixty of the old wooden vehicles were replaced 
by all-steel vehicles. Passenger journeys during the year 
increased to 840-6 millions, as compared with 815:5 
millions in 1936. 


L.N.E.R. SPEED Recorp.—On Sunday, July 3rd, an 
experimental train of the London and North-Eastern 
Railway Company on a test run between Grantham and 
Peterborough, reached a speed of 125 miles an hour. 
This speed was maintained for 306 yards between Little 
Bytham and Essendine, and previously the train had 
maintained a speed of 120 miles an hour for a distance of 
3 miles. The train, which was streamlined and weighed 
2364 tons, included a dynamometer car, and was hauled 
by the locomotive ‘‘Mallard.” 


L.M.S. Ramway Strores.—The Stores Department 
of the London, Midland and Scottish Railway Company 
at Crewe is an unfamiliar yet highly important factor in 
the company’s organisation. Amongst its other work this 
year the department has to arrange the supply of the 
materials required for the renewal programme for 800 
miles of track, involving the supply of 95,000 tons of 
steel rails, 65,000 tons of chairs, 258,250 fish-plates, and 
quantities of keys, screws, sleepers, &c. We are informed 
that about 100 loaded wagons of permanent way stores 
leave Crewe every week. In the stocks maintained by the 
stores there are no less than 2500 varieties of rail chairs, 
and nearly fifty varieties of rail lengths, ranging from $ft. 
to 60ft. and weighing 85 lb., 95 Ib., or 100 Ib. per yard. 


RoapD IMPROVEMENTS IN ARGYLLSHIRE.—The Minister 
of Transport has made grants from the Road Fund to 
cover the cost, estimated at about £100,000, of widening 
and reconstructing two roads in Argyllshire. One of the 
roads, 6} miles long, follows the banks of Loch Linnhe 
from Keil to Stronchreggan in Ardnamurchan; the 
other, about 10? miles in length, is in the Island of Mull, 
between Tobermory and Salen Pier. At present the roads 
are in a bad state of repair, being surfaced with loose gravel 
which in many places leaves the rock exposed. The recon- 
structed carriageways will have a width of 9ft., which 
will be increased to 16ft. on steep hills and blind corners, 
and the surface will be of bituminous macadam. Passing 
places, 16ft. wide, will be provided, numbering not fewer 
than twelve per mile. Work on both roads is now begin- 
ing, and it is hoped to complete the schemes in the course 
of 1940, 

KAILWAy Sratistics.—Railway statistics for the 
calendar month of March and the four weeks ended 
March 19th, 1938, show that the total number of passenger 
journeys (excluding season ticket holders) taken on all 
standard-gauge railways in Great Britain in the month 
of March, 1938, was 100,569,199, a decrease compared 
with March, 1937, of 7,400,677. The receipts from 
passengers (excluding season ticket holders) showed a 
decrease of £724,087, or 16-8 per cent. These com. 
parisons are affected by the inclusion in the figures for 
March, 1937, of Easter traffic; in 1938 Easter fell in 
April. If the railway undertakings of the London 
Passenger Transport Board be omitted, the figures show a 
decrease in journeys of 7,100,245, or 9-8 per cent., and a 
decrease in receipts of £714,386, or 18-7 per cent. For all 
railways the receipts from passenger train traffic (including 
season tickets and parcels and miscellaneous traffic, but 
excluding mails and parcels post) were £667,553 less than 
in March, 1937. For the four weeks ended March 19th, 
1938, the coaching train miles showed an increase of 
419,286 compared with the four weeks ended March 20th, 
1937. The total tonnage of freight conveyed in the four 
weeks ended March 19th, 1938, was 23,572,270. The 
freight train receipts amounted to £7,661,973, an increase 
of £59,604. The freight train miles run were 40,707 
more than in the corresponding period of 1937. The 
average train load decreased from 133} to 132} tons, and 
the net ton-miles per engine-hour increased from 464} 
to 4804. 


FARNHAM By-pass.—The Minister of Transport has 
made a grant to the Surrey County Council towards the 
cost, estimated at £335,000, of constructing Farnham 
By-pass, work on which is to begin immediately. The 
new road, 3} miles long and 120ft. wide, will by-pass 
the town on the south‘side and will take away from the 
centre of Farnham the heavy through traffic on the 
Guildford—Winchester and Aldershot-Farnham routes. 
Special road safety features to be incorporated in the 
by-pass include a fly-over junction of an unusual character, 
dual carriageways, cycle tracks, footpaths, pedestrian 
footbridges and subways, and traffic roundabouts. The 
fly-over will be at the junction with the Guildford Road 
east of the town, and has been planned to take advantage 
of the unusual lay-out of the roads brought about by 
the deep sandpits in this neighbourhood. To avoid the 
danger of one traffic stream crossing another at this 
junction, there will be a complete system of one-way 
roads. The scheme also provides for a new bridge to carry 
the by-pass, the widening of Cox Bridge, the provision 
of roundabouts at junctions, and the diversion of the 
river Wey to lessen the risk of flooding and reduce the 
number of bridges required. Except on the one-way 
sections, the by-pass will be 120ft. wide, accommodating 
dual 22ft. carriageways, separated by a 26ft. central 
reservation, two 9ft. cycle tracks, two 8ft. footpaths, 
and grass verges. The one-way roads will be 60ft. wide, 


and the dimensions of the various tracks will be the same 


Miscellanea. 





Base Mera ConsuMPTION.—-A review of base metal 
conditions issued by the British Metal Corporation, Ltd., 
shows that during 1936 the world apparent consumption 
of copper amounted to 2,161,000 tons, of lead 1,704,000 
tons, and spelter 1,581,000 tons. It is stated that world 
industry now shows signs of slowing down, and in several 
countries, particularly the United Kingdom, there are 
indications of declining demand. 


A New ADHESIVE For PLywoov.—A new type of 
adhesive for the glueing of plywood has been developed 
by Bakelite, Ltd. Known as ‘‘ Plybond,” the new material 
is in the form of a thin sheet of paper which has been 
impregnated with Bakelite resinoid. This latter possesses 
the property of first becoming fluid under the influence of 
heat and then rehardening to an infusible and insoluble 
state when heating is continued. In the manufacture 
of plywood, the procedure adopted is to interleave the 
various plies with ‘* Plybond,” the whole then being formed 
into a homogeneous board in a heated press. The resultant 
sheet is claimed to be water and steam resistant, while it 


Immersion in water of a plywood board bonded with 
“Plybond ” is said to result in an increase in strength, 
while only a very slight weakening of the bond is apparent 
after prolonged boiling in water. 


RAILWAYS AND THE TRANSPORT OF [RON AND STEEL.— 
Mr. A. C. W. Impey, the transport manager of Dorman, 
Long and Co., Ltd., in the course of a recent address, said 
that from the raw material to the finished product the iron 
and steel industry represented 25 per cent. of the total 
tonnage carried by the railways and 19 per cent. of the 
total receipts. An annual production and consumption of 
30,000,000 tons of coal and coke, and also the large 
amount of ironstone and limestone had to be taken into 
consideration when dealing with the transport side of the 
industry. Mr. Impey said that these materials yielded 
44,500,000 tons of traffic to the railways and £7,000,000 
in carriage. Pig iron, semi-finished, and finished steel 
represented another 24,000,000 tons and £10,000,000, 
making a total of nearly 70,000,000 tons of material and 
approximately £18,000,000 in receipts. From start to 
finish the cost of rail transport on every ton of steel 
delivered to inland destinations averaged 26s. per ton. 


Trin Consumption ANALysIs.—According to the June 
issue of the International Tin Research and Development 
Counci]’s Bulletin, published by The Hague Statistical 
Office, world apparent consumption of tin has decreased 
by almost 22 per cent. from 67,500 tons in January—April, 
1937, to 52,700 tons in January-April, 1938. World 
production in the same periods has decreased from 62,300 
tons to 57,800 tons. World tin-plate production in the 
first four months of 1938 totalled 910,000 tons, showing 
a decrease of 38} per cent. as compared with the total of 
1,478,000 tons for the corresponding period of 1937. 
Production in May, 1938, is estimated at 223,000 tons, 
against 394,000 tons in May, 1937. The visible world 
stocks of tin fell by 2594 tons during May, 1938, to 26,308 
tons at the end of the month, compared with 23,027 
tons at the end of May, 1937. World apparent consump- 
tion of tin in the year ended April, 1938, was 183,700 tons, 
and the estimated consumption in manufacture was 
162,700 tons, indicating an increase of 21,000 tons in 
invisible stocks during that period. 


CoNCRETE AGGREGATES.—A technical report on the 
grading of aggregates and the workability of concrete 
has been prepared by the Building Research Station and 
the Road Research Laboratory, and is published by His 
Majesty’s Stationery Office at Is. 3d. net. A new con- 
ception of workability, which relates primarily to concrete 
density, is given; a method for its measurement is 
described, and a wide range of cement contents, aggre- 
gate gradings, and types is examined. Tables are pre- 
sented which will enable the best combination of work- 
ability and strength for any particular purpose to be 
obtained. The main points of the work may be sum- 
marised as follows :—(1) Provided the water-cement 
ratio is not varied and the concrete is fully compacted, 
its strength is independent of the grading of the aggre- 
gate ; (2) the grading is of importance only in so far as 
it affects workability and the water-cement ratio to obtain 
the required workability ; its precise effect depends 
upon the particular degree of workability required ; 
(3) the suitability of the grading of an aggregate should 
be judged with regard to the cement content and degree 
of workability required. 


THE INTERNATIONAL ELECTROTECHNICAL COMMISSION. 
—On Friday, July Ist, more than 600 guests were present 
at a banquet at Guildhall, London, given by the British 
Standards Institution in honour of members of the 
International Electrotechnical Commission who were 
present at the conference recently concluded at Torquay. 
The Duke of Kent was the guest of honour and proposed 
the toast of “‘ The Commission.” Dealing with its work 
of co-ordination and simplification of industrial require- 
ments in the electrical field, he stressed the value of such 
work to international trade. Such standards, he said, 
promoted confidence in the electrical industry throughout 
the world, and the different countries were free to adopt 
them if they so desired. In his remarks on the work of 
terms and definitions upon which the Commission had 
been working, the Duke said that it constituted an 
international vocabulary of the utmost value to world 
trade. Responding to the toast, the President of the 
Commission, Professor L. Lombardi, spoke of the spirit 
of impartiality and co-operation at the Torquay Con- 
ference, and said that international differences would be 
settled much more easily if politicians met in the same 
spirit. He spoke with enthusiasm of the team which 
had worked so hard and with such success on the vocabu- 
lary terms and definitions. In expressing regret at the 
absence of Colonel Crompton, who proposed the forma- 
tion of the Commission, Professor Lombardi said that he 
was one of those present at the meeting at St. Louis in 
1904. The health of the Lord Mayor was proposed by 
Mr. T. St. Quintin Hill, the Comptroller-General of the 
Department of Overseas Trade, and in expressing his 
thanks, Sir Harry Twyford pointed out that in the early 


offers considerable resistance to insects and fungus.¢ 





Air and Water. 


New SuspmarineE H.M.S. “ THetis.”—Cammell Laird 
and Co., Ltd., Birkenhead, launched on June 29th H.M.S. 
*‘ Thetis,” a submarine under construction by the com- 
pany for the British Admiralty. The vessel has a standard 
displacement of 1090 tons and carries one 4in, gun. 


New Sues ror THE Britiso Navy.—During the second 
half of this year twenty-five ships, totalling about 70,000 
tons, are to be completed for service in the British Navy. 
Amongst these vessels are the aircraft carrier “ Ark 
Royal,” two cruisers, and nine “Tribal” class 
destroyers. 


DeaTtu or Mr. J. H. ScruTToN.-—-We regret to note the 
death of Mr. J. H. Scrutton, who was a former Chairman 
of Lloyd’s Register of Shipping and Vice-President of the 
Chamber of Shipping. He retired from active business 
shortly after the war, but maintained his association 
with the Chamber of Shipping and Lloyd’s Register of 
Shipping. 

RETIREMENT OF Mr. T. W. Jonnson.—Mr. T. W. 
» Johnson, superintendent engineer of the Natal Line of 
steamers, retired on July 30th, after forty-six years’ 
continuous service with the company. He commenced 
his service in 1892 as fourth engineer, and in six years he 
was promoted to chief engineer, in which position he 
remained until 1923, when he left the sea on being 
appointed superintendent engineer. 


Tue Krna’s Cur Arr Race.—Mr. A. Henshaw, flying a 
Percival ‘* Mew Gull ” at an average speed of 236-25 miles 
an hour, won the King’s Cup Air Race on Saturday, July 
2nd. Mr. G. Guthrie, in a similar machine, was second at 
an average speed of 220-5 miles an hour, and Mr. L. H. T. 
Cliffe, in a Miles ‘‘ Hawk Major,” was third at a speed of 
146-25 miles an hour. The distance flown was 1012 miles 
and consisted of twenty laps over a 50-5 miles triangular 
course. 

Luioyp’s Wreck Returns.—The Lloyd’s Register 
wreck returns for the quarter ending December 31st, 
1937, show that there were sixty-three ships of 144,131 
gross tons lost in consequence of casualty or stress of 
weather. Of these, eleven of 38,486 tons were steamers 
and motorships owned in Great Britain and Ireland. The 
number of ships broken up, not known to be in conse- 
quence of casualty or stress of weather, is given as eighty- 
five of 117,575 gross tons, of which twenty-one steamers 
and motorships aggregating 19,620 tons and two sailing 
ships of 320 tons were owned in the United Kingdom. 


A Fast Ferry Sxaip.—A new ferry ship, the “ South 
Steyne,” built by Henry Robb, Ltd., for service in 
Australia between Sydney and Manly Beach, will be the 
fastest vessel of its kind in the British Empire. The 
vessel, which is double-ended and has two bows, two 
rudders, and two propellers, has been designed for a speed 
of 17 knots, and will accommodate 2000 passengers. The 
principal dimensions of the ship are: Length, 220ft.; 
breadth moulded, 38ft., and depth moulded to main 
deck 15ft. 9in. The engines consist of one four-crank, 
triple-expansion engine, the steam being supplied by 
four single-ended, return-tube, oil-fired boilers. 


New ScHoot ror AIRCRAFT APPRENTICES.—The new 
Royal Air Force School for Aircraft Apprentices at 
Cosford, Staffordshire, will form on July 15th. It will be 
used for training aircraft apprentices as fitters. A sub- 
stantial number of airmen will also be trained as flight 
riggers and flight mechanics. The school, the buildings for 
which are being erected on a site of nearly 660 acres, will 
open in August with 250 new entrants and 500 aircraft 
apprentices transferred from No. 1 School of Technical 
Training (Apprentices), Halton. This complement will 
be increased gradually to a total of approximately 4000 
apprentices and airmen. It is anticipated that the full 
complement will be reached next year. The educational 
and technical staff will then number about 450. The 
educational and technical training on the three-year 
apprenticeship course will be similar to that given at 
Halton. 

VESSELS IN British CoastaL TrapE.—Replying to a 
question with regard to the number of vessels engaged in 
the coastwise trade of the United Kingdom before the 
war and at the present time, Mr. R. 8. Hudson said that, 
on April 3rd, 1911, when the last pre-war census of seamen 
was held, the number of vessels registered at ports in the 
United Kingdom and engaged in the coasting trade of the 
British Isles was 3433, averaging 126 tons net, with a 
complement of two officers and five crew per vessel. 
The corresponding particulars, but relating to the coasting 
trade of Great Britain and Northern Ireland, ascertained 
at the census held on June 15th, 1937, were. 904 vessels, 
averaging 269 tons net, with three officers and eight crew 
per vessel. The principal cause of the decline in the 
number of vessels from 3433 to 904 had been the sub- 
stantial reduction in the number of sailing vessels from 
1868 to 194. 

THe Mercuanr Navy Derence Course.—The 
Admiralty has decided to institute further training in 
gunnery for certain merchant navy officers, to supplement 
that already given in the merchant navy defence course. 
This training will be known as the merchant navy defence 
course, Part 2, and will commence on Monday, July 18th, 
1938. It will be open to all navigating officers who have 
completed sessions * AS YD Se, ane” G of 
the merchant navy defence course, except masters In 
command and officers who have not been employed in the 
merchant navy for twelve months. The new course will 
take five days from Monday to Friday each week and, it is 
stated, since the instruction is progressive, it is most 
desirable that it should be completed without a break in 
instruction. As, however, this will not always be possible 
for officers whose periods in harbour are short, the course 
has been divided into two independent sections, which 
can be taken separately, either being taken first. Sect ion ] 
will occupy two days and Section II three days. Each 
section, once commenced, must be completed without a 
break in instruction. The merchant navy defence course, 
Part 2, will be held at London, Liverpool, G¥asgow, South 
Shields, Cardiff, and Hull in the same establishments as 








as on the dual road. 


days of his career he had served as an electrical engineer. 





the merchant navy defence course. 
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LARGER BATTLESHIPS. 


‘THe three- Power protocol, modifying the London 
Naval Treaty of 1936, which was signed in London 
on Thursday last, June 30th, sets a period to 
months of discussion arising out of the circum- 
stantial reports circulated early this year to the 
effect that Japan was building warships above the 
limits of size established by the Treaty in question, 
to which she is not a signatory. To the best of our 
knowledge these reports still lack confirmation, 
and, on the face of things, are open to suspicion. 
That a country whose financial situation was none 
of the best, even before she embarked on her major 
campaign in China, would deliberately challenge 
the rest of the world to a naval shipbuilding race 
in which the longer purse must surely win, has 
always seemed to us improbable. None the less, 
the reports persisted, and were, and apparently 
still are, taken seriously by the British and 
American naval staffs. Otherwise it is incon- 
ceivable that the two Governments, with the 
reluctant assent of France, should have decided 
to raise by 10,000 tons the limit of 35,000 tons 
imposed on future battleships by the Treaty. of 
1936. It is admitted that the new’ maximum of 
45,000 tons is higher than Great Britain desired, 
but it is the lowest figure on which agreement was 
found to be possible. From this it is to be inferred 
that American naval officers favour a heavier 
armament than is considered necessary here, com- 
bined with a high degree of protection and speed. 
In respect of the last-named quality it is to be 
remembered that the existing American battle 
fleet is handicapped by its low average speed and 
does not conform to present-day standards of 
mobility. True to the national predilection for 
compromise, Great Britain has decided to steer a 
middle course. The two battleships authorised 
for construction this year are to be vessels not 
exceeding 40,000 tons and will be armed with 
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l6in. guns. On that displacement it should be 
feasible to provide adequate armour protection 
and engine power, in spite of the relatively enor- 
mous addition of weight represented by the 16in. 
gun, its mountings, and ammunition, as compared 
with the 14in. armament of the ‘‘ King George V ”’ 
and her four sisters. 

At first sight the decision to lay down ships of 
40,000 tons and to revert to the 16in. gun may seem 
regrettable, and even open to severe criticism. 
For the past fifteen years this country has steadily 
urged the rationalisation of man-of-war dimen- 
sions. Before, during, and after the Geneva dis- 
armament conference, our representatives proposed 
for battleships a limit of 22,000 tons and 12in. 
guns, subject to a proportional scaling-down of 
cruiser displacement and armament. Failing that, 
a battleship maximum of 25,000 tons, with guns 
not exceeding 13-5in., was suggested. The other 
European Powers, without exception, were pre- 
pared to give these proposals sympathetic con- 
sideration, and had they alone been concerned 
there is little doubt that the battleship of the 
future would have been standardised at a maximum 
displacement little more than half that which was 
established by last week’s protocol. That the oppo- 
sition of America was responsible for the failure of 
this plan is well known. The refusal of her naval 
experts to accept small battleships was not, how- 
ever, in any sense due to perversity. Their attitude 
was dictated entirely by considerations of the 
national interest. In their view it was not possible 
to design, on a limited tonnage, a capital ship 
which would possess, first, the wide radius of 
action essential in the case of a navy which, 
having few bases oversea, may yet have to wage 
war in areas distant by thousands of miles from the 
American continent, and, secondly, armament 
and protection on the liberal scale which has always 
been demanded by American tacticians. Until 
now they have subordinated speed to these three 
qualities, but as every capital ship under con- 
struction abroad is designed for speeds of 28 knots 
or more, this figure has been specified for the new 
American battleships. It will be seen, therefore, 
that 45,000 tons is not an exaggerated size for 
ships which must incorporate all the desiderata 
mentioned above. It is, in fact, only slightly above 
the displacement of the American capital ships 
which were building in 1921 and were subsequently 
cancelled by the Washington Treaty. In any case 
America does not intend to exercise in the imme- 
diate future the rights she has acquired as the 
result of “ esealation.’’ According to semi-official 
messages from Washington, at least four of the 
six projected battleships are to be vessels of 
35,000 tons. This decision apparently reflects the 
doubts still entertained that Japan is building, or 
proposing to build, vessels above this displacement. 
It would appear that reports to that effect are 
taken more seriously in this country, for the two 
battleships provided for in the 1938 building pro- 
gramme are, as already stated, to have a standard 
displacement not exceeding 40,000 tons, which 
presumably means that they will verge on that 
size. Much as we deprecate the inflation of warship 
dimensions and the consequent increase in first 
cost and maintenance charges, we do not see what 
other course the Admiralty could have followed. 
Had it adhered to the 35,000-ton and 14in. gun 
limits in force before the escalator clause was 
invoked, and had it then been discovered that 
contemporary Japanese battleships were of appre- 
ciably larger size and heavier armament, the 
Admiralty would inevitably have had to face 
severe criticism. In some quarters it will, no 
doubt, be argued that by building larger ships 
we shall virtually compel Japan to follow suit, 
even if she has not already taken the lead. That 
probability was certainly considered before the 
decision was taken. The fact remains that the 
moral responsibility for the increase in battleship 
dimensions rests with Japan, whose refusal to 
disclose any details of her current building pro- 
gramme inevitably suggests that she may be pre- 
paring those very surprises in the way of new naval 
weapons the prevention of which was the whole 
purpose of the various naval limitation agree- 
ments negotiated since the war. She has, in fact, 
deliberately reintroduced into her naval policy 
the element of secrecy which has had such baneful 
results in the past. This is much to be regretted, 
but since Tokyo remains deaf to reasoned argument 
the other Powers have no option but to take the 
countermeasures which they deem expedient. 

Meanwhile Great Britain, having decided to 
adopt for the present a limit of 40,000 tons and 
l6in. guns, is taking steps to ensure that this new 
standard shall not be exceeded by her European 
neighbours. No difficulty will be made by France, 





which has announced her intention of keeping to 
the old limit of 35,000 tons as long as it is not 
surpassed either by Germany or Italy. They. 
however, may elect to follow the British lead, if 
only for reasons of national prestige, but there is 
nothing to indicate that they will go beyond it. 
Ever since the Anglo-German naval agreement was 
signed some three years ago, Germany has been 
working methodically, but by no means rapidly, 
up to the 35:100 ratio based upon Britain’s 
aggregate tonnage, to which she is entitled. At 
the present rate it will be another three or four 
years before she achieves her full quota, and we 
would add that this convincing proof of her 
determination to avoid even the semblance of 
competitive building deserves the fullest recog- 
nition in this country. At the present time 
Germany has under construction two battleships 
of 35,000 tons, with a third projected or recently 
laid down. It is improbable that these ships will 
be modified as a result of the British decision to go 
up 5000 tons in the vessels to be begun this year. 
Italy has two 35,000-ton units, “ Littorio”” and 
“Vittoria Veneto,” afloat and too far advanced 
towards completion to be altered, and two further 
ships of the same size which are to be started some 
time this year. The latter may conceivably be re- 
designed to conform to the new British standard. 
Although not a party to the London Naval Treaty. 
1936, Italy has kept her subsequent construction 
well within the qualitative limits it imposed. She 
has also promised to make a formal declaration of 
adhesion to the Treaty as soon as the Anglo- 
Italian agreement becomes operative. The Soviet 
Government has been notified of Britain’s inten- 
tions, but its reply is still awaited. It is, however, 
scarcely to be feared that Russia, still absorbed 
in the technical problem of producing cruisers and 
destroyers without foreign assistance, will build 
mastodon battleships. So far as Europe is con- 
cerned, therefore, warship inflation is likely to be 
kept within reasonable limits, even though the 
United States should eventually take up the 
supposed Japanese challenge and build 45,000-ton 
ships to preserve the balance of power in the 
Pacific. As regards the two projected British 
battleships, they are expected to resemble the 
“King George V”’ class in general design, pro- 
tection, and speed, the only difference apart from 
increased displacement being the substitution of a 
reduced number of 16in. guns for the 14in. arma- 
ment of the earlier ships. The small amount, 
£19,530, voted for each of these vessels in the 
Supplementary Estimate issued on June 2nd 
suggests that they will not be laid down before the 
close of the financial year, in which case they 
should enter service in the latter part of 1942. 


Watches and Skilled Labour. 


THE annual Report of the Astronomer Royal 
contains a comment of special interest, on the 
difficulty of obtaining satisfactory repair work on 
chronometers and other high-grade instruments 
of a similar nature, used for navigation, the lack 
of highly skilled craftsmen necessary for this 
work being attributed to a fall in the public 
demand for high-class watches. It seems to be 
suggested that the majority of people now carry 
cheap watches, which are not worth the expense 
of repair, and that this has led to an almost total 
extinction of the proficient repairers and adjusters 
of former days. It is said that the position is 
now so serious that the illness of one key craftsman 
can seriously hamper all the firms doing Admiralty 
repair work of this class. 

Whilst we do not challenge the truth of the 
Astronomer Royal’s statement, we venture to 
think that the explanation given may mislead the 
unwary. The modern watch of the interchangeable 
type is by no means always a roughly made or 
cheap instrument, and, indeed, the coming of 
the very small wristlet watches, so popular to-day, 
has demanded standards of accuracy, and a reduc- 
tion of limits of tolerance, to a degree hitherto 
unheard of in the industry. Despite this, the 
present-day factory-made instrument is in every 
way a better timekeeper, and a more accurate 
example of production than the general average 
of watches made in the past, for in such matters 
as the scientific data available to the designers. 
the choice of materials, the cutting of the teeth 
of wheels and pinions, and the setting of jewels, 
progress has been both rapid and continuous. 
Hundreds of thousands of modern watches are 
produced annually to such accurate limits that 
stocks of replacement parts can be held and 
fitted as required, with a minimum of expenditure 
in skill and time. It is here, it seems, that the 
real explanation of the decline in the number of 











44 





THE-ENGINEER 








JuLY 8, 1938 











men qualified to deal with chronometer repair 
work is to be found. The increase in factory 
efficiency and the development of standardisation 
has resulted in the repairer only being called upon 
to fit the already accurately made parts which 
he obtains easily and cheaply from the manufac- 
turer, and in the factories themselves, machine 
tools which only need semi-skilled labour for their 
supervision are yearly increasing in numbers. 
In the past, watch parts were not interchangeable, 
even in the smallest sense, and a repairer had to 
possess the ability to make almost any required 
part in its entirety, and to do the necessary 
adjusting work called for by its fitting. Such 
skill, which was only acquired by long practice, 
is superfluous to-day, for the replacement of worn 
or defective parts is a simple matter, and any work 
beyond ordinary fitting is usually carried out by 
special tools supplied by the manufacturers. 
Furthermore, the introduction of special alloys 
for balance springs, has rendered the older forms 
of bi-metallic compensation balance obsolete, 
at any rate to a large extent, and the elaborate 
technique needed in handling such components 
is becoming more and more a thing of the past. 
All this, however, does not necessarily mean 
that watches are less accurate, or, on the average, 
of lower quality. In the past, the number of persons 
who owned watches was considerably lower 
than it is to-day, and it is to the type of person 
who formerly carried no personal timekeeper that 
the cheap watch is largely being sold. The section 
of the market which demanded quality in former 
times still does so, but until the cheap watch was 
introduced there was no timekeeper within reach 
of the more popular demand. Factory production 
has, in fact, tended to improve the average 
standard of watch-making, for accurately made 
and fully jewelled movements are now available 
in quantities and at prices which would have 
seemed impossible only a few years ago. Technical 
matters, such as the jewelling of all the pivots 
of the train. the adoption of double-roller lever 
escapements. and the provision of wheels and 
pinions with tooth forms of practically scientific 
accuracy, are common to even moderately priced 
watches to-day, but were by no means so until 
quite recently. If anything is needed to confirm 
this statement, an analysis of the results of the 
timing trials of the leading observatory and 
laboratory tests will show clearly the rise in the 
marks obtained by large numbers of the time- 
keepers submitted. It is admitted in the industry 
that some of the awards are so high as to have 
been considered unattainable only a year or two 
hack, and the advance is still going on. 

What is really happening is that, like many 
other engineering industries, the watch-making 
industry is becoming more mechanised, and hand 
work is being superseded. Not, perhaps, in the 
most advanced fields of construction, for the 
making of chronometers is likely to remain always 
a craftsman’s task, but in the more general sphere. 
which has always hitherto formed the training 
school for the men who would eventually handle 
chronometer work. This being so, the considera- 
tions mentioned seem likely to lead to the position 
becoming worse instead of better in the future. 
As the factory becomes more and more mechanised, 
the number of craftsmen needed will be further 
reduced, and those remaining will be fully occupied 
in directing normal production. It may even 
prove necessary eventually to provide some special 
incentive to attract men for chronometer work. 
That this is in the mind of those concerned is 
suggested by the establishment of a workshop for 
specialised repairs of this kind at the Observatory 
itself. Founded in November, 1937, with a 
small staff, the shop is specially mentioned in the 
Report as having already greatly facilitated and 
accelerated repair work. To find suitable staff 
for such an establishment, it may be necessary 
in the future to select craftsmen and train them 
along lines which are quite different from the 
increasing specialisation and departmental work 
of a factory. It certainly seems that the time has 
come for this position to be seriously considered, 
for, before the lack of repairers becomes more 
severe, some steps should be taken to safeguard 
a craftsmanship so important to us as a maritime 
nation. 


High Speeds on Railways. 


Ir is a fact more familiar to the editors of news- 
papers than the general public that our four rail- 
ways are vying with each other in the search for 
publicity, the L.M.S. and the L.N.E.R. being most 
active in this respect, probably because of their 


L.N.E.R. set up a speed record for Great Britain 
of 112 miles per hour and a few months later the 
L.M.S. beat it with 114 miles per hour. Now the 
first-named has increased its bid with a record of 
125 miles per hour, and we may expect to hear at 
any moment that the L.M.S. has touched 130. 
So the game will go on until the C.M.E.’s tell the 
publicity people that these snap runs of a few 
miles, or even of only a few hundred yards, as on 
Sunday last, mean little or nothing. Locomotives 
are not designed for stunting, but for doing an 
honest job of work, day in, day out, night in, night 
out. It is not the engine that can haul 236} tons 
behind the tender for three miles at 120 miles per 
hour or for 306 yards at 125 miles per hour that 
counts, but the engine that can take a train of 
500 tons day after day to Scotland and back at a 
high speed, a low fuel consumption, small main- 
tenance cost, and no damage to the permanent 
way. It is by that record that they ought to be 
judged, and we suggest that the publicity 
departments of the companies may be doing 
a disservice by stressing, events which may 
conceivably be of some technical value to the 
C.M.E., but are of none to the traveller. They 
would be better employed were they to give a 
daily record of the times of arrival and departure 
of crack trains. The engineers, mechanical and 
civil, have given the companies the means of running 
very fast services. The best rivalry now would be 
to aim at one hundred per cent. punctuality. 








Obituary. 


W. M. MORDEY. 


THE death of Mr. W. M. Mordey, at the age of 
eighty-two, removes from the electrical profession a 
man whose work in the early days of electricity supply 
scarcely seems to have received in recent times the 
recognition it deserves. Few of the younger genera- 
tion of electrical engineers appear to appreciate the 
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important part Mordey Victoria alternators played 
in the generation of single-phase current or to what 
extent the originator of those machines contributed 
to the solution of the problems that presented them- 
selves when electric lighting began to replace gas. 
At the Bankside station of the City of London Electric 
Lighting Company and at other stations throughout 
the country and abroad, Mordey alternators were used, 
and although their performance sometimes left some- 
thing to be desired, they helped in no small measure 
to lay the foundations of the electricity supply 
industry. Mordey alternators and Raworth engines 
and switchgear were as familiar to pioneer electrical 
engineers as Parsons’ turbo-generators and Reyrolle 
switchgear are to those operating power stations at 
the present time, but who do not for the most part 
remember or appreciate the trials and troubles that 
beset their predecessors. 

Born at Donnywell, in the County of Durham, on 
March 28th, 1856, William Morris Mordey was the 
second son of John Goodchild Mordey and the 
grandson of Dr. William Mordey several times Mayor 
of Sunderland. At the age of fourteen he entered the 
postal telegraph service and after being employed for 
a short time in London he was transferred to Bradford. 
Having devoted his leisure to the study of physics 
related to telegraphy, he gave instruction in tele- 
graphy, magnetism, and electricity for the Science 





London. In telegraphy he had to rely entirely on his 
own resources, as no tuition was obtainable, but the 
classes he conducted proved highly successful. 
Sitting for examination with his own class in 1881, 
Mr. Mordey obtained the second prize and medal of 
the City and Guilds Institute in the advanced stage 
of this subject. At the end of the same year he left 
the telegraph service and obtained employment with 
the Anglo-American Brush Electric Light Corpora 
tion, now the Brush Electrical Engineering Company, 
where he became chief electrician. From the year 
1881 to 1897 he devoted his energies while with this 
concern to the design of A.C. and D.C, dynamos, 
motors, and transformers. From the misfortunes of 
the period Mr. Mordey did not escape, but although 
he had to face many difficulties, he never published 
anything directly relating to them. The history of 
the technical side of electricity supply has been sadly 
neglected. Few seem to have considered it worth 
while to record at length their early experiences, and 
with the death of this pioneer who did so much in 
bygone days, scarcely anyone is left to do so. 

One of the tasks that had to be faced when alter- 
nators came into use was to get them to run satis- 
factorily in parallel. The hunting and falling out of 
step of these machines sometimes led to a complete 
failure of the supply, and it was at one time deemed 
desirable at the Bankside station to run the engines 
on the stop valve with the governors out of action. 
This necessitated men at the valves to regulate the 
steam supply and to prevent the engines racing in 
the event of a machine fuse blowing. Another trouble 
at Bankside, in no way due to faulty mechanical or 
electrical machine design, was that sudden and 
unexpected loads often resulted in serious drops in 
steam pressure, which led, we have heard it said, to # 
man being stationed on the roof to report the approach 
of dull weather. Those were exciting and strenuous 
times, which gave early designers of electric generating 
stations much food for thought concerning methods 
that might be adopted to surmount the imperfections 
of the plant. 

To Mr. Mordey belongs the credit of helping forward 
in this country the cerrect production of transformer 
iron, by devoting attention to the specification, 
treatment, and testing of that iron. He is said to 
have been the originator of the word periodicity, but 
it is doubtful if he realised that the quantity to which 
it refers would ultimately be controlled with such 
precision as to make A.C. suitable for operating 
electric clocks. He was the author of many papers, 
and one presented by him in conjunction with Mr. 
B. M. Jenkin, in 1902, on ‘‘ Electric Traction,” had 
the distinction of occupying the Institution of Civil 
Engineers for five evenings in discussion. Stress was 
laid in the paper on the possibilities, for railway work, 
of the Ward Leonard single-phase system, involving 
the use of locomotives carrying motor generators for 
converting the A.C. into D.C. Excessive weight and 
other disadvantages stood in the way of the system's 
adoption, but it is interesting to observe that on one 
of the experimental 50-cycle locomotives now under- 
going trials in Germany the broad principle is being 
employed, the main difference being that a rectifier 
is used instead of a motor generator. 

At the close of 1886 he took part in a spirited con- 
troversy with Ayrton and Perry concerning the 
relative merits of different designs of dynamos and 
motors. For a paper on ‘“‘ Some Prejudicial Actions in 
Dynamo Machines,” read before the Society of Tele- 
graph Engineers in 1883, he received honourable 
mention of the Council, whilst the paper he presented 
in conjunction with Mr. B. M. Jenkin before the 
Institution of Civil Engineers was awarded the 
Telford and Stephenson medals. At the British 
Association meeting in 1886 he read a paper on ‘‘ An 
Electric Motor Phenomenon’ and demonstrated 
experimentally the effects of self-induction. Later in 
the same year he presented at a meeting of the South 
Wales Institute of Engineers a paper describing 
experiments relating to the possibility of explosions 
in fiery mines illuminated with incandescent electric 
lamps. From 1890-1894 he was a member of the 
Council of the Institution of Electrical Engineers. 
For a contribution he read before that body on 
A.C. working, dealing, among other things, with the 
best construction of alternators for parallel working, 
he received the Institution’s premium for that year. 
In 1908 he became President of the Institution, his 
presidential address being devoted mainly to proving 
that, contrary to prevailing ideas, electricity supply in 
Great Britain was ahead of that in Germany. Various 
other papers to learned societies can be placed to his 
credit, including one on ‘Slow Changes in the 
Permeability of ron,” read before the Royal Society. 
and others before the British Association on ‘‘ Carbon 
Resistances for High Voltages”’ and ‘‘ An Instru- 
ment for Measuring Magnetic Permeability.” 

On two occasions, namely, in 1891 and in 1898, he 
visited the United States, mainly to examine the 
systems of electric traction, in which he took a keen 
interest. When, in 1897, he severed his official con- 
nection with the Brush Company, he became a con- 
sulting engineer, but the latter part of his life he 
spent in retirement. Apart from his work relating to 
dynamo electric machinery, his name will be remem- 
bered as the discoverer of the Mordey effect. From 
long and patient investigations of the properties of 
matter subjected to alternating fields he found that 
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high magnetic hysteresis, exhibited, in the powdered 
state, a peculiar repulsion effect in these fields, and 
by suitable apparatus was able to apply the pheno- 
menon to the separation of ores and to other purposes. 

During his term of presidency at the Institution of 
Klectrical Engineers he gave attention to the selection 
and purchase of the Medical Examination Hall of 
the College of Physicians and the Royal College of 
Surgeons on the Victoria Embankment, now the 
Institution’s headquarters. In the Institution’s 
welfare he took a keen interest and was a familiar 
figure, even to the last, at its social functions. 
Although he never attained the prominence of such 
men as Ferranti and Crompton, he was in the early 
days a prolific contributor to learned societies’ 
‘* Proceedings ” and an electrical designer of no mean 
ability. He was a member of the Institution of Civil 
Engineers and a member of the American Institute of 
Electrical Engineers. 


SIR HERBERT HUMPHRIES. 


Many of our readers, particularly those living in 
the Midlands, will learn with regret of the death of 
Sir Herbert Humphries, which took place on Thurs- 
day, June 30th, at his home at Wylde Green. ‘Sir 
Herbert, who was in his sixtieth year, retired from his 
post as City Engineer and Surveyor of Birmingham 
in July, 1919, after sixteen years of distinguished 
service, and became the leading partner in the 
firm of Sir Herbert Humphries and McDonald, con- 
sulting engineers, of Birmingham Road, Wylde 
Green, Birmingham. His death took place after a 
long illness. He was educated at King Edward VI 
Grammar School, Stourbridge, and Mason College 
and the School of Art in Birmingham, and was a 
pupil of a former Engineer and Surveyor of Finchley, 
North London. Later he joined the firm of Messrs. 
Wyatt and Son, civil engineers, in private practice 
in the West Midlands, North Wales, and other parts 
of the country, and also on the Continent, with whom he 
was engaged in carrying out numerous water, sewerage, 
drainage, and flood prevention schemes, along with 
bridge and light railway construction and architec- 
tural work. He then became engineering assistant 
to the City Engineer of York, and engineer to the 
Ouse and Fosse Navigation. Returning to the 
Midlands, he was appointed Deputy Engineer and 
Surveyor to the former Handsworth Council, and 
Engineer and Surveyor and Tramways Engineer to 
the former Erdington Council. About 1911 he 
became Divisional Engineer and later City Engineer 
and Surveyor of the City of Birmingham. He was 
also Executive Officer for the Housing Schemes of 
that city from 1919 to his retirement in 1935. His 
work in the Birmingham area included the carrying 
out of extensive town-planning schemes, the con- 
struction of tramways, sewerage, drainage, and river 
improvement works, numerous bridges, various public 
buildings, the construction of many miles of main 
arterial and secondary roads, including the Birming- 
ham and Wolverhampton arterial road, the lay- 
out of many large housing and building estates, and 
the erection of over 40,000 houses. He designed two 
regional drainage schemes in the Midland area, one 
estimated to cost a million pounds and one for a 
smaller area costing £284,400. In addition he carried 
out unemployment relief works at a cost of 44 million 
pounds. Other works he was engaged upon included 
improvements to the Rivers Tame and Rea costing 
about two million pounds, apart from other important 
drainage schemes costing about a further million 
pounds. He was a member of the Institution of Civil 
Engineers, a Past-President of the Town Planning 
Institute, Past-President of the Institution of Muni- 
cipal and County Engineers, a Fellow of the Royal 
Sanitary Institute and a Licenciate of the Royal Insti- 
tute of British Architects. He was also Lecturer on 
Town Development and Planning to the Birmingham 
University, Engineer to the Birmingham and Smeth- 
wick Joint Drainage Committee, and Surveyor to the 
Midland Joint Town Planning Advisory Council, for 
whom he prepared a _ regional scheme; also 
Engineer to the Tame Basin Joint Committee, 
which was established at his instigation in connec- 
tion with the prevention of pollution of the river. 
His services to Birmingham and the Midlands were 
recognised when the C.B.E. was conferred upon him, 
and on his retirement in 1935 he received a knight- 
hood. He had a quiet and unassuming manner, 
combined with outstanding energy and capacity for 
organising, and will be missed by a wide circle of 
triends. 
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The New Management. By H. T. Hitpace, A.R.C.S.L, 
M. Inst. C.E., T. G. Marpir, Assoc. M. Inst. C.E., 
and F. L. MrYENBERG. London: Macdonald 
and Evans. 1938. Price 16s. net. 


THE first question that is suggested is the obvious 
one of what lies behind the title, and we are informed 
that the book is written in the light of the new spirit 
that is now to be found in industry, where the human 
side is no longer relegated to a back place, if indeed 


industry is carried on in the spirit of happy co-opera- 
tion and good will that it can truly be successful and 
worth while. 

An endeavour has been made by the authors to 
treat the whole subject in a broad manner, and they 
have divided their consideration of it into three 
parts, the first dealing with general principles, 
including a discussion on the interrelation of material, 
labour, and capital; the problems incident to 
general organisation, both manufacture and design ; 
the utilisation of time studies, with chapters devoted 
to standardisation and inspection, while an outline 
of the elements of accountancy is incorporated. 
In Part II will be found examples taken from general 
practice, in which difficulties encountered are 
explored, the causes of failure determined, and the 
means taken to overcome them are sketched. Thus 
one section is devoted to a work and time study with 
the object of improving the equipment and practice 
in a rolling mill, the next is concerned with a jobbing 
forge, followed by one dealing with the determination 
of performance times for cylindrical grinding to 
limits. Other fields of investigation are a steckel 
mill, the chipping of round billets, and the rough 
turning of billets. A very interesting chapter is 
that on the subject. of industrial psychology in a 
cigarette factory, and finally practical suggestions 
are made as to the reorganisation of steel making. 
It would be strange if an engineer could not find at 
least one of these to assist him in solving those 
problems with which he is confronted. Part III 
gives details of the extended application to industrial 
and other activities, including steel, shipbuilding, 
building, agriculture, and other fields, all interesting 
in their way. Certainly the authors offer some very 
useful suggestions on a subject much discussed 
at the present day—that of agriculture—but we 
only mention it as an indication of the manner in 
which rational management can be applied to all 
industries. 

The book concludes with a bibliography, not merely 
a list of books, but one including useful suggestions, 
although it must be stated candidly that it is charac- 
terised by its omissions rather than by an abundance 
of references. 

The spirit that pervades this work is refreshingly 
human, and though the authors state that Taylor’s 
methods were neither “ scientific’? nor “‘ manage- 
ment,” they give him credit for the way in which 
he propounded and advocated the conscious, 
systematical, and analytical study of management 
problems. All the time they stress the importance 
of realising that management is a human function, 
having three different aspects—technical, economic, 
and psychological. The value of close co-operation 
between employer and employed, manager and man, 
each understanding the outlook of the other, is 
admittedly important ; perhaps even more so is the 
realisation that a good manager will free himself 
from routine and detail by the proper utilisation of 
the aids that have been devised for that purpose. 
Whether British industry has reached the stage of 
harmony depicted by the authors is open to doubt, 
but it is truly ‘‘a consummation devoutly to be 
wished.” 

While the authors have very clearly set out the 
basic principles of management with a frankness 
and lack of bias that is most commendable, we feel 
that they might well have given more definite 
advice on certain cardinal points. A few instances 
will indicate what is in mind. They rightly stress 
the necessity for the staff to know and trust the 
individual who is undertaking the work of organisa- 
tion. While this is agreed we feel that it is equally 
important that the organiser should inform each 
member of the staff exactly where his responsibilities 
begin and end, and so lead to an absence of over- 
lapping and an increase of co-ordination. For this 
purpose a chart or two setting out clearly typical 
organisation of staff duties would be very valuable. 
Again, they definitely state that “‘ estimation 
is the oldest and simplest form ”’ of determining piece- 
work rates. If by this they mean intelligent guessing 
we do not object, but at the same time would point 
out that real estimating is far from simple and 
involves a thorough knowledge of taking out quan- 
tities of materials required to meet an order, setting 
operation times that will be sound and at the same 
time prove acceptable to the worker, determining 
the appropriate amount to be applied for the recovery 
of overhead charges, and to all adding a reasoned 
contingency factor. In this connection we would 
submit to the authors that no reorganisation can 
be satisfactorily accomplished, however good the 
will on both sides, unless the means of knowing the 
exact state of affairs is at hand. Accordingly, we 
are convinced that a modern system of cost account- 
ing is a sine qua non. This side of business activity 
has only been touched upon very lightly. 

The value of standardisation has been emphasised 
in many cases that are brought to the notice of the 
reader, but we do not see the drawbacks mentioned. 
Standardisation may lead to stagnation. We would 
welcome the authors’ views as to how this and other 
dangers may be obviated. 

It is often claimed that “the onlooker sees most 
of the game,” and we are interested in the case cited 
of an outsider noticing a waste of water on a 
hydraulic press. On investigation it was found that 





considered at all. 


We fully agree that it is only when 





the loss due to pumping this water to waste was no 








less than £600 per annum. The authors might well 
have gone a stage further, and mentioned how some 
up-to-date organisations have appointed a whole- 
time official as ‘‘ waste engineer,” who brings to 
light all cases of waste in whatever field of service. 
This interesting book concludes with the per- 
tinent question: ‘‘Is it too much to hope that this 
spirit of friendliness and co-operation—fostered, 
if you like, as a policy of good management—will 
spread to all industries ; will become a habit, and 
gradually permeate all human relations, and thus 
help to bring ease to a troubled world ?”’ Certainly 
the book itself will do its part towards promoting this 
highly desirable spirit in the world of management. 


SHORT NOTICES. 


Van Nostrand’s Scientific Encyclopedia. London : 
Chapman and Hall, Ltd., 11, Henrietta Street, W.C.2. 
Price 50s. net.—This encyclopedia contains more than 
10,000 references to the terms and apparatus used in 
chemistry, physics, mineralogy, geology, botany, astro- 
nomy, mathematics, navigation, aeronautics, medicine, 
and the three main branches of engineering. We 
naturally turned first to the engineering references 
in the book, and found that although they were 
illuminating and accurate, they were in many cases 
so condensed as to be of little practical value to 
engineers. Certain of the drawings in connection with 
machine tools might also have been executed in a more 
practical manner. Notwithstanding these criticisms, the 
book will doubtless be of considerable value in general 
reference libraries, and the price is very reasonable, con- 
sidering the amount of work which must have been required 
for its compilation. 
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Lloyd, C.B., M.A. London: Oxford University Press, 
Amen House, Warwick Square, E.C.4. Price 1s. 6d. net. 
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A. L. Merrill, and W. H. James. London: Chapman and. 
Hall, Ltd., 11, Henrietta Street, W.C.2. Price 17s. 6d. net. 


Experiments in the Freezing of Certain Building Materials. 
By W. N. Thomas, M.A. London : His Majesty’s Stationery 
Office, Adastral House, Kingsway, W.C.2. Price 2s. 6d. 
net. 


Handbook of Aeronautics : Vol. III, Design, Data and 
Formule, Aircraft and Airscrews. London: Sir Isaac 
Pitman and Sons, Ltd., Parker Street, W.C.2. Price 
20s. net. 


‘Flight’? Handbook: A Guide to Aeronautics. By 
W. O. Manning, F.R. Ae.S. London: Flight Publishing 
Company, Ltd., Dorset House, Stamford Street, 8.E.1. 
Price 3s. 6d. net. 


Nickel Silver: A Survey of Published Information. By 
T. F. Pearson. London: British Non-ferrous Metals 
Research Association, Regnart Buildings, Euston Street, 
N.W.1. Price 3s. net. 


Works Manager’s Handbook of Rules, Formule, Tables, 
and Data. Ninth Edition. By W.S. Hutton and E. Pull. 
London: Technical Press, Ltd., 5, Ave Maria Lane, 
E.C.4. Price 30s. net. 


Kent’s Mechanical Engineers’ Handbook : Design, Shop 
Practice. Eleventh edition. Rewritten by R. Thurston 
Kent. London: Chapman and Hall, Ltd., 11, Henrietta 
Street, W.C.2. Price 25s. net. 


Pressure Losses Resulting from Changes in Cross-sectional 
Area in Air Ducts. By A. P. Kratz and J. R. Fellows. 
Illinois : Engineering Experiment Station, University of 
Tilinois, Urbana, U.S.A. Price 65 cents net. 


Boulder Canyon Project Final Reports—-Part VI, 
Hydraulic Investigations. Bulletin 1: Model Studies of 
Spillways; Bulletin 2: Model Studies of Penstocks and 
Outlet Works. Colorado: United States Department of 
the Interior, Bureau of Reclamation, Custom House, 
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Monobloc Compressor. 


[N our issue of May 27th, with which was published our 
Supplement on Blowers and Compressors, we illustrated 
a monobloe machine made by J. Browett Lindley (1931), 
Ltd., of Letchworth, about which few particulars were then 
available. Machines of this kind are now about to be put 
upon the market, and the accompanying drawings and 
half-tone engravings illustrate the design. It will be 
observed that all parts of the machine are totally enclosed, 
with the exceptions of the air filter and the separate 
mechanical lubricator for the cylinders. The former, we 
understand, can also be accommodated within the casing, 











INTERCOOLER 


if desired. The machine is a two-crank, two-stage com- 
pressor, suitable for delivery pressures of 60 Ib. to 150 Ib. 
per square inch. and it is being brought out with the 
object of meeting the demand for compressors giving 
smaller outputs than the firm’s present standard range. 
In general design, though completely different in external 
appearance, the new machine is very similar to the older 
products of the company. A crosshead arrangement 
has been adopted as thereby the oil supply to the cylinders 
can be carefully controlled, with the result that substan- 
tially uncontaminated air is delivered suitable for such 
applications as paint spraying, enamelling, food manu- 
facture, &c. An intercooler, illustrated by an accom- 


panying engraving, is arranged in the cylinder block, and 


The cylinders and 
valve chambers are formed in a single water-cooled cast 


design and has no tubes or packing. 


ing. Automatic plate valves are used and the valve 
chambers are water cooled as well as the cylinders, an 
arrangement which is claimed to be very advantageous. 
Mild steel pistons with ** Ramsbottom ” rings are used. 
Each crosshead is arranged to take a floating gudgeon pin 
of case-hardened steel, which is kept in position by means of 
end plates and a retaining bolt. The top end of the con 




















is accessible by the removal of a cover. 


It is of simple 











MONOBLOC COMPRESSOR 


necting-rod is spherical in shape, and contains a phosphor 
bronze bush. The design of the machine is so arranged 
that the tapered roller bearings for the crankshaft 
are of exceptionally large size. They are arranged at each 
end of the shaft, the centre of which is formed by the fly- 
wheel placed between the two cranks. All bearing sur- 
faces, except the cylinders which have a separate supply, 
are lubricated by oil under pressure from a gear pump 
driven from the end of the crankshaft. An “‘ Autoklean ” 
strainer is situated within the casing on the delivery side 





of the pump, and can be cleaned by the simple turning of 
a handle from the outside. 

Unloading equipment is fitted and is arranged within 
the casing, as shown by an accompanying detail drawing. 
There is a pipe connection from the receiver to the coatrol 
valve. Should the demand for air fall the pressure in the 
air receiver rises. It acts upon the plunger A, and when 
the pressure exceeds normal by 3 to 5 per cent. this plunger 
is pushed back against the action of an adjustable spring, 
and uncovers port C. The air is then free to flow into the 
space under the valve plunger D, which is consequently 
lifted against the impulse of the spring G, and thereby 
closes the main air suction port E. The compressor then 
runs ** unloaded.” As the receiver pressure falls, the spring 


| B forces the plunger to return to its original position, thus 














CYLINDER BLOCK 


closing off port C from the pressure air and opening port F 
to atmosphere. The air trapped under the plunger D 
then escapes and the spring G reopens the main air suction 
valve. 

At first glance it might be thought that to obtain so 











compact an arrangement it would be necessary to sacrifice 
accessibility. In actual fact, however, removable covers 
are so placed and the parts so arranged that everything 





can be reached easily. The valves, pistons, piston-rods, 
connecting-reds, and control governor, can all be reached 
for adjustment or replacement by the removal of the top 
covers, while the motion work is accessible through large 
doors at the front and rear. 

These compressors are designed to be suitable for driving 
by belt, vee rope, or chain, the necessary pulley or sprocket 
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being placed on the projecting end of the crankshaft. 


If, however, motor drive is adopted, a modified arrange 


ment of the casing allows the chain drive to be aceom 














CRANKSHAFT AND FLYWHEEL 


modated within and the motor to be flange mounted in a 
very compact manner. 
The following average figures are those obtained on 


a 72-hour test of the machine. The B.S.1. method of air 








GEAR LUBRICATING PUMP 
measurement using «a IJhin. diameter nozzle vas 
employed : 

Air temperatures 
Inlet, deg. Fah 7” 
Outlet, deg. Fah. Iso 
Water temperatures : 

Cylinder inlet, deg. Fah bd 
Intercooler outlet, deg. Fah 82 
Barometer, inches Hy 10+] 

Revolutions per minute 750 
\ir pressure 

First stage, pounds per square inch 26 

Second stage, pounds per square incl lon 
VManometer readings (inches water) 

Pressure 29-2 


Vacuum 2-9 


Cubie feet of free aur delivered per minute 254 
Power Reading 

Volts ix) 

\imperes O68 

ficiency of motor and belt drive, per cent 87-5 

Brake horse-power 54-0 








Benevolent Fund Housing Estate. 


THE Benevolent Fund of the Institution of Civil Engi- 
neers has initiated a very noteworthy and laudable 
scheme for the benefit of members and their dependents 
who are in need of help. 

The freehold of an estate of a little over 5 acres, known 
as Mill Hill Close, has been acquired at Haywards Heath, 
Sussex, whereon it is proposed to erect thirty-eight houses, 
at a total cost of about £35,000, inclusive of land and 
lay-out. In the first instance it is intended to erect at 
least twenty houses, and the purpose of an appeal signed 
by the President, Mr. Bryan Donkin, and dated July 4th, 
is to obtain a capital sum of not less than £20,000 towards 
the cost of carrying out the scheme. 

Mr. Donkin stresses the urgent need for such housing 
accommodation. At present many of those assisted by 
the Benevolent Fund live in rooms or lodgings situated 
in poor and crowded districts at rents proportionately 
high for the amenities offered. The houses to be erected 
on the Mill Hili Close Estate will provide homes more in 
keeping with the standards of living to which those who 
will occupy them have been accustomed, and will enable 
better supervision and care to be given in the case of the 
old and infirm and in the event of sickness. The Homes 
Appeal Committee of the Benevolent Fund fully 
satisfied that this provision of housing accommodation 
should be proceeded with immediately. 

‘* Having regard to the fact that this is the first scheme 
of its kind promoted in connection with a professional 
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way be worthy of the profession to which we belong,’ 
says the President, ‘and that the residences provided 
should in no sense be suggestive of a charitable institution.” 
With this end in view the Committee of Management 
has chosen the site after very careful consideration, and 
has engaged the services of Mr. H. G. Turner, M. Inst. C.E., 
F.R.1.B.A., who has had considerable experience of hous- 
ing estate work in the locality. The Committee has also 
been fortunate in obtaining the services, as honorary 
advisory architect, of Sir Edwin Lutyens, R.A., who has 
advised as to the general lay-out of the estate and the 
design of the houses to be built. The accompanying 
reproduction is from an impression of the completed 
scheme, as drawn by Mr. Henry Rushbury, R.A. 

It has been suggested that some members of the Institu- 


THE BENEVOLENT FUND OF THE 
INSTITUTION OF CIVIL ENGINEERS | 


PROPOSED HOMES AT MILL HILL CLOSE. 
HAYWARDS -HEATH, SUSSEX. 














CAST IRON STRAIGHT-EDGES. 


FOLLOWING its recent issue of a draft specification for 
standard surface plates and marking-off tables, the B.S.I. 
now published a draft specification for cast iron 
straight-edges. Both these publications form items of a 
general series of specifications for engineers’ precision 
They have been prepared by a committee in the 
usual manner, but are being widely circulated in draft 
form, so that they may be subjected to the examination 
of engineers who have not so far been approached on the 


has 


tools. 


subject. A copy will be sent to any bona fide inquirer by 
the British Standards Institution, 28, Victoria Street, 


S.W.1, and comments on the contents should be addressed 
direct to the Institution. Whilst it does not seem probable 
that much objection can be taken to the specification as 
drafted, it is to be hoped that all who are interested in the 
matter as precision tool makers or users will study it. 
We would particularly call attention to Appendix B, 
which deals with the Testing of Straight-edges, and stresses 
the value of the sensitive spirit level for that purpose and 
to the vague paragraph on Ageing in the body of the 
specification. In view of the great importance of ageing, 
it would seem desirable to make definite rules for natural 
ageing. A method of heat treatment for artificial ageing 
is given in an appendix. No reference is made in either 
place to the removal of the skin, before or during ageing. 
That practice was deemed necessary at one time, and 
probably some makers still regard it as desirable. We 
mention these points only to indicate that the draft 
specification is one that merits consideration. 








BOOKS OF REFERENCE. 


The Universal Directory of Railway Officials and Railway 
Year Book, 1938-1939. London: Directory Publishing 
Company, Ltd., 33, Tothill Street, S.W.1. Price 20s. 
net.—As in previous years, the new edition of this book 
contains a vast amount of useful and accurate information 
on the railways of this country and abroad. By fixing 
the date of issue in the middle of the year it has been 
found possible to include most of the operating and other 








information in the volume. A considerable amount of 
revision has been done in the statistical sections,-and the 
various lists of officials and railway authorities have been 


brought up to date. 


Kelly's Directory of Merchants, Manufacturers, and 
Shippers of the World, 1938. Kelly’s Direc 
tories, Ltd., 186, Strand, W.C.2. Price 64s.—As in pre- 
vious years this directory has been published in two 
volumes, one dealing with Great Britain, India, the 
Dominions, Colonies, Protectorates, and Dependencies, 
and the other with Europe, Asia, Africa, U.8S.A., Central 
and South America. The books contain comprehensive 
lists of manufacturers, merchants, agents, exporters, and 
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tion, or a group of members and their friends jomtly, | importers throughout the world, and tie information giver 
might like to name a house, and provision will be made | is up to date and reliable. 
for therm to do so on payment of a donation of £500. 
Nearly £2000 has been already subscribed by the members Oil and Petroleum Year Book. 1938. London: Walter 
of the Home Appeals Committee. E. Skinner, 15, Dowgate Hill, E.C.4. Price 10s. net. 

Although housing schemes of a somewhat similar The new edition of this book gives full particulars of 
nature are not 3, we believe s is the first time an . . 
a oak: ieee tint sear testecs: pote he lena ora 774 companies engaged in producing, carrying, and 
ae ’ ao th fi tof ree kind f I be ’ Fraga” prt marketing oil, or associated with the oil industry. Lists 
1t 18 also the lirst of its kind for the benelit of engineers. | 41. piven of company officials and the particulars include 
In its magnitude it is worthy of the Institution of Civil as are eas ¢ 
E ai ‘_¥* h : fret : h ; it will & te il the date of establishment, location of property, oi! pro- 
sngineers, and we have no doubt that it will be well | duction capacity of refineries, &c., of each company. 
received by, and have the cordial sympathy and practical 7 
support of, the members. 

Colliery Year Book and Coal Trades Directory, 193% 


London: Louis Cassier Company, Ltd., 22, Henrietta 
street, W.C.2.—This useful reference book is now in its 
sixtieth year of publication and, as hitherto, its various 
features have been revised and brought up to date. It 
covers all aspects of the coal] trade in this country and its 
review and statistical sections show the progress made in 
all sections of the industry during the past year 








BRITISH STANDARDS INSTITUTION. 


{ll British Standard Specifications he obtained from the 
Publications Department of the Institution at 28, Victoria Street, 
London, S.W.1. 2s. 2d. post 


otherwise stated. 


can 


The price of each specification is 


free, unless 


GALVANISED CORRUGATED STEEL SHEETS. 


No. 798—1938. This specification for galvanised corru 
gated steel sheets was prepared as the result of a request 
received from the British Steelwork Association. It 
provides for galvanised corrugated steel sheets with a 
minimum coating of spelter of l}oz. per square foot 
(including both sides) and is issued primarily for use in the 
home market. Tolerances on dimensions are specified, 
together with corrugation and bend tests on the sheets, 
to ensure an adequate quality of coating. A standard 
test is included to determine the weight of the galvanised 
coating. A further specification, dealing with galvanised 
corrugated steel sheets with a heavier coating is m course 
of preparation. In it, it is hoped to unify the various 
requirements of the Government Departments and of the 
Dominions. 


CABLE BOX COMPOUNDS. 

No. 803—1938. This specification is entitled 
Bituminous Filling Compounds for Cable Boxes on Systems 
up to and including 11,000 Volts,” and deals with two 
general types of compound, Type 1 being a natural 
bitumen base compound and Type 2 being a petroleum 
residue base compound. Limiting values for various 
characteristics of the material are specified, and the 
methods of test are described in detail. These methods 


Solid 


have been developed by the Electrical Research Associa- 
tion and are in general similar to those 
B.S. 688, a few modifications having 


laid down in 
been introduced 












engineering society, it is essential that it should in every 





figures for the year 1937, and include the latest annual 


box compouns is. 


meet the special requirements of cable 
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NEW SIGNALLING EQUIPMENT, PARAGON STATION, HULL 
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(For description see opposite page.) 
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FIG. 1—CONTROL PANEL IN CABIN FIG. 2—RELAY ROOM 
FIG. 3—RELAY RACKS FiG. 4—COMPRESSOR ROOM 
FIG. 5—-NEW SIGNAL CABIN FIG. 6—STARTING SIGNALS 
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Resignalling of Paragon Station, Hull. 


A’ entirely new system of signalling has been introduced 
for the first time at a large British terminal station. 
For the last thirty years, Paragon Station, in common 
with installations at Newcastle, Tyne Dock, and else- 
where on the L.N.E.R., employed power for the operation 
only of the points and signals, the interlocking being 
made mechanically, The modern lay-out of Paragon 
Station and its approaches as far as West Parade signal- 
box, where the Beverley, Hornsea and Withernsea lines 
converge, has allowed of the substitution of two signal- 
boxes for the original three, with West Parade retaining 
its existing mechanical frame modernised by the addition 
of electric lever locks, giving part of the securit¥ of: power 
interlocking. 

The means of achieving interlocking between the 
various points and signals is what is known as relay or 
vireuit interlocking. In this method, although the 
thumb switches are free to be operated at any time, the 
operation of any thumb switch will not operate the 
associated lock relay unless all interlocking lock relays 
are in the normal position. The Jock relay used for this 
purpose is one having two coils, one operated by the 
thumb switch normal and the other by the thumb switch 
reversed. The relay makes twenty-six separate contacts 
when the relay is normal, and another twenty-six contacts 


The controlling thumb switches, so tar as practicable, 
have been placed immediately below the position of the 
function concerned on the diagram, which shows thirty- 
two running signals (eighteen of which have route 
indicators), and fifty-six subsidiary signals. By contrast 
with Leeds, where each signal and point switch is operated 
by an individual thumb switch, at Hull the movement of 
one thumb switch sets up a complete route of points and 
signals. 

The spaciousness of the relay room below the signal-box 
and the neat trunking of the flameproof cable are also 
shown on page 48, where a view of one of the relay racks 
which carries the track and track repeater relays is also 
given. There are two independent power supplies from 
the Hull Corporation at 400 volts, three-phase, 50 cycles 
to duplicate 12 kVA transformers. The ring mains 
enclosing the outside locations are fed at 110 volts A.C., 
the panel indications at 12 volts A.C., and shunt signals 
at 110/55 volts A.C., route indicators at 50 volts D.C., 
and the special interlocking relays at 24 volts D.C. have 
supplies from the main transformers through metal 
rectifiers. There is also a standby power plant housed 
in the compressor room. 

This set consists of a 28 H.P. Petter oil engine which 
drives a 16-kVA alternator fitted with an exciter at the 





position light subsidiary signal below and to one side of 
the main signal. In the foreground are two sizes of location 
boxes in which disconnection is made for local circuits 
and which, in remote places, allow for housing of relays, 
track service sets, &c. 

The single signal posts are of hollow steel tubing 
mounted on a cast iron base holder, and the illustration, 
Fig. 7, shows the signal gantries which are constructed 
from reclaimed material of the disused gantries which 
carried the overhead wires on the Shildon and Newport 
Mineral line, thus again affording considerable saving 
in material cost. These signal gantries were assembled 
entirely by electric arc gpery, with Quasi arc electrodes, 
and were made in the L. and N.E.R. shops at Hull. The 
illustration, Fig. 8, shows the searchlight type of signal, 
a single lens combination with a moving spectacle behind 
carrying the red, yellow, and green roundels, surmounted 
by a double-faced multi-lamp, route indicator, which 
gives a very clear indication even in strong sunlight. 
In the left foreground may be seen the backlights of a 
ground shunt signal. 

Besides allowing of considerably greater clarity of 
indication to the drivers, the new system has had the 
effect of generally clearing up the yard. The modernisa- 
tion was carried out in distinct stages, and in some cases 
was completed before opening date. All cables, location 
boxes, signals, &c., were fixed ready for use, and thus 
necessitated only the changing of point connections and 
switching in of feeds for the opening. Previously, the 
locking bars were operated by separate air motors, and 
during the opening period these had to be replaced 
by the up-to-date electrical detector and modern lay-out. 

The cross-overs at the buffer ends in platform roads 
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FIG. 7—STARTING SIGNALS 


when the relay is reversed. In view of this large number 
of contacts it was arranged that the lock relays should 
have detachable contact plates so that when a relay is 
changed for periodical maintenance there is no disturbance 
of the wires connected to the plates. This, of course, also 
will effect a quick change of a relay if for any reason a 
contact became burnt or if some mechanical failure took 
place within the sealed case. 

There are forty-eight pairs of points over which 226 
signalled routes may be set up. One thumb switch is 
provided for each pair of points and one for each route. 
Normally, when a route thumb switch is operated the 
points on the route are set to the required position pro- 
vided that no conflicting route is already operated, 
and when these have operated correctly the signal clears. 
Running signals, as in any power signalling scheme, require 
the necessary track circuits to be clear before they go to 
the off position. 

The illustration of the control panel on page 48 shows 
clearly the compactness of the panel. 

The case to the left of the panel contains route-cancelling 
buttons for use when a wrong route has been set up and, 
being mechanically interlocked, only one can be operated 
at one time. The speech from the microphone at the 
left-hand end of the panel may be switched either into 
the yard or into the yard inspector’s office by means of 
loudspeakers. From the latter place a return circuit is 
provided to broadcast into the signal cabin, and imme- 
diately below the microphone is the telephone switch- 
board. The block instruments are placed above and 
below the panel itself, and the thumb switches, with 
the exception of a single row of fifty-four individual 
point and detonator switches which are between the 
diagram and the thumb switch panel, are on a sloping 
panel directly below the diagram. The individual switches 
are for emergency only, and are operative provided that 
the conflicting route switches and the corresponding 
relays are normal. 








non-driving end, developing a pressure of 400 volts at 
50 cycles. The engine is arranged for automatic starting 
by compressed air and a valve controlling the compressed 
air supply is operated by a weight. Normally, the 
mechanism is held in check by a B.T.H. thruster operated 
from the mains supply. In the event of failure of the 
supply, the thruster ceases to operate and the weight 
opens the air valve, admitting starting air from the steel 
air receiver at 350 lb. per square inch pressure, to the 
engine and at the same time priming the lubricating 
system. When the engine starts the air is automatically 
turned off. An automatic switch changes the load over 
from the mains to the generating set. The design of the 
signal-box follows that of those of Leeds City West and 
Thirsk, and, as will be seen from the illustration on 
page 48, it presents a pleasing appearance. 

As shown on page 48, there are two electrically driven 
air compressors housed in a separate building. They 
have a capacity of 50 cubic feet of free air per minute at a 
maximum pressure of 80 lb. per square inch. Only one 
compressor is normally used, the other acting as standby, 
and the control includes automatic starting and cut-out 
equipment controlled by the air pressure. 

As the existing point operation was electro-pneumatic, 
and the mechanism proved to be in good order, very 
little modification was necessary to make it conform 
with modern requirements, thus affording considerable 
saving in material costs. The control valves, however, 
have now been separated from the cylinder and escape- 
ment mechanism, and the valve unit stands up in the 
6ft., affording immunity from flooding and allowing 
of easier sealing of cable ends. These valves of the early 
Westinghouse “‘ B” type, maintain a pressure of air in 
the cylinder after the completion of the stroke and until 
the motor is reversed. A valve in its housing is discernible 
in the illustration on page 48, which shows the multi-lens 
type of platform starting signal of low range, surmounted 








by the multi-lamp route indicator with the latest type of 





FIG. 8—RUNNING SIGNALS 


2, 4, 6, and 8 are now electro-pneumatically operated 
locally, and not directly from the cabin, a release thumb 
switch being provided on the panel in the cabin. The 
101 track circuits of the Westrak system provide a very 
high train shunt, and the half-wave rectifier situated in 
a small cast iron case in the “ four-foot ’’ presents a neat 
appearance. The relays, feed transformers, and resist- 
ances are housed in a single unit allowing of convenient 
adjustment, those in remote positions being in all-steel 
welded location boxes. 

The main outside cable runs consist of single wire, 
armoured, lead-sheathed, oil-impregnated, paper-insulated 
multi-core cable taken direct, underground where possible, 
to the location boxes, where they are separated by means 
of cast iron sealed potheads. The change over took place 
between midnight on Saturday, April 23rd, and 4 a.m. 
on Monday, 25th, and the control of the station was 
placed in the hands of the traffic department at midnight 
of Sunday, April 24th, four hours ahead of time. All 
traffic was dealt with from Botanic Gardens and Stepney 
stations, while Paragon was closed for the change over. 
The scheme was carried out to the requirements of Mir. 
8S. T. Burgoyne, superintendent, north-eastern area, 
L. and N.E.R., under the direction of Mr. F. E. Harrison, 
engineer. Mr. C. Carslake, signal and telegraph engineer, 
north-eastern area, L. and N.E.R., was responsible for 
the modernisation and details of the apparatus. 

With the exception of the large signal gantries, which 
were constructed at the L. and N.E.R. shops at Hull 
under the supervision of Mr. Colebrook, district engineer, 
L. and N.E.R., the whole of the equipment was supplied 
and installed by the Westinghouse Brake and Signal 
Company, Ltd., to whom the Craigpark Electric Company, 
Ltd., and the Edison-Swan Electric Company, Ltd., were 
sub-contractors for the cables. 
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Technical and Economic Develop- 


ments in Electrical Engineering.* 
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Ss. DONKIN. 


I 
INTRODUCTION. 


THIRTY-SEVEN years ago the first International Engi- 
neering Congress in Great Britain was held in Glasgow. 
The Honorary President of the Congress was Lord Kelvin, 
to whose great work for the advancement of electrical 
engineering full tribute was paid. The esteem in which 
this pioneer was held in those days has been in no way 
lessened by the passage of years. 

Though it may seem to us now that, at the time of 
this earlier Congress, electrical engineering was still 
in its infancy, it was sufficiently old as an industry for 


both the President of the Congress and the Chairman of 


the Electrical Section to express serious misgivings about 
the part which we in Great Britain were playing. Thus, 
James Mansergh, the President, complained that ‘‘ the 
Electric Lighting Acts had the broad result of chopping 
up the business of electricity supply in this favoured 
land into morsels reduced to the parochial needs of local 
authorities. Meanwhile,” he continued, * our friends in 
America and on the Continent of Europe were forging 
fast ahead.” Langdon, the then President of the 
Institution of Electrical Engineers, in his address to the 
Electrical Section, remarked that “there are grave 
reasons to fear that ...we have not retained that pro- 
minent position (in industry) which has characterised 
this country for so long a period.” 

In this address it is proposed to review the progress 
of electrical engineering subsequent to the earlier Congress 
held in this city, and to consider in particular the extent 
to which the doubts expressed on that occasion have been 
justified by subsequent achievement. If we may accept 
the evidence of the subjects chosen for the technical papers 
at the earlier Congress, electrical engineers were, even 
then, turning their ‘minds to the economies to be effected 
by the electrification of railways and to the possibility 
of attaining in regular service a speed of 125 miles an 
hour with electric railcars. The President of the Congress, 
in his address, drew attention to papers to be read on 
‘the wonderful three-phase system of power trans- 
mission,” and “ one of the most interesting of all inventions 
since the age of Watt—the steam turbine.”’ It is interest- 
ing to note that in this country neither main line railway 
electrification nor the high-speed electric railcar have yet 
fully matured, whereas the turbine and three-phase 
transmission are well established. 

The field of electrical engineering has become so wide- 
spread during the last forty years that the subject must 
necessarily be sub-divided if a clear picture of progress 
to be obtained. The subject falls most naturally 
under the following headings : 


is 
(1) Generation and interconnection. 
(2) Distribution. 
Utilisation : 
(i) Lighting. 

(ii) Domestic. 

(iii) Traction. 

(iv) Industrial. 

These headings confine this review of progress to heavy 
engineering alone. Time and space will not permit the 
inclusion of such important subjects as telegraphy, tele- 
phony, broadcasting, and communications generally, 
measuring and calculating devices, the oscillograph and 
high-frequency electricity, radiology, and radio-therapy. 


(3) 


GENERATION AND INTERCONNECTION. 


In this country, the electrical supply industry, and 
therefore heavy electrical engineering generally, dates 
from 1881, following closely upon the invention of the 
filament lamp by Edison and Swan, in 1879. It is recorded 
that the first public supply in this country was given in 
Godalming, the river Wey being used as the source of 
power and the supply cables being laid in the gutters 
since the undertaking concerned had no powers to open 
the public streets. The promise of hydro-electric develop- 
ment in England has moved nearer fulfilment, but on'y 
comparatively recently. In the early ’eighties of the last 
century the electric supply industry was a happy hunting 
ground of the financiers, and at the end of 1882 nearly 
eighty companies had been floated. Some millions of 
pounds were lost before the initial technical problems of 
the new industry were solved. 

By 1900-1, 354 local authorities and 164 companies 
were authorised to give public supplies in Great Britain, 
and in that year 193 undertakings already operating 
supplied 125 million units. By 1936-37 the output had 
increased to 17,147 million units, whilst the total capital 
invested in electricity supply undertakings had increased 
some twenty times. 

In the early days of the industry supply was almost 
invariably given by D.C. generated at supply voltage, and 
the area of supply generally extended to little more than 
half a mile from the generating station. The limitations 
on the size of plant imposed by the reciprocating steam 
engine hindered the rapid growth of output with machines 
of practicable size, and the low voltage imposed further 
restrictions on the distance over which energy could be 
distributed. The extent to which it has now been possible 
for the supply industry to expand is due, firstly, to the use 
of the A.C. system and, secondly, to the invention of the 
steam turbine. 

The commercial development of the steam turbine per- 
mitted the use of units of greater output than had hitherto 
been possible at a reasonable cost. The introduction and 
development of the A.C. system, of which Ferranti was 
the leading exponent, allowed generation at high voltage 
and a consequent reduction in the dimensions of the 
electrical plant for a given output, and with the three- 
phase system it provided for the economical transmission 
of energy. These innovations extended the area of distri- 
bution and allowed generation to be concentrated in larger 
stations. This system of generation and supply has con- 
tinued unaltered, in principle, to the present day, and now 
it seems obvious that the growth of installed capacity of 

steam stations from 923,000 kW in 19097 to 8,012,000 kW 





1936-37 would not otherwise have been possible. 
Though the general principles have remained the same, 


in 


striking. 


kWh. 
1000-kW set, and for the larger sets now in commercial 
operation is less than 9 lb. per kWh. The highest overall 
average yearly efficiency recorded for a steam station in 
Great Britain rose from 17 per cent. in 1922 to 2 
cent. in 1937. The reduction in consumption has been 
due, in part, to the increased refinement of the plant with 
the introduction of ancillary apparatus permitting the 
fuller utilisation of the available heat, and in part to 
higher steam pressures and temperatures and to the 
adoption of the regenerative and reheating cycle in place 
of the Rankine cycle. 

The steam pressures at the beginning of the century 
were generally less than 200 1b. per square inch gauge. 
Several generating stations are now in service, or in course 
of construction, with steam pressures upwards of 1000 lb. 
per square inch. In particular, a 24,000-kW set ordered 
by the Russian Government from a British firm is designed 
to work at a pressure of 1763 Ib. per square inch and a 
temperature of 932 deg. Fah. 

The size of individual generating sets has increased 
rapidly, particularly during the last few years; a set of 
105,000 kW capacity is now installed in Britain, and a set 
with a rating of 208,000 kW is in operation in Chicago. 
Generating voltage also has increased, having now reached 
36 kV in several generating stations. 

These developments have been gradual and have been 
made possible by the patient investigation and research 
undertaken by the principal firms or associations of firms 
in Great Britain and abroad. In particular, the problem 
of the limitation of creep in metals at high temperature 
under stress has been solved by the commercial production 
of new alloys specially designed for these conditions. 
Study has been directed also to the behaviour of steain at 
high pressure and to the problems of insulation at high 
voltage. The work of the Electrical Research Association 
in conjunction with the National Physical Laboratory, 
and the standardisation of materials, plant, and testing 
methods by the British Standards Institution have all 
made a great contribution to the progress of electrical 
generation in the present century. 

The increase in generating efficiency continues, but the 
present rate of improvement is not as rapid as in the open- 
ing years of the century. Furthermore, each further 
improvement in efficiency demands increased capital cost, 
and the fresh savings in running costs are rapidly being 
overtaken by the corresponding increase in capital charges. 
Though nothing will deter the engineer from striving further 
for improvement, it seems probable now that little addi- 
tional reduction in the cost per unit generated can be 
obtained without a radical alteration in the basic principle 
of the application of science to design—a change difficult 
to foresee at the present time. 

This review may give the impression of steady and 
orderly progress, and as far as the technical aspects of 
generation are concerned, this, undoubtedly, has been the 
case. There is no ground for complacency, however. The 
earlier technical developments were accompanied by no 
commensurate improvement in the organisation of the 
supply industry as a whole, nor is there any evidence 
which might be put before an impartial observer to suggest 
that the undertakings had any broad policy for the future 
or conception of the part which might be played by elec- 
tricity in national life. As suggested at the 1901 Congress, 
the electric supply industry was hampered by obsolescent 
laws. In its subsequent history technical development has 
been far in advance of legislation until comparatively 
recently, so that there has been in Great Britain a confusion 
of frequencies, voltages, and systems of supply from which 
the industry is still suffering. 

In 1921 there were 665 generating stations containing 
2,500,000 kW of installed plant, or an average of less than 
4000 kW installed in each station. Each undertaking had 
developed its own generating and supply voltages, and had 
itself decided upon a system of supply whether A.C. or 
D.C., and if A.C. had chosen its own frequency. The 
undertakings were not, of course, in competition, since 
there was virtually no overlapping of supply areas. There 
was, however, no collaboration, either in generation or in 
distribution, and, indeed, such collaboration was frequently 
prevented by the different technical characteristics adopted 
in neighbouring supply areas. Each undertaking carried 
on its own shoulders the burden of spare generating plant 
necessary to meet any and every emergency that might 
arise through failure of running plant in its own station. 
Each endeavoured to adjust its future programme to suit 
the rapidly changing requirements of industry in its own 
area. Inevitably, the technical development of generat- 
ing plant was seriously hampered and the efficiency limited 
by the comparatively small size of the units ordered from 
year to year to meet the probable increase in the loads of 
the individual undertakings. 

During the war and immediately afterwards, the Govern- 
ment authorised a series of committees to report on the 
existing system, and the 1919 Act provided for the appoint- 
ment of Electricity Commissioners, charged with the duty, 
among others, of voluntarily co-ordinating the under- 
takings. It was soon clear, however, that with voluntary 
action alone the aims of the 1919 Act would not be 
attained. In 1926 a further Act set up the Central Elec- 
tricity Board, and authorised it to concentrate the genera- 
tion of electricity in a comparatively limited number of 
selected stations, and to construct a national bus-bar inter- 
connecting these stations. 

The construction of the grid, as completed in 1933, cost 
£41,000,000, including the cost of standardising frequency 
at 50 cycles throughout the country. The purpose behind 
this scheme was the reduction of the amount of spare plant 
necessary to ensure continuity of supply, and the employ- 
ment of the most efficient generating stations and units of 
plant for production of the base load, leaving the obso- 
lescent and less efficient plant to deal with the peak load. 
It was considered that the spare plant, which in 192] 
amounted to 46 per cent. of the total plant installed, could 
be reduced in time to not more than 15 per cent., represent- 
ing a saving of many millions in the cost of new plant to 
meet the estimated growth of load. The saving anticipated 


the gradual improvement in operating efficiency and the 
increase in the size of individual units of plant have been 
It is reported that the steam consumption of 
one of the earliest turbines tested in 1892 was 27 lb. per 
This had fallen in 1900 to 18 1b. per kWh for a 


7-7 per 





1936-37 


in the selected generating stations in 
21-4 per cent. of the installed capacity. 

The interconnection of the selected stations has allowed 
the utilisation of bigger and more efficient units of plant 


plant 
amounted to 


than had hitherto been possible. This, together with the 
use of the efficient plant for the base load, has reduced 
the average coal consumption per unit from 3-11 Ib. 
in 1922 to less than half that figure in 1936. During this 
period the plant installed in stations operated by autho 
rised undertakers had increased from 3,000,000 kW to 
rather more than 8,000,000 kW. 

One important effect of the construction of the grid 
has been to open the field to other forms of electrical 
generation as an alternative to the steam turbine driven 
plant, which in this country had provided practically 
the whole of the energy required. Great Britain is 
particularly well favoured with available supplies of 
coal of high calorific value, and hitherto there had been 
little reason to consider other methods of generation 
except on a very small scale. The Report of the Water 
Power Resources Committee in 1921 gave very valuable 
data, but little development took place because the 
areas most suitable were remote from the centres of 
load. The grid, however, has now made this form of 
generation much more possible and profitable particularly 
to meet peak loads. Since 1922-3 the hydro-electric 
plant installed has increased from 8000 kW, or 0-3 per 
cent. of all plants installed, to 294,000 kW, or 3-5 per 
cent. of all plant installed. The whole of the inland water 
power resources of Great Britain are not extensive when 
compared with those of more mountainous countries, 
but there are further possibilities now worthy of investiga 


tion. With the completion of the grid, and with the rising 
price of coal, the time has come when a more detailed 
survey and estimate of generating costs on selected 


sites preferably could be undertaken in order that they 
may be utilised to the best advantage. 

Whatever else the grid has done, one of its most interest - 
ing contributions is psychological, in that it has attracted 
attention to electricity as a commodity. The grid is 
in itself not only a most striking feat of organisation, 
but also one of a type and extent of which there is no 
other example. We may feel now that for the first time 
in its history the generation of electricity in this country 
has been organised on the comprehensive scale demanded 


by a vital national asset; this points the way to an 
ordered development of our national resources in the 
future. 


DISTRIBUTION. 


The same haphazard growth and absence of planning 
on broad lines and for the future is as apparent in the 
distribution side of the supply industry now as in genera- 
tion before the advent of the national grid. In 1934 
there were 627 supply authorities, excluding the Central 
Electricity Board, operating 642 separate undertakings 
in areas varying from a few hundred acres to several 
thousand square miles. Of these undertakings, 282 
supplied A.C. alone, 283 both A.C. and D.C., and 77 D.C. 
only. There were in that year 43 different distribution 
voltages for low and medium-pressure supplies, ranging 
between 100 and 480 volts. The large number of under- 
takings necessarily involved a corresponding number of 
areas, and frequently widely different tariffs and facilities 
on opposite sides of the boundaries. 

The demand for electrical energy is subject to daily 
and seasonal fluctuation due to variation in the hours 
of daylight and in the working hours of any community. 
No satisfactory economic means of storing electricity 
in large quantities like other commodities has yet been 
discovered, and therefore the cost of electricity is governed 
by the amount of plant for both generation and distribu- 
tion necessary to satisfy peak load conditions. In seeking 
a method of charging for electricity which will take 
account of this difficulty, which can be applied prac- 
tically and commercially, and which will suit the charac- 
teristics of the load and the cost of generation and distri 

bution on a system, each undertaking has evolved a 
tariff generally different from that of its neighbours. 
The two-part tariff in particular has overcome the difficulty 
due to varying demands, and has proved to be a success. 
In July, 1935, the Minister of Transport, recognising 
the disadvantage to the future progress of electricity 
supply arising cut of the differences in technical and 
financial characteristics of the authorised undertakings, 
appointed a Committee, now known as the McGowan 
Committee, “* to advise on methods by which improve- 
ments can be effected with a view to ensuring and expedit- 
ing the standardisation of systems, pressures, and methods 
of charge, further extending facilities, including supplies 
in rural areas, and reducing costs and to make recom- 


mendations.’” The Report issued by the Committee less 
than a year later made the recommendations for which 
the Minister had asked. So far, however, the position 


has not advanced further, and the future of the proposals 
for co-ordinating the distribution side of the industry 
is still a subject for discussion and speculation. 


UTILISATION. 
The purposes for which electrical energy is required 
by the consumer can be divided roughly into lighting, 
domestie, traction, and industrial loads. The number of 
units taken from authorised undertakings by each load 
in 1920-21 and 1936-37 with the corresponding percent - 
ages of the total load are given in Table I 


1.— Utilisation of Electricity in 1920-21 and 1936-37. 


TABLE 


1920-21. 1936-37. 


Per 


Million Million| Per 


units. | cent. | units. | cent. 

Lighting andl ‘domestic 582 ‘16 5 6, 5,454 | 37°6 
Public lighting 49 1-3 302 | 1-8 
Traction ... ; 377 10-7 1,079 | 6-3 
Industrial 2,504 71-6 9,312 54-3 
Total 3,512 | 100-0 | 17,147 | 100-0 


In no part of the supply industry has a greater expansion 
been shown during this period than in the lighting and 
domestic loads. This is due to the decline in the industrial 
load in some areas during and since the depression, to the 








* International Engineering Congress, Glasgow, 1938. 
No earlier figures are available 





has already been to a great extent achieved. The spare 


expansion in housing and to the effect of the grid. Exten- 
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sive advertising and education has been undertaken by the 
supply authorities, and by the Electrical Development 
Association, which has taken a conspicuous part in bringing 
to the notice of the public the advantages of electricity. 


Lighting.—As already mentioned, public supplies of 


electricity were at the outset used for lighting only, and 
it is doubtful whether it was realised at the time how 
widespread would be the other applications of the new 
commodity. No doubt it is due largely to the profits 
made out of lighting supplies that the early supply 
authorities, once they had overcome initial difficulties, were 
able to expand at the rate achieved. 
The expansion of electric lighting has been rapid since 
its inception, but probably the improvement in quality 
of illumination has not been so obvious. Since the inven- 
tion of the carbon filament lamp, however, with an output 
of only 3-6 lumens per watt, research has proceeded 
steadily, and produced first in 1906 the tungsten filament 
working at a much higher temperature than was possible 
with carbon, and giving an output of nearly 10 lumens per 
watt. The heat loss with the vacuum lamps of the carbon 
and tungsten filament types was next reduced by filling 
the lamps with inert gas and later by double coiling of the 
filament. The output of the standard domestic lamp of 
this type now in general use is upwards of 12 lumens per 
watt. 
It is many years ago since the first experiments were 
made with the discharge type of lamp, which depends 
essentially upon the ionisation of the gas with which it is 
filled. Only comparatively recently has this lamp come 
into common use for advertising purposes and for street 
lighting. The initial cost is comparatively high, but is 
accompanied by a great increase in efficiency, and sodium 
and mercury vapour lamps have an output up to 40 lumens 
per watt. 
The increase in the output of light per unit of power is 
not the only improvement during recent years in the 
science of illumination. Research has been directed 
successfully towards the discovery of the optimum 
intensity of light for specific purposes, and the avoidance 
of glare and irregularity ; it has been found that, in addi- 
tion to the greater comfort of the user, his reactions in 
the factory and on the road show increased discrimination 
under improved conditions. 
Domestic Load.—Reference has already been made to 
the Electrical Development Association, and to the 
excellence of their work in educating the public in good 
lighting. This, however,.is only part of the work which 
they have undertaken, and their activities extend to all 
the uses to which electricity can be put by the user. 
Owing to their efforts in conjunction with those of the 
Electrical Association for Women, the public have been 
and are still being counselled and persuaded to use all 
manner of domestic electrical appliances such as fires, 
cookers, irons, water heaters, refrigerators, washers and 
other minor apparatus. The activities of the two bodies 
referred to include the publication and dissemination of 
explanatory brochures, public advertising, lectures, and 
demonstrations. In addition many undertakings have 
terms whereby apparatus can be obtained on hire or on the 
hire-purchase system, and wiring of existing houses assisted 
by attractive rates. The effect of this propaganda can 
be seen in the growth of the output of the fittings and 
appliances concerned. The comparative figures for 1924 
and 1935 are given in Table II. 
Il 


TABLE Output of Electrical Fittings and 


1924 and 1935 in Units of £1000. 


i ppliances 


Per 
Apparatus. 1924 1935. centage 
increase. 
Electric bulbs ... 2485 3347 35 
Lighting fittings and acces- 
sories : 1616 3198 YS 
Heating 357 1530 328 
Cooking 149 1566 950 


Traction.—In Great Britain the application of electricity 
to traction was for many years practically confined to 
tramways. There were, however, in the early years of the 
century a few miles of clectric railway, such as the Liver- 
pool Overhead Railway, two London tubes, and the 
Liverpool and Southport line. The Metropolitan and 
District Railways of London soon followed, and were 
quick to appreciate the advantage of electric traction in 
overcoming the nuisance of smoke and steam, unavoidable 
when steam locomotives were working in tunnels. 

Electric traction on the Metropolitan, the District, and 
the early tube railways of London proved to be admirably 
suited to the handling of heavy local passenger traffic. 
This attracted the attention of the railways now forming 
the Southern Railway system, which have carried for 
many years a great volume of daily suburban passenger 
traffic. It was not until after the war, however, that these 
railways were able to undertake extensive electrification 
of the suburban system. The initial schemes have been 
followed by so striking an increase in receipts on the elec- 
trified lines, due to the improved travelling facilities and 
to more economical working, that the Southern Railway 
has adopted progressive suburban electrification as a con- 
sistent policy. 

In the meantime, many other countries had completed 
extensive schemes of main line electrification. Frequently 
the policy was adopted for reasons which could not carry 
the same weight in Great Britain, in particular, the utilisa- 
tion of hydro-electric resources in countries such as Italy, 
Switzerland, Germany, France, and Austria, thereby 
avoiding the use of expensive coal in steam locomotives. 
Added to this economic reason was in some cases the 
political undesirability of dependence upon foreign 
countries for supplies vital to industrial existence. A 
further inducement has been the great advantage of elec- 
tricity over steam as a motive power in a mountainous 
country with steep gradients, together with the absence 
of smell and noise. 

It should be emphasised that whereas electrification 
abroad related almost entirely to main lines, in Great 
Britain it has been practically confined to suburban lines. 
The reasons for electrification were therefore somewhat 

“different, and in Britain the principal reason was the 
better acceleration of electric trains and the more rapid 
handling of a heavy volume of traffic. 

In recent years, whether for economic, for political, or 
for technical reasons, the rate of Railway electrification all 
over the world has been-intensified. During the six years 


route miles of line, whereas during the three years from 
1933 to 1936 electrification was completed for 4400 route 
miles, in progress for 2600 route miles, and authorised 
for 5000 route miles, a total of 12,000 miles. In the latter 
period, 84 miles were completed in Great Britain, 64 miles 
were under construction, and 350 miles were authorised, a 
total of 498 miles, or 4 per cent. of the corresponding world’s 
total. At the end of 1937 in Great Britain 612 miles were 
electrified, and a further 300 miles authorised—a total of 
912 miles, or less than 5 per cent. of the total route miles 
of railways in the country. 
In 1929 the Minister of Transport considered that as 
high-tension electrical energy would be available over 
a wide area upon completion of the national grid, examina- 
tion should be made at once of the economic and other 
aspects of railway electrification in Great Britain, with 
particular reference to main line working. A Committee, 
with Lord Weir as Chairman, was appointed for this 
purpose. 
The finding of the Weir Committee, published in 1931, 
was unanimous and in favour of complete main line elec- 
trification. The Committee emphasised that comparison 
between such electrification and either the suburban elec- 
trification already in operation in this country or main 
line electrification undertaken in many countries abroad 
would be misleading. Nevertheless, the Committee found 
that under the conditions of railway working in Britain, 
electrification would reduce the cost of operating the 
railway system, and, therefore, increase the efficiency 
of utilisation of the coal resources of the country; it 
would reduce the average schedule running time of main 
line trains ; by increasing the bulk use of electricity it 
would have a most favourable effect on the cost of elec- 
tricity for other purposes, and finally, the cleanliness 
of an electrified system would have an effect on the health 
and well-being of the urban population which could not 
be assessed in terms of money alone. 
The L.M.S.R. are undertaking electrification of their 
Manchester—Sheffield line, and the Great Western Railway 
are reconsidering an earlier proposal to electrify their 
main line between Taunton and Penzance; but it is 
unfortunate that up to the present the recommendation 
of the Committee in favour of complete main line electri- 
fication has not been accepted. 
The importance of railway electrification tends to 
overshadow smaller enterprises, but some attention 
should be paid to the electric trolleybus, which, par- 
ticularly in Great Britain and the United States of 
America, is gradually supplanting the older tramway 
systems. The growing popularity of the trolleybus is 
due partly to the success of the petrol bus in competing 
with the electric tram. The tram, particularly in the 
larger towns of Great Britain, has never been a fashionable 
vehicle, and was gradually being supplanted by the 
petrol bus with its greater flexibility and ease of manceuvr- 
ing, to the dismay of the electric supply companies. 
The electric trolleybus, owing its inception to some 
extent to the petrol bus, has nevertheless shown its 
superiority in low running costs, but also in regard to 
silent operation and rapid acceleration. In Great Britain 
at present the thirty trolleybus systems carry 6 per cent. 
of the total road passenger mileage, and this percentage 
is rapidly increasing. 
Industry.—Electricity in industry is too widespread 
to permit more than a brief reference to the more important 
applications. 
The growth in the manufacture of electrical machinery 
and apparatus of all classes has been very great during 
recent years. The total value, which in 1924 was nearly 
£63,000,000, had increased by nearly 45 per cent. in 1935 
to a total of £91,000,000, which is made up as follows :— 





£ Per 
millions. cent. 
Generators, motors, transformers, 
converters, and other heavy 
machinery - mae ee ee 12-4 
Switchgear : 8-0 8-8 
Wires and cables te sRnd sat 17-0 18-8 
Wireless apparatus and valves 17-4 19-2 
Other apparatus 37°2 40-8 
Total 91-0 100-0 


Great Britain employs 300,000 workers in the manu- 
facture of electrical plant and apparatus of all kinds, and 
the industry is the fifth in importance. 

It is gratifying to find that in 1935 Britain exported 
31 per cent. of the total exports of generators, motors, 
&ec., and 41 per cent. of the total exports of wires and 
cables from the six foremost exporting countries, among 
which it has taken first place in both categories for some 
years. The export of switchgear is nearly three times 
that of the other leading exporting country. The British 
export of wireless apparatus and valves amounts to 
10-9 per cent. of the total exports, and is the lowest of 
the four leading exporters, Holland and the United States 
together accounting for more than 70 per cent. of the total. 
The reason for mentioning these figures is that they 
present a striking contrast to the situation in 1901, when, 
at the Congress, the Chairman of this section complained 
that “ of 300,000 H.P. of steam engines laid down for 
lighting and traction, 73,000 H.P. have been imported 
from the U.S.A., and of some 200,000 kW capacity of 
generators, 71,000 were derived from the same source. 
It will be understood that this does not mean that the 
residue was British production.” 

There is no doubt that the construction of the national 
grid has given a stimulus to the electrical manufacturing 
industry of this country, although, at first, it affected 
adversely the output of generating plant. The effect of 
the grid, however, has not been confined to the commercial 
value of the plant manufactured for internal use. The 
special problems of extra high-voltage interconnection 
have given a valuable impetus to research in this country, 
which has undoubtedly contributed to the maintenance 
of our position in the export market. 

The earliest and still the most important use of electrical 
plant in industry is the electric motor drive for machinery 
of all kinds. Its simplicity of control, its ease of installa- 
tion, and its application to the independent drive of each 
unit of plant, have enabled the electric motor to supersede 
in the modern factory the long line of shafting so common 
in former years. Motors have been developed in a multi- 
plicity of types suitable for every need of industry. 





from 1927 to 1933, electrification was completed for 3750 





tionised of late years, and 2,000,000 H.P. is at present 
installed in the coal mines of this country for winding, 
pumping, ventilating, and hauling. Motor-driven con- 
veyors during the last ten years have replaced 24,000 pit 
ponies. In the coal mine the conditions under which 
electrical machinery operates, and the precautions to 
prevent explosions in an atmosphere which may be 
charged with dust or inflammable gas are onerous, and it 
is noteworthy that only slightly more than 1 per cent. of 
fatal accidents can be traced to electrical plant, in spite 
of the enormous increase in its use during the last ten years. 

One of the heaviest duties of the electric motor is the 
driving of rolling mills in steel works, but the special types 
evolved are proving entirely satisfactory. A large steel 
works at present nearing completion is expected to take 
a load of 45,000 kW. 

In metallurgy the electric furnace is rapidly superseding 
the fuel-fired furnace. Though the cost of heat may be 
higher in the electric furnace, the more efficient utilisation 
of the heat, the ease of temperature control, and the free- 
dom from impurities have done much to improve the 
quality and uniformity of the product, and have been 
instrumental in the development of new metallurgical pro- 
cesses. Steel furnaces up to 5 tons capacity are in common 
use, and at present in Great Britain a total furnace load 
of 150,000 kW is connected. Electricity plays a big part 
in the production and refining of aluminium, in the manu- 
facture of calcium carbide, and in other metallurgical and 
chemical processes. 

Plating by electrolytic deposition has long been prac- 
tised, and electrolysis has been extended of recent years to 
the extraction and refining of various metals. 

Great Britain lags behind other countries in the appli- 
cation of electricity to agriculture, and there are only 
8000 farms and small holdings out of a total of 418,000 in 
this country on which electricity is used for general farm- 
ing purposes, such as milking, milk cooling, separating, 
fodder grinding, and ploughing. Soil heating and light 
ray treatment in greenhouses are still in the experimental 
stage, but show every prospect of being successfully 
applied. 

Recently, attention has been paid to the proper treat- 
ment of smoke from chimneys in populous areas, and to the 
prevention of the deposition of soot and grit. It has been 
caleulated that the annual cost to the country of the 
emission of dust and fumes from all chimneys, including 
domestic, amounts to £80,000,000 per annum, and it is 
inevitable that in large towns the dirty atmosphere should 
be responsible for ill-health, and for the expenditure of 
large sums in cleaning and decoration. Electro-static 
extra high-voltage deposition of dust and grit in flue gases 
is now being used as one method of overcoming the trouble 
of soot and dust emission from power stations. The modern 
generating station of an electricity supply undertaking is 
no longer the worst offender. The multitude of small 
domestic fires, with combustion very much less perfect 
than that obtained in a power station and the terminal 
stations and locomotive sheds of steam-operated railways, 
now contribute the greater part of the soot and dirt in our 
big cities and towns. The wider use of electricity can over- 
come this nuisance, and the time is becoming ripe for 
legislation directed against the unrestricted and inefficient 
combustion of fuel causing this trouble. 


CONCLUSION. 


Before passing to a brief consideration of the meaning 
which electrical development may have in thé future for 
the community as a whole, I should like to describe in the 
broadest terms its evolution to the stage at which it has 
now arrived in Great Britain. 

It will be remembered that during the Congress here in 
1901, reference was made to the small size of the electricity 
supply undertakings caused by restrictive legislation. 
This state of affairs persisted for many years without 
noticeable change, and technical progress was cramped 
and hindered by the small scale to which engineers had 
to work. In 1926 more progressive legislation authorised 
the construction of the grid, the completion of which pro- 
vided for the economical future development and utilisa- 
tion of the country’s varied resources. Its immediate 
effect has been to accelerate the demand for electricity 
and its application to new uses. The existence of this net- 
work has opened the way for ‘ he railways, for the electricity 
supply industry, and for the public to the financial and 
other advantages of electricity. 

The growth of demand has stressed the importance for 
the co-ordination of generation to be followed by the 
co-ordination of distribution, if the full advantages of the 
former are to be passed to the consumer. The steps to be 
taken in this direction by voluntary effort or by legislation 
will, it is hoped, prove successful. 

The conclusion drawn from this brief review is that the 
criticisms made in 1901 of the statutory conditions under 
which the supply industry was working have been amply 
justified, particularly when it is remembered that the dis- 
advantages referred to are still not entirely overcome. 
Nevertheless, in spite of this and in spite of the high cost 

of electricity in some districts, the average revenue per 
unit sold during 1936-37 in Great Britain, 1-085d. per 
unit, is claimed to be the lowest average rate in the leading 
industrial countries of the world. 

The extent of the public, domestic, and industrial 
utilisation of electrical energy suggests that the engineer 
has provided and is providing the technical developments 
required of him. Moreover, the manufacturing industry 
is now well able to supply the needs of Great Britain, and, 

in addition, to maintain its position in the forefront of the 

exporting countries. 

Consider for a moment the social implications of elec- 

tricity in the past, and in the future with special reference 

to domestic and national affairs. 

Electricity has obviously played a prominent and perhaps 

a dominant part in improving material comforts, con- 

veniences and amenities, and in helping to raise the 

standard of living during the present century. 

Mechanical energy has become a commodity to be 

bought alike by the private individual and by industry in 

as small, and in as large a quantity as may be required, 

delivered into the house or factory, to be consumed when 

required, and to be rejected without waste when not 

wanted. The invention of the steam engine had already 
enabled the large consumer of energy to setup his own 
plant and thereby to replace manual labour. Electricity 





In particular, the coal mining industry has been revolu- 


now enables every consumer of mechanical energy to 
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replace manual labour by a commodity ready made, easily 
controlled, and available at the point required. 

Electricity abolishes the necessity for the concentration 
of industry and labour in large towns. The industrial 
activity of the nineteenth century necessitated our great 
manufacturing towns being built near the coalfields, and 
drew the population from the countryside. It was largely 
on coal that industry depended, and the movement was 
logical and inevitable. The availability of electricity 
everywhere implies essentially that the consumer need no 
longer live near the coalfields to obtain cheap power. 
Moreover, the industrial consumer need no longer divert 
his energies to the production of power, but may concen- 
trate upon the manufacture of the goods for which his 
factory isintended. Electricity has, in fact, largely released 
industry from its dependence on situation. 

Electricity is no less implicit in its effect on modern 
rural and domestic life. The large towns are no longer the 
sole possessors of attractions and of wider opportunities. 
The small town and the countryside may offer equal 
facilities for recreation, and contact with national and 
with world activities can be enjoyed rurally. Any delay 
at the present time in the return of the population to the 
countryside may be in part due to the want of sufficient 
means for the distribution of electricity in rural areas, even 
after its potentialities have been established. 

Electricity has played its part in the progressive reduc- 
tion of manual labour required by industry, which, start- 
ing a hundred years ago, has been intensified during the 
last generation. Unless the productive output of the 
country increases sufficiently to absorb the labour which 
has thus been rendered surplus, the whole community 
might well receive the benefit of increased leisure, and so 
spread the labour over all the potential workers. 








South African Engineering Notes. 


(By our South African Correspondent.) 
Care Town, June 23rd, 1938. 
Accidents on the S.A.R. 


Iy consequence of the great number of accidents 
which are occurring on the South African Railways, the 
Minister of Railways, Mr. O. Pirow, has summoned a 
conference of the railway heads. In little over two months 
there have been four major accidents, while minor acci- 
dents, particularly from derailments, have occurred at 
the rate of at least three per week. Two of the major 
accidents were found by the Board of Inquiry to be due 
to the excessive speed at which the trains were running. 
In the case of the accident to the Cape mail train at 
Bank Station, near Randfontein, in which five people 
were killed, on April 16th, the Board found that the 
engine took the turnout at a speed very much higher than 
that permitted by the regulations—20 miles an hour— 
and the same was found to be the cause of the collision 
at Middlevlei ; but in this case the Board found also that 
in addition to non-compliance with a regulation, a con- 
tributory cause was the action of a fireman who imagined 
a guard had signalled his train to proceed, and advised 
the driver accordingly. The fireman, declares the Board 
of Inquiry, appeared “to be a man of less intelligence 
than the average in his grade.”’ 

The derailment at Glen in November, 1936, and at 
Viakteploats on December 21st, 1936, which involved 
heavy loss of life, were declared by the Board of Inquiry 
to be due to the curves being taken at a far higher speed 
than the regulations allowed. Glancing back over a long 
list of mishaps of all kinds on the railways, in the past 
three years, one striking fact is observed: that in prac- 
tically every case the accident was ascribable to non- 
compliance with the regulations laid down for the running 
of trains, and not to any flaw in the permanent way or 
in the rolling stock. There is an uneasy feeling abroad 
among the travelling public that there is not always an 
adequate testing of the capacity of the men who are pro- 
moted to work directly associated with the safety of the 
travelling public, and that the evidence calls for a thorough 
investigation of the system under which men are selected 
for responsible positions in the operating of the system. 
The action just taken by the Minister of Railways is 
therefore greeted with satisfaction, as it is believed that a 
searching investigation will now take place, especially as 
the Accidents Investigation Committee has recently 
drawn very emphatic attention to the danger of slackness 
among the running staff. 


Branch Lines in the Union. 


Dealing with requests for branch lines, the 
Minister for Railways, Mr. O. Pirow, recently stated that 
the Railway Administration had already lost heavily on 
branch lines; £13,000,000 of the railway debt is dead 
capital and the reduced tariffs on these lines had cost the 
Administration almost £500,000. It had been decided 
that no further branch lines would be built, but since that 
decision was taken the position has changed somewhat. 
As a result of delays in the past and future possible 
derailments, the overburdening of main lines, and so forth, 
Mr. Pirow and the heads of the Railway Administration 
are now considering whether it will not be in the interest 
of the Railway Department, as well as local interests, to 
join the existing branch lines, which would in times of 
stress and delays act as an alternative route and so bridge 
delays on the main line—delays which have in the past 
caused inconvenience, damage, and loss to farmers and 
business men. It is not the intention to turn branch lines 
into main lines and it is not known yet that the Com- 
mission now inquiring into the matter will recommend the 
extension and joining up of the branch lines with a view 
to creating alternative routes to ensure the smooth 
operation of the railway system. 


Electric Power Development. 


The Electricity Supply Commission will shortly 
embark upon important developments on its Natal under- 
takings in order to meet the urgent problem of supplying 
the rapidly increasing demand for power and lighting 





current. The expenditure of many thousands of pounds 
is involved in the developments which include the linking 
up of the Congella (Durban) undertaking with that at 
Booth Junction, and the establishment at Congella of 
another 33,000-kKW generating plant. It is expected that 
the demand at Congella will overtake the production of 
the existing plant and the new 33,000-kW plant long 
before the time estimated. The linking up of Congella 
with Booth Junction is a most important development, 
as it will connect these stations directly and will enable 
Durban to draw on the 60,000-kW reserve of Colenso in 
the case of failure at Congella. Two small towns, Tulbagh 
and Hermanus, both in the Cape Province, are finding it 
necessary to augment considerably their electricity supply 
scheme. Where it is possible to obtain electricity from 
the Electricity Supply Commission’s high-tension wire 
in bulk the Commission offers very favourable terms, and 
many small municipalities are taking advantage of the 
chance of effecting considerable savings by so doing. 


Union’s Mineral Resources. 


The Union Minister of Mines has appointed a 
special committee to inquire into and report on the base 
mineral industry of the country. The committee is 
instructed to give particular regard to (1) the best means 
of encouraging the economic development of the base 
mineral resources of the Union to the fullest extent ; 
(2) the better utilisation of base minerals by increasing 
local consumption and by other means; (3) the coal 
industry of the Union with special reference to (A) the 
internal market, (B) the present conditions under which 
coal is exported, (C) the desirability of increasing or 
decreasing the volume of export trade, (D) the effect on 
national interests of the export trade in coal, (E) the 
methods of mining and production of coal. The committee 
will hold meetings at Johannesburg and at such other 
places as may be decided upon to take evidence. 


Dry Mining Methods. 


In the course of an address to mining men at the 
Witwatersrand Technical College, Johannesburg, on 
May 20th, Mr. E. C. Ranson expressed the opinion that 
there is little doubt that once ‘“‘ dry ” mining becomes a 
more general practice depths of 11,000ft., with the conse- 
quent prolongation of the life of the industry, will be well 
within the bounds of possibility. Mr. Ranson reviewed 
the available methods of combating heat in deep-level 
mines on the Rand and said that rock temperatures rose 
from 102 deg. at 6000ft. to 120 deg. at 12,000ft. The 
increasing heat is the greatest obstacle to mining beyond 
the present deep levels, but by the application of so-called 
“‘ dry ’’ mining methods and more rapid circulation of air 
by means of larger downcast shafts, temperatures can be 
considerably reduced. At present the universal applica- 
tion of “dry ” mining methods are not practical mining 
economics. Some mines have already gone part of the 
way, and ultimately deep-level working may come into 


being. 


Otavi Copper Mines. 


The Otavi Copper Mines (South-West Africa), 
under new management, are now getting into full work. 
Rolling stock and personnel have been increased to cope 
with the demand for landing facilities to enable the railway 
to rail to destination immediately the material, &c., which 
is discharged at Walvis Bay and so avoid congestion. The 
Otavi Copper Mines have just received 3000 tons of coke 
from Germany, and a further 6000 tons is to follow. It is 
understood that this was not purchased under the trade 
agreement existing between Germany and the Union. It 
is stated that the Continental coke was purchased because 
of a shortage in the Union, which could spare none, but 
an inducement may have been the fact that cheap freight 
rates could be obtained by the German steamers as 
against the heavy rail charges from the Union. 


New Industry. 


Work is to start shortly at Port Elizabeth on the 
first factory for the production of electric lamps in the 
Union. South Africa consumes more than 9,000,000 
electric lamps annually, and all of these are imported. The 
big Belgian firm of Delta Société Anonyme, which is 
behind the new factory, plans to enter the South African 
market on a large scale in this field, and envisages pro- 
duction in the Union of anything up to 3,000,000 lamps of 
every description annually. The factory will be the start 
of a new industry, and up to 160 local employees will be 
engaged to be trained by a few experts from overseas. 
The building will take about six months, and another six 
months will be occupied with experiments, so that the 
first local lamps are expected to be placed on the market 
at the end of a year. 


Mossel Bay Harbour. 


Advice has been received by the Mossel Bay 
Chamber of Commerce from the Minister of Railways that 
£20,000 of the £60,000 voted for harbour improvements 
during last Parliament will be spent during the current 
financial year. 


Iscor Appointment. 


After being sent to London twenty-one years 
ago by the Union Government for “ six months’ temporary 
service,” Mr. G. A. Jenkin returned to South Africa on 
June 3rd, having just retired from the position of acting 
secretary in South Africa House, London. He has now 
been appointed to the South African Iron and Steel Indus- 
trial Corporation and is to return to London as the com- 
pany’s representative. 


. 


New Factories. 


A new textile factory is to be opened in the 
Peninsula for making cotton blankets, rugs, and other 
materials. Manufacture is expected to start in July or 
August. Mr. H. Duveen, a Hollander, who has lived many 
years in South Africa, is the owner of this new factory, 





and has ordered thousands of pounds’ worth of British 
machinery by cable, as he waited first to have the election 
results. It is stated that, satisfied with the results of 
the election, a number of other business men are now 
preparing to sink capital in new industrial enterprises. 
Mr. Duveen’s factory is to be erected on a site which he 
has purchased at Elsies River. A company has obtained 
an option over a site of about 60 acres at George (Cape 
Province), on which it proposes to establish a paper pulp 
factory at a cost of about £400,000. 








Oil-Fired Rotary Melting Furnace. 


At the works of Glenfield and Kennedy, Ltd., 
Kilmarnock, there has recently been introduced in the 
iron foundries a 5-ton rotary furnace designed and supplied 
by Stein and Atkinson, Ltd., of 47, Victoria Street, 
London, 8.W.1. A 2-ton furnace of the same type has 
been in operation in the firm’s brass foundry for two years. 

The new 5-ton furnace, views of which appear on page 
42, is engaged upon the production of high quality cast 
iron, in the course of which the firm’s output of cast iron 
borings is put to good purpose. The furnace casing is 
14ft. long by 7ft. diameter, and is rotated at a speed of 
lr.p.m. by a 5 H.P. motor. It is installed at right angles 
to the foundry wall, with the charging end protruding 
into the yard. It is provided with a lining ldin. thick 
rammed from material supplied by the Midland Mono. 
lithic Furnace Lining Company, Ltd., of Leicester. A 
spare body is being rammed with material supplied by 
Pickford Holland and Co., of Sheffield. Thus, at a later 
date, a comparison of the lives of two different furnace 
linings will be available. 

The fuel, Shell Mex “ Britoleum,” is delivered into a 
tank in the yard, from which it is pumped up to a small 
service tank situated above the switchboard on the inside 
of the foundry wall close to the furnace. A float fitted 
to a contactor switches the pump motor into action when 
the oil in the service tank reaches a predetermined 
minimum level. As the oil is apt to be too viscous in 
cold weather, three 1500-watt heating elements are placed 
in the oil circuit immediately before the burner. The 
working of each element is shown by a pilot light fixed 
to the switchboard. The burner is of Stein and Atkinson's 
own design, and utilises preheated air, the temperature 
of which is pyrometically recorded. A temperature of 
300 deg. Cent. is attained by the air when the furnace is 
at tapping temperature. This preheating is effected by 
rolling into position after charging is completed a refrac- 
tory-lined exhaust elbow which conducts the products 
of combustion, by way of a downtake and culvert, round 
a series of steel tubes, housed in a recuperator, and thence 
to a stack situated some little distance away. The air 
for combustion is driven through the tubes within the 
recuperator by a fan, and is controlled by a butterfly 
valve at the burner. Provision is made against over- 
heating of the recuperator tubes by the installation of 
a by-pass damper, and also of a cold air injector, which 
permit the temperature of the tubes to be controlled at 
850 deg. Cent. 

The furnace is charged mechanically by a machine 
designed by Glentield and Kennedy’s engineering depart 
ment. This machine is frankly of an experimental 
character, but is, we learn, doing good work. The machine 
is mounted on wheels running on rails along which it is 
pushed manually. Semi-cylindrical troughs are provided 
which are quickly attached or removed from the head- 
stock of the machine. They carry 10 cwt. of metal, and 
are hoisted up to the charging machine by means of a 
hydraulic crane. When fixed to the charger the trough 
is rotatable in either direction, so that the charges can 
be spread inside the furnace. With such light material 
as borings, it is found that the last 10 ewt. of the charge 
must be charged by hand. Between the removable 
exhaust elbow and the furnace proper is a hinged door, 
which reduces the charging hole to dimensions appro- 
priate to the exhaust flame. After the furnace has been 
charged and the door closed, the joint between the door 
and the shell is made good with refractory material to 
protect the shell from flame which might leak between 
the faces. 

The furnace was started up in April, and by the end 
of June about thirty-five heats had been made and the 
reduction in the thickness of the lining was of the order 
of 2in. The casing was found to be in perfectly good 
condition and in no way warped. Warping has been 
observed to occur in some of the earliest attempts at 
making rotary furnaces. 

The tap hole and slag notches are closed with loam 
backed by floor sand. Some installations use oil sand 
cores for this purpose. When working from cold, the 
melting cycle is of the order of 34 hours, but with the 
second charge this time is reduced to two hours. The 
oil consumption works out about 45 gallons per hour, 
as measured by a Glenfield and Kennedy rotary meter, 
situated just beneath the burner. The electricity con- 
sumption is so low that no special metering has been 
thought necessary. The change in composition during 
melting varies according to the nature of the material 
charged. When working with lump scrap and pig only, 
the silicon and carbon losses are very low, but when 
dealing with borings the silicon, carbon, and manganese 
need careful correction. With a heat of borings alone, 
containing 1-8 per cent. silicon, the resulting metal 
contains 0-8 per cent. silicon. The carbon is maintained 
at 3 per cent. by charging 1 cwt. of coke breeze for each 
10 cwt. of borings. The manganese content is adjusted 
by ferro-manganese just before tapping. For castings 
the metal is checked before opening the tap hole by 
means of a wedge test. The metal is then used in exactly 
the same manner as cupola iron, and inoculated in the 
usual way for the production of “‘ Meehanite ” iron. 

Tho melting costs are somewhat in excess of cupola 
melting, but the ability to use up cast iron borings makes 
the furnace an attractive melting unit, because of the 
cheapness of the charge. 
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Markets, Notes and News. 


The prices quoted herein relate to bulk quantities. 


f.o.b. steamer. 
The Dutch Steel Trades. 


Some interesting comments upon the Dutch 
metal and allied trades are contained in the Report on 
the Economic and Commercial Conditions in the Nether- 
lands, dated March, 1938 (published by H.M. Stationery 
Office, price 1s. 6d. net). ‘‘ For the Netherlands,” says 
the Report, “‘ the year 1937 has been one of great expecta- 
tions which have not materialised.””’ The revival which 
sprang from the devaluation of the guilder lasted only a 
short time ; but in general conditions at the end of 1937 
appeared favourable compared with those obtaining in 
the previous year. Trade with Great Britain increased, 
but there is some danger that if high prices continue to 
remain in force in this country while levels in Holland are 
declining, exports from Holland will be stimulated and 
imports from the United Kingdom will become more and 
more non-competitive. No other Dutch industry has 
revived to the same extent as shipbuilding, although 
many of the orders dated from a period before the boom 
prices were obtainable. The vessels launched in 1937 
included one of 36,000 tons for the Transatlantic trade, two 
motor vessels of 15,000 tons each for the Dutch East 
Indian and South African trade, a tanker of 10,500 tons, 
two motor vessels of 8000 and 10,000 tons, and a number of 
other smaller vessels. Efforts to close down redundant 
shipyards in Holland have met with considerable success, 
as whilst in 1930 there were 159 concerns engaged in 
shipbuilding, in 1936 there were 85. The prospects for 
1938, however, are less hopeful than six months ago, and 
new shipbuilding orders are not plentiful, although the 
work in hand is still considerable. Wages have been 
raised by 8 per cent. by common consent in the Rotterdam 
district, but in Amsterdam employees are not satisfied 
with this increase. According to statistics of production 
given in the Report, the improvement in trade was notice- 
able in the iron and steel industry in 1936, the output of 
pig iron in that year being 53,768 tons, compared with 
47,135 tons in 1935, whilst the production of plates, &c., 
was 138,388 tons, compared with 112,782 tons in 1936 
and 1935 respectively. The output of foundry products 
in 1935 totalled 6245 tons, whilst in the following year it 
rose to 6928 tons. There was a decline, however, in the 
production of lifting machinery from 2314 tons in 1935 
to 1842 tons in 1936. 


The Pig Iron Market. 


The situation in the pig iron market has not 
improved and the industry is entering the second half of 
the year with anything but cheerful prospects. The stocks 
are exceptionally heavy and in the case of basic iron are 
understood to have increased during the past month or’so. 
One estimate places the total, including foundry, at 
1,000,000 tons. In the case of foundry iron imports 
have been stopped, but supplies of iron are still being 
received from India, and, of course, come in duty 
free. It is obvious, therefore, that several months are 
likely to elapse before the market has absorbed the 
existing ,stocks of foundry sufficiently to permit of 
a revival in the demand. On the North-East Coast 
the stocks of foreign iron which have been weighing 
on the market since the early part of the year have been 
materially reduced, but the demand from consumers is 
poor and very little Cleveland foundry iron is now being 
produced. In many cases users have suspended contract 
deliveries owing to the quiet demand for their products. 
For the time being there is little outlet for Cleveland iron 
in Scotland and the export trade is insignificant, since the 
price of £5 10s. f.o.b. for No. 3 quality is much too high 
to meet the competition of foreign iron. In the Midlands 
there has been no increase in the demand and the stocks 
of iron at the furnaces and at consumers’ works are being 
very slowly liquidated. Hopes that a slight improvement 
in the building trade would be reflected in a better demand 
for light castings have not been realised, and this section 
of the industry is placing little new business. In several 
instances deliveries against contracts have been postponed 
and most users find that they can meet all their require- 
ments either from stock or from contracts which they 
entered into some months ago. Only a restricted business 
is passing in pig iron in Scotland, and although the make 
has been curtailed it appears to be still in excess of con- 
sumers’ needs and consequently stocks are being added to. 
Similar conditions prevail in the Lancashire district to 
those which rule in other parts of the country. New 
business is seldom heard of and the stocks appear to be 
increasing. It is feared that production will have to be 
further curtailed until the demand revives. The situation 
in the hematite market is not cheerful, as most consumers 
appear to have covered their requirements for a long time 
ahead, and at the present rate of production the reserves 
are growing. No relief is experienced from the export 
markets, as the official price of £6 10s. f.o.b. for No. 1 is 
not sufficiently attractive. 


The North-East Coast and Yorkshire. 


The outlook for the steel trade on the North- 
East Coast is not altogether satisfactory, although the 
position in this district appears to be rather better than 
in some others. The scarcity of fresh business is causing 
concern, and although the market is rather more opti- 
mistic than during June, it is difficult to see from whence 
this feeling arises. There is talk of more plant being laid 
idle if the position does not shortly improve ; and for the 
time being there seems to be a lull in the placing of large 
new contracts likely to provide important work for the 
steel industry. Expectations are rife that big contracts 
wiJl soon be placed by the Government for hangars in 
connection with the rearmament scheme and that muni- 
cipal schemes will also be entered upon and that these 
enterprises will help to create a more favourable situation. 
The constructional engineers on this coast are moderately 
well employed, but, like the steel works, they are clearing 


business. This means that whilst there is still a consider- 
able tonnage of joists and sections being delivered against 
old contracts, the amount of new business placed is 
restricted. Orders for ships for some time past have been 
few and far between, so that the important outlet usually 
provided by the shipyards is less than usual. The pro- 
ducers of semis, also, are operating at below capacity 
owing to the heavy stocks which exist. Lately one or two 
re-rollers have shown an interest in the market after a 
long absence, and this is taken to indicate that in some 
cases at least the heavy stocks of foreign material imported 
in the first three months of the year have been materially 
reduced. Sheets are in quiet request on home account 
and the export demand is below normal. The Yorkshire 
industry is operating at a fair rate of capacity, but con- 
sumers are displaying less interest than in June. Heavy 
quantities of basic billets are being produced by the 
Sheffield works, but new business is quiet and there has 
been a definite slackening in the request for acid billets. 
The engineering branches in this district have a consider- 
able amount of work in hand, but there has been a definite 
recession in the amount of business reaching the mills 
and forges. The Sheffield industry, however, is benefitting 
more than most districts from rearmament contracts. 


Current Business. 


A request has been made by Smith’s Dock Com- 
pany, Ltd., to the Tynemouth Corporation for permission 
to take over an area of land for industrial improvements 
and extensions. The Fulham Borough Council has placed 
a contract with the Burntisland Shipbuilding Company, 
Ltd., for two self-trimming colliers of the Thames up-river 
type, each of 2400 tons deadweight. International Com- 
bustion, Ltd., have recently received the following 
orders :—Two stoker-fired boilers, coal and ash-handling 
plant for the Kilmarnock power station; a small 
Beaumont drag scraper system for the Gas Light and 
Coke Company, Ltd.; an extension to the existing ash 
sluicing plant for the London Power Company ; and two 
Usco plate type air heaters for the Mufulira Copper Mines. 
The business of Lee Croll and Co., engineers and machine 
makers, of Lawside Foundry, Dundee, has been acquired 
by Thomas C. Keay, Ltd., engineers and mill furnishers, 
15, Baltic Street, Dundee, who will continue the business 
under the same style. A 34-acre site has been acquired at 
Wednesbury by Henry Hope and Sons, Ltd., makers of 
metal casements, of Smethwick, who intend to establish 
there a galvanising works, assembly plant, and warehouse. 
The Skinningrove Iron Company, Ltd., has decided to 
close a blast-furnace owing to the reduced demand for 
Cleveland pig iron. A considerable quantity of crude oil 
has been produced from an experimental well at Dalkeith 
belonging to the Anglo-American Oil Company. The oil 
was obtained from oil sands 1733ft. to 1760ft. below the 
surface. Testing operations are to be continued. A com- 
pany formed to establish new steel works at Jarrow has 
taken possession of the site. The Department of Overseas 
Trade announces that the fellowing contracts are open for 
tender :—Johannesburg City Council : quantities of sluice 
valves and penstocks and one headstock (Johannesburg, 
July 27th); Natal Provincial Administration : sixty steel 
cupboard ward lockers, l6in. by 16in. by 36in. high 
(Pietermaritzburg, July 20th) ; Union Tender and Supplies 
Board, Pretoria : 145 semi-rotary petrol pumps, complete 
with companion flanges, top and bottom, a suitable length 
of galvanised suction pipe and an 8ft. length of petrol- 
resisting hose, complete with clips and nozzle for decanting 
the contents of 44-gallon drums (Pretoria, July 14th) ; 
Johannesburg City Council: 25 miles of 4/0 S.W.G. hard- 
drawn grooved cadmium copper trolley wire (Johannes- 
burg, July 23rd). Indian Stores Department: Machine 
tools including lathes and machines for slotting, band 
sawing, spindle moulding, panel planing and thicknessing, 
crank shaping, etc. (Simla, July 20th). Johannesburg, 
City Council: 250 thirty-ft. and 300 thirty-five-ft. steel 
poles with finials (Johannesburg, July 20th). South African 
Railways and Harbours Administration: Quantities of 
mild steel angles and sections in various sizes (Johannes- 
burg, August 2nd); quantities of bolts, nuts, set screws, 
washers and rivets (Johannesburg, August 8th). 


Copper and Tin. 


The appearance of the electrolytic copper market 
is more encouraging than for several months, and by 
general consent there seems a possibility that an improve- 
ment which may extend over a long period has at last 
set in. In the case of a market which is so sensitive to 
extraneous conditions, however, it is too soon to prophesy, 
but since the announcement of the cut in production there 
has been more general buying by all the chief consuming 
countries than probably at any time this year, and what 
is more to the point, the greater part of these purchases 
seem to have been for the covering of genuine industrial 
needs. Not unnaturally consumers hesitated to enter the 
market when the rise first commenced, so that most of 
them failed to seize the psychological moment, and have 
been covering their requirements while prices have been 
rising. This, however, almost invariably happens after 
a prolonged period of weak markets. There has been a 
certain amount of Government buying in this country, 
and this has given rise to reports that it has been decided 
to lay in stocks which, if true, in the judgment of the 
market, is a wise procedure. Central European countries, 
including Germany, have bought with some freedom, and 
Japan also has resumed her purchases. In the standard 
copper market prices have steadily appreciated, and occa- 
sional bursts of profit taking have been easily absorbed 
by fresh speculation. It would not be surprising, however, 
if there were a temporary recession in prices, and the 
market would probably be the healthier for such a move- 
ment.... The strength noted of late in the tin market 
has been maintained, and prices have shown an advancing 


Unless otherwise specified home trade quotations are delivered f.o.t. 
A comprehensive list of the prices of materials mentioned below will 


Export quotations are 
be found on the next page. 


they were adversely affected by somewhat disappointing 
statistics. The figures issued by Mr. W Gartsen 
showed a reduction in the total visible supply of 378 tons 
to 18,059 tons, compared with 17,681 tons at the end of 
May. The carry over in the Straits Settlements, however, 
increased by 956 tons from 5600 tons for May to 6556 tons 
for June, whilst at the Arnhem smelter the carry over was 
2649 tons for May and 3,725 tons for June, a rise of 626 
tons. The monthly supplies, on the other hand, showed a 
reduction from 7997 tons in May to 7077 tons last month, 
whilst the deliveries in June fell to 7455 tons compared 
with 8979 tons in May. Of the latter figure the United 
States is credited with 4205 tons and Great Britain with 
882 tons. American buying has been rather active during 
the past week, and Continental consumers also have 
shown more interest in the market, probably as a result 
of the statement that the International control intends to 
raise the price to over £200. 


Lead and Spelter. 


In spite of some improvement in the industrial 
demand the price of lead has not responded to the generally 
better conditions in the non-ferrous metal markets to the 
extent which might have been expected. Most consumers 
appear to be fairly well covered for some months to come, 
and do not seem inclined to follow the market upward. 
A certain amount of industrial buying developed on the 
rise in prices, but this never attained a considerable volume 
and more recently has shown a tendency to decline. 
Nevertheless, the market has had a cheerful appearance, 
and to a certain extent has been influenced by the improve- 
ment in the American market where the producers have 
again raised their prices. There is no real connection 
between the two markets, owing to the operation of the 
American tariffs, but the brighter tone which has developed 
in the United States after a long period of depression has 
had a sentimental effect upon the London market. There 
is still a noticeable scarcity of prompt lead, and no relief 
is expected from this condition until later this month, 
when some arrivals of Burma lead are due. At the end 
of June a certain amount of lead was taken from ware- 
house to satisfy prompt contracts, and lately consumers 
have been obliged to pay premiums for near delivery. 
The general outlook in this market, however, is considered 
to be fairly satisfactory, since there are indications that 
the world’s production has decreased under the influence 
of the low prices which have ruled for the greater part of 
this year, whilst consumption seems to have been main- 
tained at a good level.... On the whole, prices in the 
spelter market have shown considerable firmness, although 
there have been some minor fluctuations. The improve- 
ment in the conditions ruling in this market is due largely 
to speculation, but the rise in prices has resulted in a certain 
amount of covering by industrial consumers, although 
there is still room for considerable expansion in this direc- 
tion. The stocks of this metal are heavy in most parts of 
the world, and with this knowledge users are disinclined 
to commit themselves to any extensive purchases. At 
the same time there is a natural reluctance on their part 
to be left behind on an advancing market, and there is a 
tendency to cover forward in some instances. The poor 
demand from the galvanisers, of course, reacts upon 
business in spelter, but most of the other consuming 
industries, particularly the brassmakers, appear to be 
busy and likely to remain so. It is reported that some of 
the producers have made extensive sales to the Government, 
and that a proportion of the buying noticeable in the 
market recently has been hedging against these trans- 
actions. 


Non-ferrous Metal Average Prices. 


The rather more cheerful conditions which pre- 
vailed in the non-ferrous metal markets during June com- 
pared with the preceding month are shown in the official 
average prices for the metals dealt in on the London 
Metal Exchange. The weak tone of the copper market 
was reflected in a decline in the average price for standard 
cash metal of £1 8s. 8d. For three months’ copper the 
fall was £1 8s. 7d. and for electrolytic £1 8s. 4d., whilst the 
average for wire bars and best selected were respectively 
£1 8s. and £1 1s. 6d. lower than the May average. The tin 
market was firmer in tone than for some time, and the 
average for cash metal rose by £14 15s. 3d. compared with 
that for May whilst for three months the increase was 
£14 18s. 10d. The weaker conditions in the lead market 
resulted in a drop in the average price for shipment during 
the current month of 4s. 10d., compared with the average 
for May, whilst for shipment in the third following month 
the average was 7s. 4d. lower, the mean being 6s. 1d. 
below the May average. On the other hand, the spelter 
market improved during June and the average for ship- 
ment during the current month was 4s. 2d. above that for 
May and for shipment in the third following month 4s. 9d. 
better, the improvement in the average mean quotation 
being 4s. 5d. The following are the official average quota- 
tions of the London Metal Exchange for June :— 





tendency, excepting in the early days of the week, when 





off contracts more rapidly than they are obtaining new 





STANDARD CoprER ... Cash (mean) .. £35 5 6H 
3 months (mean) £35 10 5, 
Settlement £35 5 58 
ELECTROLYTIC CoPpPER (mean) £39 16 9% 
ELEcTROLYTIC W1RE Bars £40 5 28 
Best SELECTED CopPER (mean) ° £39 14 44 
STANDARD TIN... Cash (mean) ... £177 11 114 
3 months (mean) ... £178 7 7% 
Settlement £177 11 54 
{ For shipment the current month £13 19 4} 

| For shipment the third following 
Leaps month £14 0 23 
| Mean £13 19 O48 
| Settlement : £13 19 3% 
( For shipment the current month.. £12 17 9% 

For shipment the third following 

SPELTER < month : : , oh = £13 2 1 

Mean £12 19 lle 
£12 17 8} 
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from Associated British Steelmakers. 


Current Prices for Metals and Fuels. 


Makers’ official home trade price, per ton, delivered buyers’ stations. * Joists, Sections, Bars and Plates are subject to a rebate of 15s. to home users purchasing 


+ Export prices are for Empire Markets ; for other Markets British quotations conform to Cartel prices. 











NON-FERROUS METALS. 
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PIG IRON. STEEL (continued). 
Home. Export. *Home. Export. P : 
Foundry home prices, except for Scotland, less rebate at - £ s.d. y H d.j:. (Official Prices, July 6th.) 
(Did Teesside Area.) GLascow anpD DistrrRicr— CorrpER— 
N.E. Coast— £8. d. £8. d Angles Rnd 10 12 6 euredeas OF RANE T: SO 
Hematite Mixed Nos. . 612 6. ag Tees... 12 0 6 11 12 6 Three Months £40 2 6to £40 3 Y 
No. 1 613 0... ta Solan 0 6. 10'18' 6 Electrolytic £44 5 Oto£45 5 0 
Cleveland— see P al dill eee Best Selected Ingots, d/d Bir- 
No. 1 ig iii ie os Rounds, 3in. and up 8S... 11 12 6 sadeidiian as uy 0 
No. 3G.MB. . Se". a ar under 3in. 12 13 of.. nO @ Py ig iis 
eis wae oe 5 es Flats, Sin. and under 12 13 Of... 1k. 0 Sheets, Hot Rolled a 
eats . 5 0 0 Plates, in. (basis) BE. «6:: @.,. ll 0 0 Home. Export. 
sa ae | fein. 7 12.23. @-.. it ee lubes, Solid Drawn (basis) 12}d. 12}d. 
Staffs— (Delivered to Black Country Station.) i" ae 4 = = re i hs nn ae ays. ails 
North Staffs Foundry ... 5 11 0.. Un. fin. to and incl. Brass— 
” Forge 5 6 0... | 6 1b. per sq. ft. (8-G.) 12 10 0 ; 12 10 0 Ingots, 70/30, d/d Birmingham £37 0 0 
Basic on 6 0 O tess 6.50 Boiler Plates, jin. 11 18 0 12 2 6 Home. Export. 
Northampton— Sour Wass Anra— £5 eee Tubes, Solid Drawn, 2/1 Alloy I1jd. I1}d. 
Foundty No. 3 ee Angles 11 0 6 10 12 6 Brazed I3}d. 13}d. 
¥ mites Tees... 12 0 6 112) 61 Py 
erbyshire— Joists 1! O 6 10 12 6 ‘ ' sas 
No. 3 Foundry 511 0 Channels.. 1] 5 6 10 17 6 penis voncipdltaks: greener 
Forge 5 8 0 Rounds, 3in. and up 12 06. ll 12 6 Three Months £194 lO Oto £194 15 O 

ScoTLaND-— under 3in. 12 13 Of 11 0 O|} Spetrer 
Hematite, f.o.t. furnaces 613 0 Flats, 5in. and under 12 13 Of 11 0 0 Cash £14 7 6to £14 10 0 
No. 1 Foundry, ditto 6 0 6 Plates, jin (basis) r30- 6 . li 0 0 Be , ‘ ; ; 
No. 3 Foundry, ditto 518 0. fin. lL 15 6 11 5 6 Three Months £1413 9to £14 15 O 
Basic, d/d S698 . fin. 12 0 6 1110 0 | Leap 

N.W. Coast— (613 0 d/d Glasgow ; fin. . a 8 86 1115 0) = Cash... £15 6 3to £15 7 6 
Hematite Mixed Nos. 618 6 ., Sheffield ‘ —— nebegmnteeegy > ‘ | Three Months £15 8 Yto £15 10 UO 

MS? MO € Birmingham - per sq. ft. (8-G.) 1210 0 oR Bey ae ; ee 
Aluminium Ingots (British) £100 to £105 
- neces aa — - IRELAND—F.0.Q.— BELFAST. Rest or IRELAND, 
MANUFACTURED IRON. be a a Sara 
Home. Export. ei 12 5 : ; 12 
Lancs AND YoRKs— £ s. d. £ os. d. io 7 3 6 % * .. a FUELS. 
Crown Bars © Channels... 1110 6 1113 0| SCOTLAND. 
Best Bars is 15° 0 Rounds, 3in. and up 12 5 6 12 8 O| LanarksHire 

MIpLANDS— | v under 3in. 12 18 Ot 3: 6 6 (f.0.b. Grangemouth Export. 
Crown Bars 35 0 Plates, jin. (basis) 1113 0 1115 6| Navigation Unscreened 18/6 to 19 
Marked Bars (Staffs) 1515 0 jin. 1118 0 12 0 6} Hamilton Ell 17 
No. 3 Quality 11 12 6 lin. . 12 3 0 12 5 6 Splints 19 
No. 4 Quality 12 2 6 | a fin. 1210 0. 12210 0 | aeimanenatl 

SCOTLAND— Un. jin. to fin. incl. i162 @ 12 5 6) (f.0.b. Ports) —Steam 15/6 
Crown Bars . 13 5 O 13 5 0 { Rounds and Flats tested quality ; untested, 9s. less. 

Best 1315 0 315 0 | FirEsHIRE— 

Te Gia oe OTHER neem MATERIALS. E (f.0.b. Methil or Burntisland} 

“. - « ee | Cane. Export, f.o.b. | Prime Steam ... 17/- to 17/6 

Crown Bars 13. 5 O 13. 5 0 Sheets. ar a | £.2@, ac ichabinidiad Mtaenh 18/- to 18/6 
4 ~ . ~ nscreene Navigation 

Best Bars 13 15 0 13 15 0 11-G. and 12-G.. did 1415 OY : 

Double Best Bars 145 0 14 5 0} 13-G., d/d Is 2 6S 11-G.to 14-G 12 10 0 | LorHIANS 

NorTHERN IRELAND AND FREE STaTE— 14-G. to 20-G., d/d 1510 0 15-G.to20-G12 15 0/| (f.0.b. Leith)—Hartley Prime 16/6 
Crown Bars, f.0.q.. 13.17 6. | 21-G. to 24-G., d/d 1515 0 21-G.to24-G13 0 0 Secondary Steam 16 
———— 25-G. and 26-G., d/d 1610 0 25and26-G 1315 0) 

STEEL. | South Africa, Rhodesia, Nyasaland, £14; Canada, £14 12s. 6d., ENGLAND. 
*Home. +Export. f.o.b. basis. Irish Free State, £15 15s., f.0.q., 4-ton lots. bia teat ici: 

LONDON AND THE SouTH— £ ss. d. £ gs. d.| The above home trade sheet prices are for 4-ton lots and over; B.S.Y. Hards : ; 21/- to 21/6 
Angles 11 3 0. 10 12. 6| 2-ton to 4-ton lots, 7s. 6d. per ton extra ; and under 2-ton lots | PaaS eine 18 hte 19; 
Tees 230. 11 12 6 | to 10-cwt., £2 per ton extra. 

Joists 11 3 0 10 12 6] Galvanised Corrugated Sheets, basis 24-G.— | NORTHUMBERLAND, NEWCASTLE- 

Channels. ll 8 0 1017 6 Home. 6 maith Blyth Best 17/9 to 18/6 

Rounds, 3in. and up. 12 3 0 1112 6 4-ton lots and up .. 18 10 0 | Second 16/3 to 17/6 
under 3in. 1215 6t. 11 0 O| 2-ton to 4-ton lots 18 17 6] Best Small ... 17/- 

Flats, under Sin. 1215 6} 1 0 0| Under 2 tons 20 2 6| Unscreened 17/6 to 18 

Plates, jin. (basis) 1113 0 11 0 0 Export ; India, £18 15s. c.i.f.; Lrish Free State, £18 10s. | DurHam— 
jy in. 11 18 0 11 5 0 f.o.q.; General, £16 15s. f.o.b., 24-G. basis. Best Gas 19/9 
fin. i2 3 0. 11 10 0| Trn-PLaTES— | Foundry Coke 28 /- to 32/6 
fsin. RF: «Bia Di: 1115 0 20 by 14 basis, f.o.b. Bristol Channel Ports, 20/3 to 21/6. F 

Un. fin. to and inel. Tin-plate Bars, d/d Welsh Works, £7 15s. nn SOUTH WALES. 

6 Ib. per sq. ft. (8-G.)... 12 10 0 12 10 0| BrrteETs—100-ton lots and over, 35 to 100 tons, 5/- extra ; less SteanCoale : 

Boiler Plates, Zin. 12 3 0 2 2 than 35 tons, 10/- extra. Said Bae Adintralis Larce ... 24/- to 24/6 

Nortu-East Coast— £ s. d. 2 asd. Soft (up to 0: 25% C.), — 2 silicic Best Seconds — 23/6 to 24 
Angles ll 0 6 10 12 6 2 ” os testec 7 6 ‘ Ree. 23/6 02 - 
Tees. 12 0 6 1110 0 Basic (0-33% to 0-41% C.)... Pale 2S a ested iiss 23 De ‘ 
Joists 1l 0 6 10 12 6 Medium (0-43 to 0- 60% C.) om Bunker Smalls 16/6 to 18/- 
Channels um 6.4 1017 6 Hard 0-61% to 0-85% C.) 912 6 Cargo Smalls ... 16/- to 16/6 
Rounds, 3in. and up 12 0 6 1112 6 (0-88% to 0-99% C.) 10 2 6 Drv Nuts 24/6 to 25/6 

under 3in. 12 13 Of 11 0 0 ” (over 0:99% C.) 10 12 6 Foundry: Coke 35/~ to 45/ 
Plates, jin. (basis) 11 8 0 11 00 Rails, Heavy, 500-ton lots, f.e.t.... 10 2 “ Furnace Coke 28/— to 29/ 
fein. 1113 0 ll 5 0 «SRS sdusahs Patent Fuel 25/6 
in. 1118 0. 11 10 0 
» fin. . 12 3 0. 1115 0 FERRO ALLOYS. ee my 
Un. Yin. to and incl. Tungsten Metal Powder 4/9} per lb. (nominal) se rp = i 38/— to 41 
6 lb. per sq. ft. (8-G.)... 12 10 90 1210 0] Ferro Tungsten 4/8 per lb. (nominal) a : cB ney) 
Soiler Plates, fin. 1118 0 i2 20 Beet D a. Per Unit. Machine-made Cobbles yey to s 
MIDLANDS, AND LEEDS AND DistRIcT— Ferro-Chrome, 4 p.c.to6p.c.carbon £24 5 0 7/6 . mi _ = 6 
£ s. d. a oe * 6 p.c. to 8 p.c. . £24 0 0 7/6 Pons 26/- to 30/- 
Angles 1) 0 6 10 12 6 8 p.c. to 10 p.c. £24 0 0 7/6 Rubber Calin... 15/- to 16/ 
Tees.. 12 0 6 1112 6 Max. 2 p.c. carbon £36 0 0 11/ fi 
Joists ll 0 6 10 12 6 » lp.c.carbon ... £38 5 0 11 Steam Coals : 
Channels 11 5 6 10 17 6 » O-5p.c.carbon £41 0 0 12/- Large Ordinary 20/— to 25/- 
Rounds, 3in. and up 12 0 6 11 12 6 ” » carbon-free 1/— per lb. 
under 3in. 12 13 0; 11 0 0] Metallic Chromium Soothes 2/5 per lb. 
Flats, 5in. and under 12 13 Of 11 0 0] Ferro Manganese (loose), 76 p.c. £18 15 0 home FUEL OIL. 
Plates, jin. (basis) 1110 6 11 0 0 », Silicon, 45 p.c. to 50 p.c. £12 0 O scale 5/- p.u. 
fin. 1115 6 16 Ol . 3» §©75 pe. .. £17 0 Oscale 6/- p.u. | Inland consumption : contracts in bulk. 
tin. 12 0 6 11 10 0 Vanadium .. 14/- per Ib. Exclusive of Government tax of ld. per gallon. 
_ fein. 12 & 6 1115 0 my Molybdenum eer . 4/9 per lb.; 5/- forward ae ee errey eae, 
Un. fin. to and inel. » Titanium (carbon-free) . 9d. per lb. 
6 Ib. per sq. ft. (8-G.)... 12 10 0. 12 10 0| Nickel (per ton) ... £185 to £190 per ton Furnace Oil (0-950 gravity) 34d. 
Boiler Plates, jin.... 12 0 6. 12 2 6!Cobalt ... . 8/6 to 9/6 per Ib. - Diesel Oil 44d. 
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French Engineering Notes. 
(From our own Correspondent in Paris.) 
The National Railway Deficit. 


THE National Railway Company took over the 
entire French railway system on January Ist and is already 
faced with a deficit of something like 3000 million francs 
for the present year. The accumulated deficits of previous 
years had been taken over by the State as part of its 
majority participation in the new company, which was 
required henceforth to balance receipts and expenditure 
by means of working economies, and, if necessary, by 
an adjustment of railway rates. The company began 
by raising the rates, and this was followed by a decline 
of 15 per cent. in passenger traffic and 16 per cent. in 
goods traffic. The decline is stated by the Minister of 
Public Works to be the greatest since 1930. There are 
obvious economic reasons for a fall in the amount of 
traffic, but the Government’s explanation that it has 
been diverted to the road is at least plausible, so that 
when the National Company asked for authority to inerease 
still further the rates the Government refused to comply 
with the demand, and declared that other economies 
must be effected in conjunction with the road and rail 
co-ordination plan which is to come into operation in 
October next. Meanwhile, the refusal places the Govern- 
ment under an obligation to help the company to make 
good the deficit. It has therefore decided to suppress 
the State taxes of 13 and 8-7 per cent. on passenger and 
goods receipts and to replace them with a tax of 2-2 per 
cent., Without reduction of fares and rates on condition 
that the company effects certain minimum economies. 
This will be done mainly by a reduction in the number 
of railwaymen. When the forty hours’ week was imposed 
on the old companies they had to take on what is variously 
estimated to have been from 60,000 to 80,000 additional 
men. The National Company now intends to employ 
no new hands to replace the 12,000 to 15,000 men who 
retire annually until the number is brought down to 
somewhere near the figure at which it stood before the 
forty hours’ week was enforced. This reduction appears 
to be made possible by the closing down of a considerable 
mileage of unprofitable lines. In addition, an official 
statement announces that 5 per cent. fewer trains will 
be running on the entire system in three months’ time. 


Road and Rail Co-ordination. 


The suppression of railway deficits depends 
largely upon the successful execution of plans for 
¢o-ordinating road and rail traffic with a view to distribut- 
ing such traffic in the interests of users and fixing a scale 
of non-competitive tarifis. Previous attempts to bring 
about a collaboration between road hauliers and the rail- 
ways having failed, a new plan was put into operation 
a year ago whereby negotiations have to be carried out 
by the general councils of departments, corresponding 
somewhat to county councils, with associations repre- 
senting local road hauliers, and these negotiations are 
under the supervision of departmental technical com- 
mittees which submit proposed arrangements to the 
central co-ordinating committee. The plan had more 
particularly in view the carriage of goods outside the 
boundaries of each department—that is to say, for long 
distances—and it was found impossible to fix non-com- 
petitive tariffs so long as hauliers remained outside the 
associations and could not be prevented from carrying 
goods at lower rates. The law has now been modified 
and requires that all public road hauliers in each depart- 
ment, irrespective of the character of their services, must 
be grouped into an association which will be responsible 
to the general council for the strict observance of rates 
to be fixed in a manner designed to eliminate unfair 
competition with the railways. It has also been decided 
that concessions for public haulage will be granted for 
ten years, at the end of which period the State will have 
acquired sufficient experience of .the relative services 
rendered by road hauliers and railways in the public 
interest to be able to settle upon a definite plan of 
co-operation in the future. 


National Motor Fuels. 


Among the recent decrees covering all possible 
phases of economic and industrial organisation there is 
one aiming at the utilisation of the maximum home 
production of fuels for motor vehicles. Some months 
ago a decree was published requiring that owners of ten 
or more omnibuses and lorries engaged in public services 
subsidised by the State, and in works undertaken for 
the State and public authorities, should run 10 per cent. 
of their vehicles on charcoal suction gas. The decree 
will not come fully into operation until three years after 
the date of its publication, but it fixes a limit during which 
makers of suction gas plants, engine builders, and the 
suppliers of charcoal will be able to prepare for a change 
over to suction gas involving many thousands of vehicles. 
The Government has now gone further by extending the 
decree to all national fuels, including compressed gas, 
which is already being used on a number of lorries, some 
of them with cylinders fixed behind the driver’s cab. 
A lorry can run about 60 miles on one charge, and it 
is claimed that empty cylinders may be readily replaced 
all over the country by the gas companies arranging for 
supplies within their respective areas. The use of alcohol 
in a petrol mixture is compulsory by law, but the com- 
pulsion is not effective except in the case of omnibuses 
and lorries where the lower cost of the fuel is an advantage 
to users. The lower cost is explained by the State supply- 
ing alcohol at less than cost price, for it is obliged to 
ensure an adequate production of the spirit and sell 
the surplus above what is necessary for national stocks 
at the price it can obtain for industrial purposes. The 
production is now to be largely increased in the agricultural 
interest, and the cost will be partly paid for out of an 
extra tax on petrol which is seriously disturbing motor 
car users and the trade. This policy of developing the 
home fuel production for motor cars has been followed 
for more than fifteen years, and has recently taken a 
turn which shows that charcoal suction gas, compressed 
coal gas, and alcohol will, in the near future, be imposed 
more largely on owners of heavy motor vehicles by an 
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SWITCHGEAR. 


485,579. November 20th, 1936.—Liquip-InsuLATED A.C. 
Exectric Circuit Breakers, A. Reyrolle and Co., Ltd., 
of Hebburn-on-Tyne, Durham ; Bruce Hamer Leeson, of 
** Boscombe,” 60, Elmfield Road, Gosforth, Northumber- 
land ; and Richard Harry Brierly, of 48, Foxton Avenue, 
Cullercoats, Northumberland. 

This invention has for its object to provide simple means for 
preventing unnecessary elongation of the arc, whereby a plain- 
break circuit breaker can be satis- 
factorily employed for rupturing very 
heavy currents without the expense 
entailed in fitting well-designed arc 
control devices therein. A _ slotted 
or perforated insulating member is 
disposed adjacent to the circuit 
breaker contacts (or to one or more 
of the sets of contacts in the case 
of a multi-break circuit breaker) in 
such a position as to obstruct the 
bowing -out of the are due to the 
electro-dynamic forces and thereby 
to prevent excessive elongation thereof, 
the slots or perforations in the insu- 
lating member being of such dimen- 
sions as to prevent the are from 
passing through them and bowing 
out on the remote side of the mem- 
ber. In the construction shown the 
circuit breaker is of the type known 
in itself, employing a pair of moving 
contact arms A pivoted at their lower 
ends to connections B leading across 
one another to the lower ends of 
two insulating bushings C, so that 
a single are is drawn out horizon- 
tally and the electro-dynamic forces 
act to drive the arc upwardly. In 
unnecessary elongation of the are is pre- 
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the 
vented by the provision of an arc grate consisting of a 
slotted plate D mounted horizontally just above the are path, 
the plate D being carried in the example shown by the insulating 


this case 


May 20th, 1938. 


485,776. January Ilth, 1937.—HiGH-voLTAGE | ELECTRIC 
SWITCHGEAR INnsTaLLaTIons, Siemens-Schuckertwerke 
Aktiengesellschaft, of Berlin-Siemensstadt, Germany. 

In the improved switchgear ihstallation according to this 
invention, the potential carrying parts are enclosed in inter- 
communicating containers and tubes filled with a liquid insulat- 
ing medium, such as insulating oil, which is maintained con- 
tinuously under static excess pressure, and means are provided 
for continuously circulating the insulating liquid. It is par- 
ticularly advantageous to use non-combustible substances 
as the insulating liquid. Chlorinated hydro-carbons—for 
example, chlorinated naphthalene—are particularly suitable. 
The continuous circulation of the insulating liquid is prefer- 
ably effected by means of a pump at a speed of flow which may 
be small. By circulating the liquid, the gradual formation of 
weak points in the insulation is prevented by the constant 
renewal or flushing of the insulating liquid at all points. To 
keep the insulating condition of the liquid constantly at the 
same level, a cleaning device may be mounted in the path of 
the circulating insulating liquid. To obtain a constant check 
on the condition of the liquid, a control device, such as a spark 
gap, may also be mounted in the path of the liquid for auto- 
matically testing, either continuously or periodically at pre- 
determined intervals, the breakdown resistance of the insulating 
liquid. This device operates when the breakdown strength of 
the liquid drops below a predetermined value, and, for example, 
may be arranged to cause the actuation of an indicating device 
or a protective device which operates to cut off potential from 
the installation. By maintaining the insulating liquid under 
excess pressure the breakdown resistance of the liquid-filled 
insulating gaps between parts of the switchgear at different 
voltages is considerably increased. The dimensions of the 
installation can thus be made small so that, for example, it is 
possible to arrange them underground or in restricted spaces. 
Such installations are also well suited for mounting in the open, 
since they are dust and moisture-tight. When insulating 
liquid under a relatively high static pressure is used, deteriora- 
tion of the insulation due to impurities is extremely small as 
compared with the same liquid under atmospheric pressure. 
In a large installation it is desirable to divide the containers 
and associated tubes for the insulating liquid into groups and 
to provide between the individual groups liquid-tight parti- 
tions or bulkheads.— May 25th, 1938. 


bushings C. 


TRANSMISSION OF POWER. 


485,426. July 22nd, 1937.—TRANSMISSION FOR THE DRIVING 
AXLES OF VEHICLES DRIVEN BY ELEctTRIC Motors, Ateliers 
de Constructions Electriques de Charleroi, of 91, Rue de 
l’Enseignement, Brussels, Belgium. 

According to this invention, the motor A of an electric vehicle. 

such as a tramcar or trolleybus, is fixed, for example, at three 
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points either to the bogie frame or to the chassis of the vehicle. 
The motor shaft B is hollow and turns in bearings fast with the 
motor. The driving force from the hollow shaft is transmitted 


by means of a rigid or semi-rigid flange coupling and connected 
at the other extremity to the pinion C by the intermediary of a 
coupling E allowing axial and angular movements of the axis 
of the pinion C relatively to the shaft B, this coupling being of 
small axial dimensions. The gear casing F can oscillate around 
the axle G by means of bearings H mounted upon this axle : 
the pinion C being firmly supported in the casing F by means of 
bearings J. This casing is suspended at a point situated above 
the axis of the pinion C, either from the motor or from the bogie 
or chassis upon which the motor is fixed. The suspension link, 
of invariable length, is jointed, for instance, by means of ball 
joints, with a view to allowing certain axial or oblique displacé- 
ments of the casing F in relation to the motor. The suspension 
of the casing allows of limiting the excentricity between the 
axis of the pinion C and the axis of the motor to a very small 
value, which depends only on the irregularities of construction 
and assembly, the elastic deformations of the connecting 
members and the variation of length of the projection upon a 
horizontal plane of the distance comprised between the axis 
of the pinion C and the. axis of the wheel K, such variation of 
length resulting from the vertical displacement of the axle G 
relatively to the motor.—-May 19th, 1938. 


TRANSFORMERS AND CONVERTERS. 


485,402. December 17th, 1936.—CooLtmnc SysTemMs FOR 
Vapour Etecrric Converters, The General Electric 


Company, Ltd., of Magnet House, Kingsway, London, 
W.C.2; and Enrico Gallizia, of The General Electric Com- 
pany, Ltd., Engineering Works, Witton, Birmingham, 6 ; 
and M. W. Woods, Ltd., of Windifan Works, Colchester, 
Essex ; and Ronald Harry Holbeche, of Waxham House. 
Hutton, Shenfield, Essex. 

The converter described in this specification is provided with a 
jacket A having openings or sleeves B around the side arms for 
the flow of air. The sleeves B 
extend from the jacket for a 
short distance towards the parts 
of the arms at which the upward 
bend is provided so that the 
lower parts of the arms are 
strongly cooled by streams of 
air, but the upper ends of the 
arms are substantially uncooled 
by the streams. A fan C is 
arranged in an extension D of 
the jacket below the vacuum 
chamber of the converter, the 
main part of the jacket and 
the extension D, which consti- 
tutes a fan casing, being in 
the form of a cylinder. The 
fan C and an electric driving 
motor E therefore are dis- 
posed immediately beneath the 
cathode F. At the top the 
jacket is provided with an 
inwardly inclined flange G so 
that air is caused to flow over 
the top of the condensing cham- 
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ber, which is of cylindrical 
shape. To the extension D 
of the jacket is secured a 


base-plate H, which serves to 
support, not only the jacket, but 
also the converter and the fan 
and fan motor. Four radial 
ducts J pass through the extension of the jacket and extend 
to the side walls of the cathode, where the inner ends of the ducts 
are flared and embrace nearly the whole periphery of the 
cathode. Gaps are provided between the inner ends of the ducts 
and the cathode, through which air may flow and which serve 
electrically to separate the ducts from the cathode. The fan 
produces a downward suction so that air flows into the top of 
the jacket and over the cooling surfaces of the condensing and 
are chambers into the sleeves B and over the cooling surfaces 
of the anode arms and arcing chamber, and into the ducts and 
over the cooling surfaces of the cathode.— May 19th, 1938. 





INSTRUMENTS. 


1936.—HIGH-VOLTAGE MEASURING 
Company, 


MEASURING AND TESTING 


485,172. November 12th, 
Apparatus, The British Thomson-Houston 
Ltd., Crown House, Aldwych, London, W.C.2. 

The invention relates to apparatus for producing high-tension 
A.C. measurement or control at less expense without the 
elaborate insulation features usually required in high-voltage 
installations. A represents a high-tension or high-voltage 
current conductor assumed to have alternating current flowing 
therein, and it is further assumed that it is desired to obtam 
low-voltage measurement currents proportional to the current 
in this conductor. The apparatus includes a low-voltage 
current transformer B. The secondary winding C and primary 

A are preferably connected to the core to prevent corona dis- 

charges. The secondary terminals of the transformer are 


N°485,172 








connected to energise a radiant energy producing device, 
which, in this case, is an incandescent lamp D. In parallel 
with the lamp there is connected an impedance EF having such 
characteristics with respect to that of the lamp as will cause 
the effective radiant energy given off by the lamp to be directly 
proportional to the current flowing in conductor A over a con- 
siderable range, including the desired measurement range. 
The light rays from the lamp are directed through space by a 
suitable reflector F to a light-sensitive cell G, such as the copper 
film type, which generates a direct-current voltage when exposed 
to light which is proportional to the light intensity, The cell 
is connected to supply a low-voltage measuring circuit in which 
is included a sensitive direct-current ammetewH, or such other 
current-responsive devices as it is desired to operate. Between 








advantage in cost over imported oils. 


to the pinion C by the intermediary of an internal shaft D of 
considerable length, fixed at one extremity to the hollow shaft 


the light source and cell there is preferably provided an adjust- 
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able light orifice, such as an iris diaphragm J, by means of which 
the measuring device, such as the ammeter, may be more readily 
calibrated.— May 12th, 1938. 


MOTOR CARS AND ROAD TRAFFIC. 


485,368. December l7th, 1937.—AvuTomatic CouPLINGS FOR 
VeHICLES, Morris Commercial Cars, Ltd., Perey George 
Rose, and Ernest John Leeding, Adderley Park Works, 
Adderley Park, Birmingham. 

The accompanying drawing is a side elevation of an auto- 
matie coupling, in accordance with the invention, for connect- 
ing two road vehicles, the coupling being shown in its locked 
position. It comprises a U-shaped hook member A pivoted at 
its lower end upon a pin supported between two spaced bracket 
arms, integral with a bracket plate B clamped by bolts and a 
front plate C, to a transverse member at the rear of the tractor 
vehicle. The pivot is situated to the rear of the centre line of 
the mouth of the hook, so that when the hook is turned down 
into a horizontal position the centre line will be above the pivot. 
In this position a stop D on the hook engages an abutment at the 
lower edge of the plate to prevent further downward movement. 
The inner jaw of the hook is straight and the attachment plate 
B, by co-operating with this jaw, prevents forward movement 
of the hook beyond the vertical. The outer or towing jaw is 
curved on its outer edge, and is adapted to engage with the eye 
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of the draw bar E attached to the trailer. The upper portion of 
the bracket B carries a horizontal spring-loaded sliding plunger 
F, normally extending across the full width of the gap of the 
hook, with its lower surface in close sliding contact with the 
upper end of the inner jaw. The disposition of the hook pivot 
is such that any effort, such as the pull of the draw-bar, tending 
to turn the hook in a rearward direction from its coupling 
position imposes a shearing and/or a bending load on F, due to 
the are through which the upper limb must turn intersecting 
the contour of the plunger, and thus the hook is locked in its 
vertical position. To permit retraction of the plunger F to 
release the hook, a control cable, operable from the driver's 
cab, is incorporated. In operation, when the hook is in the open 
turned-down position and coupling is effected by introducing, 
the draw-bar into the gap, the thrust of the draw-bar against 
the hook, and particularly against the locking limb, causes the 
hook to be automatically raised towards its vertical position. 
During this angular movement, the rear jaw of the hook engages 
the end of the plunger F, and forces it inwards into its fully 
retracted position. When this position has been reached, the 
hook is vertical, and it then clears and passes under the plunger, 
which is shot rearwardly by its springs, thus engaging by its 
underside closely against the upper end of the locking limb 
and locking the hook in its coupling position.— May 18th, 1938. 


MISCELLANEOUS. 


484,838. February 12th, 1937.—Bant anp Socket PIPE 
Covptines, Tubes, Ltd., Rocky-lane, Aston, Birmingham, 
and Reginald William Spencer, 285, Wheelwright-road, 
Erdington, Birmingham. 

This invention has for its object to provide an improved 
ball and socket pipe coupling whereby a pair of pipes can be 
secured together in fluid-tight and angularly adjustable relation- 
ship in a simple and convenient manner. A hollow inner 
member A has an intermediate part B externally screw threaded. 
At each end of the inner member A is a part C shaped to a 
convex form corresponding to a portion of a sphere. Around 
the exterior of each of the parts C and near the outer end 
thereof is an annular groove adapted to receive a rubber or 
other packing ring. Each end of the bore A is preferably 
enlarged to a conical shape as shown. In combination with 
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A are a pair of nuts D. These nuts are internally screw threaded. 
along portions of their lengths for engagement with opposite 
ends of the intermediate part B of the inner member, and at the 
outer ends of the screw threaded portion the inner surface of 
each nut is shaped as indicated to a concave spherical form which 
is complementary to that of the outer surface of C of the inner 
member. The adjacent ends of the pipe to be connected by 
the coupling are each formed or provided with an enlargement 
which has inner and outer surfaces of spherical shape and which 
is adapted to be gripped between the corresponding surfaces 
on the adjacent nut and part C of the inner member. To 
prevent accidental movement of the nuts relatively to the 
inner member after the parts have been assembled and adjusted, 
a split spring band E is fitted on the exposed portion of the part 
B of the inner member lying between the ends of the nuts, 
and on this band a transverse piece F or a pair of lateral pro- 
jections are fitted to engage radial notches in the adjacent ends 
of the nuts.—May 11th, 1938. 


484,707. October 8th, 1937.—Rorary Compressors, Pumps, 
AND BLoweErRs, Pressed Steel Company, Ltd., Cowley, 
Oxford, Oxfordshire, and William Swallow, 31, Forest-road, 
Headington, Oxford, Oxfordshire. 

According to the invention a rotary pump, blower, or com- 
pressor comprises a stator and rotor mounted concentrically 
and with either the stator or the rotor formed with a cam 
surface with which co-operates a sliding vane or vanes, the 
movement of the vane or vanes being controlled mechanically 
to provide a constant speed. A convenient form of the invention 
provides a profiled rotor rotating within a cylindrical stator, 
the cam surface or surfaces being formed on the rotor in its 
end faces, i.e., the cam surfaces lie in planes substantially 
normal to the axis of rotation. The rotor may be a solid sub- 
stantially cylindrical body, rotating within a cylinder, sliding 


vanes being carried in the end walls of the cylinder for co-opera- 
tion with the cam surface or surfaces of the rotor. The figure 
shows diagrammatically a compressor for use as a supercharger 
with internal combustion engines. The stator A carries a rotor 
B, which, in this instance, is formed with one cam face only C 
with which co-acts a single vane D pressed by a spring recipro- 
eating in a slot formed in the body of the stator. Tnlet and 
outlet ports (not shown) are provided, and, in addition, means 
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are provided for varying the output of the blower from zero 
to maximum load. The vane is shown screwed to a rod E 
connected by levers with the accelerator pedal. Immediately 
the accelerator pedal is depressed the link mechanism takes up 
the position shown in full lines in the drawing, the rod E and 
the vane D are thrust inwardly by a spring into engagement 
of the cam face C of B and compression takes place. When 
the accelerator pedal is released the link mechanism takes up 
the position shown in dotted lines in the drawing and the blower 
is rendered inoperative. Intermediate position of the accelerator 
pedal controls the movement of the vane D correspondingly 
and according to the position of the vane with respect to the 
cam face of the rotor B the degree of compression obtainable 
is variable from zero to maximum in instant response to the 
movement of the accelerator pedal. A number of alternative 
arrangements are also given.— May 9th, 1938. 


484,875. October llth, 1937.—MeErTHops or InTRopuUCING 
Exectric Conpuctors Into Vacuum VEssELs, The British 
Thomson-Houston Company, Ltd., Crown House, Aldwych, 
London, W.C.2. 

In accordance with the method described in this specification 
of introducing electric conductors into vacuum vessels, the 
current conductor A is insulated from the wall B of the vessel 
by means of the insulator C. To produce the vacuum-tight 
connection both of the current conductor A and of the vessel 
B with the insulator C metal tubes D are pushed over the 
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insulator after the quantity of glass E necessary for the union 

has been melted into the annular bulge in the tube under 

the formation of an oxide layer. Either before or after the 
welding processes at the edges F and G, the quantity of glass 
is heated up in such a manner that it flows, as represented at 

H, into the gap between the metal tube D and the insulator 

C, and thereby produces a vacuum-tight connection between 

the glass flux and the ceramic body. This melting is performed 

in a furnace with neutral atmosphere, so that the metal parts 
remain bright after the heating. To assure in a simple manner 
the relative position of the current conductor to the vessel, 

the insulator is reduced at both ends in such a manner that a 

stop J is formed, against which the tubes D abut.—May 11th, 

1938. 

485,438. August 13th, 1937.—THERMIONIC OSCILLATION 
GENERATORS, Adolf Helbig, of 3, Dublinerstrasse, Berlin, 
N.65, Germany. 

This invention relates to thermionic tubes for generating 

ultra-short waves, wherein provision is made for producing a 
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magnetic field acting transversely of the path of the electrons 
between the cathode and anode. The anode is composed of four 
segments A BAB of a cylinder. The two segments A gre 
each other are connected to the lead C of the Lecher system, ani 





the segments B are connected to the lead D. The cathode E is 


in the form of a spiral, and it faces one end of the cylinder, a 
short distance outside it. It is connected to leads F and is pre- 
ferably bi-filar in order as far as may be to neutralise the effect 
on the filament of the magnetic field, which is approximately 
parallel with the axis of the cylinder. Outside the ends of the 
cylinder beyond the cathode at one end there are guard plates G, 
kept at the potential of the filament, to reflect electrons which 
might strike the glass envelope. For producing a stronge) 
current there may a second hot wire at the other end of the 
cylinder. Between the cathode and the end of the cylinder 
a grid controlling the electron current may be provided. 
Increased efficiency may be obtained by cooling the anode, e.g., 
by arranging that a cooling liquid impinges on it externally, or 
by making the segments hollow and passing liquid through them. 
—May 19th, 1938. 








Forthcoming Engagements. 





Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 
of the week preceding the ting In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 





Institution of Electrical Engineers. 
To-day.—_ Summer meeting at South Midland Centre. 


Institution of Mining Engineers. 
Wednesday, July 13th, to Friday, July 15th.—Summer meeting 
at Manchester. 


World Power Conference. 
Thursday, Aug. 25th, to Friday, Sept. 2nd.—Vienna Sectional 
meeting. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Epwarp G. Hersert, Ltd., Levenshulme, Manchester, has 
appointed Mr. J. O. Jones as technical staff sales representative 
covering London and the Home Counties. Mr. Jones will work 
directly from Manchester. 

De Drerrics Et Cre., Niederbronn (Bas-Rhin), France, have 
appointed Gossell and San, Ltd., 110, Cannon Street, London, 
Bed, as their representatives for the British Empire for the 
sale of their Diesel railcars. 

SuPER-CENTRIFUGAL ENGINEERS, Ltd., inform us that from 
June 18th their name has been changed to Sharples Centrifuges, 
Ltd. This change is for the sole purpose of identifying the com- 
pany with the name of its founder. 

B.E.N. Patents, Ltd., informs us that it has appointed 
Robert H. Kulka, Ltd., Shell-Mex House, Strand, W.C.2, as 
sole agent and distributor for B.E.N. air compressors, spray 
paint plant, and garage equipment for the whole of Latin 
America. 

Mr. C. B. M. Date, A.M.L.A.E., has been promoted to the 
position of chief designer to Petters Ltd., Yeovil. Since 


| September, 1934, he has held the position of drawing-office 


manager and for several years previously was on the oil engine 
design staff of Ruston and Hornsby, Ltd., of Lincoln. 

W. A. Waser and Co., Ltd., 38, Victoria Street, Westminster, 
London representatives of the Park Gate Iron and Steel Com- 
pany, Ltd., and the Drum Engineering Company, Ltd., inform 
us that Mr. F. A. West and Mr. C. E. Kearton have been 
appointed directors, Mr. A. C. Walber remaining managing 
director. 








CONTRACTS AND ORDERS. 


The Editor is always happy to print short announcements of 
contracts and orders in this column provided they are sent to him 
in time to have news value and that they are likely to interest readers. 





THe Parsons ENGINEERING Company, Ltd., Southampton, 
has received a repeat order from the Drewry Car Company, 
Ltd., for an M4M 75 H.P. petrol engine to be installed in a 
10-ton locomotive for the New Zealand Government Railways. 
The transmission includes a Sinclair coupling and Wilson Drewry 
gear-box. 








LAUNCHES AND TRIAL TRIPS. 


HURRICANE, tug boat ; built by Richard Dunston, Ltd., to 
the order of James W. Cook and Co., Ltd.; dimensions, length 
75ft., breadth 20ft., depth 10ft. 6in. Engines, 600 B.H.P. oil 
engine ; launch, May 30th. 

Dromvs, motor tanker ; built by Harland and Wolff, Ltd., to 
the order of the Shell Group ; dimensions, length 460ft., breadth 
59ft., depth 34ft., deadweight 12,100 tons. Engines, four-stroke 
crosshead type eight-cylinder, 650mm. bore by 1400 mm. 
stroke ; launch, June 28th. 


MANCHESTER PROGRESS, steamship; built by Blythswood 
Shipbuilding Company, Ltd., to the order of Manchester Liners, 
Ltd; dimensions, length 440ft., breadth 57ft., depth 38ft., 
deadweight 8600 tons. Engines, single-reduction geared turbines; 
constructed by David Rowan and Co., Ltd., pressure 225 lb. per 
square inch ; launch, June 28th. 


San DELFINO, motorship; built by Furness Shipbuilding 
Company, Ltd., to the order of Eagle Oil and Shipping Company, 
Ltd.; dimensions, length 460ft., breadth 61ft., depth 33ft. 3in., 
deadweight 12,000 tons. Engines, single-screw eight-cylinder 
four-stroke solid injection na acy developing 3500 B.H.P., 
cylinders 650 mm. diameter by 1400 mm. stroke ; constructed 
by R. and W. Hawthorn, Leslie and Co., Ltd.; launch, June 
28th. 

GLENEARN, motorship; built by the Caledon Shipbuilding 
and Engineering Company, Ltd., to the order of the Clan Line, 
Ltd.; dimensions, length 490ft., breadth 66ft., depth 38ft. 





gross tonnage 9000. Engines, twin-screw oil, supplied by Bur- 
meister and Wain ; launch, June 29th. 
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A Seven-Day Journal. 


R.A.F, Development Flight. 


On Friday, July 8th, the Air Ministry announced 
that a formation of four~Vickers ‘‘ Wellesley ”’ air- 
craft fitted with Bristol Pegasus engines of the long- 
range development unit of the Royal Air Force 
successfully completed a non-stop development flight 
of 4300 miles, the longest non-stop flight that has 
been accomplished by an organised unit of the Royal 
Air Foree. The four aircraft left Cranwell, Lincs, 
at 4.15 a.m. (B.S.T.) on Thursday morning, and landed 
at Ismailia, Egypt, at 12.10 p.m. (B.S.T.) on Friday, 
after flying non-stop to a point between Kowait 
and Bahrein on the Persian Gulf, where, according 
to plan, they turned westwards to their destination 
at Ismailia. The total time in the air was approxi- 
mately thirty-two hours, and the average ground 
speed 135 m.p.h. The aircraft flew at an average 
height of 10,000ft., and the weather is reported to 
have been good on the whole, and as forecast. No 
technical difficulties were encountered throughout the 
flight. The planes flew on the Great Circle route to 
Ismailia, thence to Shaibah in Iraq, and to their 
turning point. The Great Circle route to Ismailia 
passes over Belgium near Brussels, Western Germany, 
North-Eastern Italy, the western side of Yugo- 
Slavia, Albania, near Athens, and thence 
the Mediterranean to Ismailia. The flight, 
which was organised under the immediate direction 


Creece 


across 


of Wing Commander O. R. Gayford, was com- 
manded by Squadron Leader R. Kellett. It 
was organised in accordance with the policy 


announced towards the end of last year that a Long 
Range Development Unit had been established with 
‘ Wellesley’ aircraft for the investigation and 
development of the technique of long-range flying in 
relation both to operational purposes and to the design 


of aeroplanes. The four aircraft will remain at 
Ismailia for a few weeks, and will then return to 
England. Later in the year it is intended to arrange 


for further experimental trials of this nature, and 
also along the England--Australia route. 


Strengthening Monsal Dale Viaduct. 


Ir announced that the London, Midland and 
Scottish Railway Company to strengthen the 
Monsal Dale Viaduct in the Peak District of Derby- 
shire, at a cost of £7000, in order that it may take 
heavier locomotives travelling at higher speeds. The 
viaduct carries the main Derby and Manchester line 
of the L.M.S. over the River Wye and several road- 
ways. It consists of five 50ft. spans and the double 
line of railway is 75ft. above the river. It was 
originally built in 1862, mainly of local limestone, 
and the last extensive repairs were carried out 
between 1907 and 1908, when gritstone was used to 
replace portions of the original limestone. In order 
to provide for future requirements, the viaduct is 
now to be strengthened by placing a reinforced 
concrete raft on top of the present arches, and filling 
with concrete the cavities between the longitudinal 
walls in the spandrils. In carrying out the work the 
engineers will have to remove 1450 tons of stone- 
work and replace it with 1200 tons of concrete and 
30 tons of steel bars. To avoid interruption of traffic 
the engineering work will be carried out on one line 
while trains are worked over the other. Most of the 
work will be done at week-ends, and, with five arches 
to be altered and six week-ends probably required for 
each arch, the total duration of the work will be about 
seven months. Each Sunday whilst the work is in 
progress a special train will be run from Derby to 
Monsal Dale carrying, on long wagons of a special 
type, the steel reinforcing rods, which, previously, 
will be made into semicircular cages, and will be used 
to form the concrete raft over the arches. When the 
raft has been installed, it will be waterproofed and 
a protective layer of fine concrete laid over it, above 
which the tracks will be relaid. 


Is 


is 


Completion of the Parker Dam. 


Iv is announced from America that the Parker Dam, 
some 150 miles below the Boulder Dam on the 
Colorado River, has now been completed by the engi- 
neers of the United States Reclamation Service. The 
dam, which was referred to in THE ENGINEER of 
January Ist, 1937, is of technical interest on account 
of its being the deepest in the world. It is a concrete 
arch structure, with a maximum height of 320ft. and 
a crest length of 930ft. The foundations extend 
below the bottom of the river to a depth of 237ft. 
to the bed rock, and during its construction diffi- 
culties were experienced by the engineers and con- 
tractors in the completion of the concrete work 
owing to the high summer temperatures. They range 
between 100 deg. and 116 deg. Fah. and necessitated 
the protection of the concrete while curing by water 
sprays and by painting with an undercoat of tar and 
a white top coat. The flow is carried from the reser- 
voir, which has a length of about 55 miles, through 


million gallons per day, and the water serves some 
thirteen cities on the Pacific Coast, after crossing 
mountains and deserts, involving an aqueduct length 
of some 392 miles. The design of the aqueduct varies 
with the country through which it passes, and there 
are numerous tunnels with much cut-and-cover work, 
besides siphons and open aqueducts. The cost of the 
new dam is given as about ten million dollars, and 
work was begun on it in March, 1934, but it has been 
stopped on more than one occasion owing to Arizona 
having challenged the Federal Government with 
regard to the taking of water for California, which 
was required for the irrigation of the farms in Arizona. 
In 1935 work was resumed for the third time, when 
specific authorisation for the project was granted by 
Congress. 


Colonel Crompton’s Diamond Jubilee. 


A GARDEN party was given at Chelmsford on 
Saturday, July 9th, by Crompton-Parkinson, Ltd., 
to celebrate the diamond jubilee of R. E. Crompton 
and Co. This company, it may recalled, was 
founded in 1878 by Colonel R. E. B. Crompton, in 
connection with the introduction of electric lighting 
into this country. The early work of the firm included 
the lighting, in 1882, of Leeds Town Hall for the 
occasion of Mr. Gladstone’s famous Free Trade speech, 
and it is said that this gave the first real impetus to 
lighting by electricity. A switchboard was made to 
Colonel Crompton’s design for the Pleasley Mines in 
1881, and was the forerunner of the fireproof electrical 
switchboard. The Crompton electric tramcar was 
also produced by the firm in 1885, and on Southend 
Pier was the first electric rail vehicle to operate in 
this country. Colonel Crompton, who is now in his 
ninety-fourth year, was unfortunately unable to be 
present at the garden party. He has been twice 
President of the Institution of Electrical Engineers, 
is a Fellow of the Royal Society, Past-President 
of the Institution of Automobile Engineers, and a 
Founder Member of the Royal Automobile Club. 


be 


Factories Act. 


In the London Gazette of July 5th notice was given 


of the new Regulations and Orders made by the 
Home Secretary under the Factories Act, 1937, 
which came into force on Friday, July Ist. One 
of the Regulations prescribes under Section 73 (8) 
of the Act conditions subject to which employment 


in different parts of a factory, or the employment of 
different sets of persons in different processes, may 
be treated, for the purpose of reckoning overtime, as 
if it were employment in different factories. Another 
specifies under Sections 15 and 16 of the Act con- 
ditions under which certain operations may be carried 
out at unfenced machinery. These Regulations will 
come into force on August Ist next. An Order made 
under Sub-section (2) of Section 160 of the Act post- 
pones from July Ist, 1938, until January Ist, 1940, 
the coming into operation of certain requirements of 
the Act in certain cases, namely, the requirement 
contained in Sub-section (2) of Section 13 of the Act 
as respects factories in which the main transmission 
machinery is driven wholly or partly by water power ; 
and the requirements contained in Sub-sections (3), 
(4), (5), and (7) of Section 22 of the Act as respects 
hoists or lifts constructed or reconstructed before the 
passing of the Act in warehouses to which the pro- 
visions of Section 22 are applied by Sub-section (3) 
of Section 105 of the Act, subject to the condition 
that the hoist or lift shall be securely fenced so far 
as is reasonably practicable. The Home Secretary 
also gives notice that, at the expiration of forty days 
he proposes to make Regulations under Sub-section (9) 
of Section 73 of the Factories Act, 1937, entitled the 
Factory (Individual Overtime) Regulations, 1938. 
They will enable the occupier of a factory in which is 
carried on the manufacture of a variety of light metal 
articles or of fittings or accessories composed wholly 
or largely of metal to adopt the provisions of the 
Regulations allowing overtime employment to be 
calculated by reference to the individual, in substitu- 
tion for the provisions of the section limiting overtime 
employment by reference to the factory. Copies of 
the Regulations and Orders may be obtained at the 
Stationery Office. 


Central Advisory Water Committee. 


THE first report of the Central Advisory Water 
Committee was recently published and deals with 
two facets of the subject, underground water and the 
planning of water resources and supplies. The latter 
part is concerned chiefly with means to be adopted 
to increase co-ordination between different areas and 
authorities, but the recommendations under the 
former head would require substantial amendments 
of the existing law, and are discussed in a leading 
article in this issue. The substance of the report on 
underground waters can be gained from the following 


ground water forms the main source of supply for all 
purposes lack of control has often led to competitive 
borings or waste of water, and has prevented the 
conservation and use of an essential commodity to 
the best advantage.... The need for control 
most evident in areas where large aggregations of 
population and important industries rely mainly 
upon underground water for their requirements. . . . 
We do not suggest, however, that control should 
necessarily be confined to areas of this kind.... We 
recommend that contro] should be exercised only in 
defined areas . . . after investigation, including public 
inquiry. ... The Minister of Health should be 
empowered either on his own initiative or on the 
application of any interested Regional Advisory 
Water Committee or person, and after consultation 
with the Central Advisory Water Committee, to 
make orders defining areas in which control... is 
necessary in the public interest.... Any person 
whose interest may be affected should have a right 
of appeal to Parliament against the Minister’s decision 
to make an order and . . . the Minister’s orders should 
be provisional if there is opposition.... As for the 
scheme of control in the defined areas, we recommend 
that if on sufficient public notice being given of a 
proposal {to abstract water] no objection is raised, 
no consent to the proposal should be required... . 
Where objection is raised on notice being given... 
the proper tribunal for deciding the issue involved 
would be the Minister of Health, who should be 
required to hold a public inquiry before reaching a 
decision. We no reason why the Minister’s 
decision in a matter of this kind should not be final.” 
Sections of the report deal also with the prevention 
of wastage of water and the prevention of pollution. 
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An American Locomotive Bell. 


An American locomotive bell with a somewhat 
unusual history has just been presented by Sir Nigel 
Gresley, on behalf of the London and North-Eastern 
Railway, to Mr. Richard Pennoyer, a member of the 
staff of the American Embassy in London. The bell 
was originally mounted on the 5000th engine built 
by the Baldwin Locomotive Works of America in 
1880. This engine was intended for fast passenger 
service on the Philadelphia and Reading Railroad, 
but was bought by Mr. Lovatt Eames, an inventor, 
for the purpose of demonstrating the efficiency of a 
vacuum brake which he had invented. In 1881, Mr. 
Eames shipped the locomotive to England, where it 
was reassembled at the Miles Platting works of the 
Lancashire and Yorkshire Company. Soon after, it 
was sent to the Alexandra Palace, where it was 
included in an exhibition of safety devices, and when 
the exhibition closed the locomotive was housed at 
the Wood Green depét of the Great Northern Railway 
Company. It remained there until 1884, when it was 
sold to a scrap merchant and broken up on site. The 
engine bell, however, was preserved at the King’s 
Cross Locomotive Depét and was subsequently 
removed to Hornsey Locomotive Depét, where it 
was used to summon the engine fitters to work. 


Summer School for Engineers. 


At a dinner given by the Metropolitan-Vickers 
Electrical Company, Ltd., in Manchester, on Monday 
evening, July 11th, in connection with the Board of 
Education Engineering School, some interesting 
remarks were made on craftsmanship in industry. 
Mr. Kenneth M. Lindsay, Parliamentary Secretary to 
the Board of Education, paid a warm tribute to the 
firm and said that the school had moved from academic 
groves into the centre of plant and production, and 
that augured well for the training of apprentices. 
It was well to remember that we were dependent 
ultimately on whether we could sell a certain number 
of goods in the ordinary markets of the world, and 
that fact, he suggested, might be overlooked in some 
systems of education, especially in the present day. 
Another factor was the loss of craftsmen who in the 
past gave training to apprentices. How to retain 
those craftsmen was an important problem requiring 
careful thought. The improvement of craftsmanship 
in this country was, he suggested, a pre-requisite of a 
proper understanding by the public and the industry 
of the worth of the apprentice. Mr. E. G. Savage, 
Senior Chief Inspector of the Board of Education, 
said that such a course as the present summer schoo! 
had never before been held in this country. Those 
attending the school were, he felt, glad to get back 
into a works where they could meet the realities of 
technical education. Sir Felix Pole, the chairman of 
the company, who presided, said that during one of 
the meetings it had been remarked that apprentices 
were paid, and he thought that one of the results of 
that change had been that apprentices were under a 
considerable discipline which formerly did not apply. 
In addition, the company had now a considerable 
number of young men who represented the Dominions 
and who, when their training was completed, would 
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Gear Performance. 
MERRITT, 
No. 
(Continued from page 34, July &th 


By H. E. 


Strength Factors for Straight and Spiral Bevel Gears. 

The teeth of a straight bevel gear can be likened to 
those of a “virtual spur gear” having the same 
pitch, but a pitch radius equal to that of the developed 
back cone. A pair of bevel gears having ¢ and T 
teeth and pitch cone angles of 6, and 6, respectively 
thus correspond to spur gears having virtual numbers 
of teeth t,=tsec 0, and T,=T sec 0, respectively. 
In the case of spiral bevel gears the virtual numbers of 
teeth thus obtained are those of the virtual helical 
gears having the same spiral angle ; the virtual gears 
in each case having profiles generated from the same 
basic rack (on the developed back cone) as the actual 
gears. 

The strength factors for bevel gears are therefore 
identical with those of the virtual spur or helical 
gears, as the case may be. 

** Bevel Gear Factor.” 
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FiG. 20—DERIVATION OF BEVEL GEAR FACTOR 


cross section and radius may be allowed for in the 
following way. Consider the tooth shown in Fig. 20. 
The section a a of a tooth on the back cone will have a 
profile and a strength factor corresponding to a spur 
gear of radius d,/2, but the tangential load trans- 
mitted for a given stress condition will act at a radius 
d/2. 

On a section such as } } distant 2 from the apex the 
tooth dimensions and the radius at which the trans- 
mitted load acts are both reduced in the ratio 2/C ; 
hence the torque transmitted by any element of 
length of the tooth will vary as the square of its 
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assumed to be an integral number of axial pitches. 
If, however, neither the contact ratio nor the ratio 
face width/axial pitch is an integer, the total length 
of line of contact fluctuates and the worst condition 
must be considered in connection with both strength 
and surface loading. In the case of a small spiral 
angle or a face width narrow in proportion to the 
pitch an apparent gain in load-carrying capacity due 
to the substitution of helical for spur gears may be 
entirely negatived by the shortening of the contact 
lines. The true extent of any such loss will depend 
largely upon the load distribution along the lines of 
contact, and to take this fully into account would be 
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FIG. 22—Loss OF EFFECTIVE FACE WIDTH’ 


very laborious. An idea of the amount of lost contact 
in any given case may, however, be formed by apply- 
ing the method given below. 

Fig. 21 shows a view of the zone of contact for a 
gear having a face width f, a length of path of contact 
l-, a base pitch por (contact ratio r-=1-/por), and a 
spiral angle o,. The sum of the lengths of the lines 
of contact A B, B,C,, and C,D, over any axial pitch 
is equal to that of the line of contact AD. If, how- 
ever, we consider a length of face width less than one 
axial pitch, the total length of the lines of contact 
which it covers will depend upon its position. Thus 
a narrow strip in the position S, in the diagram covers 
three lines, whereas in position 8, it covers only two. 
The length of contact line for a fraction of an axial 
pitch can be arrived at as follows :— 


The number of axial pitches spanned by a single 





continuous line of contact, such as A D, will be equal 
to l./po=r-. Let this be 
equal to w+, where w is 
an integer and 2 a frac- 
tion. Further, let the face 
width f divided by the 
axial pitch be equal to 
y+z, where y is an integer 





and z a fraction. 

For each of the y axial 
pitches, the axial length of 
line of contact will be con- 
stant and equal to repa. 
For the remaining frac- 
tion z, however, the length 
will vary and will be at a 








Fic. 21—Loss OF CONTACT OF HELICAL GEARS 


distance from the apex. Compared with a spur gear 
having the same pitch diameter d and face width f, 
the torque capacities of the bevel gear and the corre- 
sponding spur gear will thus be in the same ratio as 
the area of the figure g hj 1 under the parabola V 17 
to the area of the rectangle gh 7j k. This may be shown 

to be equal to 
‘ 1—f/C+f?/3 C2, 
which, neglecting the last term, becomes 

(C—fy/C. 

The foregoing is on the assumption that the tooth is 
equally stressed throughout its length. 

This is a highly improbable condition, but can be 
allowed for empirically by introducing a maldistri- 
bution factor Ky. The tangential tooth load acting 
at the pitch circle in the back cone for a maximum 
stress 8, is therefore 


F=S, f Y m(C—f)/C Kg for module m ITT (10) 


Ss f Y (C—f)/C P Kg for P diametral pitch . LIT (11) 
Effect of Ratio Face Width/Axial Pitch.—In dis- 





cussing the strength of helical teeth the face width was 


minimum when z is placed 
to the left of the line X X. 
In this position the first 
(1—2) pitch will cover only 
w lines, but if z is greater 
than (1—zx) the remainder 
will cover (w+1) lines. 
Hence the total axial length of line in the fraction 
z pitches, if z is less than (1—-2) will be 
lnin= WZ, 
while if z is greater than (1—z) it will be 
lmin=(1—x) w+[z—(1—2)] (w+ 1) 

=w2z+(4+z—1). 

By putting the expression for /,,j, in this form it 
is not necessary to determine specially where z is 
less than 1—z. The portion inside the brackets is 
merely neglected if it is negative. 

Now considering the entire face width, the minimum 
total length will be 

Imin=(W+2) y+w2+(e+2—1), 
and since the mean length per axial pitch is y+2z, the 
ratio of minimum to mean length will be 
Unin 4 (w+2) y+w z+ (x+2— 1) 
Inean (w+2) (y+2) 
—again neglecting (~-+z— 1) if negative. 

If r, is an integer, x is zero, and since z must then 

be less than 1—z, the minimum length of line is w 2, 





III (12) 


if the contact ratio is an integer, there is no loss if the 
face width includes a fraction of an axial pitch ; 
conversely, if the face width is an integral number of 
axial pitches, the contact ratio may contain a fraction 
without loss. 

It is perhaps not easy to visualise the effect of this 
reduction of effective face width from the formula, 
and consequently Fig. 22 shows graphically the 
variation in the ratio Imin/lmean for contact ratios of 
1-2, 1-5, and 1-8, and for face widths up to three axial 
pitches. Thus, with a contact ratio of 1-5, the ratio 
is only 0-667 up to a face width of one-half the 
axial pitch. Even if the face width is 1-5 axial 
pitches, there is still a loss of about 11 per cent. 

It is important to bear this possibility in mind, 
particularly if the spiral angle is small and the face 
width is narrow in comparison with the pitch. Other 
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FiG. 23—OVERLAP RATIOS FOR HELICAL AND 
SPIRAL BEVEL GEARS 


wise, the gain in load-carrying capacity by substitut 
ing helical for spur teeth may be illusory. 

The real loss is not quite as great as the above 
ratio would indicate, since the lost portions of the 
contact lines are the least heavily stressed. A fan 
approximate working rule is to regard the effective- 
ness of an odd fraction z of an axial pitch as being 
reduced by 30 (1—z) per cent., for a spiral angle of 
30 degrees. 

Overlap Ratio for Spiral Bevel Gears.—The ratio 
f/pa for helical gears is a measure of the tooth 
‘“‘ overlap,” since it is also equal to the advance of a 
helical tooth round the periphery divided by the 
circular pitch, and may thus be termed the ‘‘ overlap 
ratio.” Thus in Fig. 23a the tooth A C when inclined 
at a spiral angle o across a face width f has a “ tooth 
advance ”’ represented by BC and equal to f tan ; 
the overlap ratio is clearly equal tof/pa=(f tan o)/ pr. 
The corresponding ratio for spiral bevel gears is seen 
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FIG. 24—EFFECT OF TOOTH OVERHANG 


from Fig. 236, which shows the development of the 
tooth spirals A,C,and A,C,. The overlap ratio 
must here be taken as the ratio of the angular advance 
« of a tooth spiral to the angle 8 subtended by one 
pitch. 
Bevel gears, however, are particularly subject to 
longitudinal maldistribution of load, so that if only 
the length of tooth A, C, were loaded, subtending an 
angle «,, the overlap ratio would be reduced to «,/§. 
In deciding upon the proportions of pitch and face 
width a knowledge of the probable extent of gear 
deflection will assist a choice giving a satisfactory 
overlap ratio in the loaded condition. If, for example, 
it were expected that A, C, would amount to about 
70 per cent. of A, C,, it would be desirable to make 
«/8=1-4, thus making «,/8 approximately unity. 
Tooth Overhang of Helical and Spiral Bevel Gears.— 
It has been pointed out by Almenf that an important 








and is thus equal to the mean length. In other words, 


+ Automotive Industries, September 25th, 1937, p. 426. 
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contributory cause of tooth fracture is the overhang 
at the end of a spiral tooth. Thus in the case of the 
teeth loaded along the faces A B in Figs. 24a and 246 
the corners A are unsupported. Allowance for this 
effect will depend upon the proportions of the gears 
and is probably best left to individual judgment, but 
from this point of view the practice of chamfering the 
ends of helical teeth as shown at b is sound. 

In addition, important high-speed gears having a 
wide face and fine pitch are usually relieved at the 
ends as shown in Fig. 24c. 

Worm Gears.—No accurate method of computing 
the strength of a worm wheel tooth appears feasible. 
The cross section of a tooth varies from place to 
place across the face width ; it varies with different 
designs of worm, and the stiffening effect due to its 
curved root is so bound up with the peculiar position 
and movement of the lines of contact over the tooth 
surfaces that analytical treatment appears impossible. 
The best that can be attempted is a reasonable com- 
parison, with working stresses adjusted in accordance 
with the results of practice. 

The arguments on which the formula for com- 
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1 | 90-2620 0-0508 | 0-0286 | 0-0176 
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parative strength (given below) is based are as 
follows. Considering an axial load F, on the worm, 
a module (axial pitch+z) of m and a lead angle i 
(see Fig. 25), then we may say that, approximately, 

(a) The normal tooth load in the pitch plane will 
be Fy, sec 2. 

(6) The total length of tooth at the root will be 
equal to the “root length” J, in cross section 
multiplied by sec i. 

(c) The mean thickness w of the tooth at the 
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FiG. 25—FACTORS INFLUENCING STRENGTH OF 
WORM WHEEL TEETH 


root will for all designs bear a reasonably constant 
ratio to the normal pitch, 7.e., to m cos 2. 

(dq) The depth of tooth h will bear a similarly 
constant ratio to the normal pitch. 

(e) The beam strength of unit length of tooth 
will vary as w?/h, i.€., aS m cos i. 
Hence, relating bending forces to resistance, 

Fy, sec 4 cc S, 1, sec 2 m cos 2, 


and introducing an empirical constant which brings 
the working stress into line with the value for similar 
material when employed for other types of gear, 

‘a= 1-25 S, ml, cos A III (13) 


The value of 1, may be found either by drawing 
or from 


where 
LIT (136) 


The general use of steel (preferably case-hardened) 
for the worm, and bronze for the worm wheel, usually 
makes any consideration of the strength of the worm 
threads unnecessary. If, however, the permissible 
working stress of the material of the worm is equal 
to or less than that of the worm wheel, the same 
formula as for the worm wheel may be used. 

Owing to the peculiar formation of the teeth of a 
worm wheel, they are particularly sensitive under 
heavy loading to the presence of sharp corners at the 
roots. At the corner marked A in Fig. 25 the fillet 
at the root is practically identical, in nearly all designs, 
with the radius at the tip of the teeth of the hob. If 
these are left sharp the corner at the root will also be 
sharp, and under heavy loading there is a risk of 
cracks developing, followed by fracture either 
through the roots of the teeth or downwards through 
the rim. 

Rim Section of Worm Wheels.—The use of bronze 
for worm wheel rims makes economy of materia] 


sin §6=2/r 





reduced by chamfering the sides of the rim as 
shown at (c), and still further by increasing the face 
width as at (d), but this is wasteful of material. 

The example in Fig. 26e shows a further possi- 
bility which must be avoided. If the rim section is 
too slender below the roots in relation to the depth of 
tooth, flexing of the rim may occur and cracks may be 
started at the areas C and D, in spite of what might 
be thought to be a liberal flange mounting. 

The cross-sectional area of the rim below the roots 
of the teeth on the weakest section should exceed the 
projected area of the teeth by not less than 30 per 
cent. This is important in shrunk-on rims, where the 
shrinkage stresses in the initially solid rim are at 
once increased as soon as the teeth are cut, in some- 
thing like the ratio of the initial to the final area. 
Here, again, a sharp corner at the roots of the teeth 
will produce concentration of the initial stresses 
even before the working load comes on to the teeth. 

If a register for a flange-mounted worm wheel 
approaches too close to the roots of the teeth, failure 
may occur by cracking marked at E in Fig. 26f. 





Stresses-in Worm Shaft——A worm shaft—i.e., a 








0-00064 0-00046 





Taste III. 
Values* of K 2-83/d, 74. 
a 

q. 
it ll 12 t Ss 7 ts pee? feet eee co ae hs 
: z 5 6 7 8 9 | 10 1] 12 
0-0115 | 0-0080 | 0-0057 23-9 | 6-35 2-41 0-975 | 0-567 | 0-317 | 0-194 | 0-123 
eons | oe) Ce 2 10-7 | 3-46 1-29 0-595 | 0-344 | 0-170 | 0-103 | 0-066 
0-9206 | 6-C07S | 0-Coes 3 4°55 2-34 0-952 | 0-428 0-221 | 0-125 | 0-075 | 0-047 
90-0103 0-0073 — 4 2-75 1-4] 0-758 0-347 0-178 0-090 0-069 0-039 
Some | coe | oo 5 1:96 | 0-995 | 0-552 0-294 0-152 | -0-086 | 0-053 | 0-033 
0-e0es | 0-00s8 | 0-Cens 6 _ 0-775 0-430 0-247 0-118 0-076 = (0-045 «0-030 
0-0086 | 0-0063 ; 0-0048 7 — 0-255 0-208 0-116 0-068 0-041 0-027 
0-0081 0- 0060 0- 0046 8 = 0-178 0-104 0-061 0-038 0-025 

| 
* Divide by 1000. 
TaBLeE LV. 
Values of K,=(2 tan Wa) /t. 

i 
g. |j— —_—_—___—_—_——__.,- — entiation ct a = enemas ms a —_—— 
10 11 12 | 8 | “a ee 8 9 ioe | oh 12 
- Sele J } (Se eS a a Se a ae, Se 
0-00435 | 0-00301 | 0-00213 1 | 0-741 | 0-738 0-736 0-734 0-732 0-731 | 0-730 0-730 
0-00235 , 0-00161 | 0-00115 2 | 0-519 | 0-403 0-379 | 0-375 | 0-373 | 0-371 | 0-370 | 0-369 
0-00175 | 0-00118 | 0-00082 3 | 0-383 | 0-351 0-284 0-259 0-255 | 0-253 0-251 0-250 
0-00144 | 0-00097 | 0-00069 4 | 0-300 | 0-283 | 0-260 0-215 0-199 0-196 | 0-194 0-192 
0-00125 | 0-00085 | 0-00060 5 0-239 | 0-235 | 0-226 | 0-198 0-169 | 0-163 | 0-160 | 0-157 
0-00113 | 0-00075 | 0-00054 6 | 0-198 0-192 0-181 0-158 0-142 0-138 | 0-136 
0-00102 | 0-00069 | 0-00049 y feel) ieee — 0-168 0-163 | 0-146 0-130 0-123 0-120 
0- 00094 | — | =e 4 ~ 0-145 0-134 0-121 0-113 0-109 





desirable, and correct proportioning is therefore more 
important than in other types of gear. The essentials 
are :—(a) adequate cross-sectional area to carry the 
tangential load, plus stresses due to shrinking-on if 
this method of fixing is used; (6) allowance for the 
possibility of cracks at the point A in Fig. 25; (c) 
regard to the possibility of stress concentration if the 
outer boundary of the rim section approaches too 
closely to the roots of the teeth. A few examples will 
illustrate these points. 

In Fig. 26a is shown a rim section in which the face 
width is narrow in comparison with the depth of 
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FIG. 26—RIM SECTIONS OF WORM WHEELS 


tooth. If the lead angle is high, pressure on the 
hatched area B has an “ overhung”’ action relative 
to the radial section X X, and cracking at the root 
may occur. 

If, as shown at (b), the face width is increased, 
the root length is increased in a slightly greater pro- 
portion, and at the same time the “ overhung” 
effect is reduced. This combined gain is all to the 
good, with the exception only that at the corner of 
the root section the angle represented by « is 
reduced, and if combined with a sharp corner a 





IL (13a) 


r= 27 Orudians 








crack may still start. This effect, however, may be 





worm having its threads formed solid with the shaft— 
is subjected to a variety of stresses, as follows :— 
(a) Direct and bending stresses due to the end 
thrust, excentrically applied. 
(6) Torsional stresses due to the applied torque. 
(c) Bending stresses due to the resultant tooth 
load in the transverse plane. 
The exact calculation of these stresses is probably 
impossible, owing to the rapid changes of section and 
to the effect of the helical threads. For comparative 
purposes it is sufficient to base calculations on the 
shear stress due to the applied torque, and the bend- 
ing stresses due to the transverse load, each taken as 
acting on a circular shaft equal in diameter to the 
root cylinder of the worm. The effect of the threads 
is to increase rather than diminish these stresses, and 
worms of too small a root diameter commonly fail 
by cracking at the crests of the threads. 
The following notation will apply to worms of the 
involute helicoid type :— 
M,=torque on worm, lb. inches. 
m = module, inches. 
q = diameter quotient=d/m. 


t = Number of threads or starts of worm. 

A = lead angle. 

4 = root diameter, inches. 

d = pitch diameter, inches. 

do = base diameter, inches. 

tn = normal pressure angle. 

ve: = transverse pressure angle. 

8p = span between worm shaft bearings, inches 


S; = shear stress due to torsion, lb. per square inch. 
S; = stress due to bending, lb. per square inch. 


The stress due to torsion will be 
¢— 16 M, 


Vt 


IIT (14a) 





a 

The normal tooth reaction at any point of contact 
will have a component in the transverse plane acting 
at a radius equal to that of the base cylinder. The 
resultant transverse force will act at a slightly larger 
radius than this, but it is unprofitable to attempt to 
calculate this radius, and the base radius will be 
used. Hence the transverse force will be F;=2 Mp/do. 
and the bending moment in the worm shaft will be 
equal to 

F; ° 8p 4=2 M, Sp 4 dp 
=M) sp/2 do 

The bending stress will therefore be 
_ 32 Mp & 
 2rd,#? 
_ 5-08 Mp s; 
— dy v® 
Using the basis for worm thread design given in 


~ 
So 


[IT (15a) 
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B.S. Specification 721/1937, the values of d, and 7 
bear a fixed relation to the module m for given values 
of ¢ and qg. Routine calculations of S; and S, can 
thus be simplified by using 
S:=K, M,/m* 
S,=Ky Mp sp/m' 


ITT (140) 
ITT (15b) 


where K;= torsional stress coefficient -16 IIT (14c) 





16 
zd ITT (15c) 
and the dimensions d, and 7 refer to worms of any 
particular designation (¢, g) and unit module. The 
dimensions d, and i can be evaluated for unit module 
as follows :— 


K, = bending stress coefficient = 


tan A=t/q 
i=t+2—4-4cos A 
COS 29 =COS A COS Yn 
d,=t cot A» 

These expressions apply to the majority of designs, 
in which ~,=20 deg., although in certain cases of 
relatively high lead angle ),, may be slightly increased. 

The resultant principal tensile stress should not 
exceed that which would be accepted as a working 
stress for the same material when used for gears of 
other types. Values of K; and Ky,» are given in 
Tables I and IT. 

Deflection of Worm Shafts.——The deflection of a 
worm shaft, assuming the diameter of the unthreaded 
portion to be equal to the root diameter of the 
threads, is not sensibly modified by the presence of 
the threads. The value of the deflection A is given by 
2 M,s,°* 


4=SE Id, 





where I= x 74/64, 


and taking E as 30x 10°. 
2-83 M, sp 


A= 0" doit ITT (16a) 
or 
K. Mps,* 
where 
K, =deflection coefficient 
2:83 . 
a: 2 IIT (16c) 
The value of A should not normally exceed 


0-0025 per inch of pitch diameter. Values of Ka 
are given in Table III. 

Separating Force-—The force acting along the 
common perpendicular, and tending to separate the 
shafts of a worm and wheel, is required when 
calculating bearing loads. The value of this force is 


F;=F ap tan ta 


where F,,=axial force in worm=2My/mt, Ya is the 
axial pressure angle, and tan Yqa=tan t» sec 2. 


__ 2M, tan y, sec A 


Hence, Fs ILI (17a) 
mt 
_KsM, 
m 
where K;=separating force coefficient 
_2 tan Yn sec III (175) 


t 
Values of K; are given in Table IV. 


(T'o be continued.) 








50,000-kW Turbo-Alternator at 
Dalmarnock. 


0* the occasion of the official opening of the 

extensions to the Dalmarnock power station 
in October last we published a general description of 
the additional plant and buildings then formally put 
into service. We are now able, by the courtesy of 
Mr. Herbert Bell, the general manager of the Glasgow 
Corporation, and of C. A. Parsons and Co., Ltd., the 
makers of the turbo-generators, to give full construc- 
tional details of the latter machines, which possess 
many features of special interest. 

The contract provided for the supply and erection 
of two turbo-alternators, complete with condensing 
plant and auxiliaries, each unit having a maximum 
continuous capacity of 50,000 kW at 1500 r.p.m. 
The turbmes are required to operate normally on 
steam at a pressure of 600 lb. (gauge) at the stop 
valve, superheated to 825 deg. Fah., and to exhaust 
at a vacuum of 29m. The alternators are of the 
Parsons concentric conductor type, generating current 
directly at 20,000 volts. All the previous machines 
in this station had been designed to operate-at 6600 
volts only, this pressure being raised to the bus-bar 
pressure of 20,000 volts by means of step-up trans- 
formers. The adoption of a generating pressure of 
20,000 volts for the machines enabled transformers 
to be dispensed with, thereby effecting a reduction 
in capital costs and at the same time an increase both 
in efficiency and convenience. 

A photograph of one of the new 50,000-kW sets 
erected in the station is reproduced on page 68, while 
a longitudinal section through the turbine is given in a 
Supplement. The turbine is of the pure reaction type, 
developing its power in two cylinders with a single 
exhaust to the condenser. Both rotors run far below 
their first critical speed, so that there is no tendency 
for vibration to occur when the machine is run up 
or shut down. The high-pressure rotor is made from 
a hollow forging, integral with the shaft at one end 
and closed at the other by a forging which is extended 
to form the other end of the shaft. This method of 
construction enables the metal forming the body of 
the rotor to be made comparable in thickness with 
that of the steel cylinder surrounding it, and thus 
obviates difficulties due to differential expansion of 
rotor and cylinder when temperature changes occur. 
The quality of the metal is also improved by the 
amount of forging it receives, while the possibility 
of internal defects is eliminated. A photograph of 
a rotor in a lathe at the works is given on page 68. 

The low-pressure rotor, which is only subjected to 
comparatively small changes of temperature, con- 
sists of a single shaft carrying six thick discs towards 
the exhaust end. The addition of these discs enables 
the requisite diameter to be obtained without recourse 
to a main forging of the large size that would other- 
wise be required, and it further permits of the use of 
special alloy steel for parts which are subject to very 
high stresses. The shaft is bored from end to end to 
enable the interior of the forging to be examined and 
the quality of the metal tested. The discs are of 
such proportions that axial vibration or “ fluttering ” 
is manifestly impossible. They are shrunk on the 





shaft, but before this operation is done each disc is run 





at an overspeed high enough to stretch the meta! 
beyond its elastic limit. This treatment not only 
provides a conclusive test of the soundness of the 
metal, but it has also another important advantage. 
The effect of the stretching is to leave the metal 
round the bore in a state of compressive stress, and 
therefore in the best possible condition to withstand 
the centrifugal stresses imposed by its working speed. 

The whole turbine contains seventy-six pairs of 
blade rows, of which forty-eight are in the H.P. 
cylinder. All blading is of stainless iron. The blading 
in the H.P. cylinder is of the end-tightened type, 
with clearances of about jin. over the blade tips, 
so that no damage can ensue in the event of the dis- 
tortion of the cylinder by temperature or other stresses. 
In the L.P. part of the turbine where the tempera- 





ture is never high, and where the steam is of low 
density, the blades have their tips thinned to knife 
edges which would be harmlessly worn away in the 
event of accidental contact. The longest blades 
are only just over 26in. and their tip speed does not 
exceed the quite moderate velocity of 852ft. per 
second. The last two rows of moving blades are 
fitted with Parsons patent erosion-resisting shields 
which afford complete protection against the destruc- 
tive action of moisture in the steam. 

Steam for feed heating is tapped from the turbine 
at four points where the absolute pressures at full 
load are about 7-5 lb., 21-5 Ib., 54 1b., and 113-5 Ib. 
respectively. This arrangement permits of the con- 
densate being heated regeneratively to a tempera- 
ture of 320 deg. Fah. when the turbine is developing 
its maximum rated output. The steam belts from 
which the tappings are taken are so proportioned 
that they are relatively flexible and their openings 
to the blading are bridged across by heavy bars of 
metal integral with the cylinder. By this means the 
rigidity of the cylinder is conserved, any tendency to 
distortion due to the belts being rendered negligible. 
Similar bars crossing the steam and over-load belts 
of the H.P. cylinder give a virtual continuity to the 
walls of this cylinder and so prevent its distortion. 


GLANDS. 

The glands of the L.P. cylinder are of the pure 
labyrinth type, as they are of a size that precludes 
the satisfactory use of carbon packing. For those 
of the H.P. cylinder a composite design is adopted, 
the leakage pressure being first reduced by a short 
length of labyrinth packing, and final steam-tightness 
obtained by a number of carbon rings. All the glands 
are packed with live steam, the supply of which is 
separately controlled to each gland. To prevent the 
packing steam escaping into the engine-room, each 
gland is provided with a small coil condenser through 
which a portion of the main condensate is passed to 
serve as cooling water. This water is tapped from the 
discharge side of the extraction pump, and is returned 
to the main condenser after use. The water formed 
by the condensation of the packing steam drops into 
open tundishes and so permits the satisfactory opera- 
tion of the gland to be verified by the attendant at a 
glance. Furthermore, by temporarily shutting off 
the cooling water, the amount of packing steam 1s 
rendered visible, and any necessary adjustment can 
be made to the supply. 


' Torust BLocks. 


Each turbine rotor is located independently in its 
own casing by means of a pivoted pad thrust block. 
Details of these thrust blocks are given on page 61. 
The blocks are adjustable in an axial direction between 
fixed limits, in order that the blade and dummy clear- 
ances may be set to any value desired. The un- 
balanced thrust of the steam on the H.P. rotor, 
which is towards the high-pressure end of the machine, 
is transmitted by two collars turned on the shaft, 
each running against independent radially pivoted 
pads mounted on a ring secured in the thrust 
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block. A corresponding set of pads in contact 
with the opposite side of one of the collars 
serves to prevent movement in the reverse direc- 
tion of the rotor. The pads are of steel faced 
with white metal, and each is free to rock slightly 
about a straight line a little to one side of its axis 
of symmetry. Each set of pads is copiously and inde- 
pendently lubricated by oil flowing radially outwards 
across the ring. The thrust block for the L.P. rotor 
is of the same general design as that described, except 
that it has only a single collar. 


THE SreAM CHEST AND VALVES. 


Steaz is supplied to the turbine through a 14in. pipe 
with a separate stop valve adjacent to the steam chest. 
The arrangement of the steam chest is shown in the 
Supplement. It contains a combined runaway and stop 
valve, and two governor valves, the first of the latter 
controlling the steam from no load to the most econo- 
mical load of 40,000 kW, when the second comes into 
action and controls the steam at the higher louds. 
Steam entering the chest is led first to the centre of 
the combined runaway and stop valve. It flows 
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in case the attendant should desire to stop the machine 
as quickly as possible for any reason. 

After flowing round the valve § the oil enters a 
chamber U from which some of it is led by a pipe to 
the emergency valve. The remainder, known as 
the ‘‘ pilot oil,” is diverted by an adjustable valve T 
to a chamber surrounding the end of the governor 
spindle, which chamber is in communication with the 
pilot pistons of the relays. Its only way of escape 
from this chamber is by passing through a sleeve valve 
F operated directly by the governor, so that the pres- 
sure of the pilot oil will depend upon the greater or 
less opening of this sleeve valve. 

GOVERNING ARRANGEMENTS. 

It will be understood that the power oil supply 
at 70 lb. pressure and the pilot oil at a variable pres- 
sure are both taken separately to the governor valves. 
The pilot oil is led to the underside of a spring-loaded 
piston E, while the power oil is conducted to the waist 
of a plunger B. The operation of governing is as 
follows :—Should, for example, the load on the 





turbine increase, the movement of the governor will 
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turbine speed can be regulated very accurately by 
an adjustment of the sleeve valve F on the governor 


spindle. Means are provided for this adjustment, 
so that the speed may be controlled directly by the 
attendant or electrically from the switchboard. 


THE CoMBINED RUNAWAY AND Stop VALVE. 


This valve serves both as an ordinary hand- 
operated stop valve and as an emergency valve, since 
it shuts automatically in case of over speeding of the 
turbine or failure of the oil supply. It may also be 
tripped at any time by the attendant. The upper 
part of the valve spindle carries a piston D to the 
underside of which oil from the pilot pump is admitted. 
The piston is held down against the pressure of this 
oil by a hand-controlled sleeve, the end of which 
abuts against a shoulder H on the piston. In order 
to open the valve the sleeve is slowly raised by turn- 
ing the hand wheel, when the piston will rise under 
the action of the oil pressure, the shoulder H being 
kept all the time in contact with the end of the 





sleeve. Conversely, of course, the valve can be elosed 










































a ae Chie. on ‘Oil Inlet 
L / g Y, Ther, 
YN Y Lia Pocket 
WS : x Yy Oil Drain 
VAY YN YY 
SS N SOO < ay k 

















| << i 








7% C.L. of Bearing 


pc. -f- >> 





6h i 


| Direction of Thrust 









































































be Steam End | 2 } a 2 Exhaust End 
| = gol | 
2 
| | | aA. en 
i | 
i “8 wa | S G 
a) VY 
AN \ y 
L.P. THRUST CZ % L,Y 
Oil inlet ‘HP. THRUST Oil Inlet 8 


ARRANGEMENT OF MOTOR-DRIVEN TURNING GEAR AND THRUST BLOCKS 


upwards and downwards past the seats of this valve, 
and then by the central passage to the centres of the 
governor valves. All valves are of steel, forged solid 
with their spindle, so that there are no parts to become 
loose, and they are so proportioned that the steam 
forces on them are practically balanced for all openings. 

The operation of the valve gear will be under- 
stood from the drawings in the Supplement. 
At the high-pressure end of the turbine is 
a cross shaft driven by worm gearing from the 
turbine spindle. This shaft carries the governor at 
one end. At the other end is a pair of bevel wheels, 
by which are driven three superimposed oil pumps 
immersed in the reservoir beneath. Of these, the 
central pump supplies oil at a pressure of about 
15 Ib. per square inch to the bearings of the machine. 
Above it is a pump delivering oil at 70 lb. pressure 
beneath the power pistons of the governor valves, 
the excess oil passing into the lubricating system 
through a relief valve L. The oil from the lower- 
most or ‘ pilot’ pump serves for the control of all 
steam valves. Before entering the system, how- 
ever, this oil has first to traverse the emergency trip 
valve 8. This valve, the operation of which will be 
described later, only comes into action in the event 





of the turbine speed exceeding a certain limit, or 





diminish the opening of the sleeve valve F, thus caus- 
ing the pressure to rise in the pilot system. This 
increase of pressure will raise the pilot piston E, 
and thereby cause the plunger B to be raised by the 
floating lever connection above. Power oil will thus 
be admitted to the underside of the power piston C 
fixed on the spindle of the governor valve, with the 
result that the valve will rise and admit more steam 
to the turbine. As the governor valve opens, how- 
ever, it will raise the end of the floating lever, thereby 
causing the plunger B to return to its neutral position 
when the action will cease. Conversely, if the load 
falls, the sleeve valve F will be opened more widely 
by the governor and the pressure in the pilot system 
will become less. The pilot piston E will therefore 
be forced down by its spring, lowering the relay 
plunger B and allowing the oil to escape from beneath 
the piston C on the valve spindle. This piston will 
then descend under the action of the spring above it, 
and the opening of the governor valve will be reduced 
until its motion is arrested by the return of the 
plunger B to its mid-position. The springs of the 
two pilot pistons are so adjusted that the second 
governor valve does not open until the most econo- 
mical load of the turbine is reached, when it com- 





mences to admit steam to the by-pass belt. The 


to any desired extent by turning the hand wheel in 
the opposite direction. 

Should the oil pressure fail at any time, due to the 
operation of the trip gear or for any other reason, the 
valve will at once shut automatically. The piston 
will be forced downwards by the strong spring above 
it, returning the valve rapidly to its seating. As soon 
as the piston begins to move, the shoulder H 
will lose contact with the end of the sleeve, so that 
any oil remaining under the piston will be free to 
escape through the ports J which are normally kept 
closed by the end of the sleeve. In order to limit the 
flow of oil when the ports J are uncovered, a dia- 
phragm, pierced only by a small hole, is fitted at A 
in the supply pipe. 

After the automatic closing of the valve m this 
manner it cannot reopen by itself when the oil pres- 
sure is restored, even though the hand wheel remaims 
in the “ open” position. Before any steam can be 
readmitted to the turbine, the hand wheel must first 
be turned until the sleeve is screwed down into contact 
with the piston. This is a valuable provision, for it 


ensures that, after an emergency stoppage, the turbine 
can only be restarted by a deliberate action on the part 
of the attendant. 

Another contribution to safety is the fact that, 
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since the stop valve can only be opened by oil pres- 
sure, it is Impossible for the turbine to be started or 
restarted before the auxiliary oil pump is working. 
This pump, of course, is driven quite independently 
of the turbine. 

THE EMERGENCY Trip VALVE. 

All the oil for the control of the valve gear enters 
by the port P and flows round the trip valve 8 to 
the pilot circuits and to the stop valve. The valve 8 
is @ piston valve, held in its working position by the 
catch R against the action of a strong spring tending 
to lift the spindle. If the turbine speed should exceed 
a certain limit, the bolt of the emergency governor 
on the end of the turbine spimdle will strike the end 
of the lever provided for the purpose, and will release 
the catch R. The valve 8 will then rise until its lower 
part above the port communicating with the 
chamber U. The oil in the pilot system can then 
escape freely through this port, and both the governor 
valves and the emergency valve will at once close 
automatically. The lifting of the valve S also pre- 
vents the entrance of further oil through the port P, 
although the full supply of oil to the lubrication 
system continues as before. 

The catch R can be released at any time by a hand 
lever outside the turbine, should the operator wish 
to stop the machine suddenly or to test the gear. 
It may be reset with ease by depressing the knob 
on the end of the spindle. 
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Movror-DRIVEN TURNING GEAR. 


In order to ensure the uniform heating up of the 
turbine before starting and uniform cooling after being 
taken off load,a motor-driven turning gear is provided. 
which maimtains it in slow rotation at such time. 
This arrangement allows it to be put into service with 
the least possible delay, as there is no fear of vibra- 
tion due to the rotor being out of balance owing to 
its bemg warmer on one side than the other. The 
use of the gear also renders unnecessary the sudden 
admission of a large quantity of steam at a high tem- 
perature and pressure to start the turbine from rest, 
and so avoids severe temperature stresses in the valve 
chest and cylinders. 

Details of the motor-driven turning gear are illus- 
trated on page 61. It is mounted between the cylinders 
of the machine. Referring to the sectional drawings 
of the gear, it will be seen that a small electric motor 
is arranged to drive the turbine shaft by means of a 
combination of worm and spur gears. The spur 
gearing consists of a pinion B on the shaft of the worm 
wheel, engaging with a toothed ring A _ fixed to 
the circumference of the turbine coupling. The 
pinion is free to slide endwise on a spiral driving key, 
and it can be moved into and out of engagement with 
the rmg A. An extension of the pinion is embraced 
by the ends of a forked lever G keyed to a spindle, 
one end of which projects through the casing. 
Fastened to this end is a small lever L, which can be 
operated’ by the action of the loose hand lever K, 
so as to slide the pinion B into gear. A spring-loaded 
plunger M, acting on the underside of the lever G, 
ensures that the pinion is held clear of the wheel when 
the turning gear is not in operation. 

When the turbine is being warmed up previous to 
starting, with the turning gear in action, a time will 
come when the heating steam is sufficient to drive 
the machine faster than it is being driven by the 
turning gear, and the latter will then be automatically 
thrown out of engagement. This will be made known 
to the operator by the index at the side of the gear 
casing. 

HIGH-PRESSURE Oi Pump. 


To reduce the work of the turning gear and at the 
same time to protect the bearings at starting, a 
high-pressure oil pump is provided. This will deliver 
oul under the journals at a pressure sufficient to lift 
the rotors and float the shaft on an oil film. The 
pumps contain six single-acting rams driven from one 
shaft by an electric motor, and will supply oil at a 
pressure up to 2000 Ib. per square inch. Each ram 
of the pump is connected to a single bearing only of 
the turbo-alternator, so as to ensure that each bearing 
gets an independent supply of oil at full pressure. 


THE ALTERNATOR. 


The alternator, a section of which is shown in the 
Supplement, is designed for a maximum continuous 
output of 62,500 kVA at 20,000 volts and 0-8 power 
factor at a speed of 1500 r.p.m. The stator casing is 
of welded steel—-a construction combining lightness 
with strength as well as expediting manufacture. 
The core is built up of segmental stampings assembled 
under pressure, each stamping complete with con- 
ductor slots and dovetailed keyways being blanked 
out in a single operation. The core is held in position 
by brass dovetail keys and retained endwise by cast 
iron plates of skeleton form These plates carry 
inwardly projecting fingers of high-tensile steel which 
support the core between the conductor slots, no 
through bolts being used in the construction. The 
stator conductors are of the stranded double con- 
centric type with Parsons flexible micanite insula- 
tion, as used in all their turbo-alternators. The slots 
are so disposed as to give a high leakage flux, thereby 
increasing the reactance of the machine and reducing 
the current on short circuit. The end windings are 
of copper rod bent on formers and arranged in six 
banks, two per phase. Impregnated wood packings 





and heavy brass clamps ensure a construction of 
sufficient rigidity to withstand the heaviest short 
circuits. During the winding of the alternator, 
thermo-couples are embedded in the stator so that 
the temperatures of the core and windings may be 
measured while the machine is in operation. The 
end shields are made of non-magnetic and non-con- 
ducting material, which results in an appreciable reduc- 
tion in eddy current losses. The small weight of 
these shields is a further advantage, as it allows them 
to be easily handled and readily removed for inspec- 
tion of the alternator. 

The rotor is machined from a single solid forging 
of high-grade steel, manufactured to a most rigid 
specification. A hole is trepanned axially through the 
centre to enable the interior to be examined by a 
borescope, and test pieces taken from the metal of 
the core. The winding of the rotor is of copper strip. 
bent on a coil-forming machine and embedded in 
radial slots. The coils are insulated from the rotor 
by troughs of moulded micanite and the insulation 
between turns is also of micanite. At the ends the 
turns are spaced by bakelised asbestos and the top 
turns are further protected by bakelised troughs. 
Massive end caps fit tightly over the completed 
end windings and prevent any movement due to 
centrifugal or other forces when in service. Damping 
windings are provided in the rotor and the end 
caps are electrically connected to the latter by 
flexible bonding strips. ‘The rings supporting the 
end caps are grooved to receive the balancing weights. 
The rotor was dynamically balanced in a spring- 
balancing machine at various speeds, and when 
completely finished was subjected to an over-speed 
in accordance with Messrs. Parsons’ usual practice. 

The electrical stability of the alternator is assured 
by supplying the field of the main exciter with current 
from a constant voltage pilot exciter. The pilot 
exciter is embodied in the same frame as the main 
exciter, and the double armature is driven directly 
by a coupling from the shaft of the alternator. 

VENTILATION OF THE ALTERNATOR. 

The thorough manner in which the machine 
ventilated will be appreciated by reference to the 
drawings in the Supplement. The ventilating system, 
which includes not only the alternator, but the 
exciter and slip rings as well, is entirely enclosed, 
the air being continuously recirculated and cooled. 
The circulation is effected by a pair of motor-driven 
fans housed in the foundation block, as shown. 
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The stator casing is constructed with nine separate 
compartments, divided by steel plates extending 
radially inwards to the circumference of the core. 
Cold air from the fans is delivered along the whole 
length of the underside of the machine, entering four 
of the compartments in parallel, as well as flowing 
into the spaces covered by the end shields. After 
having done its work of cooling, the adjacent parts of 
the core and rotor, it leaves by the five intermediate 
compartments, through which it also flows in parallel. 
It will be seen that the alternator is, in effect, divided 
into a number of short elements, each of which has 
its own supply of cold air and its own exhaust of 
heated air. The central portion of the machine is 
therefore cooled just as efficiently as the ends. 

For the ventilation of the exciter and slip rings, 
a portion of the cold air from the fans is diverted 
from the main circuit. It is returned to the circuit 
through filters of the viscous type which remove any 
carbon or metallic dust which may have been pro- 
duced by the brushes, slip rings, or commutators 
before it again circulates through the machines. 

A thermometer dial at the side of the alternator 
shows the temperature of the air leaving the machine 
and audible warning is given by a Klaxon horn, 
should a predetermined temperature be exceeded. 
In the event of a failure of the water supply to the air 
coolers, the alternator can be operated with an open 
air circuit, emergency doors being fitted for this 
purpose. 

The transportation of the turbine and alternator 
from Neweastle-on-Tyne to Glasgow was effected by 
rail. The L.P. rotor of the turbine and the stator 
of the alternator required special arrangements on 
account of their size and weight. The turbine rotor 
was carried on a twelve-wheeled double-bogie drop 
wagon, on which it is shown in the photograph 
reproduced on page 68. The dimensions of the stator 
which weighs 90 tons, precluded a similar method, 
as the load could not have passed under the bridges. 
The stator was therefore carried on a heavy girder 
threaded through its bore, the ends of the girder 
being mounted on independent bogies. The girder 
could be traversed sideways on the bogies when 
necessary for the stator to clear obstacles on the 
route. The work of transportation was carried out 
by the London and North-Eastern Railway Com 
pany in collaboration with Messrs. Parsons, and was 
accomplished without mishap of any kind. A view 
of the stator ready to start on its long journey is 
given on page 68. 


Empire Exhibition, Glasgow. 
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(Continued from page 35, July Sth.) 


( UR description of the engineering exhibits at the 
Empire Exhibition, Bellahouston Park, Glasgow, 
is continued in the following article. 


Bark AND Stroup, Lop. 


In the second of this series of articles on May 13th 
we described in some detail the exhibits of Barr and 
Stroud, Ltd., of Anniesland, Glasgow, W.3, shown on 
its stand in the Palace of Engineering at the Exhibi- 
tion. The firm’s latest design of submarine periscope, 
which forms perhaps the most interesting exhibit, 
was briefly mentioned in that article. We are now 
able to reproduce in the accompanying engraving, 
Fig. 69, a drawing of the instrument, showing its 
arrangement and controls. The instrument is known 
as a type C.H. 55 unifocal attack periscope. 

As previously mentioned, when a submarine is 
submerged the periscope has to perform functions 
which on a surface craft are usually undertaken by 
several instruments. Since the time of the Great 
War many improvements and modifications have 
been made, brought about partly by the need for 
increased duties as a result of the need for more 
effective measurements in the spotting of aircraft 
and so forth. These duties have to be performed with 
the vessel submerged, and the periscope projecting 
a considerable distance above the hull, and under 
these conditions the tube must not bend or vibrate 
to an excessive extent. Furthermore, the portion 
exposed above the water must be of small diameter 
in order to be inconspicuous, and the material 
employed in the construction of the instrument should 
not affect the magnetic compass. In the periscope 
illustrated Messrs. Barr and Stroud claim to have 
designed an instrument which conforms to the above- 
mentioned requirements. 

The dimensions and other particulars of a periscope 
will necessarily depend on the class to which it belongs 
—that is to say, a cruising, an attack, or a night 
periscope. For example, a periscope for attack pur- 


poses is generally made with as small a top as is prac- 
ticable, so that the submarine can approach the 
enemy closely without being observed. On the other 
hand, a night instrument may have a comparatively 
large top, and advantage is taken of this feature to 
increase the light transmission. 


In the following table 





the main dimensions and characteristics of the imstru- 


ment are set out: 
Magnification.. 1} >» 
Angular field . 40 deg. 
Exit pupil 4mm. 
Optical length 30ft. 
Diameter of top tube 2in. 
Diameter of main tube 6in. 
37-85in. 


Length of top tube 
Overall length of periscope 
Readings of range estimator 

Referring to the illustration, showing the various 
control heads on the lower part of the periscope, the 
range estimator working head T has two functions—to 
switch the range estimator prisms into action and to 
measure the angle subtended by the object viewed. 
To put the prisms into action, the head is simply 
rotated, but to measure an angle thereafter the head 
is pulled outwards and then rotated, and the angle 
measured is indicated on the scale Q. When the 
estimator is not in use, the prisms are swung out of 
action by reversing the procedure. Shown at 8 is 
the eyepiece focusing head, which is provided with a 
scale, so that it can be readily reset should the setting 
be altered. The eyepiece is fitted with a sliding face- 
plate M, which is hinged on a spindle and enables 
either eye to be used. For inserting light filters in 
the beam the control head K is manipulated. The 
range estimator scale is illuminated by means of the 
lamp R, which is switched on by rotating the 
hexagonal end of the holder, and the bearing scale 
is read from an index line engraved longitudinally on 
the circumference of the instrument. Four lamps are 
provided to illuminate the bearing scale, protected 
by the shield A, which also serves to prevent glare. 
They are supplied with current from the ship's 
circuit. Training handles P and U are provided for 
the control of the instrument in azimuth, which 
can be folded up when not in use. They are fitted 
with V notches and spring plungers, which register 
both positions. Should the periscope be lowered into 
the well without the handles being raised, they are 
knocked up and automatically assume the folded 
position. 

The optical arrangement of a typical periscope, 
as made by the firm, is shown in Fig. 70. The 
parts lettered from A to N represent the optical 
elements in the low power system of a bifocal or two- 
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wwer periscope. For the high power the lenses 
(‘ and D are removed from the path of the rays. ‘The 
high power system consists essentially of two tele- 
scopes arranged in series with each other. The first 
telescope consists of lenses E, F, and G, and the 
econd of lenses H, K, M, and N. A represents the 
top staunching window and B the top prisms which 
reflect the rays coming from the target through a 
right angle down the periscope tube. In a similar 
way the bottom prism L reflects the light out hori- 
zontally to the observer's eye. 

In the first telescope E is an achromatic objective 
forming an image of the target at F. The lens F 
serves the double purpose of collecting the oblique 
rays into the area of the lens G and of carrying the 
yraticule lines, which are etched on one surface of 
the lens. The lens G is a second achromatic objective 
which collimates the light coming from F and directs 
a parallel beam towards the objective H of the second 
telescope. This second telescope is therefore adjusted 
as if it were looking at a distant object. The lens K 
is a collector lens for concentrating the oblique rays 
into the eyepiece. It can also act as the focusing 
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A. Bearings scale and illuminating lamp case. 
B. Gland. 

( Inner supporting ring. 

I). Fork for cruising link. 

kk. Outer supporting ring. 

Fk. Hoisting wire. 

G. Guide for hoisting wire 

H. Clamp on hoisting wire. 

J Sottom outer casting desiccator connection. 
K. Colour glass operating head. 

L. Eyepiece. 

M. Sliding face-plate. 

N. Support for M. 

IY. Left training handle. 

. Estimator scale. 

RK. Illuminating lamp for estimator scale. 

8. Focusing head. 

T. Estimator operating head. 

U. Right training handle. 

V. Buffer. 


FIG. 69—SUBMARINE PERISCOPE—BARR 


lens. It can be arranged so that by moving it along 
the axis of the periscope the observer can focus the 
image to suit his own eye. Lenses M and N form the 
eyepiece, the field lens M being cemented to the prism 
in order to prevent the loss of light at the surface. 

The lenses C and D form a telescope with the 
minification necessary to change from the high to the 
low power. That is, if the high power be 6 and the 
low power 1-5, the lenses C and D would have a 
minification of 4, or, in other words, a magnification 
of 1/4. 

Referring to the diagram it will be seen that the 
oblique beam between lenses G and H is of smaller 
cross section than the axial beam. As this oblique 
beam. forms the image at the edge of the field of view, 
it follows that the illumination at the sides of the field 
must actually be less than in the centre, although the 
eye is generally incapable of detecting the variation of 
illumination from the centre of the field to the edge. 
The advantage of this arrangement, which 
universally employed, is that G and H can be sepa- 
rated by a considerable distance, thus enabling the 
required length of the periscope to be obtained with 
the use of fewer lenses and therefore with fewer air 
glass transmissions. That is to say, the amount of 
light transmitted by the axial beam is thereby 
increased. The net result, therefore, of cutting off the 
oblique beam within certain limits is that the bright- 
ness of the centre of the field is increased without 
appreciably decreasing the illumination at the sides. 
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bronze of high tensile strength. A bronze tube has 
two valuable properties—that it is non-magnetic and 
that it is resistant to corrosion under seagoing con- 
ditions. In these two respects it is superior to mild 
steel, although steel has some advantage in tensile 
strength and modulus of elasticity. Furthermore, a 
bronze tube retains its polish and therefore works 
sweetly in the gland. The 
top tube and other metal 
parts of the periscope are 
all made of non-magnetic 


material. Aljl Barr and 
Stroud periscopes are fitted 
with arrangements for 


desiccating the interior of 
the instrument, including 
the bearings scale telescope. 
Sockets are provided at the 
bottom of the instrument 
for the inlet and outlet con- 
nections from a desiccator. 

In order to ship the in- 
strument it is necessary to 
remove only the bottom 
sleeve casting, and the 
arrangement is such that 
the periscope can be placed 
in position on board ship 
without disturbing any 
water-tight joints. There 
is therefore no exposure of 
the interior of the periscope 
and no risk of damp or 
dirt getting into the instru- 
ment during shipping. To 
ensure that the periscope 
will be a good fit in the 
gland great care is exercised 
in machining and testing 
the external diameter of 
the tube. All periscopes 
made by the firm are sub- 
jected to tests for water- 
tightness. The main tubes 
and castings must be 
capable of withstanding at 
least 200 lb. per square 2 
inch internal hydraulic pressure, and the complete 
periscope must not leak when an internal air pressure 
of 40]b. per square inch is applied. Furthermore, 
when the instrument is completed the upper portion 
is subjected to a prolonged external pressure test of 
at least 200 Ib. per square inch. 
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INTERNATIONAL COMBUSTION, LTD. 


‘The ‘“ Hardinge”’ constant-weight feeder, Figs. 71 
and 72, is one of the exhibits of International Com- 
bustion, Ltd., of Aldwych House, Aldwych, W.C.2. 
It regulates both coarse and fine feeds by weight, 
instead of by volume, and automatically maintains 
the weight constant, irrespective of changing con- 
ditions. As the weight varies with the size of feed, 
moisture and specific gravity of the materials used, 
and the variation is sometimes as much as 30 to 40 
per cent., a feeder that regulates by weight rather 
than by volume offers advantages in the way of 
keeping grinding mills at maximum efficiency. As a 
feeder for ball, tube, and rod mills, for dryers’ kilns, 
&c., and as a proportioning device where two or more 
feeders deliver to a common point for mixing ingre- 
dients in uniform amounts by weight, the feeder is 
claimed to show marked advantages over volumetric 
types. When the feeder is calibrated for the particular 
product handled a check on production is obtained 
by the use of a revolution counter. A geared 
motor supplies the power, and it is simply necessary 
to bolt the feeder hopper to the bin bottom 
and connect up the motor, when the feeder is ready 
for use. 

From Fig. 71 the principle of operation will be 


frame carrying the belt begins to tilt. If the material 
increases in weight per cubic foot the belt tilts down- 
wards at the right-hand end. This action raises the 
leverC and partially rotates it above the pivot D,which 
in turn lowers the gate H. Thus the volume drawn 
from the hopper is decreased and the frame is brought 
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FiG. 72—CONSTANT WEIGHT FEEDER—INTERNATIONAL 


back to equilibrium, automatically correcting the 
amount of material discharged from the hopper, sv 
that the same weight of material is discharged as 
in the first instance. To change the amount of 
material discharged from the hopper the weight A is 
moved towards the pivot for less capacity and away 

















FiG. 73—VIBRATING |, SCREEN—INTERNATIONAL,” 


from it for greater capacity. A revolution counter 
may be fitted to serve as an indicator of the weight 
fed for any given setting of the counterweight. 

Among other exhibits on the International Com- 
bustion Company’s stand is the “‘ Ty-Rock”’ mech- 
anically vibrated screen for coarse screening, shown in 
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understood. A short conveyor belt is mounted on a 
movable frame suspended from the pivot F, whilst a 
counterweight A equalises the weight of material 
drawn from the hopper by the belt. When the 
material drawn from the hopper changes in weight 
per cubic foot in consequence of change in size, 





The main tube of the instrument is usually made of 





bulking effect and specific gravity of the material, the 











FiG. 71-ARRANGEMENT OF HARDINGE CONSTANT WEIGHT FEEDER—INTERNATIONAL 


Fig. 73. The driving mechanism consists of an excen- 
tric shaft on which the gyrating body of the machine 
is mounted and the revolution of this shaft positively 
assures a full depth stroke of equal intensity irrespec- 
tive of the load on the screen. It is claimed to be the 


first machine of the kind built with the shaft placed 
The 


at the centre of gravity of the gyrating body. 
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balanced mechanism gives increased screening effi- 
ciency and capacity with exceptionally low power 
and maintenance costs, suitable for handling coarse 
material. The machine has a large capacity and may 
be used for wet or dry screening with uniform action. 
By maintaining the full circle action at all points the 
material does not become wedged in the openings and 
the full capacity of the screen is maintained. 

Despite the fact that the gyratory part of the machine 
often weighs a ton or more and that it gyrates at 
high speeds, with varying loads of material, the 
balance is said to be maintained regardless of the 
angle or pitch at which the screen is installed and no 
destructive vibration is transmitted to the supporting 


members or buildings. Hence the cost of special 
foundations is eliminated. By reason of the special 
screening action the bed of the material is opened up 
and undersize material is delivered to the screen 
openings in the shortest possible time. Usually the 
screen is operated so that the gyratory motion is in a 
counter direction to that of the material. As it 
travels towards the discharge end of the machine the 
action constantly turns the material, giving “ near 
mesh” particles every opportunity to pass through 
the openings and the speed at which the “ oversize ”’ 
is cleared of fines and carried off the screening surface 
permits a rapid rate of feed to the screen. 
(To be continued) 








Coisley Hill Sewage Works, Sheffield. 


MVHE new sewage works of the City of Sheffield at 
Coisley Hill were formally opened on Tuesday, 
June 28th, 1938, by the Minister of Health. 

The works are situated in the Shire Brook Valley, 
and replace the old Coisley. Hill works, Hollinsend 
works, and certain small works in the Chesterfield 
Rural District Council area. They have been designed 
to serve the present population and the housing 
developments in hand and contemplated, which 
includes the Frecheville estate, where 1600 houses 
have recently been erected. It is anticipated that the 
districts will continue to develop, and the lay-out of 
the sewage works site has been so arranged that any 
future extension can be made at the minimum cost. 
The works are illustrated by a number of engravings 
herewith and on the opposite page. 

With the exception of the Handsworth district, 
the whole of the City of Sheffield is situated in the 
Don drainage area, which is served by the main sewage 


for the Don drainage area (Blackburn Meadows 
works) and one for the Rother drainage area (Wood- 
house Mill works). This ideal, however, has been 
found impracticable as mining operations in the 
Rother drainage area have interfered with the stability 
of the ground through which a main connecting sewer, 
to divert the sewage from Hollinsend and Coisley 
Hill, would have to pass. Consequently, in 1934, 
when these two works became inadequate to treat 
the increased flows of sewage, owing to extensive 
housing developments, it was necessary to consider 
their extension or to supersede them by the construc- 
tion of an entirely new works on a new site. Whilst 


the matter was under consideration the City Council 
was approached by the Chesterfield Rural District 
Council, on the recommendation of the Ministry of 
Health, with a view to the Corporation sewage dis- 
posal department treating the sewage from an exten- 
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works at Blackburn Meadows, Wincobank. The 
greater part of the Handsworth district is situated in 
the Rother drainage area, and when incorporated in 
the city under the Sheffield Corporation Act, 1921, 
the district was served by eight small inefficient sewage 
works. The sewage draining to one of these works 
was connected to the main drainage system of the 
city and five others were superseded when the Wood- 
house Mill works were brought into commission in 
1933. The remaining two works were remodelled in 
1929 to meet the then requirements of the particular 
districts they served, with the intention of eventually 
diverting the sewage to the Woodhouse Mill works 
when the necessity arose. 

The policy of the Corporation has for some time been 
directed towards the centralisation of sewage treat- 
ment plants, the object being to provide one works 
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tion of 75,000, which is the estimated population of 


the three drainage areas when fully developed. The 
new works constitute the first unit, and have been 
designed to treat 500,000 gallons of strong sewage 
from a population of 25,000. 

The existing population served by the works is 
estimated at 19,000, and the daily dry-weather flow 
of sewage is approximately 350,000 gallons. It 
anticipated that the plant will be working to full 
capacity when the housing developments in hand and 
contemplated are completed. 

The sewage, which gravitates to the works, is 
entirely domestic in character, and the following 
average analysis shows its high concentration : 


Is 


Parts per 
100,000 
Oxygen absorbed from potassium perman- 


ganate in 4 hours ... ... 16-54 
Ammoniacal Nitrogen 7-01 
Albuminoid Nitrogen - 1-66 
Chlorides (in terms of Cl.) 9-9 
Suspended Solids 53-1 


pH value ... ie ates panel 


The works are capable of giving full treatment to 
three times dry-weather flow and preliminary treat- 
ment to a further three times dry-weather flow or a 
total of 3,000,000 gallons a day. Any flow in excess 
of this quantity passes directly to the river by the 
storm overflows provided on the combined sewerage 
system. 

Provision has been made to pump the sewage from 
Hackenthorpe, a parish in the Chesterfield rural 
district, and a low-level pumping station has been 
constructed for the purpose. The same pumping 
installation will also return surplus activated sludge 
and all drainage from the works to the detritus tanks 
for full treatment. 

TREATMENT WorKsS. 

The sewage, which enters the works through a 

3ft. 6in. diameter sewer, passes through a “‘ standing 


wave” flume, which in conjunction with a float and 
transmitter, records the total flow on an electrical 





recording apparatus situated in the office block. 
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PLAN OF COISLEY HILL SEWAGE WORKS 


of the rural district known as the Frecheville estate, 
which adjoins the city boundary. 

The City Council were pleased to agree with such 
an arrangement, as it was in keeping with its policy 
to reduce to a minimum the number of small sewage 
works in the district, and decided to construct an 
entirely new works on a site suitable for the drainage 
of the three districts, viz., Coisley Hill, Hollinsend, 
and certain parishes within the Chesterfield rural 
district, and abandon the existing two works. 

The site chosen is approximately 22 acres in extent. 
The lay-out of the site, as shown on the accompanying 
plan, has been so arranged that it will accommodate 
three complete units of plant. each unit capable of 
treating the sewage from a population of 25,000. 
Thus the works can be extended as required so as to 
deal eventually with the sewage from a total popula- 
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After leaving the flume the sewage passes in sequence 
through a number of stage processes. 

Detritus Tanks.—The detritus tanks are of the 
ordinary horizontal flow type, of 14,500 gallons capa- 
city. Each is 15ft. long by 9ft. wide at the top and 
6ft. square at the bottom by 12ft. deep. The detritus 
is removed by an electric jib crane and grab which 
loads it into a hopper, from which it falls into jubilee 
wagons for transport to the drying beds. Decanting 
penstocks are provided for removing the greater part 
of the water before cleaning out, which gravitates to 
the low-level sewage suction chamber. 

Screening Chambers.—A fixed inclined screen is 
fitted in each screening chamber, constructed of 
taper bars, jin. apart, and provides a total area of 
10 square feet. The garbage is removed from the 
screens by means of mechanical rakes worked from 
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electric motors through worm reducing gears. 

Combined Primary and Storm Water Settling Tanks. 
—These four tanks are of the upward flow type, the 
shidge being drawn off by hydrostatic head into 
chambers adjoining the tanks. Each tank is 26ft. 
square by 25ft. deep. The sides are vertical for the 
first 2ft. Gin. of depth and then slope at 60 deg. to 
the horizontal. The capacity of the tanks is equal to 
eight hours’ dry-weather flow, and when treating 
maximum flows the detention period is 14 hours, and 
the minimum upward velocity is 7-5ft. per hour. The 
effluent from the tanks is collected in a separating 
chamber in which the two feed pipes to the bio- 
aeration units are placed along with an overflow weir 
for diverting all flows between three and six times 
dry-weather flow directly to the stream. The inlet 
end of each feed pipe is reduced to form a definite 
sized orifice, so that the bio-aeration units are treat- 
ing the full quantity of sewage and storm water before 
the three to six times storm water overflow comes 
into operation. The combination of primary and 
storm settling tanks has been adopted at other sewage 
works in the department and is giving excellent 
results. 

Bio-aeration Units.—Two units have been provided 
similar in construction to those installed at the main 
works at Blackburn Meadows. Each unit consists 
of an aeration tank, two upward flow settling tanks, 
a gauging chamber, and a gear house containing two 
reduction gear units. 

The aeration tanks are 200ft. long by 69ft. wide by 
3ft. bin. water depth by 4ft. 9in. deep from top of 
They have a combined capacity of 500,000 
gallons. Each unit is divided into twelve longitudinal 
channels, 5ft. 6$in. wide, by reinforced concrete 
division walls, having an average thickness of 3}in. 


coping. 


helical double reduction spur gear, giving a speed 
reduction of 48 to 1. Each reduction gear is directly 
coupled to one of the line shafts carrying the paddles. 
Watt-hour meters are installed in each house for the 
purpose of recording the power consumed when carry- 
ing out experimental work. 


the Dortmund or upward flow type. The tanks are 
each 24ft. square by 23ft. 9in. deep. The sides are 
vertical to a depth of 2ft. 3in., and then slope at 
60 deg. to the horizontal to a central sump, 2ft. 9in. 
square. The inlet boxes and feed pipes are secured 
by simple trusses. The total capacity of the tanks is 
125,000 gallons, or six hours’ dry-weather flow, and 
when treating maximum flows they provide two hours’ 
detention and a minimum upward velocity of 4}ft. 
per hour. The effluent overflows into collecting 
channels, and after passing through the gauging 
chambers is discharged directly to the Shire Brook. 

The settled activated sludge is discharged into 
chambers, adjoining the tanks, by hydrostatic head, 
whence it gravitates to the return sludge suction 
chamber and is returned to the aeration tanks. The 
surplus sludge is by-passed to the adjoining low-level 
sewage suction chamber, and is pumped to the detritus 
tanks to mix with the crude sewage and allowed to 
settle out in the primary settling tanks. 


Low-LevEL Pump Houser. 


This pump house provides accommodation for the 
return activated sludge pumps and the low-level 
sewage pumps. 

Two 4in. horizontal centrifugal pumps, directly 
coupled to 10 H.P. squirrel-cage electrical motors, are 
provided for returning activated sludge to the aera- 
tion tanks. They are automatically controlled and 























GEAR HOUSE FOR 


The channels of each unit are rectangular in section, 
rounded and connected at the ends to form one con- 
tinuous channel almost half a mile in length. The 
paddle wheels are carried on two mild steel shafts, 
which revolve in opposite directions, and work through 
bearings placed on the platform constructed trans- 
versely across the middle of each tank. The wheels 
are 9ft. in diameter and 2ft. 6in. wide, constructed 
of mild steel bars connected to cast iron split bosses 
bolted to the shafts. Each wheel has sixteen arms 
fitted with wooden blades, and is enclosed in a semi- 
circular cover constructed of angle iron and fibro- 
cement sheeting. The wheels, which rotate at 15 
revolutions per minute, promote a velocity of 1- 5ft. 
per second, which is necessary to maintain the active 
-ludge in suspension. They also provide aeration, 
which is supplemented by the extended and con- 
stantly changing surface of the liquid coming into 
contact with the atmosphere. 

These two units will work under exactly similar 
conditions, and consequently lend themselves admir- 
ably for experimental purposes. The results and data 
obtained from the operation of the large installation 
of units at Blackburn Meadows have shown that the 
length of the circulating channels has an important 
bearing upon the efficiency of such plants. The most 
efficient units are those with the least length of 
channel, viz., 215ft., and this important feature was 
incorporated in the design of the two new units, which 
have, as already stated, channels only 200ft. long. 
These are the shortest channels on any unit con- 
structed by the department, and the results will 
be closely watched with a view to determine the 
optimum length for future designs. One of the units 
has heen equipped with roller bearings, whilst the 
other has grease-lubricated gunmetal bearings, the 
latter being the standard practice in the past. It is 
intended to make a comparison of the power consumed 
hy each type of bearing. 

Each gear house contains two 10 H.P. slip-ring 
electrical motors, each directly coupled to a double 


BIO-AERATION UNIT 

deliver 250-300 gallons per minute against an average 
static head of 20ft. The pumps are designed so that 
by an interchange of impellers they will be of sufti- 
cient capacity to serve future extensions. 

Two 4in. vertical-spindle centrifugal pumps, directly 
coupled to 14 H.P. vertical-spindle squirrel-cage 
electrical motors, are provided to return all drainage 
and decanted waters, surplus activated sludge, and 
the sewage from the Hackenthorpe district (Chester- 
field Rural District Council) to the detritus tanks for 
full treatment. These pumps are automatically con- 
‘trolled and deliver 325 gallons per minute against 
an average static head of 39ft. They are of sufficient 
capacity to meet all requirements when the works 
have been fully developed. 


SLUDGE DISPOSAL. 


By the return of surplus activated sludge to the 
detritus tanks, the whole of the sludge produced on 
the works is deposited in the primary settling tanks. 
After discharge from these tanks the sludge flows by 
gravitation to the sludge suction chamber. This 
chamber has been designed for the additional purpose 
of sludge thickening and mixing. It is of sufficient 
vapacity to retain a complete discharge of sludge for 
twelve hours, and the excess water which separates 
out is taken off by means of a decanting penstock and 
discharged into the low-level sewage suction chamber. 
The thickened sludge can then be seeded with digested 
sludge, thoroughly mixed by circulation, and finally 
pumped into the digestion tank. 

This tank, which is unheated, is 136ft. long by 
34ft. wide by 32ft. deep, and is divided into four 
square compartments by suspended walls. The 
bottom of the tank is divided into seven hoppers 
with a discharge pipe to each, Four inlet pipes are 
provided, one for each compartment, and they are 
fixed in a longitudinal wall of the tank at an angle of 
45 deg. This allows the incoming sludge to impinge 
on the curtain walls, thus promoting a circular flow 





which assists in mixing the added sludge with the 


Kach unit is provided with two settling tanks of 


contents of the tank. ‘The digested sludge is drawn 
off from the bottom of each hopper and flows by 
gravitation to the drying beds. Provision is made for 
pumping out the entire contents of the tank if neces- 
sary, and the same arrangement can also be utilised 
for mixing purposes. ‘Two decanting chambers are 
provided with cast iron draw-off pipes, placed at 
I8in. centres and extended to the middle third of the 
total contents of each compartment. The decanted 
water is discharged to the low-level sewage suction 
chamber. The capacity of the tank is 80,000 cubic 
feet, which provides 3-2 cubic feet per person. 

The tank has been designed so that it can be con- 
verted into a heated tank with very little alteration, 
and this is the proposal when the next extension is 
required. It would then be worked as a first-stagy 
digestion tank, followed by simply constructed 
second-stage unheated tanks. 

The sludge pump house adjoins the digestion tank 
and-houses two 4in. vertical-spindle centrifugal pumps 
directly coupled to 11 H.P. squirrel-cage electrical 
motors. 

Drying Beds.—Sixteen drying beds have been con 
structed, providing a total area of 5000 square yards, 
which allows | square yard for five persons. The 
contour of the site necessitated the beds being lai 
out in terraces which has added considerably to the 
cost. The beds are filled to a depth of 18in. with 
graded media, including a 6in. surface dressing of 
fine ash. They have concrete floors, 2}in. thick, falling 
to a central channel with drainage tiles placed at 8ft. 
centres. Each bed has one sludge inlet and two top 
water decanting chambers, to which the main drain- 
age channels are connected. ‘Two beds have been set 
aside for the reception of detritus and screenings, and 
provision is made to flood the garbage and débris with 
digested sludge to prevent aerial nuisance. The 
drainage water gravitates to the low-level sewage 
suction chamber and is returned to the detritus tanks. 

CONSTRUCTION, 

The sub-soil of the site is stiff clay overlying 
hardened laminated clay and fissured rock, the latter 
overlying blue bind. The rock dips approximately) 
from east to west, and was encountered at various 
depths in most of the deep excavations. In the case 
of the sludge digestion tank the excavation extended 
through the layer of rock, about 1L0ft. thick, to the 
blue bind. It was possible to remove the rock in 
all excavations with wedges and pneumatic drills, 
and blasting was not found necessary. 

The greater part of the construction was carried 
out in mass and ferro-concrete. The vertical sides of 
the settling and aeration tanks are lined with engi- 
neering bricks and cored with concrete, and the low- 
level pump well was treated similarly. The whole of 
the concrete used for the construction was 4:2: 1 
mix, with the exception of the thin division walls in 
the aeration tanks and other isolated items, which 
were constructed from 3:14: 1 mix. Washed pit 
gravel was used as the aggregate in all cases, apart 
from that used for the canopy covering the screens, 
which was crushed granite. 

The whole of the constructional work, including the 
erection of the greater part of the mechanical plant, 
was carried out departmentally by direct labour. 
Mr. D. H. Yarnold, A.M. Inst. C.E., acted as resident 
engineer during the first portion of the work, and was 
succeeded by Mr. J. T. Stevens, who acted in a similar 
capacity to the completion. 








BRITISH STANDARDS INSTITUTION. 


All British Standard Specifications can be obtained from the 
Publications Department of the Institution at 28, Victoria Street, 
London, S.W.1. The price of each specification is 2s. 2d. post 
free, unless otherwise stated. 


TRANSFORMERS FOR LOW-VOLTAGE LIGHTING. 


No. 794—1938. This Specification covers transformers 
intended for use under conditions where low voltages 
are necessary. For instance: (i) Where there is special 
risk of mechanical damage or deterioration due to heat 
or corrosion; (ii) for lighting machines where a special 
small bulb and reflector is advisable, or where, as a result 
of vibration, a specially strong filament is required ; 
(iii) where it is desired to minimise danger from electric 
shock. These low voltages are usually between 12 and 
50 volts, and the correct design of the small transformers, 
generally connected to the 430 or 400-volt mains, used to 
obtain them, raises a number of special points which govern 
the safety of the machine operator and the efficiency of 
the lighting. The new Specification covers such features 
of these transformers as standard sizes, voltages, 
regulation, &c. 








Worwp’s Coat Reserves.—A report on ‘ The World 
Coal Industry,” prepared by the International Labour 
Office for submission to the World Coal Conference, held 
at Geneva recently, estimates that if the future rate of 
coal extraction does not excged the 1925-35 average the 
world’s reserves of bituminous and anthracite coal are 
sufficient to last at least thirty-seven centuries. Should 
the extraction rate increase, however, by 0-5 per cent. 
annually, then, according to the report, the world supply 
would last only about six centuries, or, with an increase 
of 2-0 per cent. annually, it would last only about 200 





ears. The probable world reserves are estimated at 
4,600,000 million metric tons. 
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Rail and Road. 


LOETSCHBERG MOUNTAIN Ratbway.—On the twenty 
fifth anniversary of the opening of the Loetschberg 
Mountain Railway, more than one hundred engineers 
from various countries took part at Kandersteg and 
Goppenstein in ceremonies in memory of thirty-eight work 
men killed during the construction of the line. 


GREAT NorrH Roap Diversion ScHEmME.—-A scheme 
for diverting the Great North Road, in order to relieve 
congestion in the town of Doncaster, has been put forward 
by the Ministry of Transport. The proposed new road 
would start near Bawtry and emerge at the northern end 
of Doncaster, a distance of about 10} miles. The scheme 
also includes the building of a viaduct over the River Don 
at Warmsworth and new bridges over the L.M.S. and 
L.N.E. railways. The estimated cost is approximately 
£1,000,000. 


AMALGAMATION OF CANADIAN Rattways.—At the 
conclusion of the Canadian parliamentary session, the 
Special Railway Committee which has been inquiring 
into the question of amalgamating the two railway 
systems, adopted a brief report. This report stated that 
the Committee had been unable in the time at its disposal 
to analyse the mass of material submitted in such a way 
as would enable it to present a final report. It recom- 
mended that it be reconstructed next session to continue 
the investigation, and urged the two railways to increase 
their efforts to effect joint economies. 


New UNDERGROUND Tratns.—On Thursday of last 
week, the Minister of Transport inspected one of the new 
trains which the London Passenger Transport Board has 
put into service on the Underground in connection with 
its extension programme. The coaches of the new trains 
each seat forty-four persons and are fitted with a press- 
button arrangement for opening the doors. It is stated 
that one thousand of these coaches are now under con- 
struction and when completed it will be possible to run 
forty-eight trains an hour, an increase of eight on the 
present schedule. 


TROLLEYBUSES FoR SoutH Arrica.—The City of 
Durban’s five-year transport plan for the conversion from 
tramcars to trolleybuses is now in operation, and an 
order has recently been placed with British manufacturers 
for seventeen trolleybuses for the route between the 
City and Umbilo. This order has been divided between 
two British firms, Associated Equipment Company, | 
and Sunbeam Commercial Vehicles, Ltd. The new | 
Sunbeam-B.T.H. vehicles will be of the six-wheel, double 
deck type, with 70-seater bodies of Metropolitan-Camme'l- 
Weymann all-metal construction. 


L.N.E.R. Locomotive’s MittionrH Miie.-When the 
L.N.E.R. ‘* Pacific’ locomotive No. 4476, “ Royal 
Lancer,’ passed the twenty-sixth mile-post near Kneb- 
worth on its journey north on the 4.15 p.m. express from 


Miscellanea. 


Metcuerr Mepat Awarp.—The Melchett Medal of the 
Institute of Fuel has been awarded to Professor R. V. 
Wheeler, Professor of Fuel Technology at Sheffield Univer- 
sity and Director of the Safety in Mines Research Board’s 
Experimental Stations at Sheffield and Buxton. 

AMERICAN SocreTy or MECHANICAL ENGINEERS.—At 
a recent meeting of the American Society of Mechanical 
Engineers nominations for officers for 1939 were announced. 
Alexander G. Christie, Professor of Mechanical Engineer- 
ing, Johns Hopkins University, Baltimore, was nominated 
as President of the Society. = 

Wortp Coal AND Licnirg OurreutT.—During 1937 the 
world output of coal and lignite totalled 1500 million tons, 
or 91 million tons more than in 1936, according to the 
Reich Coal Council. The record production figure of 
1929 was still 15 million tons above that of last year. 
Europe’s share in the output amounted to 50-9 per cent., 
as against 49-7 per cent. in 1936, being 1-3 per cent. more 
than in pre-war years. America’s share dropped from 
37-1 per cent. in 1936 to 35-7 per‘eent., or 8-1 per cent. 
below the pre-war figures. The world’s coal output was 
about 1250 million tons, and the lignite output 253,700,000 
tons. 


MECHANISATION OF Brirish Coat Mryes.—An inquiry 
made by a committee appointed by the Midland Institute 
of Mining Engineers, the South Yorkshire Coalowners’ 
Association, and the West Yorkshire Coalowners’ Associa- 
tion shows that the number of mechanical conveyors in 
use in Great Britain in 1936 was 4966, compared with 
2200 in 1928. During that period the portion of coal 
conveyed increased from 11-8 per cent. of the total output 
to 48 per cent. The committee also investigated the 
number and nature of accidents at various collieries. It 
was found that the introduction of machine mining had 
resulted in a marked reduction in the severity of accidents, 
with a resulting decrease in time lost by reason of 
accidents. 

EXAMINING THIN SrcTIONS OF CoaL.—In connection 
with its studies relating to the origin, classification, and 
properties of coals mined in the various States, the 
United States Bureau of Mines, Department of the 
Interior, has devised a microscopic method for facilitating 
the examination of thin sections of coal. A report has 
been published regarding the methods used by the Bureau 
in preparing thin sections for microscopic examination. 
It describes a method of collecting column samples in the 
mine to represent the coal from top to bottom of the coal 
bed; and information is given concerning preparation 
of polished blocks to permit macroscopic examination of 
the coal and the making of thin sections for microscopic 
examination. 


THe CoLouR OF THE THAMES.—At a meeting of the 
Thames Conservancy Board on July 11th, reference was 





King’s Cross on July 6th, it completed its millionth mile 
of running since it emerged from the L.N.E.R. works at 
Doncaster in May, 1923. ‘* Royal Lancer ’’ was one of the | 
first batch of ‘* Pacific’? locomotives to be built in this 
country and paved the way for the streamlined high-speed 
locomotives which now haul the Coronation, Silver 
Jubilee, and West Riding streamlined trains. It is the first 
‘ Pacific * locomotive to complete 1,000,000 miles. 


RoapsipE REFLECTORS IN AMERICA.—In a recent note 
in the Engineering News-Record it is stated that the 
Highways Department of Michigan has installed roadside 
reflectors on 70 miles of a heavily trafficked road between 
Michigan and Lansing. The reflectors are not in general 
provided in built-up areas. Elsewhere they are mounted 
on both sides of the carriageway on posts spaced 100ft. 
apart, and normally set 8ft. from the margin. The posts 
project 3ft. above ground level and are provided with three 
circular reflectors. The reflector units are moulded from 
a white transparent synthetic resin. It is proposed to 
provide reflectors of this type on 400 miles of rural roads 
in Michigan in the near future. 


NEw G.W.R. Goops WaGons.—Two new types of goods 
wagons have just been introduced on the Great Western 
Railway. The first is a ventilated covered wagon with 
slotted gauze-covered ends and sides, which ensure a free 
circulation of air reaching even the bottom layers of the 
load, but protecting it from dirt and dust. These wagons, 
of which 200 have been built, are designed for the transit 
of tomatoes and other vegetables and fruit. The second 
type is a shock-absorbing wagon of which the first six 
has recently been brought into service. The body: is 
entirely self-contained, and moves independently on the 
underframe, which is fitted with special springs and buffers 
to absorb shocks. Under test the wagon was shunted ten 
times into other wagons at varying speeds up to 14 m.p.h. 

4 m.p.h. in excess of “ collisiop ” speed, and its load of 
toys, glassware, and other light goods suffered only minor 
damage. 


Conversion oF L.N.E.R. EnGrne.—Engine No. 3279 
was originally built as a two-cylinder Ivatt “‘ Atlantic ” 
in 1904, and numbered 279, subsequently being converted 
into a four-cylinder simple engine in 1915. The cylinders 
were L5in. diameter by 26in. stroke, and the outside valves 
which were placed above the cylinders were operated by 
Walschaerts gear. The inside valves were placed beneath 
the cylinders, and were actuated through rockers from 
extensions to the valve spindle of the outside cylinders. 
In order to accommodate these cylinders a new swing 
link bogie was fitted, having wheels 3ft. 2in. diameter 
instead of 3ft. 8in., as on the standard bogie. A 24-element 
superheater was also fitted. In this form the engine ran, 
from 1915 to 1937, a mileage of 629,300 between London 
and the North, and in the later years frequently worked 
the “‘ Queen of Scots ” Pullman express. During its latest 
overhaul the locomotive has been reconverted to a two- 
cylinder engine. The cylinders are the same pattern 
as on the K.2 type engine. They are 20in. diameter by 
26in. stroke, and are fitted with 10in. diameter piston 
valves operated by Walschaerts gear. In its new form 
the engine weighs 70 tons 14 ewt., of which 40 tons is 
carried on the coupled wheels. The tractive power at 
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85 per cent. of the boiler pressure is 18,785 lb., and the 
factor of adhesion is 4-77. 








covered that the colour was caused by an algal growth, 


meeting, it was reported that the average daily flow of 
the river during June, measured at Teddington, was 
420 million gallons daily, compared with the standard 
average of 819 million gallons. 


rendered to the Electricity Commissioners show that 1612 
million units of electricity were generated by authorised 
undertakers in Great Britain during the month of June, 


units in the corresponding month of 1937, representing an 
increase of 38 million units, or 2-4 per cent. The number 
of working days in the month (i.¢., exeluding Sundays and 
Bank Holidays) was 25 as against 26 last year. 
the six months of 1938 up to the end of June, the total 
amount of electricity generated by authorised under- 
takers was 11,953 million units as compared with the 
revised figure of 11,222 million units for the corresponding 
period of 1937, representing an increase of 731 million 
units, or 6-5 per cent. 


worth Society held its Summer Meeting this year on 
July 5th and 6th at Bath and Bristol. The members were 
received on the first evening by the President, Mr. A. 
Havelock Case, Wh.Sc., M. Inst. C.E. The second day 
was spent in visiting the works of Messrs. Stothert and 
Pitt, Bath, and certain installations of the Bristol water- 
works, including the Cheddar pumping station, the new 
reservoir, and the Blagdon pumping station and reservoir. 


suction, double-delivery pumps. At the end of the day’s 
visits the new President, Mr. W. Price-Abell, Wh.Sc., 
M. Inst. C.E., was inducted into office for the coming year. 


Stonebridge Park, Middlesex, has begun the manufacture 
of “‘ Flexcell ” cane fibre expansion joints on a large scale 


waterproofing compound which is said to ensure long life 
and durability. B: Y 
resilient cushion capable of returning to its original thick- 


of tiny air cells in the product act like bellows and absorb 
compression constantly without extrusion of the material. 
The substance provides a permanent joint filler because 
of its resistance to extrusion, a property of some import- 
ance in the construction of concrete roads, where bumps 
frequently occur owing to the extrusion of joint material 


applied to the construction of highways, pavements, 


floors, petrol service stations, Xe, 


made by Captain Jocelyn Bray, the Chairman, to the 
deep brown colour of the Thames which had been noticed 
during a recent inspection trip. Inquiries had been made 
regarding the possibility of pollution, but it had been dis- 


which was a living organism and was, in fact, favourable 


from the bacteriological point of view. There was no 
reason to fear the brownish appearance. At the same 


“GENERATION OF ELectrRicrry.—The official returns 


1938, as compared with the revised figure of 1574 million 


During 


WuirwortH Soctery SUMMER Mggstine.—The Whit- 


Typical of the pumping stations erected towards the end 
of the last century, the Blagdon station has installed 
herein reciprocating beam steam engines and single- 


Cane Frere Expansion Jornts.—Celotex, Ltd., of 


n its new factory. ‘‘ Flexcell” expansion joints are 
nanufactured from the spring-like fibres of cane felted 
nto strong resilient board, and saturated with a special 
The material provides a permanent 


1ess after many repeated compressions, whilst the myriads 


etween sections. The material, it is said, is being widely 


vurbs, gutters, bridges, airport runways, hangar floors, 
viaducts, retaining walls, sea walls, tunnels, buildings, 


Air and Water. 


THe “ Lurine’s” Gorip.—The search for the 
“ Lutine’s ’ gold, being conducted by the dredger 
‘** Karimata,” will be resumed as soon as the weather 
permits. The dredger has been overhauled, her anchor 


system strengthened, and new devices installed on board. 


Busx SrupEentsuir iy AERonaAvUTICS.—The Trustees of 
the Busk Studentship, founded in memory of Edward 
Teshmaker Busk, who lost his life in 1914 while flying an 
experimental aeroplane, have awarded the Studentship 
for the year 1938-9 to G. O. Jones, Emmanuel! College, 
Cambridge. 

AMERICAN AIRCRAFT FOR THE R.A.F.-The Lockheed 
Company has announced that production of the 200 
aircraft, ordered by the British Government and valued 
at about £3,400,000, will be started at once. It is expected 
that the first batch of aeroplanes will be ready for delivery 
in three months, and that the entire order will be com- 
pleted before the end of 1939. 


Scortisn Sxipsuripine.—In the month of June the 
Scottish shipyards launched seventeen vessels, aggregating 
56,582 tons, made up of twelve vessels, amounting tu 
40,004 tons, from the Clyde; four, totalling 7578 tons, 
from the Forth ; and one of 9000 tons gross, from Dundee. 
The output during the first six months of the year exceeded 
200,000 tons gross, the Clyde’s output being 174,000 tons. 


New Dry Dock ror WHALING Facrory Suips.— The 
Langesund shipyard has decided to build a dry dock 
capable of accommodating vessels up to 25,000 tons. 
By this means it will be possible to overhaul whaling 
factory ships and a number of large Norwegian cargo 
vessels which are at present docked and repaired abroad. 
The new dock is expected to be ready in about two years’ 
time. 

Britisu Fiyine-Boat DELAYED.—Due at Singapore on 
July 6th, the Imperial Airways flying-boat “ Cassiopeia,” 
has been held up at Koh Samui Island, off the coast of 
Siam. ‘“ Cordelia,’’ which began the first London—Sydne) 
flight on June 26th, and handed over to “ Challenger ” 
at Singapore, has taken off with a spare engine for 
** Cassiopeia,” three Imperial Airways engineers, and food 
supplies. 

ArriaL Sicnpost.—An aerial signpost has been pro- 
vided by Imperial Airways at Karachi, the arms of which 
indicate the direction, and distance in miles, of the various 
long-distance air routes operating from the airport. 
One arm, for example, shows that it is 4915 miles to 
London. Another indicates that it is 3386 miles to 
Singapore, and 7747 miles to Australia, while yet another 
shows that it is 2076 miles to Alexandria, and 6970 miles to 
Durban. 


HunpREpDTH ATLANTIC CrossinG.—On July sth, the 
liner “‘ Normandie ”’ is due at Southampton from New 
York after her hundredth crossing of the Atlantic. The 
** Normandie ” began her maiden voyage on May 20th, 
1935, and to make 100 crossings in little more than three 
years will constitute a record. During this period of 
service, the ‘‘ Normandie ”’ will have been at sea 544 days, 
will have steamed 330,000 miles, and will have carried 
230,000 passengers. 

Wortp Guminc Recorp.—A world gliding 
was secured for Great Britain when a two-seater glider 
was flown for more than twenty-two hours on Saturday 
last, July 9th. The flight, which was officially recorded 
as of 22 h. 13 min. 35 sec. duration, was made at Dunstable 
Downs, Beds, in a ‘“‘ Falcon III” two-seater sailplane 
by Flight-Lieut. W. B. Murray and Mr. J. 8. Sproule. 
This flight surpassed by the officially stipulated margin 
of 5 per cent. the German two-seater world record of 
21h. 2min. It also beat the British two-seater record of 
9h. 48 min. 

New German Arr LineER.—One of the new Focke 
“Wulf 200 Condor” air liners, which the Deutsche 
Lufthansa is to put into service on the London-Berlin air 
route, recently made a demonstration flight to Croydon. 
The machines are four-engined, low wing, all-metal mono- 
planes, capable of accommodating twenty-six passengers 
and a crew of four. With a maximum speed of 240 miles 
an hour the machines have a cruising speed of about 
200 miles an hour. The four engines develop a total of 
2880 H.P., but later models of the machines will have 
engines developing 150 more H.P. 


Frencn Arr Force Disptay.—President Lebrun was 
amongst a large crowd which attended the flying display 
given by the French Air Force at Villacoublay, on Sunday 
last, July 10th. The Royal Air Force was represented 
at the display by eighteen R.A.F. machines, including 
Hawker “Hurricane” fighters, Gloster “* Gladiator ~ 
fighters, Avro ‘“‘ Anson” reconnaissance machines, and 
a Vickers ‘‘ Valencia” troop carrier. New products ot 
the French aircraft industry to be seen included the 
“ Potez 63,”°a twin-engined low-wing monoplane, capable 
of being used as a fighter, light bomber, or reconnaissance 
machine. 

Recorp New York-Paris Fuiicut.—On Monday 
last, July llth, Mr. Howard Hughes, American airman 
and film producer, together with a crew of four, completed 
a record Atlantic flight from New York to Paris—a 
distance of 3641 miles—in 16h. 31 min. ‘The flight was 
undertaken in one of the new “ Lockheed 14” air liners, 
with accommodation for fourteen passengers. This type 
of machine is fitted with two Pratt and Whitney * Hornet” 
800 H.P. engines, which give a maximum speed of 255 
m.p.h. and a cruising speed at 13,500ft. of 240 m.p-h. 
Mr. Hughes’ four companions on the flight were Lieut. 
Harry Connor and Lieut. Thomas Thurlow, navigators : 
Mr. Richard Stoddart, radio operator; and Mr. Edward 
Lund, engineer. The only previous direct Atlantic flight 
from New York to Paris was accomplished in 1927 by 
Colonel Lindbergh in the time of 33 h. 30 min. We under- 
stand that Mr. Hughes intends this flight to be part of a 
record bid for a round-the-world flight in under four days, 
vid Siberia, Alaska and Canada. At the time of going 
to press he was well on his way across Siberia. The record 
for such a flight is held by the late Wiley Post, who flew 
solo in 1933, his time being 7 days, 18 h. 50 min, 


record 
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INCENTIVES. 


Muc# is written and talked these days about 
incentives. One cannot pick up a book on works 
organisation without finding one or more chapters 
on the subject, and every periodical that handles 
economic subjects either sporadically or chronically 
has much to say about it. Nearly always it is a 
wage incentive that is meant. The popularity of 
piecework and bonus schemes is due to the fact 
that they are automatic spurs. They encourage 
workmen to maintain a certain level of output 
without the eye of the foreman constantly upon 
them. There are other kinds of incentives, like 
those which rely upon mankind’s inborn love of 
rivalry. Sometimes shop is set against shop— 
with the same friendliness as house matches in 
public schools—and the records of output are 
posted up week by week ; sometimes, as in power 
stations, the incentive is to beat someone else in 
economy of power production. But in general 
such psychological incentives as these weigh little 
by comparison with increased pay for increased 
effort. Our observations would lead us to believe 
that that kind of incentive is becoming much more 
general than it used to be. The feeling that 
achievement is its own reward is, we fear, a dwind- 
ling sentiment. Thank Heaven, it still obtains in 
certain classes of engineering work, but instead of 
being common, as it was thirty to fifty years ago, it is 
now rather exceptional. That is very largely the 
outcome of new methods of production; one 
cannot expect men to get excited over the pro- 
duction of machines composed of assembled parts. 


_ Older engineers will recall the interest that a whole 


shop, even a whole works, would take in an engine 
entered for competition or of a size which set up 
a new record. Likely enough, every one of the 
workmen had had something to do, directly or 
indirectly, with the production, and every one of 
them was fired with a wish to make it a credit to 
the firm. As an incentive that was a very valuable 





spirit—more effective in certain respects than an 
extra shilling or two in the pay envelope. 

It is to be feared that the tendency of the age is 
leading towards the extinction of this human feeling 
in the factory. Detail planning and organisation, 
the assembly belt, time-setting and standardised 
items are making works more like machines than 
they ever were. This inevitable effect is being 
countered by all sorts of efforts for the improve- 
ment of working conditions and the increase of the 
happiness and contentment of the workers. But 
whilst psychologists are devising means of making 
factory life more endurable, they are doing little, 
as far as we have yet seen, to encourage what we 
must call for lack of another word the spiritual 
incentive to labour. We know that it existed in 
this kingdom during the war, and as far as it is 
possible for Englishmen to understand it, we 
believe that a spirit of the kind moves in Germany 
and Japan to-day. The incentive is not money 
alone. Possibly money is the lesser part. There is 
aspiration after an ideal that leads men to make 
effort without apparent commensurate reward. 
That is a power that has got to be reckoned with. 
It may not be an enduring power. It may break 
down under stress or reverse. In the long run the 
absolute mechanisation of mankind may triumph. 
Sentiment may have to go. The sole incentive 
may be a financial reward exactly proportioned to 
the effort expended, and the only emotion that will 
stir men will be the fatness of their pay envelopes. 
Men will have lost all ideals associated with work ; 
they will labour for their pay and their pay alone. 
Work is already ceasing to be a pleasant part of 
men’s lives; it is ceasing to be their principal 
occupation, something that makes life worth 
living, and is becoming just something that inter- 
feres with leisure. That is not at all surprising ; 
no one is to blame for it. Work is only a joy as 
long as it is interesting, and it must be frankly 
admitted that repetition work, which is the lot of 
the majority of artizans, male and female, is not 
interesting. It may become so automatic that it 
ceases to be boring, but it can never be something 
that one longs to get back to day after day. It is 
the kind of work for which the only incentive is 
higher pay. 

We have considered principally, in what has 
preceded, the actual producer—the man in the 
shops. What of the others? The clerks, the 
draughtsmen, the foremen, and managers? Most 
of them are probably salarians. Are they inspired 
by a zeal for the prestige and prosperity of their 
firms, or do they only work for the sake of their 
salaries ? Is the incentive no more than a negative 
one—the fear of losing their jobs or at least getting 
into trouble ? We should be sorry to attempt an 
answer to those questions. Experience would 
certainly lead to the conclusion that, at the least, 
a very appreciable proportion of the black-coated 
staff feels itself part of the firm to which it belongs, 
takes personal pride in its successes, and is ashamed 
of its failures. There is something more than the 
money incentive ; something more than the keep- 
the-job incentive. It may be said without hesita- 
tion that the prevalence or otherwise of that spirit 
depends to an incalculable extent upon the 
personality of the leaders. In some quite intan- 
gible way managers and directors can inspire it. 
Owing to its nature it is more readily found in the 
small firm than the great; it is at its weakest 
usually in the very large concerns. In them, even 
the managers are little more than cogs in a great 
machine ; they do the duties they are paid for 
only for the sake of the money they earn thereby. 
No zeal for the progress of the firm stirs them. 
The only incentive they know is promotion in an 
organisation which never touches their human 
sympathies. It is difficult to believe that so poor 
a spirit works best for a country’s welfare. The 
card-index mind may be very convenient ; and an 
excess of zeal may be very embarrassing. But if 
there is not some touch of something higher than 
the precise execution of allotted work for specified 
pay, it is to be doubted if any country can attain 
the stars. Man needs an ideal to draw the best 
out of him; an incentive on a higher plane than 
monetary reward. 


Lessons of the French Industrial Revolution. 


THE conditions under which labour and social 
reforms have developed in France during the past 
two years do not find an exact counterpart in the 
pages of industrial history. They were forced 
upon the country in special circumstances and pro- 
duced a dangerous class warfare, followed by a 
period of reaction and a situation of stalemate, 
and, finally, by an attempt to adjust social and 
industrial values in a@ manner to appease the 





conflict between capital and labour. The special 
circumstances are explained by the existence of 
conflicting interests between agriculture and the 
manufacturing industries, each of which employs 
about one half of the working population, though 
the former is diminishing steadily through 
an accelerated migration of rural workers to indus- 
trial centres in consequence of the social reforms. 
There is a further clash of interests amongst indus- 
tries themselves, some of which depend on foreign 
trade and others can only exist with a monopoly 
of the home market. For these reasons attempts 
to revive the country’s economic system by a 
development of foreign reciprocal exchanges did 
not meet with success. Failures to stem the 
economic slump produced a general feeling of dis- 
content that led to the Popular Front Government 
coming into power with the programme of the 
Second International socialist workers, backed by 
the driving force of Moscow. The country was dis- 
turbed by the violence of a class warfare, which 
was only prevented from degenerating into a 
dangerous conflict by the refusal of the Socialist 
Parliament to permit of any act of repression 
against extremist unions. The labour attack was 
met by the passive resistance of employers, who con- 
stituted themselves into an organisation as power- 
ful as that of the General Confederation of Labour. 
This move terminated the first phase of the con- 
flict, when the unions believed that they had 
obtained all the advantages they wanted. Then 
began the second phase, when the new labour laws 
were interpreted according to the fundamental 
principles of French law, which gives to every man 
the right to work, whether he belongs to a union or 
not, and the general application of individual 
judgments provided a mass of legal precedents 
that brought the unions within the bounds of the 
law. The third phase of the movement started 
towards the end of last year, when the failure of the 
rigid five days’ week, the decline of labour 
efficiency, and the inflation of production costs 
necessitated the appointment of a commit- 
tee of inquiry into industrial production. 
The recommendations of this Committee could 
only be carried out by giving to the new 
Government of Monsieur Daladier full power to 
place the whole economic and industrial system of 
the country on a workable basis by means of - 
decrees, approved by the National Economic 
Council. Thus, the famous experiment of Monsieur 
Blum has entered upon a final stage with his plans 
completely modified to fit in, if possible, with the 
requirements of industry. 


The Socialist conception of work is that it can 
always be arranged to suit the convenience of 
workers by employing more men over a shorter week. 
Experience has shown that this conception is 
entirely inapplicable to the greater number of 
industries, if not to industry as a whole. Where 
plants have to be run continuously for seven days, 
as happens in the chemical industry, the week 
can only be divided into four shifts of forty-two 
hours. The idea of staggering the forty hours 
is usually found to be impracticable and is generally 
abandoned. Nor is the new arrangement—insti- 
tuted by decree—for granting temporarily a limited 
number of additional hours to particular indus- 
tries in order to deal with an exceptional pressure 
of work, likely to give satisfactory results. There 
are many industries that are more or less dependent 
on each other, and fewer hours worked in some of 
them may prove detrimental to activity in others. 
A typical case is shipbuilding, which is, after all, a 
work of erection of materials and equipments that 
must be supplied at specified dates by manufac- 
turers if operations are not to be held up at the 
yards. Shipbuilders have suffered seriously from 
irregularities in such deliveries, even though their 
activity has fallen so low that the tonnage under 
construction leaves the industry in the ninth rank 
amongst shipbuilding countries. Now that a pro- 
gramme for the reconstruction of the French 
merchant fleet is to be put in hand, there is a pros- 
pect of the yards being fully employed for the next 
three or four years at least, if the promised funds 
are forthcoming. But that is only possible if all 
collateral industries are able to keep pace with 
shipbuilding requirements. This interdependence 
of industrial production necessitates a sufficient 
flexibility of working hours to ensure that one 
branch of collateral production shall not lag 
behind another. French shipowners and ship- 
builders declare that the reconstruction of the 
merchant fleet cannot be carried out unless all 
workers contribute more largely to the achieve- 
ment of this task. A recognition of facts like these 
has brought the movement to its last stage, when 
the Daladier Government has given as wide an 
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interpretation as possible to the application of the 
forty hours’ law, and by spreading 2000 hours over 
the year has made the law more workable, while 
the limited number of additional hours provided 
for under special circumstances can be granted by 
the Minister of Labour with simpler formalities. 
At the same time, the compulsory arbitration 
machinery is in full operation, and has already 
confirmed the authority of employers, with certain 
guarantees for workers. The Government has made 
all the concessions it can to employers in the 
interests of production, and so long as the present 
Parliament exists it does not seem possible that 
legal authority can be obtained for the Government 
to go farther. Yet there is still a margin for a 
more flexible arrangement of working hours 
between employers and the unions, if the latter 
can be made to see the necessity of sacrificing some 
of their rigid principles. 

For the moment, there is nothing to be done 
except to leave the decrees to take their full effect, 
with the certainty, at least, that the situation 
generally must undergo some improvement, though 
seriously hampered by difficulties that have arisen 
out of the social reforms. It is recognised that the 
national economy can only be saved by an increased 
production. Ifa larger production can bring down 
prices to a level that the general community is able 
to pay, well and good ; but there are difficulties 
im the way, one being the excessive charges on 
industry that have only been slightly alleviated 
by decrees, and the other the greatly reduced pur- 
chasing power of the community—other than 
manual workers in employment—which has 
obtained no compensation for monetary devalua- 
tions and heavy additional social charges. The 
relation between production and consumption is 
an uncertain factor. This is due partly to the 
declining efficiency of workers, into the cause of 
which official inquiry continues to be made in 
industrial centres. The movement for higher wages 
and more leisure has had a peculiar psychological 
effect on workers, who fail to understand the part 
they must play in production. The initiative of 
the General Confederation of Labour in levelling 
up the lowest scale of wage to within an inadequate 
margin of the highest, offers no stimulus to the 
men, nor does the unions’ response to every appeal 
for more strenuous effort that work must be found 
for the unemployed. The only hope of a satis- 
factory settlement during the next few months is 
that the unions will see the wisdom of yielding to 
“wn economic pressure that threatens themselves 
and the country. 


What is a Trades Union? 


A very intriguing “ spot of bother ” is a-brewing. 
At the moment it would be premature to be specific, 
but the essential point is whether or not corporate 
members of the great Institutions may or may not 
be members of trades unions. To the best of our 
belief no institution has made a definite ruling 
on the subject, and since it has been more or less 
tacitly assumed that corporate menibers would 
occupy positions that would bar them from 
membership of trades unions, no such ruling, 
had one been possible, seemed to be-called for. 
Now that there has arisen a possibility that 
the Institutions may be pressed to state a definite 
policy, it is of interest to consider very briefly 
how difficult their position would be, for, to put 
it bluntly, if they decided against trades unionism 
they would have to request many of their leading 
lights to resign, and if they decided for it they 
would encourage members who hesitate to do so 
now to join one or other of the unions. An attitude 
of “‘ masterly inactivity’ is the best they can 
assume. The hard fact is that no one knows 
what is and what is not a trades union. Ordinarily, 
it is assumed that it means an association of wage 
earners. Webb’s definition fits that case: ‘ A 
trade union is a continuous association of wage 
earners for the purpose of maintaining or improving 
the conditions of their employment.” But in the 
eyes of the law it is something very different. 
The definition was given in the Trade Union 
Amendment Act of 1876, and has not been 
changed in essence since then. It is as follows :— 
‘ The term Trade Union means any combination, 
whether temporary or permanent, for regulating 
the relations between workmen and masters, or 
between workmen and workmen, or between 
masters and masters, or for imposing restrictive 
conditions on the conduct of any trade or business, 
&c.” From this it is plain that whatever the 
man-in-the-street may conceive it to be, the 
trade union is something quite different in the 
eye of the Temple. Indeed, the definition is 
so all-embracing that any combination of employers 





connected with the conduct of trade or business 
could. scarcely escape from it. The Employers’ 
Federations are just as certainly trades unions 
as are the A.E.U. and the Boiler Makers, and 
since most of the employers are members of 
one or more great Institutions, it is manifest that 
& ban on trades unionists would lead—unthinkable 
thought '!—to their expulsion from the Institu- 
tions they now ornament. 


Underground Water. 


In a Journal note in this issue we summarise 
by means of extracts the recommendations of the 
Central Advisory Water Committee regarding the 
use of underground water supplies. It will be seen 
that substantial amendment of the existing law 
would be necessary to carry the recommenda- 
tions into effect, and that the proposals are almost 
entirely directed towards the limitation of the right 
of an individual or company to abstract under- 
ground water without reference to the convenience 
of neighbours. If the recommendations should 
become law, no one within any “ defined area,” 
excepting certain persons expressly excluded, such 
as those requiring water only for domestic purposes 
or for the supply of a farm, would be able to pro- 
ceed with the work of putting down a well without 
awaiting the outcome of a public notice of his inten- 
ded action. The Committee apparently contem- 
plates that in many cases the proposals would be 
unopposed. But in practice it is by no means im- 
probable that others concerned in using water 
from the same source would, as a matter of course, 
oppose, at least until there had been time to 
examine the proposals in detail. Moreover, par- 
ticularly where a large company or a local authority 
was concerned, the opportunities for the multiplica- 
tion of red tape would be much increased, and the 
proposer would need to satisfy its officials if the 
expense of a public inquiry was to be avoided. 
Much time would inevitably be wasted, whilst if 
a public inquiry was necessary much expense 
would be incurred before the work could proceed. 

In a crowded community such as ours there is 
no doubt that it is necessary in the interests of the 
public as a whole that the activities of individuals 
shall be to some extent restricted. But, we think, 
individual liberty should only be limited when it 
can be shown that in its exercise substantial harm 
is being done to the community. Mere incon- 
venience is not sufficient excuse, because however 
careful an individual may be, he cannot help 
interfering to some extent with others. A certain 
“give and take ”’ is essential. Any proposal for 
increased restriction thus needs to be examined 
to determine whether the inconvenience thereby 
set up may not, in fact, be of greater moment 
than that which it was intended to remove. The 
Central Advisory Water Committee is no doubt 
itself convinced of the need for the restrictions it 
recommends. But it may be that it has examined 
the matter too much from the point of view of 
undertakings already established, and has not 
considered sufficiently the wider implications of its 
proposals. It is probable, for the Committee is 
composed of able men, that restriction is necessary. 
But, on further consideration, it may be found that 
it is better that individuals or companies should 
be able at once and without previous notice to 
acquire a source of water, even though a certain 
number suffer by competitive drawing from the 
same source, than that every proposal for putting 
down a new well should be open to vexatious objec- 
tions, delays, and restrictions. We hope that 
before the recommendations of the Committee are 
implemented due consideration will be given to the 
wider implications of its proposals. 








Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 

A PRECOMBUSTION IGNITION COAL OIL ENGINE. 

Simr,—I notice a mistake appears in equation 3 of my 
letter to you appearing on page 39 of the issue of 
July 8th. This should read 

dQ=C,.dT—A.V.dP 
The sign of equation 5 is, nevertheless, correct. 
R. G. BELLAMY 


Sir,—-With reference to the letter on page 39 in your 
issue of 8th inst., it is agreed that the equations given 
therein are simpler and clearer than those shown in our 
article. 

With regard to the temperature entropy 
however, there would appear to be some misunderstanding, 
as the diagram shows the cycle without recuperator. 


diagram, 





It is well known that, as an alternative to the use of 
adiabatic compression and expansion in the Carnot cycle, 
the same efficiency may be attained by the use of a 
regenerator or recuperator, This was used in the old 
Stirling and also Ericsson hot air engines. The modern 
application is in the multi-stage bleeding of steam turbines 
for feed-water heating. 

Referring to the diagram in the letter, the cycle, with 
recuperator, is as follows : 

Adiabatic expansion from C—D. 

‘Transfer of exhaust heat from D—-K by means of the 
contra-flow tubular recuperator to the cool compressed 
RB. 


lsothermal compression from K—G. 


air, G 


Addition of heat in combustion chamber from BC. 
The efficiency is given by the ratio of areas B, C, E, 
G, and B, C, H, J, which is precisely the same as that 
given by our equation (7), and is considerably higher than 
that given by Mr. Bellamy’s diagram. 
J. R. Krnasron, 
London, E.C.2, July 12th. 








Technical Reports. 


Galerkin’s Method in Mechanics and Differential Equa- 
tions. By W.J.Dunean, D.Se., A.M.I.Mech.E., F.R.Ae.S. 
Reports and Memoranda No. 1798. H.M. Station- 
ery Oftice. Price 4s. 6d.—The method of Galerkin belongs 
to the same general class as those of Rayleigh and Ritz, 
for it seeks to obtain an approximate solution of a differ- 
ential equation with given boundary conditions by taking 
a function which satisfies these conditions exactly, and 
proceeds to specialise the function in such @ manner as to 
secure approximate satisfaction of the differential equa- 
tion. The selected function is a linear combination of 
n independent functions, and the coefficients are deter- 
mined by a process of integration. The Galerkin process 
can be considered from two points of view—(a) simply as 
a means for the approximate solution of differential equa- 
tions, and (6) as a method specially adapted for the treat- 
ment of problems concerning the statics and dynamics of 
elastic and other deformable bodies. These two aspects 
are treated separately in the paper. The degree ot 
accuracy attained can be increased indefinitely by increas- 
ing the number of independent functions employed, but 
this entails a great inerease of labour. However, when 
the functions are well chosen, an excellent approxima 
tion can be obtained by the use of a very small number, 
as is sufficiently shown by the examples included in this 
paper. The results of the Galerkin process proper is a 
set of n linear algebraic equations, possibly involving a 
characteristic number, and the further treatment of these 
may follow any of the established methods. For instance, 
if n were large, it might be of advantage to apply matrices. 


Visual and Photographic Methods of Studying Boundary 
Layer Flow. By H. C. H. Townend, D.Sc., F.R. Ae. 5. 
Reports and Memoranda No. 1803. H.M. Stationery 
Office. Price 5s. 6d.—The present series of experiments 
originated during an endeavour to use the spark method 
of photographing air flow to investigate conditions exist - 
ing in the boundary layer along the outer surface of a 
radial engine cowling. Some work carried out at Farn- 
borough on an engine nacelle of this type had revealed an 
unexpectedly large frictional loss near the trailing edge 
of the cowl, and it was thought that visual observations 
of the flow in the boundary layer might throw some light 
on the problem. As normally used, the spark method 
consists in producing one or several very small electric 
sparks in the air stream and observing or photographing 
the subsequent motions of the small masses of heated air 
so produced, by the Schlieren method, the photographs 
being then analysed to determine the velocities. For the 
present purpose, owing to the thinness of the layer, it was 
necessary to pass a spark of appreciable length down to the 
surface from an electrode outside it, and to observe the 
behaviour of that part of the column of heated air which 
lay in the neighbourhood of the surface. Two methods of 
observation are examined :—(1) Schlieren method of 
observing the hot air produced by the spark, and (2) 
pulsating are method which furnishes a method of directly 
observing the flow. With both methods, cinematograph 
records can be obtained. Both methods will give either 
instantaneous or average values of the velocity distribu- 
tion in the boundary layer, and both are capable of dealing 
with either laminar or turbulent flow. In the case of 
laminar flow very good agreement is obtained with measure- 
ments made with a hot wire anemometer. For turbulent 
flow the agreement with hot wire measurements is fair. 
The pulsating are method is very simple to use, and can be 
readily applied to determine by visual observation the 
state of the flow in the boundary layer, i.e., whether it is 
laminar, turbulent or reversed. The Schlieren method 
is also capable of doing the same, but its application is 
severely limited by the nature of the technique to labo- 
ratory use. 
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Obituary. 


STIR JOHN SNELL. 

By the death of Sir John Snell the electrical pro- 
fession has been deprived of one of its most dis- 
tinguished engineers. Following an operation, he 
died at a London nursing home on Wednesday, 
July 6th, at the age of sixty-eight. With the esta- 
blishment of the Electricity Commission and _ his 
appointment as Chairman of that body in 1920, he 
became a well-known figure, but all engineers engaged 
in the electricity supply business had long recognised 
him as a leading authority on generation and distri- 
bution. 

The son of Commander John Snell, R.N., John 
Francis Cleverton Snell was born at Saltash on 
December 15th, 1869, and was educated at Plymouth 
Grammar School and at King’s College, London, of 
which he was elected a Fellow in 1929. After four 
years pupilage with Woodhouse and Rawson and Co. 
he joined Crompton and Co. and remained with that 
firm for three years. During the latter period he was 
mainly engaged at the Kensington Court Central 
Station, and- in superintending the laying of the 
system of mains for the Notting Hill Electrie Light 
Company and in Stockholm. Sub- 
sequently he was offered the post 
of resident engineer at South 
Kensington, representing the late 
Major-General Webber, to whom 
six months later he became chief 
assistant. Whilst acting in this 
capacity he carried out many large 
country house and other installa- 
tions and assisted in the parlia- 
mentary work for a_ projected 
underground electric railway, for 
which Mr. Greathead and General 
Webber were joint engineers. In 
1893 he was offered by Professor 
Henry Robinson the post of chief 
assistant engineer to the Regent’s 
Park Central Station. Twelve 
months later he was appointed by 
the St. Pancras Vestry to act as 
resident engineer in connection 
with the erection and equipment 
of the King’s Road Electricity 
Station, which had a dust de- 
structor. He also superintended 
the laying of mains in the district 
and on the completion of the under- 
taking was made resident engineer 
at the station. In August, 1896, he 
was appointed Borough Electrical 
Engineer at Sunderland, where he 
was responsible for an extension 
at the Dunning Street Station and 
for the design and construction 
of the Hylton Road Station. He 
also installed a three-phase high- 
transmission system and 
sub-stations for the supply of 
power to various shipyards and 
engine works, to which he acted 
as advisor. Three years later he 
was appointed by the unanimous 
vote of the Council Borough Tram- 
ways Engineer, in addition to 
Borough Electrical Engineer. 
Acting in this dual capacity he 
was responsible for the valuation 
and purchase of the old tramway 
system as well as the whole of the 
parliamentary work and reconstruction of the 
track, car sheds, and the electrical equipment. In 
1905 Sir John was appointed consulting engineer 
to the London County Council for its metropolitan 
electric power scheme and was retained for the Bill 
introduced in 1907. 

Between these years he begain to practise as 
consulting engineer in Westminster, amalgamating 
in 1910 with Messrs. Preece, Cardew and Rider, who 
then became Messrs. Preece, Cardew, Snell and Rider. 
During his association with this concern he acted as 
principal witness for the Crown in the National Tele- 
phone arbitration, spending no fewer than thirteen 
days in the box. Although the National Telephone 
Company ‘claimed £21,000,000 for its property, it 
was only awarded £12,500,000 and for his services 
in this connection John Snell received the honour of 
knighthood in 1914. On severing his partnership 
with his firm in 1919 he accepted the position of 
Electrical Advisor to the Board of Trade and Chief 
Electricity Commissioner-designate. 

His war services, which were really the beginning 
of his ill-health, occupied much of his time. He was 
Honorary Commandant of the Engineering Institu- 
tions’ Volunteer Engineer Corps, one of the original 
trustees appointed by the Army Council to form the 
Metropolitan Munitions Board, a member of the 
Ministry of Munitions Nitrogen Products Committee, 
a member of the Board of Trade Electrical Trades 
Committee, and the Electric Power Supply Com- 
nittee, Chairman of the Water Power Resources 


tension 





Committee and Chairman of the Ministry of 
Agriculture and Fisheries Electro-culture Com- 
mittee. 





After the war he served on the General Board and 
Executive Committee of the National Physical 
Laboratory, the Advisory Council for Scientifie and 
Industrial Research, the Imperial Wireless Tele- 
graphy Committee, the Electrification of Railways 
Advisory Committee, and was Technical Advisor 
to the Weir Committee appointed by the Minister of 
Transport to review the national problem of the 
supply of electrical energy. 

His presidential address to the Institution of Elec- 
trical Engineers in 1914 was a masterly contribution, 
which drew attention to the futility of quoting prob- 
able prices for electricity that could not be realised. 
That the existing cost of electricity to consumers, 
whether domestic or industrial, would be reduced, he 
did not doubt; but it was idle, he explained, to 
quote such figures as a farthing or one-eighth of a 
penny for general supplies, as it was easy to demon- 
strate that such figures were unattainable with any 
known methods or with any developments that seemed 
to be within the region of possibility. People who 
did not study the question, he said, often 
confused the average price with the differentiated price 
to various classes of consumers, often omitting all 
reference to capital charges. 

In a paper on ‘ The Cost of Electrical Power .for 
Industrial Purposes,” read before the Institution of 








Sir JOHN SNELL 


Electrical Engineers in 19038, he contended that in 
all large power stations where the capital expenditure 
had been reduced to a minimum and current was pro- 
duced on a sufficiently large scale at a reasonable 
distribution radius, power could be supplied to indus- 
trial consumers at a price comparable with that of 
any local steam, gas, or oil plant. Many maintain even 
to-day that this is not always possible, but the fact 
has to be recognised that within recent years a con- 
siderable number of industrial concerns have scrapped 
their private plants and taken an outside supply. 
Where, however, process steam is required pri- 
vate generation almost invariably continues to 
prevail. 

One of his most important early papers was on 
‘ Distribution of Electrical Energy,’ read before the 
Institution of Civil Engineers in 1904, in which he 
covered a wide field and advocated a periodicity of 
50 eycles per second for lighting and power, excluding 
traction systems employing rotary converters, which 
in those days would not work satisfactorily at more 
than 30 cycles. That he did not realise, at this 
period, that a periodicity of 50 cycles would eventually 
be standardised is evident from his statement that 
it was practically impossible to alter the 40-cycle 
systems, which had grown to large dimensions. But 
with the proposal to interconnect power stations it 
became evident that a national periodicity was 
essential, and the difficult and expensive task of 
eliminating 25 and 40 cycles and otherodd periodicities 
has recently been practically completed, so far as public 
supplies are concerned. 

Sir John’s work whilst acting as Chairman to the 


troversies, and at the outset his task of endeavouring 
to reorganise the country’s electricity supply could 


not have been a very enviable one. The Electricity 
Commission, whose labours are set forth in the well- 
known annual reports, was in active service in the 
spring of 1920, with powers and duties as set forth in 
the 1919 Act, involving, among other things, the 
determination of electricity districts, the approval or 
formulation of schemes for improving existing 
organisation for the supply of electricity in such 


districts, and to make orders embodying such 
approved schemes which might provide for the 
formation of Joint Electricity Authorities. Up to 


the end of 1924 fifteen districts had been provisionally 
delimited and many reorganisations of varying 
nature and scope had been submitted for considera- 
tion, but on account of the conflicting interests con- 
cerned progress was painfully slow. The industry as 
a whole did not take kindly to the Joint Electricity 
Authorities. There was a want of faith in the ability 
of these bodies to solve the problems set them, and, 
apart from certain cases, there was an almost entire 
lack of enthusiasm and a great deal of antagonism. 
Little was therefore done towards centralising genera- 
tion, with the esult that a committee was 
eventually formed with Lord Weir as chairman and 








Electricity Commission involved him in many con- 


Sir John “Snell as technical advisor to report on the 
policy that should be adopted to 
ensure the most effective and effi- 
cient development of the industry. 
This committee recommended the 
establishment of a system of main 
transmission lines for the purpose 
of interconnecting the principal 
generating stations throughout the 
country and in which all the sup- 
plies by authorised undertakers 
was to be concentrated. It also 
recommended the setting up of a 
Central Electricity Board, to be 
responsible both for the erection 
of the lines and for the operation 
of the selected stations. These 
proposals and others, including the 
standardisation of frequency, were 
embodied in the 1926 Electricity 
(Supply) Act, which minimised the 
difficulties previously experienced. 

Under the chairmanship of Sir 
John the Electricity Commis- 
sioners were charged in accordance 
with the Act with the duty of 
preparing and submitting to the 
Central Electricity Board schemes 
for dividing the country into a 
number of large areas for the pur- 
pose of electricity generation and 
transmission. After his retire- 
ment in January of this year Sir 
John agreed to act for a time in an 
advisory capacity. As a member 
of the McGowan Committee, esta- 
blished in 1935, he also had a 
share in the complementary task 
of making recommendations for 
improving the methods of elec- 
trical distribution, which are to 
form the subject of a much- 
debated Bill. 

Sir John was made an honorary 
member of the Institution of 
Electrical Engineers in 1936 and 
was awarded the Faraday Medal 


this year. Besides being a 
Past-President of that Institution, 
he was at different periods 


of his career President of the Incorporated Muni- 
Electrical Association, the British Electrical 
and Allied Industries’ - Association, and a Vice- 
President of the Institution of Civil Engineers. 
He was a Fellow of the American Institute of Elec- 
trical Engineers, a Past-Chairman of the Sectional 
Electrical Committee of the British Standards Asso- 
ciation, and a Fellow of the Geological Society. It 
only need be added that he was the author of two 
books, one on ‘The Distribution of Electrical 
Energy,” and the other on ‘‘ Power Station Design.”’ 

Few have succeeded in crowding into a lifetime so 
many activities or of accomplishing more important 
work, and his death removes from the electrical world 
a man of exceptional ability. 

The enumeration of the work he undertook may 
give the reader an idea of his energy and will-to- 
serve, but only those who were in actual touch with 
him can appreciate justly the thoroughness with 
which he undertook his duties, his unclouded per- 
ception of essentials, and the lucidity of his thoughts. 
As we knew him, he had the calmness and composure 
of one who had made himself the master of his 
subject and could not be deflected from his objective 
by casual forces. For many years he had suffered 
from indifferent bodily health and had to take care- 
ful steps for the preservation of his energy. There 
is no doubt that this was the outcome of the heavy 
call he made upon his nervous system during the wa: 
when he not only served the Crown in various capa- 
cities, but endeavoured also to keep pace with the 
work of the firm of which he was a member. He 


cipal 


commanded the respect no less than the attachment 
of all who worked with him. 











THE-ENGINEER 





JuLy 15, 1938 











Royal Agricultural Show at Cardiff. 


No. II. 


(Continued from 
MVHE. Royal Show at Cardiff, which closed on 
Saturday, July 9th, was marred by rain and 


overcast weather on most of the five days, but the 
attendances were remarkably good. The total 
attendance was 80,375, which compared with 78,080 
at Wolverhampton last year and 191,694 at the 
record Cardiff Show of 1919. A feature of this year’s 
Show was the large attendance of visitors from the 
Colonies and Dominions. In what follows we con- 
tinue our descriptions of some of the new implements 
and other engineering exhibits. 


MERRYWEATHER AND Sons, Lp. 


The fire protection of the Show was again entrusted 
to Merryweather and Sons, Ltd., of Greenwich Road, 
London, a firm which has carried out this service for 


page 39, July Sth.) 


nozzles are being employed or when the water supply 
is small. The by-pass, which returns water from the 
delivery to the suction side of the pump, may be used 
by hand at any pressure, and operates automatically 
after the pressure has risen to a predetermined height. 

A Merryweather ‘ Telescala’’ ladder in two 
sections is carried on steel supports above the machine, 
and a complete 12-volt, five-lamp electric lighting and 
starting equipment is provided. 

Another interesting fire appliance on view was the 
trailer pump we show in Fig. 12. It is equipped with 
a ‘“ Hatfield” pump of generally similar design to 
that mentioned above, having a designed capacity 
of 165 gallons at a pressure of 140 lb., 140 gallons at 
160 lb., and 120 gallons at 170 ib. per square inch. 
The engine is a four-cylinder unit of 25 B.H.P., with 
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Fic. 11—* GREENWICH ** 


many years past. At the fire station there were on view 
one of the latest “* Greenwich ’? model motor ‘‘ Hat- 
field” fire engines. several trailer type fire pumps, 
and a range of special appliances designed for air raid 
precautions, including hand fire extinguishers and 
tire escapes of all kinds. The firm’s own staff was on 
duty to deal with any possible outbreak of fire. 

The new fire engine, which we illustrate in Fig. 11, 
a Morris commercial live axle chassis 
embodying all the latest patents and improvements. 
The engine is a six-cylinder unit with a rated output 
of 60 B.H.P. and the drive includes a four-speed gear- 
box, with hydraulic and hand-operated brakes. The 


embodies 




















FIG. 12—TRAILER FIRE ENGINE—MERRYWEATHER 


bodywork is mahogany, with brass edgings, and the 
main box has seats for the driver and officer, with 
accommodation for a large quantity of hose and gear. 
At each side of the box footboards are fitted with 
carrying arrangements for the suction hose. 


MODEL OF HADFIELD FIRE ENGINE—MERRYWEATHER 


a drive to the pump through a silent chain speed- 
reducing gear.enclosed within a metal casing. As 
our engraving shows, the engine is enclosed by a 
sheet metal cover, which carries the petrol and water 
tanks. The framework is of steel, and the wheels 
are of the disc type with pneumatic tyres. Hand- 
operated brakes are provided. The suction hose is 
carried in special brackets. 


GoocH AND Son. 


Another machine which was entered for the 
R.A.S.E. Silver Medal, and gained it, was the potato- 
sorting machine, with a new patented roller con- 
veyor, an engraving of which we reproduce in Fig. 13. 
The machine is designed to sort the potatoes into three 
different sizes, and was shown by Gooch and Son, of 
Northampton. 

In the previous types of conveyors the potatoes 
were conveyed slowly to the bags, and to enable the 





A considerable 


need for the operator to handle them. 
amount of time is thereby saved. 


FISHLEIGH Rorary CuLtivator Company, Lrp,. 
On the stand of the Fishleigh Rotary Cultivator 
Company, Ltd., of Devonshire House, Barnstaple, 
Devon, there was shown a number of the firm’s rotary 
type cultivators, described in our issue of July 3rd, 


1936, also a new model of narrow’ width, 
designed for use in nursery work and market 
gardens. A new implement is the portable winch, 


which we illustrate in Fig. 14 herewith. It is a self- 
contained unit, carrying up to 200 yards of cable, and 
is designed for use with any type of tractor having a 
power take-off, for mole draining and timber haulage. 
It is connected to the tractor by a power shaft fitted 





FIG. 14—-PORTABLE WINCH—FISHLEIGH 


with universal couplings, which transmits the power 
through an adjustable gear-box to the winding drum. 
The reduction gears enable a pull to be developed 
which, the makers claim, equals the draw-bar pull of 
the largest tractors. A slipping clutch of the friction 
type is provided, which automatically comes into 
operation should an obstruction be met with, but 
power is again transmitted as soon as the obstruction 
has been removed. The winch is mounted on steel 
or pneumatic-tyred wheels and can easily be detached 
from the tractor when its services are not required. 
Immediately the pull comes on to the cable the rear 
anchor frame is driven into the ground and locks itself 
in position, taking the whole of the pull which is 
transmitted back to the tractor. When not in use the 
anchor can be folded back flat on the winch. 

Latin INDUSTRIAL VEHICLES, LD. 

On the stand of Latil Industrial Vehicles, Ltd., of 
11, Albert Embankment, London, 8.E.11, there were 
exhibited several examples of the company’s tractors 
of the Traulier type, specially designed for forestry 
work, a timber trailer of special design, 
equipped with both mechanical and vacuum brakes, 
mounted on giant pneumatic tyres. From these 
exhibits we have chosen for illustration in Fig. 15 the 
Mark II type of tractor fitted with producer gas plant. 
The firm is prepared to supply alternatively this 
special forestry tractor, for which it gained the Silver 
Medal of the R.A.S.E. at Nottingham in 1928, with 
engines working on petrol or heavy oil fuel. The 
engine is of the firm’s own design, and is specially 
suited for operation with producer gas. It is of the 
four-cylinder pattern, with a bore of 100 mm. and a 
stroke of 130mm.,therated horse-poweron petrol being 
75 B.H.P. at a governed speed of 2400 r.p.m. The 
compression ratio is 5-5 to 1, and the torque in foot- 
pounds is 180 at 1600 r.p.m. There is a power take-off 


also 





operator to pick out all the diseased ones it was 


designed to work winches or pumps, compressors 











The fire pump is fitted at the rear end of the chassis, 
and comprises one of the makers’ patented ‘ Hat- 
field *’ pumps, which is designed to deliver 275 
gallons of water per minute, at a pressure of 170 Ib. 
per square inch. The pump body is constructed of 
rustless superlumin, and the pump is fitted with two 
delivery outlets, each controlled by an independent 
shut-off valve. An automatic by-pass is included, 
comprising a spring-loaded gunmetal valve closing a 
passage between the suction and delivery chambers 
of the pump, and brought into action when shut-off 


























FIG. 13—POTATO SORTER WITH 


necessary to turn them over by hand if all sides of the 
potatoes were to be inspected. In the new patented 
conveyor, all the potatoes are slowly turned over and 
over by the action of the rollers as they are conveyed 
to the bags, so that consequently all sides of the 
potatoes are exposed for inspection and there is no 


ROLLER CONVEYOR—GOOCH 


or belt drives which with the engine running at 
2400 r.p.m. gives a speed of 488 r.p.m. in first gear, 
a speed of 846 in second gear, and speeds of 1534 
and 373 r.p.m. in third gear and reverse respectively. 
The chassis frame is of exceptionally strong design, 
and is made in pressed steel with riveted cross 
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members, seven in number. A laminated spring draw- 
hook between the tractor and the trailer is provided. 
The clutch is of the dry plate pattern with a diameter 
of 14in. and the gear-box is bolted to the engine to 
form a unit construction, with a three-point spring- 
loaded suspension. The gear-box has two compart- 
ments, the forward one containing three forward and 
one reverse gears, with the ball gate lever control 
placed on the gear-box cover. 

The rear portion contains the high and low ratio 
sets of gears contrulled by a second lever similarly 
positioned, thus giving six speeds forward and two 
reverse. The drive is transmitted to the main shaft, 
which carries the transmission brake drum, and a 








greatest success in France and was introduced into 
this country by Latil Industrial Vehicles, Ltd. 
Lrp. 


British GAZOGENES, 


Another forestry item of more than usual interest 
was the non-competitive exhibit arranged by the 
Duke of Montrose, which gained the Society’s Silver 
Medal in the Forestry Section. It comprised a 
Fordson tractor equipped with the Gohin-Poulenc 
system of producer gas, arranged for the utilisation 
of home-produced special fuels and native charcoal, 
also a portable charcoal kiln of the Mobyl type, 
built and supplied by Transportable Charcoal Kilns, 





domed iron cap, the combustion being controlled by 
air inlet and outlet tubes and butterfly valves. 

Its total weight is 9 ewt., the heaviest parts being 
the side pieces, each of which weighs 112 lb., and it 
has been designed with a view to easy transport over 
rough ground. It can easily be dismantled, loaded on 
to a farm cart, and re-erected in a minimum of time ; 
after lighting up and the setting of the air inlets it 
can be left for the night with no risk of the charcoal 
being overburned or burned away ; the charcoal is 
under cover the whole time it is being put into sacks, 
thus obviating risk of damping. 

With air-dried wood of six months and over a full 





charge is carbonised in from twelve to fifteen hours. 














FiG. 15—TRACTOR RUNNING ON PRODUCER GAS—LATIL 


universal cardan coupling at front and rear ends. 
By moving the second lever to a third position 
power is conveyed to the auxiliary power take-off, 
referred to above. The gear-box lubrication is main- 
tained by a gear-driven pump which delivers oil to the 
moving parts. From the main gear shaft, cardan 
shafts are carried fore and aft to differentials mounted 
in casings which are bolted to the chassis cross 
members. All the universal joints in the transmission 
are of the Hardy-Spicer needle roller pattern. The 
transverse shafts transmit the drive to all four 
wheels through spur pinions and ring gears forming 
the final reduction. The spur pinion = shaft 
mounted on parallel roller bearings and the wheel 
hub on which is mounted the ring gear is carried 
on taper roller bearings. All the spur pinions and 
ring gears are enclosed in oil-tight casings. Both the 
differentials can be locked simultaneously by a con- 
trol lever from the driving seat. 

They are usually fitted with spiral bevel driving 
pinion and crown wheels, the standard ratio being 
16/38, but alternatives of 18/38 or 12/34 are available. 

The steering is on all four wheels, giving an ex- 
tremely small turning radius ; the gear, being of worm 
and sector type with a ratio of 1 : 21, gives easy control. 
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FiG. 16—-FORDSON 


Ltd., of 48, Dover Street, London, W.L. The Gohin- 
Poulene system was introduced into this country by 
British Gazogenes, Ltd., of 48, Broadway, West- 
minster, and Inverness, and, as will be seen from 
Fig. 16, is very neat in its arrangement. It consists 
essentially of the generator, the gas cooling system 
and the filter, all of which are conveniently grouped 
on the tractor as shown. The generator, which serves 
for the production of combustible gas from low- 
temperature coke, anthracite, or charcoal, has a short 
water-cooled tuyere for admission of air into the com- 
bustion space lying between the end of the tuyere and 
the gas outlet and is of very light construction. The 
gas made in the generator is drawn by the suction of 
the engine through the pipes into the dust box, which 
is a chamber of wide cross section placed beneath the 
chassis. The decrease in gas velocity causes the 
heavier dust to fall from the gas stream and the gas 
is also cooled, after which the cool gas then flows into 
the filter. 

It recommended that the compression ratio 
used with petrol or paraffin fuels should be raised 
when using gas which is generated from solid fuels. 
The generator can be quickly started from cold, and 
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the maintenance necessary only consists of clearing 











TRACTOR WITH GAS PRODUCER—GAZOGENES 


The kiln has a diameter overall of 6ft. 6in. with a 
height of 6ft. 7in. 


Ruston AND Hornsby, Lrv. 

The firm of Ruston and Hornsby, Ltd., of Lincoln, 
Grantham, and Imperial House, Kingsway, London, 
showed a full range of oil engines designed to use 
petrol, paraffin, and heavy oils, also pumping plants, 
lighting sets, and one of the latest types of Ruston 
fuel oil locomotives. A new engine at the Royal 
Show is the small horizontal unit shown in Fig. 17, 
which has a maximum rating of 6 B.H.P., and a 
continuous rating of 53 B.H.P. The normal running 
speed is 550 r.p.m. In general, the design of the 
engine conforms to the makers’ standard practice for 
horizontal engines of the H RE type, which range 
covers eight different sizes with designed outputs of 
53 to 263 B.H.P., at speeds from 550 to 345 r.p.m. 
Features of the design, which are clearly illustrated in 
Fig. 17, include the Ruston patented atomiser and 
fuel pump, and a mechanical lubricating pump 
worked from the side shaft. The range of smaller 
engines is designed to use fuels or distillates with a 
































FiG. 17—HORIZONTAL OIL ENGINE— 


Provision is made for front wheel steering only 
at option, the change being effected by means of a 
lever operated from the driver’s seat. Special atten- 
tion has been given to the springing, having regard 
to the heavy duty to which the chassis is subjected. 
The hand lever operates internal expanding shoes 
in the drum on the transmission, forming a parking 
or emergency brake, and the foot brake operates 
on all four wheels by external contracting bands lined 
with special friction material. The wheels are of the 
dise type, with 9in. by 20in. pneumatic tyres. A 
lighting dynamo forms part of the equipment. 

The producer plant is of the well-proved Gohin- 
Poulenc pattern, which has been operated with the 








RUSTON 


the generator ashpit when starting, and replacing the 
purifying material in the filter after about 1000 miles’ 
run or its equivalent in tractor operation. Figures 
taken from road service vehicles representing an 
annual running distance of 40,000 miles with thirty- 
one-seater omnibuses show that the fuel cost per mile 
is 1-93d. with petrol, 1-Od. with heavy oil, and 0-7d. 
fuel cost per mile with gas generated from anthracite 
or low-temperature coke. For charcoal the cost may 
be estimated on a basis of 12 Ib. to 16 Ib. of charcoal 
to 1 gallon of petrol. The Mobyl portable charcoal 
kiln, which is constructed according to the Willans 
patent, consists of a cylindrical metal shell, of which 
the base is made by the ground, and the top by a 


Fic. 18-16-20 B.H.P. 





OIL-ENGINED LOCOMOTIVE—RUSTON 


specific gravity of not more than 0-88, and a viscosity 
not exceeding 40 sec. at 100 deg. Fah. 

The present range of Ruston fuel-oil locomotives, 
which comprises five models with outputs of 
11 to 13 B.H.P., up to 44 to 48 B.H.P., was repre- 
sented by the 16 to 20 B.H.P. size, shown in Fig. 18. 
The locomotive was demonstrated on a short length 
of track, arranged at the side of the stand, which was 
long enough to show admirably the excellent gear- 
changing and braking qualities of the unit. The 
principal features of design have already been 
described in THE ENGINEER, but it is of interest to 
record that the locomotive is now Ruston-built 
throughout, the engine being a twin-cylinder, vertical, 
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cold-starting unit, which drives the four wheels 
through a three-speed gear of the constant-mesh 
pattern. A feature of the new design of engine is 
the arrangement of enclosed valve gear working in 
filtered air and the use of a radiator with side air 
discharges, so that no grit or dirt is blown over the 
engine. The driver’s seat is spring supported, and is 
so arranged that vision in both directions is afforded. 
It is convenient for working the speed control lever 
and the brake lever, which operates in a gate of strong 
construction. The general robust design of the loco- 
motive will be noted from our engraving. 





Bamrorpbs, Lrp. 


An outstanding exhibit on the stand of Bamfords, 
Ltd., of Uttoxeter, on which was displayed a compre- 


limited to the number of notches. In conjunction 
with the regulating mechanism relatively long con- 
necting-rods are directly mounted on the excentric 
disc. As will be seen from Fig, 21, the excentric disc 
encloses another excentric mounted on the driving 
shaft of the machine, and the adjustment of the 
working centres of these two excentrics alters the 
throw of the plates and adjusts the machine, such 
adjustment being effected by mechanical means in 
the form of a worm mounted on the outer or driven 
excentric, which acts on the externally toothed inner 
or driving excentric. The new arrangement has the 
advantage of the operator being able to effect the 
adjustment even when the machine is loaded, while 
the setting, when once made, is self-locking. 

There is a connection through a sleeve bearing 





friction blocks, held in position by wood blocks bolted 
down to the rim of the pulley. This form of friction lining 
is stated to have reduced slip on the pulley to a minimum 
and to have an average life of nearly two years. Fabric- 
lined brakes operate on flanges 8in. wide on either side of 
the rope groove. 

The winding rope which has been installed is made by 
the Whitecross Company, Ltd., of Warrington, England ; 
it is a multiple-strand rope of the firm’s patented ‘* Contra- 
Lock ’’ construction, 4400ft. in length, having an actual 
breaking load of 327 tons, and is believed to be the largest 
winding rope at present in operation in Europe. The 
‘** Contra-Lock ”’ construction was selected on account of 
its successful performance on many similar winding plants 
on the Continent. 

A new head gear has been built to a height of over 70 m., 
which carries four staggered pulleys to serve both upcast 
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hensive range of cultivating, harvesting, and barn 
machinery, also oil engines, was the ‘* Nu-Drive’ 





fertiliser distributor, shown in Fig. 19, which 
gained the R.A.S.E. Silver medal. Although 

















FIG. 20—FEED, |ADJUSTMENT—BAMFORDS 


the implement embodies the method of distribution 
adopted in the earlier machines of the Supreme 
pattern, there is fitted a driving and feed adjusting 
mechanism of an entirely new type, which is shown in 



























FiG. 21—EXCENTRIC ARRANGEMENT—BAMFORDS 


detail in Figs. 20 and 21. The quantities to be sown 
over a given area are now regulated by the lengthening 
orshortening of the stroke of two reciprocating plates, a 
method having been devised for adjusting the stroke of 
the plates within the finest possible limits, in the place 
of the quadrant in which the range of distribution was 





FiG. 19-MANURE DISTRIBUTOR—BAMFORDS 





from the back to the front 


other side. The employment of long connecting- 
rods directly mounted on the driven excentrics has 
the further advantage of simplifying the drive and 
reducing friction and down thrust, which, in course 
of time, causes wear and a certain amount of lost 
motion, giving rise to uneven distribution. 

An extra centre grid for sowing lime in large quan- 
tities is supplied, or, alternatively, a set of fine sowing 
plates for use with concentrated or free-running 
manures, when only small quantities are required. 
The plates are made of special non-corrosive material 
and they are so constructed that they can be easily 
cleaned. The machine we have described can be 
employed equally well for broadcasting fertilisers or 
for sowing in drills or direct to growing plants. 


(To be continued.) 








New Continental Winding Plant. 


THe Société Anonyme John Cockerill has recently 
completed the installation of new winding machinery, 


illustrated in the accompanying engravings, at its 

















of the machine for the 
adjusting shaft, so that any adjustment made on one 
side of the machine is automatically made on the 
























THIMBLE ATTACHMENT FOR WINDING ROPE 






shafts. Each shaft carries two six-decker cages, each 
deck holding two tubs, and the new shaft can be operated 
at seven levels, of which the deepest is 1010 m. 

Particular attention has been paid to the accessibility 
of all winding machinery, and the lay-out of the plant is 
designed to ensure easy maintenance. An electric 50-ton 
crane is provided in the engine-house, and a special crane 
has also been fitted to permit the changing of a six-decker 
cage to be carried out in less than one hour. 

The Charbonnages de Liegeois one of the most 
important collieries in Belgium, and this extension of 
winding plant will greatly increase its output capacity. 
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PerTrRoLEUM Discovery in Inp1A.-——According to @ note 
in the Chemical Trade Journal and Chemical Engineer, 
definite evidence of the existence of large petroleum 
reserves in Tripura State has been established as the result 

















WINDING PLANT 


Charbonnages de Liégeois No. 2 pit, which embodies the 
latest developments in Continental mining practice. 

An 8m. diameter Koepe pulley, manufactured at the 
company’s engineering works at Seraing, has been 
installed. It is directly driven by a shunt-wound 3500 
horse-power motor, supplied by the Ateliers de Con- 
struction Electriques de Charleroi. The rope is carried on 
the pulley in a groove lined with canvas and rubber 





ENGINE HOUSE 


of recent investigations on the Baramira and Dostamura 
ranges in that State. A communication from the State's 
Geological Survey Department says that there are several 
parallel ranges, about 10 miles apart, running north-south 
with suitable anti-clinal structure, numerous gas seepages, 
and saline springs, which are indicative of oil below. From 
many considerations it has been concluded that workable 
deposits will be within 3000ft. depth. 
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I.E.E. Visit to the B.T.H. Rugby Works. 


+>- 


N connection with the I.E.E. summer meeting a large 

party of engineers and ladies visited on Wednesday, 
July 6th, the British Thomson-Houston Company’s 
Rugby factory to inspect work in progress, and were 
entertained at luncheon. The last occasion on which 
this Institution went to Rugby and was received 
by the company was in 1925, when the summer meeting 
also had its headquarters in Birmingham, and when Mr. 
W. B. Woodhouse was President. Since then the B.T.H. 





built for pressures as high as 20,000 volts, whilst for 
railway service they have been constructed for pressures 
up to 3000 volts. Sound-reproducer equipments for use 
in cinemas have also been added to the company’s products 
since the last visit, and important developments in the 
lighting field resulting from the work of the B.T.H. 
research laboratory witnessed. Mention need scarcely 
be made of the fact that in conjunction with its associated 
companies, the Metropolitan-Vickers Electrical Company 





was perhaps the most attractive. This consists of a 
variable-speed air compressor with Scherbius control 
and electrically operated soot blowers fitted to 
the boilers. The first of its kind, the 3000 cubic foot 
compressor and new control apparatus, shown in Figs. 
1 and 3 respectively, is controlled automatically to suit 
the demand by varying the speed, thus improving the 
overall efficiency and reducing wear. With the normal 
drive for an air compressor, having a motor running at 
constant speed, the compressor supplies air through a 
receiver to the service lines, and the quantity is controlled 
by intermittently closing the compressor’s inlet valve. 
But since considerable power is required to drive the 
unloaded compressor at full speed and to build up the 
pressure before the air can be supplied again to the line, 
the intermittent unloading process is inefficient. 

The driving motor of this new variable-speed equip- 
































FIG. 1—-INDUCTION MOTOR AND, COMPRESSOR 


has made marked progress, for whereas on the former 
occasion the number of workpeople employed was 11,000, 
it is now 17,000, of which more than 9000 are at Rugby. 
Other works belonging to the firm, we may remind 
readers, are at Willesden, Birmingham, Coventry, 
and Chesterfield,fwhere the main products are switch 


gear, industrialq motors from 1 to 50 H.P., and 





FiG. 3—INDUCTION MOTOR CONTROL APPARATUS 


glass parts for “‘ Mazda” lamps and radio valves respec- 
tively. At Coventry vacuum cleaners and other small 
electrical devices, including magnetos, are also produced. 

One of the company’s developments since the last 
I.E.E. visit has been the production of rectifiers. Besides 
metal-clad equipments the company is producing glass 
bulb and pumpless steel tank rectifiers. For the trans- 
former stations of the B.B.C., B.T.H. rectifiers have been 





and Ferguson Pailin, Ltd., the B.T.H. has since the 1925 
I.E.E. Birmingham meeting established an elaborate 
switchgear testing station at Trafford Park, Manchester, 
for rupturing capacity and other investigations. That 
these investigations are of the utmost value to switch- 
gear users there can be no doubt, but it is regrettable that 
there is now a tendency to call for rupturing capacity 


FiG. 2—MILLION VOLT 
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IMPULSE TESTING GENERATOR 


ment is a slip-ring induction machine capable of having 
its speed varied above and below synchronism by means 
of a Scherbius speed regulating set. Rated at 615/307 H.P. 
at 250/125 r.p.m., the three-phase, 50-cycle motor is 
supplied at 440 volts, whilst the rating of the Scherbius 
machine is 150 kVA at 190 volts. This machine is shunt 
excited from a tapped transformer, and runs in conjunc- 
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difficult 
carry out, and closer co-operation between the manufac- 
turer and the operating company or consulting engineer 
appears to be desirable. 

Space limitations preclude the possibility of describing 
in detail all the jobs of interest to be seen on the occasion 


acceptance tests that are and expensive to 


of this I.E.E. visit. From the point of view of novelty 
some new equipment installed in the works power-house 


FIG. 4—CONTROL CUBICLE FOR SOOT BLOWING EQUIPMENT 


tion with a small A.C. exciter gear driven from the main 
motor. Speed control is obtained by a face plate tapping 
switch which changes the transformer taps and thus varies 
the excitation of the Scherbius machime. This speed- 
control switch is operated by a Hopkinson Carlstedt 
pressure regulator, and raises the speed if the pressure 
drops and lowers it if it increases, thus maintaining 
approximately constant pressure during all changes of 
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load. If the quantity of air required is less than half 
the maximum, the motor runs at its lowest speed and the 
unloading valve comes into operation, but the losses 
arising from unloading are less than those experienced 
with a constant-speed drive because of the lower number 
of revolutions. 

By reason of the avoidance of the unloading condition 
at top speed and on account of the fact that the com- 
pressor’s efficiency is improved at reduced speed in conse- 
quence of the lower temperature at which it works, an 
appreciable saving in power is obtained by this variable- 
speed arrangement. The extra cost of the equipment 
is said to be saved in about two years, whilst as the speed 
and temperature of the compressor are reduced for most 
part of the time, maintenance is also reduced. Where a 
compressor runs for long periods unloaded, these advan- 
tages are, of course, particularly important. The control 
apparatus shown in Fig. 3 consists of the speed cubicle 
containing the tapped transformer and face plate switch, 
the regulating set behind the cubicle, and the starting gear 
for the motor driving the Scherbius machine. The main 
switch and the starter for the main induction motor are 
situated on the right. 

The new electricaily operated soot-blowing equipment 
for the works power house boilers, shown in Figs. 4 and 5, 
has been developed by Babcock and Wilcox and the 
B.T.H. Company to obviate the disadvantages of hand 
blowers, and is expected to meet with widespread favour 
in large power stations. With hand blowers, the B.T.H. 
Company explains, each blower has to be operated for 
two or three minutes, and on a large boiler it is sometimes 
necessary for thirty to forty blowers to be fitted. For the 
tubes to be thoroughly cleaned, the blowers must be 
operated three or four times a day, and there is always 
a possibility of some of the head being missed. The 
scheme under consideration releases men needed for hand 
soot blowing for other work, and it ensures that none of 
the heads are overlooked. Star wheels and operating 
studs on each of the motor-operated soot blower heads with 
speed reduction gear, cause varying number of operations 
to be made before the head comes to rest.» From a cubicle 
(Fig. 4) on the boiler house floor, the heads are controlled, 
the front of the cubicle being divided into panels according 
to the number of heads and having a master panel. A push 








FIG. 5—SOOT- BLOWER EQUIPMENT 


button on this panel causes the heads to be operated in a 
sequence, each head starting immediately the previous one 
ceases to operate, but any individual head may be operated 
separately by a change-over switch, and its appropriate 
push-button. 

Lamps on the head panels give visual indication of 
the apparatus in motion. As the conditions under which 
soot blowers work make them liable to failure through 
buckling and subsequent jamming of the steam jet pipes, 
audible warning is given if any motor comes to rest whilst 
steam is blowing through the jets, and a red lamp on each 
panel indicates which head has _ stopped. If a 
blower head fails, the next one starts up automatically, 
and the sequence is thus continued. As it is often impos- 
sible to repair jammed heads until the boiler has been 
shut down, a switch is provided on each panel to cut 
out any such head. Moreover, as it is sometimes possible 
to wind a jammed head back in the reverse direction to a 
position where steam does not blow through it, hand gear 
is provided for putting the motor out of action and bring- 
ing it into engagement again. 

Of the turbo-generators in the course of construction, a 
50,000-kW set for the Ironbridge power station of the 
West Midlands Electricity Authority is one of the most 
important. A still larger machine is a 75,000-kW set 
for the Barking power station of the County of London 
Electric Supply Company, similar to three other B.T.H. 
machines already installed in that station. From the 
point of view of high steam pressure the most notable 
set is one rated at 30,000 kW for the Dagenham works of 
the Ford Motor Company. It is an extraction machine, 
designed as in the case of the previous B.T.H. set supplied 
to that company for a pressure of 1200 lb. per square inch 
and a temperature of 725 deg. Fah., which will be eventu- 
ally raised to 900 deg. Fah. For the Delray power station 
of the Detroit Edison Company, U.S.A., there is under 
construction a 10,000-kW, 3600 r.p.m. machine. Designed 
to operate with steam at 815 lb. per square inch and a total 
temperature of 900 deg. Fah., it will exhaust into the 
existing steam mains at a pressure of 410 lb. per square 
inch for supplying the sets already installed in the station. 
Various sets were to be seen under construction for 
overseas. 

In the large machine section adjoining the turbine 
department there were being constructed motors and 
generators for service on board ship, for mine winders, 
rolling mills, and other industrial plant. Work is in hand 
on the generating plant for the new Cunard liner ** Queen 
Elizabeth ” being built by John Brown and Co., Ltd., the 
order consisting of four 2200-kW, 220-volt D.C. geared 











turbo-generator sets, with combined condensers, and two 
75-kW D.C. emergency generators for coupling to oil 
engines built by Mirrlees, Watson, Bickerton, Day, Ltd. 
For another large vessel, the new ‘‘ Mauretania,’’ the 
B.T.H. Company is supplying generating plant and motors. 
Orders have been received for this ship from the Sunder- 
land Forge and Engineering Company for four 800-kW, 220- 
voit D.C. geared turbo-generators, with combined con- 
densers, and from Samuel Taylor and Sons (Brierley 
Hill), Ltd., for twenty-two 10 H.P. motors for operating 
boat winches. 

Much might be written on the electric winder work and 
rolling mill drives which are being called for in increasing 
numbers in consequence of the increased demand for steel. 
In the transformer department much of interest to distribu- 
tion engineers was to be seen, most of the transformers 
having on-load tap-changing gear and incorporating special 
features, such as shielded high-voltage windings, to 
ensure uniform voltage distribution under impulse con- 
ditions. 

One of the most interesting features of the transformer 
department is the twelve-stage impulse testing equip- 
ment (Fig. 2) for testing the insulation of transformers 
under high transient voltages. Designed for an output 
of 1,000,000 volts, its energy when fully charged is 
12 kilowatt-seconds. The equipment is operated from a 
control gallery on which there is a high-speed cathode ray 
oscillograph for observing and recording the transients. 
From the same gallery the spacing of the measuring sphere 
gap is remotely operated, and readings are obtained on 
an indicator above the control panel. By means of an 
air blast expulsion gap, the impulse generator is protected 
from power follow-current from the transformer. The 
entire process of the impulse testing is initiated by operat- 
ing a push button, which applies a voltage peak from a 
peaking transformer to the grid of a thyratron. Through 
discharge circuits, this operates the beam control devices 
in the high-speed oscillograph, and also a small impulse 
generator, occupying a space of less than 1 cubic foot, 
but having an output of 50 kV the impulse output from 
this initiating the discharge from the main impulse 
generators. 

So much work of interest is going on in the research 
laboratory that it is difficult to select any particular 
items for special reference. In the electrical and develop- 
ment section investigations are being carried out on 
electrical surge phenomena, impulse testing, road lighting 
problems, noise analysis, sound measurement, and 
sound film production, while in the vacuum physics 
section attention is being paid to lamp research and 
development, photo-electric cells, cathode ray tubes, 
electron opties, &c. In the high-frequency section, high- 
frequency measurement, radio interference problems, and 
television cireuit development are being carried out, 
and in the insulation section investigations are in hand on 
synthetic resins and moulding powders, varnishes, com- 
pounds, and sheet insulation. A recent addition is an 
air-conditioned film laboratory, fully equipped for the 
production of 16mm. film and complete with recording 
studio, preview theatre, animation camera equipment, 
cutting and printing rooms, and a 16 mm. film processing 
laboratory, the new premises being designed so that the 
production section, film workrooms, and _ laboratories 
are conveniently segregated in the same building. 

Among other sections of the works visited were the 
two lamp factories where the Mazda lamps and valves 
are made ; the new welding shop, where thick steel plate 
is rolled, shaped, and welded; the foundry, in which 
are produced both ferrous and non-ferrous castings ; 
the measuring room, equipped with machines to enable 
practically any type of investigational work necessitating 
fine accurate measurement to be undertaken ; the motor 
and contro! departments devoted to the manufacture 
of A.C. motors and control gear ; and the home appliance 
factory, where electric refrigerators, cookers, and washing 
machines are manufactured. 

For the production of medium-sized electric motors 
such as A.C. commutator motors and ‘ No-Lag’”’ power 
factor correction motors, &c., the most modern type of 
machine tools are employed, while other interesting plant 
includes a balancing machine, gear-cutting machines, and 
various presses. Among the last mentioned is a special 
fractional horse-power stator-punching machine that 
punches the laminations from the sheet, grinds them, and 
delivers them in stacks of correct quantity automatically, 
the average hourly output reaching several thousand 
punchings. In addition to the presses in the motor 
factory, there is a specially equipped press shop, where 
about 400 tons of sheet steel are dealt with each month 
by presses ranging from 2-ton notching presses operating 
at 720 strokes per minute, to 500-ton presses for large 
sheets, the hourly output from this shop reaching 40,000 
stampings. 

B.T.H. control gear is made in a three-storey building 
opposite the motor factory, fully equipped for the produc- 
tion of gear ranging from switches for use with fractional 
horse-power motors up to the most elaborate equipment 
for controlling machines of 20,000 H.P. and above. At 
the present time chief interest centres on an order valued 
at over £1,000,000 received from the London Passenger 
Transport Board covering the supply and erection of 
train control and auxiliary equipment. 








The Quarter’s Shipbuilding 
Returns. 


THE statistics issued by Lloyd’s Register of Shipping 
regarding merchant vessels under construction at the end 
of June last show that in Great Britain and Ireland there 
is a decrease of 52,004 tons in the work in hand as com- 
pared with the figures for the previous quarter. The 
present total of tonnage under const ruction—-1,037,073 
tons—is less by 162,900 tons than the tonnage which was 
being built at the end of June, 1937. It is, however, very 
considerably in excess of the aggregate tonnage now under 
construction in the three leading countries abroad. 

About 176,000 tons—17-0 per cent. of the tonnage now 
being built in this country—are intended for registration 
abroad or for sale. 


The tonnage construction abroad* 


now under 























1,789,829 tons -is 15,790 tons less than the work which 
was in hand at the end of March last. 

The leading countries abroad are : 
tons; Japan, 290,332 tons; Holland, 280,816 tons ; 
United States of America, 166,870 tons; Italy, 136,785 
tons ; Sweden, 114,675 tons ; and Denmark, 107,075 tons. 

A table shows that, of the tonnage being built abroad, 
537,636 tons, or 30-0 per cent., are intended for regis 
tration elsewhere than in the country of build. 

The total tonnage under construction in the world* 
amounts to 2,826,902 tons, of which 36-7 per cent. is 
being built in Great Britain and Ireland, and 63-3 per 
cent. abroad. The quarterly total for the world is 67,794 
tons less than at the end of March last, but is still higher 
than any recorded from June, 1930 to March, 1937. 

In Great Britain and Lreland construction was com- 
menced upon 156,970 tons during the last three months, 
a decrease of 16,061 tons as compared with the correspond- 
ing total for the March quarter. During the quarter 
ended June last 286,733 tons were launched in Great 
Britain and Ireland, an increase of 106,741 tons as com 
pared with the previous quarter. Similar figures for 
abroad are 558,570 tons commenced and 561,447 tons 
launched, showing, as compared with the previous quarter, 
an increase of 123,669 tons in the tonnage commenced 
and of 115,105 tons in the tonnage launched. 

Steam and motor oil tankers of 1000 tons gross and 
upwards under construction in the world amount to 111 
vessels of 926,510 tons, of which 35 vessels of 291,842 tons 
are being built in Great Britain and Ireland, 16 vessels of 
155,150 tons in Germany, 15 of 116,220 tons in Holland, 
11 of 82,650 tons in Italy, 10 of 84,578 tons in the United 
States of America, 5 of 60,625 tons in Japan, and 5 of 
43,975 tons in Sweden. 

The vessels being built in the world at the end of June 
include 12 steamers and 56 motorships of between 8000 
and 10,000 tons each; 4 steamers and 48 motorships of 
between 10,000 and 20,000 tons ; 2 steamers and 3 motor 
ships of between 20,000 and 30,000 tons ; and 3 steamers 
each exceeding 30,000 tons. 

Of the 1,037,073 tons under construction in Great 
Britain and Ireland at the end of June, 551,983 tons con 
sisted of motorships, while at the same date the motorship 
tonnage being constructed abroad, 1,256,162 tons, was 
739,530 tons in excess of that of the steamers. 

The table respecting marine engines shows that the 
horse-power of steam engines now being built or being 
fitted on board amonnts to about 1,040,000 H.P.; this figure 
includes 86 sets of turbine engines of about 667,000 8.H.P. 
The horse-power of the steam reciprocating engines, 
about 373,000 H.P., represents 12-5 per cent. of the total 
horse-power of marine engines now being built in the 
world. The figures for oil engines aggregate approxi- 
mately 1,941,000 H.P., and comprise 65-1 per cent. of the 
world’s total horse-power of marine engines under con 
struction. 

Of the merchant shipbuilding in hand throughout the 
world at the end of June, 1,595,477 tons are being built 
under the inspection of Lloyd’s Register. Of this total, 
919,097 tons, representing 88-6 per cent. of the tonnage 
being built there, are under construction in Great Britain 
and Ireland; while, of the tonnage being built abroad, 
676,380 tons are being constructed under the inspection of 
Lloyd’s Register. 


Germany, 396,953 








SIXTY YEARS AGO. 


[IN our issue of July L9th, 1878, we published a short 
illustrated description of ‘ Brayton’s Hydro-carbon 
Engine,”’ exhibited at the Bristol Show of the Royal 
Agricultural Society by Thomson, Sterne and Co., of 
Glasgow. The engine, we stated, belonged to the class of 
internally heated air engine, and had been favourably 
known for some time in the United States. The Brayton 
engine is still remembered in the history of internal com- 
bustion engineering, and is representative of a type to 
which the name constant combustion has been given. The 
example described had a working cylinder 8in. in diameter 
by 12in. stroke, and an air pump cylinder of the same 
diameter and half the stroke. The fuel used was stated to 
be “‘ crude petroleum or any light hydro-carbon.” It was 
delivered by a small pump on to a vaporiser lying imme- 
diately beneath the inlet valve. This vaporiser consisted 
of two perforated discs between which there was placed a 
layer of wire gauze. The fuel delivered on to this gauze 
by the pump was vaporised by the air delivered by the 
air pump into the working cylinder when the inlet valve 
opened. To start the engine a supply of compressed air 
stored in a reservoir in the engine base-plate was admitted 
above the gauze diaphragm. The vaporised fuel was then 
ignited by a match, or, as an improvement, by means of 
asmall coil of platinum wire heated by an electrical battery. 
Thereafter the incoming mixture was ignited by the 
flame which continued to exist in the cylinder. On the 
return stroke the products were expelled through an 
exhaust valve which opened at the end of the down stroke 
and closed just before the piston reached its highest point. 
The piston therefore received an impulse every out stroke. 
It was stated that the engine as exhibited at Bristol ran 
at 200 r.p.m., and developed 5 B.H.P. The cost of fuel 
was given as about Id. per horse-power hour. A con- 
structional detail of interest was the manner in which the 
connecting-rods of the working cylinder and the air pump 
were coupled to their respective pistons. Instead of a 
gudgeon pin“as now commonly employed, the connection 
was made by a flat spring strip fixed at its upper end to 
the underside of the piston and at its lower end to the head 
of the connecting-rod.... Ina note in the same issue we 
recorded the curious behaviour of Russia’s two circular 
ironclads known as the “‘ Popoffkas,” from the name of 
their designer, Admiral Popoff. They had been taken to 
Sulina at the mouth of the Danube to test their charac- 
teristics in a current. Against the stream they behaved 
satisfactorily, but when later they raised their anchors to 
return to Odessa they circled round and round in the river. 
All efforts of the engines to steer them were ineffectual, 
and only after they had drifted down the river like logs 
and reached smoother water could mastery over them be 


obtained. 


* From Kussia, no returns have been received ; for Spain 
complete information is not available, 
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Lamps and Eyes.* 


May I first extend to you all a very hearty welcome on 
behalf of the Electric Lamp Manufacturers’ Association ? 
Perhaps most of you know the object of this Bureau. We 
are maintained by the manufacturers of the various brands 
of lamps whose names you see above your heads, for the 
purpose of promoting the full and proper use of electric 
lighting in the service of the community. We act as a 
general clearing house for information which we collect 
not only from this country, but from all over the world, 
and I do hope you all realise that we shall be very glad to 
see any of you if you care to come here, and possibly 
bring those to whom you are responsible, if you feel that 
you would like to discuss any lighting matter whatever. 

Lighting as a whole only interests people so far as it 
affects eyesight, and therefore before we begin think- 
ing of what sort of lighting scheme we should use, it 
seems to me reasonable that we should first of all have a 
look at eyes and eyesight, and see what our eyes demand 
to give reasonable service, and how they react to various 
kinds of lighting. The first thing that we should realise 
is that eyes are very, very old things indeed. We in this 
room range in our ages from something to something else 

-you note I am being very careful—and some of us might 
imagine our eyes are just, say, forty years old. That may 
be true up to a point, but it is very far from the whole 
truth because these eyes of ours have been developing 
ever since mankind came on to the earth. For at least 
a hundred thousand years, and probably a good deal 
longer, these eyes have been evolving or developing to 
work at their best with the kind of illumination under 
which they would normally have to work. I think it is 
obvious to everyone that except during the last two 
hundred years or so—which is absolutely nothing com- 
pared with the enormous length of time before then—our 
eyes have been developed to work at their best in outdoor 
conditions of natural daylight. Imagine the amount of 
light we have available out of doors on an ordinary day— 
not a day like to-day—compared with what we have 
indoors. This cube which you see here can be regarded 
in its volume as representing the amount of illumination 
available to you normally out of doors; that is the sort 
of illumination you will get in the shade of a tree on a 
sunny day. It is about 1000 foot-candles. In the last 
one or two hundred years we have started to come indoors, 
and we do probably more than half our work indoors 
under artificial light, and the sort of artificial light we get 
is provided by one 60-watt lamp in a living room or one 
100-watt lamp in a large office where we work, and the 
illumination that we get is about 5 foot-candles. Is not 
that absolutely absurd ? How can we expect eyes, made 
to use that large amount to which I have previously 
referred, to get along even reasonably well with the tiny 
number of foot-candles that we are trying to give them. 
Most of you in the body of the hall are sitting under an 
illumination of something in the region of 5 foot-candles. 
Fthink you will agree that is just as good as you get in a 
good many places. I do not know about your own homes, 
but I am sure it is not very much more than that. 

In addition to the change from natural lighting to 
artificial lighting, I think we should also take into account 
the change in our work. Those old pre-historic ancestors 
of ours worked or played or hunted in the day-time, but 
at night I suppose they stopped and went to sleep—at 
any rate they did not do much work ; but nowadays we 
have to use our eyes all day long, not for seeing objects 
at long distances as our ancestors did, not for looking at 
large objects like cows and sheep, but in concentrated 
vision, looking at small print and needlework and indus- 
trial processes and so on. Taking all the facts together, 
you see that our eyes nowadays are working under hope- 
lessly unnatural conditions in very poor lighting. How 
many of you realise just how much the amount of light 
alone can affect your ability to see ? I do not think that 
most people realise that eyes are very similar to cameras, 
and to a certain extent work in the same way. If you take 
out a camera on a bright sunny day you can get a snap- 
shot, a nice clear picture. On a gloomy day try and take 
a picture of a moving object, and the whole thing is 
blurred, you get practically no result at all. To show the 
resemblance, the lights here have been lowered so that the 
illumination is very poor, and this dise which you see is 
being turned round at a uniform speed by a clockwork 
motor. It is not connected to the mains in any way what- 
ever. I think it is now going round at such a rate in the 
present illumination that the spokes, if you can see them 
at all, appear to be blurred. You have not much idea of 
how quickly the dise is turning, but obviously it is going 
fast. Now if I increase the illumination the disc is much 
more clearly seen, and it appears to be going much more 
slowly, although, in fact, the speed has been unaltered. 

As the result of much work which has been done to find 
out the relationship between lighting and seeing, we have 
discovered quite a few interesting facts. We did not 
know previously that for equal amounts of effort it takes 
three times as much light to read a newspaper as to 
read an ordinary book. A newspaper is not printed on 
paper which takes the type particularly well in most 
cases; it is a little blurred, the edges are not sharp, 
whereas a book is pretty well printed. We also know 
that we need much more light for sewing than for reading— 
hence the wife’s headaches. Another thing we have dis- 
covered, which I suppose we really knew before, but did 
not realise it, is that the pupil of the eye itself gets a 
great deal smaller as we get older, and so less light is 
admitted to the back of the eye. Let us suppose that at 
twenty years of age a person has a pupil area of 100 per 
cent., and will need 100 per cent. of light. By the time he 
reaches seventy years of age, the area through which the 
light can be admitted has become only 33 per cent. of 
what it was at twenty. It means that for equal effort 
in reading the elderly person of seventy needs three times 
as much light as the youngster of twenty. All of us in 
this room need a good deal more light for equal effort than 
we did fifteen years ago. Tests have been made with an 
enormous number of people to find out just how much 
light people do need, or rather would like to have, for 





* From ‘“‘ A Review of Recent Progress in Electric Lighting 
Practice,” by Mr. A. D. 8. Atkinson, Lighting Service Bureau 
of the Electric Lamp Manufacturers’ Association. Visit of 
the Institution of Engineers-in-Charge, February 17th, 1938. 








perfect comfort under certain conditions. We asked these 
people to stand in front of a reading desk and read a 
newspaper, varying for themselves the light thrown upon 
it until they had decided they had as much as they wanted 
—no more and no less. We asked them to assume 4 
heavenly state in which lamps and current cost nothing ; 
all they had to do was to make themselves as comfortable 
as they could. Although we have now tested something 
like 50,000 people in this way, the results I am showing 
you are those for 21,000, and if we ignore the few cat-like 
people who can practically see in the dark, and also ignore 
those at the other end of the scale, the greedy ones who 
chose all they could possibly get, you find the vast majority 
of people chose somewhere between 32 and 175 foot- 
candles, the most popular being 125 foot-candles. That 
does make you think a bit, does it not ? 125 foot-candles 
is what people choose, and yet when they get home and 
pay for their own current they use only 5 foot-candles— 
one twenty-fifth of what they would like for real comfort. 
I think our eyes are worth more than that, and these 
people could get a good many extra foot-candles very 
easily and cheaply by local lighting of some kind. The 
results of the test are at least good justification for telling 
people that they should use a great deal more light than 
most of them are actually using at the present time. 

I do not think that people realise that lighting has also 
an enormous effect on our nervous and muscular systems. 
I know we think we have no nerves, but actually we all 
have and are affected by them. A very good illustration 
of that, I think, is if you imagine yourself driving a 
car along a good road for, say, 50 miles on a bright day. 
That is absolutely nothing. You arrive at your destina- 
tion as fresh as when youstarted. But if you drive the same 
car the same distance over the same road at night when 
there is a little fog about, the 50 miles is plenty. You 
have expended a great deal of nervous energy in just 
trying to see. That is the only difference in the two 
conditions, just a matter of the difficulty of seeing. 

As a result of the work we have been doing and telling 
to everybody concerned, I think people in general are 
beginning to realise that just enough light—or what 
they call just enough light—is usually far from enough. 
For instance, people in factories are beginning to realise 
that just enough light means a lowering of the rate of 
production ; it means more accidents, more spoilage, and 
soon. In ashop it will mean lost business, because people 
cannot see the merchandise properly, they do not get the 
right impression when they go into the shop. Ina hospital, 
it might even mean danger—considerable danger—a 
certain amount of lack of efficiency, and even in bad cases 
it might possibly mean lack of hygiene. One obvious 
place in a hospital where the people concerned must see 
absolutely clearly without any danger whatever is at the 
operating table. It has long been realised that the 
operating table must be very well lit to make quite certain 
that no one is going to make a mistake just because they 
could not see. Here we have a fitting which is intended 
to be suspended about 3ft. above an operating table. 
One of the requirements of a fitting like this is that 
wherever the surgeon puts his hand no shadow is cast on 
the particular part of the patient’s anatomy. It has to 
be practically shadowless, and so this fitting is arranged 
with a lamp in the middle and around the edge is a series 
of twenty or thirty mirrors which all throw the light down 
towards this central point here. I am going to measure 
the illumination from this fitting by means of a light 
meter, and it gives round about 600 foot-candles. That 
is the amount of light they are getting with that fitting 
in operating theatres now. To be certain of avoiding 
making any slip at the operating table, 600 foot-candles 
are needed, and I do not see how you can justify about 
one-tenth of 1 foot-candle on the staircase, say, of a 
public library, where a slip may be just as fatal in a 
different way—6000 times less light. As a matter of 
interest, you will notice that the glass round the bottom 
of this fitting is frosted; you cannot see the mirrors, 
which are on the opposite edge. The idea of that is rather 
humanitarian. But for that a patient with a local 
anesthetic would see the reflection of not one, but twenty 
or thirty surgeon’s knives making cuts, and he would not 
feel so good. 

I mentioned a light meter. I hope that by now you are 
all familiar with them. This is one of a variety of makes, 
and we do feel that any one connected with lighting or 
responsible for a lighting installation should possess a 
light meter or at least have access to one. It is extra- 
ordinarily useful in many ways. A meter will tell you 
when your lighting installation needs cleaning. The 
human eye is a bad judge of lighting. The illumination 
falls gradually and imperceptibly, due to dust, &c., until 
one day we find we have perhaps only two-thirds of the 
light we should have, whereas a weekly visit with a meter 
would tell you at once. Also, there is no argument about 
it. You can show the reading to one of your directors. 
You can take him round the premises and say definitely, 
“There is not enough light here.”’ If you use the meter 
and it shows 1 foot-candle, and you take it to some other 
part where it shows 25 foot-candles, I think it is proof 
enough that some unlucky ones have to get along with 
an inadequate amount of illumination. Light meters are 
not expensive now; they are about 45s. and upwards. 
That, I suggest, is not a great deal for the service they 
can give you. 

Last year the Board of Education issued a pamphlet 
dealing with the lighting of schools, and in it they made 
the recommendation that the minimum general lighting 
on the desks of a class-room in a school should be 10 foot- 
candles—commendably high, I think, coming from a Board 
which has to study economy so carefully. I believe there 
is no doubt at all that if you have lighting of that kind 
you are bound to benefit from it in cheerfulness and 
comfort and general agreeableness, but I would like to 
know how many schools in this country have a minimum 
of 10 foot-candles. I should think a very small fraction 
of 1 per cent. Such lighting must be beneficial, provided 
that glare is avoided. 

In connection with glare, I would like to introduce once 
again what you must think is now almost a hardy annual, 
that is, the pearl lamp, but we do think it important that 
people should understand about these pearl lamps. You 
cannot judge a sausage by its skin, so I am told, and you 
cannot judge a lamp by what it looks like. Selection of 
lamps would be very easy if you could, but unfortunately 
you cannot. FIt looks on the face of it as if the pearling of 





a bulb would bottle up a lot of light, and there are still 


some people, I think, who believe it does do so. I am 
not going to say it bottles up no light at all—that would 
be an untruth—but actually there is no appreciable 
difference between the light output of the pearl lamp and 
the clear one. In fact, they are both made to conform 
to exactly the same specification. In figures, I should 
say that if the clear glass lamp gives 100 per cent., the 
pear! will give about 98} per cent., and neither you nor I 
nor anyone else can possibly tell the difference between the 
two as far as light is concerned. Therefore I think I can 
truthfully say that there is no difference in the amount of 
light. In fact, the only differences are these—with the 
pearl lamp you get greater diffusion and less glare, less 
depth of shadows, and the lamp is a little cheaper. 

The use of pearl lamps is even more important now that 
coiled coil lamps have come into general use, because in 
the coiled coil lamp you concentrate the filament into 
something more akin to a spot instead of being spread. 
May I spend a moment or two on the coiled coil lamp * 
I believe there are still a few Doubting Thomases who will 
not or cannot believe that the manufacturers are kind 
enough to make a better article and not charge more for 
it. It does probably sound rather strange, but there it is. 
Actually, the whole principle of the coiled coil lamp is to 
bunch the filament as much as possible. To describe 
briefly the construction of the coiled coil lamp, general 
service lamps nowadays are filled with gas which circu- 
lates around the filament and carries the heat away from 
it. What we have done in the coiled coil lamp is to wrap 
up the filament in such a way that the cooling effect of the 
gas is reduced as much as is conveniently possible, which 
means that, other things being equal, the filament will 
get hotter than it used to in its former state. We do not 
want it to do that because it would have a shorter life, and 
so we make the filament both fatter and longer to keep its 
temperature the same. By having a fatter and longer 
filament running at the same temperature, you have 
more metal emitting light, and therefore naturally you 
get more light. I think possibly that is the simplest 
explanation. In the coiled coil lamps the increase of light 
amounts to 20 per cent. in the 40-watt size and 10 per 
cent. in the 100-watt size, and there are intermediate 
advantages in the intermediate sizes. 

It is worth while remembering that a lamp is a very 
sensitive article. It is made to work on one voltage and 
one voltage only. There is sometimes a temptation to 
buy lamps made for a voltage which does not agree with 
that of the sockets into which we are going to put them, 
but it is very seldom worth while using the wrong voltage 
lamp. Supposing you have a 230-volt supply, and you 
decide that you would like your lamp to last a little longer, 
you might buy 240-volt lamps and put them into the 
230-volt sockets. Admittedly you will get a longer life, 
but you will also drop something like 17 per cent. in output 
of light, and it is not worth it because you are paying for 
light when you buy alamp. Or if you feel that you would 
like to obtain extra light from your lamps, and you buy 
220-volt lamps and put them into 230-volt sockets, you 
will get another 20 per cent. or so of light, but you will 
cut down the life of the lamp by one-half ; you are always 
having to renew lamps, and it is not worth it. Practically 
never will you find it worth while using lamps of the wrong 
voltage ; they should only be used on the voltage for 
which they are designed. 








Superimposing in Power Stations.* 


ONE of the most interesting developments in American 
central station practice has resulted in the installation 
of equipment working at pressures between 1200-1400 lb. 
per square inch, which has been superimposed on older 
and lower pressure installations. The forerunner of 
these installations was the Edgar station of the Boston 
Edison Company at Weymouth, Mass., soon to be followed 
by the Lakeside (Milwaukee) plant and a long list of 
successful installations. Mr. Theodore Baumeister, 
junr., now consultant on the plant at Twin Branch working 
at 2400 lb. pressure, has been good enough to prepare 
the following discussion of the “topping plant,” so 
called, which shows the state of the art in this most 
important and interesting development of central station 
practice. 


THe “ Topping PLANT.” 


About 1925 some central station designers recognised 
the possible merits of high steam pressure and as a 
preliminary step to the full realisation of the cyclic 
possibilities, high-pressure boilers operating at 1200 lb. 
to 1400lb. per square inch were installed in existing 
low-pressure stations at Edgar and Lakeside. The 
high-pressure steam was expanded through a high- 
pressure turbine and exhausted into the existing steam 
headers of the plant. Additional station capacity was 
thus obtained and simultaneously greater efficiency 
in the transformation of heat into electrical energy. 
These early installations, while small in size as measured 
by present standards, were the forerunners of the numerous 
high-pressure plants erected during the period 1928 
to 1931. They all served to demonstrate the practicability 
of equipment working at 1400lb. pressure. During 
the depression period of the 1930’s the art of steam 
power generation was dormant, but not decadent. With 
the rapid increase of system loads experienced from 
1935 to 1937, many additions to station capacity were 
required. The high-pressure cycle was recognised as 
economically sound. The older high-pressure plants 
had demonstrated that both costs and reliability were 
satisfactory. Many designers naturally turned to the 
use of pressures of 1400 lb. to meet the increasing demands 
of 1935. This use quickly crystallised into a preference 
for the superimposition of high-pressure boilers and 
turbines on the prime movers of existing low-pressure 
plants. This procedure largely avoided the time and 
expense needed to establish a new plant in a period of 
general economic uncertainty. The superimposed or 
** topping *” plant thus met with considerable favour, and 
numerous such installations were designed and constructed. 


* From a paper read by Mr. George Orrok, of New York, 
at the International Engineering Congress, Glasgow, June 22nd. 
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Justification for “‘ Topping.’”’-—Various reasons have 
justified the selection of the “topping” plant as an 
economic means of extending generating capacity, among 
which the following are typical :— 

(1) Lower cost of service. 

(2) Better utilisation of existing electrical trans- 
mission systems. 

(3) Elimination of inefficient plant capacity from 
the system. 

(4) Reduction of the cinder and smoke nuisance by 
the retirement of obsolete fuel burning equipment. 

(5) Continued use of old equipment and plant that 
is still in good operable condition because of adequate 
maintenance in the past. 

(6) Better utilisation of existing plant sites and 
structures because of higher capacities as measured 
by kilowatt per square foot or kilowatt per cubic foot. 

(7) Improved fuel economy on old equipment. 

(8) Increased system generating capacity without 
attendant increases in fuel consumption. 

(9) Increased generating capacity without increase 
in the requirements for the condenser circulating water. 

(10) Substitution of modern large-size, high-pressure, 
high-temperature boilers for small-size, low-pressure, 
low-temperature, less-efficient equipment resulting in 
lower fuel, maintenance, and labour costs. 

(11) Less burden on financing operations with avoid- 
ance of possible heavy retirements. 

(12) Continuance of the service life of some old 
equipment which is still in good physical condition, 
but is no longer usable in its present form because of 
progress in the art. 


This list reflects pertinent grounds for the extension 
of capacity by superimpoisng high-pressure boilers and 
turbines on existing low-pressure prime movers. Other 
alternative procedures could be employed to gain the 
same end of increased capacity. New full expansion 
capacity could be used instead of “ topping.” Such a 
programme, however, would leave the old low-efficiency 
plants still in existence, or it would call for extreme 
retirements if complete substitution were effected. On 
the other hand, “ topping” may serve to remedy these 
conditions. The removal of a multiplicity of small, 
inefficient, low-pressure boilers, and the addition of 
adequate large modern high-pressure boilers, with 
improved efficiency, and the placing of a high-pressure 
turbine generator between the new boilers and the old 
turbines, results in improved heat rate and labour charges 
for the entire plant. It is thus typical to modify a 
50,000-kW plant working at 200 1b. pressure to become 
a system working at 1400 lb. pressure and of substantially 
double the capacity. The heat rate of the old plant might 
accordingly be reduced from a value of 25,000 B.Th.U. 
per kilowatt-hour to one of half that amount, or 12,000 
to 13,000 B.Th.U. per kilowatt-hour. Such a reduction 
in fuel rate means not only that the operating cost is 
proportionately lower, but it entails the further advantage 
of utilising the old fuel-handling and storage system 
for twice the generating capacity. The same weight of 
coal is used to obtain a return of twice the electrical 
capacity that existed prior to the topping extension, 
and the old condensing system can be used to serve nearly 
twice the generating capacity. 

Full Expansion v. “ Topping.”—The alternative 
proposal to the toppng programme in the example cited 
would be to extend the capacity by means of a new 
50,000-kKW full expansion addition. In order to realise 
the best fuel economy on the new unit, the same conditions 
of initial pressure and temperature could be selected 
as were chosen for the superimposed plan. This new 
extension would be modern in all respects, and every 
advantage could be taken of progress in the design of 
low-pressure turbine and condensing plant as well as 
the merits of large high-pressure equipment. Such a 
modern full expansion extension would realise not only 
the thermodynamic worth of the high-pressure cycle, 
but it would also take advantage of the improved Rankine 
efficiency ratios of the latest low-pressure turbine designs. 
The units would be built for regenerative feed water 
heating, which is generally not the case for the older 
low-pressure equipment that a true “ topping ”’ installa- 
tion must use. There is greater latitude in the selection 
and arrangement of plant auxiliaries, and the auxiliary 
power requirements can be reduced to a minimum. The 
condensing plant can take advantage of the highest 
vacua with improved heat transfer and pump design. 
The maintenance and operating labour charges on the 
low-pressure end would be reduced at the same time 
as the minimum heat rate is obtained. As a consequence 
of this effective use of modern equipment, it is reasonable 
to expect that the full expansion extension will give a 
heat rate probably 1000 B.Th.U. better than with the 
“topped” plant. This would mean typically 11,500 
B.Th.U. per kilowatt-hour on the full expansion alternative 
as compared with 12,500 B.Th.U. per kilowatt-hour on 
the “* topped ”’ plant. 

The selection of the suitable programme for capacity 
addition from between these two alternatives requires 
careful analysis of the economics of the problem. It is 
impossible to state categorically any formulation which 
would lead to a definite answer in all instances. Many 
local circumstances must be considered. The load factor 
on the station will differ after “ topping” from what it 
was before on any interconnected system. The old 
station, because of its high production cost, would have 
served the peak and emergency periods. After “‘ topping ” 
the entire capacity of the altered plant will have become, 
most likely, more efficient than any other steam capacity 
on the system. It would therefore move from its old 
position near the peak to a base load rating. This shift 
in position is bound to influence the scheduling of all 
other units on the system, and particularly the present 
best units. Load factor in relation to system load and 
plant location must be studied to make certain that the 
most economic solution has been obtained through 
“topping.” The price of fuel is likewise of importance. 

If an extension of the same capacity were obtained by 
the simple addition of new full expansion equipment, 
without disturbing the old plant, the economics would be 
different. The new capacity would rightfully take its 
place on the base of the load curve, while the old plant 
would continue to serve on the peaks. The base load 
would thus be carried with a minimum heat rate of 
11,500 B.Th.U. per kWh, while the peaks would continue 





at the rate of 25,000 B.Th.U. per kWh. The comparison 
of the total cost of operation by this method with that 
resulting from a ‘‘ topped ” plant which would carry the 
entire load at 12,500 B.Th.U. per kWh is a matter 
heavily influenced by the load factor, fuel price, and 
investment charges. It is reasonable to anticipate that 
the higher the load factor and the higher the fuel price 
the greater becomes the justification for ‘‘ topping.” 
Conversely, the lower load factors and fuel prices will 
favour the full expansion addition without alteration of the 
old plant. 
[INVESTMENT OR NeW CaPACciry. 

It was mentioned above that the investment charges 
must be analysed if a rational decision is to be made. 
There is no need to consider the case of demolition of the 
old plant, and complete replacement by a new plant, 
because the economics of such a programme are quite 
obvious. There has been no attempt made, in other 
words, to justify a ‘‘ topping ”’ installation on the grounds 
of improved efficiency alone. Where needs for additional 
capacity are present the accompanying improvement in 
efficiency may indicate the economic advantage of 
rehabilitation by ‘‘ topping.” Inefficient equipment 
which is still in good physical condition may thus be 
restored to service at a higher load factor and better 
efficiency than previously existed. The same increase in 
capacity could, of course, be obtained as described above 
by a full expansion addition. The old plant, with low 
efficiency, would continue in service. On the basis of the 
increased capacity of, say, 50,000 kW over an existing 
low-pressure, low-efficiency 50,000-kW plant, the alter- 
nate schemes of ‘“ topping’? and full expansion would 
show typically a first cost comparison as given in the 
following table :— 


Investment per Kilowatt of New Capacity. 
Topped plant, 
ace. 
10 
50 
25 


25 


Full expansion 
plant, dollars. c 
ne >, bgt ae 


Capital account. 


Structures 
Boiler plant 
Turbine plant 
Electric plant 


25 
25 
25 
110 


Total ... 100 


’ 


In the preparation of this table an ‘ average ”’ esti- 
mated cost of 100 dollars per kW has been used for the 
full expansion addition. This cost can be allocated about 
equally to four major capital accounts in the plant, or 
25 dollars per kW each for structures, boiler plant, turbine 
plant, and electric plant. This allocation may not be 
specifically exact, but it at least represents a reasonable 
distribution of the costs for comparison with the alternate 
arrangement of a ‘“‘ topping” installation. With “‘ top- 
ping ”’ it is possible largely to preserve the old structures 
formerly used to house the low-pressure boilers which are 
removed. The changes needed here are small when com- 
pared with the requirements of new full expansion capacity. 
The estimated expense is therefore stated as 10 dollars, 
instead of 25 dollars, for the structures account. 

The boiler account reflects a much different picture. 
Under the conditions in the premise it is necessary to 
install approximately twice the boiler capacity for the 
“topping ” alternative as for the full expansion plant. 
The boilers, in the former case, must be of sufficient 
capacity to meet the needs of the entire plant, 100,000 kW, 
whereas in the latter case the low-pressure boilers are not 
disturbed, and new boiler capacity for only 50,000 kW 
need be installed. In accord with these conditions the 
boiler plant cost has been set down in the table as 50 dollars 
for “‘ topping,”’ but 25 dollars for full expansion. 

In the matter of the turbine account the reasoning 
leads to a different conclusion. “‘ Topping ” turbines are 
expensive on the unit basis when compared with the full 
expansion turbines. No difference in generator cost is to 
be expected. The increased capacity of the feed system 
with the larger “‘ topped ”’ plant will offset the cost of the 
condensing plant needed for the full expansion unit. The 
costs of the two alternative turbine accounts have there- 
fore been taken as alike, or 25 dollars per kW. 

With the electric plant it is necessary to purchase the 
same capacity, and no difference in price is to be expected 
on the two alternate points. Each has been taken at 
25 dollars per kW. 

The total costs of the additional capacity are thus 
shown in the table to aggregate 100 dollars per kW for 
full expansion and 110 dollars per kW for “‘ topping.” If 
these figures can be considered as typical—and experience 
shows that they are not unreasonable—it can be seen that 
the “‘ topped ” plant does not display any marked advan- 
tage from the viewpoint of investment cost of the new 
capacity. The ‘‘ topped” plant will not give as good 
thermal efficiency as the new high-pressure full expansion 
unit by itself (12,500 B.Th.U. per kWh, against 11,500 
B.Th.U. per kWh typically). It will, however, eclipse by a 
wide margin the old low-pressure plant (12,500 B.Th.U. 
per kWh, against 25,000 B.Th.U. per kWh). This differ- 
ence may reflect a controlling economic advantage if the 
load factor on the entire 100,000 kW capacity is high 
enough. Likewise, if the fuel price is high and the heat 
rate of the old plant poorer than the value used above, 
these two factors will work to the advantage of the 
“ topping ” installation. 

The economics of ‘“ topping” practice can thus be 
shown to contain many subtle features. As this is not a 
paper primarily concerned with the superimposed plant, 
it is impossible to discuss many other elements of the 
problem, such as retirements, obsolescence, and finance, 
which should also be included in any complete study. 
The “ topping ” turbine should not be viewed as a cure-all 
for present-day steam power questions. There are 
instances where its selection is amply justified, but there 
are other instances where its use would be erroneous. The 
lack of universality in the solution is well evidenced by 
the change in trend over the last-two or three years. Early 
in that period the superimposed unit found much favour, 
but more recently there has been a decided trend 
towards new full expansion capacity. 

One of the latest projected installations in the high- 
pressure field is that for the Twin Branch, Indiana, 
station, where a steam pressure of 2400 lb. per square 
inch is to be employed. This plant may be expected to 
approach a heat rate of 10,500 B.Th.U. per kWh. The 
experience gained there should serve not only to indicate 
the limits of the present steam cycles, but also to show what 





might be expected from future ‘‘ topping ”’ practice when 
it becomes necessary to rehabilitate the many stations 
working at 400-600 lb. pressure which were built during 
the period 1920-1930. 


Mercury Vapour PLANT. 


Much has been written since Watt’s time about binary 
vapour systems of power generation, and many combina- 
tions of vapours have been used as the medium of con- 
version from heat to power. Only one of these systems 
has been seriously successful in an operating plant, and 
this is the mercury vapour system developed by W. L 
Emmet of the General Electric Company. There have 
been nine years of continuous operation of the 20,000-kW 
plant at South Meadow of the Hartford Electric Light 
Company. Started as a coal-burning plant in 1928, it was 
changed to oil firing in 1932, and now produces about 
130,000,000 kWh per year with an annual heat rate of 
10,210 B.Th.U. per kWh (1936). The lowest month for 
which the figures have been made public is February, 
1937, when 10,399,600 kWh were generated at a heat rate 
of 10,130 B.Th.U. per kWh. Similar plants are operating 
at Schenectady, N.Y., and Kearny, N.J., but no figures 
have been made public.f 

The author’s active interest in the central station began 
with the reading of the description of the Pearl Street 
station in the Scientific American in 1882, but his first 
active participation came with the design and construction 
of the Albany Street station of the Metropolitan Street 
Railway in Boston in 1891. The temporary high-speed 
non-condensing stations used about 5 Ib. of coal per kWh 
sent out (about 70,000 B.Th.U. per kWh), but Pearson 
was a leader worth following, and the author did follow 
him till 1898. In those seven years the organisation com- 
pleted the design of more than forty central stations, the 
largest being 96th Street, Metropolitan Street Railway 
Company, N.Y., of 30,000 kW in eleven units. The street 
railway business being near saturation, the power and light 
business offered the best future, and the author joimed 
the organisation led by Thomas E. Murray, Dr. J. W. 
Lieb, and John Van Vleck. The following thirty-one 
years saw more, larger, and better central stations, while 
the output of’ the industry has grown from about 
1,000,000,000 kWh in 1892 to over 90,000,000,000 kWh in 
1929. Since then the industry has been through the 
depression and partial recovery, the output in 1937 being 
114,000,000,000 kWh. But engineering progress is still 
going on, heat rates are being lowered, and the rate of 
10,835 B.Th.U. per kWh sent out in 1937 will be still 
further reduced. The author proposes to live to see a 
central station delivering a kWh on the outgoing feeders 
at a heat rate of under 10,000 B.Th.U. 








JOINT COMMITTEE ON MATERIALS AND 
THEIR TESTING. 


THE Joint Committee on Materials and Their Testing is 
organising a meeting, which will be held on November 25th 
next, under the auspices of the Institution of Electrical 
Engineers for the discussion of the subject of non 
destructive testing. The subject has been divided into 
three sections, namely :—Magnetic and Electrical Methods, 
X and Gamma-rays, Acoustical and General Methods, and 
each section will be dealt with by authors representing 
respectively Great Britain, the Continent of Europe, and 
the United States. Thus, Magnetic and Electrical Methods 
will be dealt with in papers by Dr. B. Berthold, Director 
of the Reichs-Réntgenstelle, Berlin, and by Dr. A. P. M. 
Fleming and Mr. B. G. Churcher ; X and Gamma-rays will 
be dealt with by Ing. J. E. de Graaf, of Philips. Gloei- 
lampenfabriken, Holland, and Dr. V. E. Pullin; while 
Acoustical and General Methods will be dealt with by 
Professor Dr. Késter, of the Kaiser-Wilhelm Institut fiir 
Metallforschung, Stuttgart, and Dr. 8. F. Dorey. The 
experience and views of the United States of America will 
be presented in a joint paper by Mr. N. L. Mochel, metal- 
lurgical engineer, Westinghouse Electric and Manufactur- 
ing Company, Philadelphia, Mr. H. H. Lester, senior 
physicist, Watertown Arsenal, Watertown, Mass., and 
Mr. R. L. Sanford, Chief of the Magnetic Section, National 
Bureau of Standards, Washington, D.C. 

The meeting will be held under the presidency of Dr. 
A. P. M. Fleming, President of the Institution of Electrical 
Engineers, and a general invitation to attend is extended 
to all those who are interested. 








A ReEFLectivE THERMAL INSULATING MATERIAL.—We 
have received from International Engineering Con- 
cessionnaires, Ltd., 2 and 3, Duke Street, London, 8S.W.1, 
particulars of “‘ Silvercote,” a new thermal insulating 
material for which the firm is the British selling agent. 
The material is made up of two external sheets, each of 
which has its outside surface treated with an oxide pre- 
paration which is polished to a highly reflective surface. 
The inside surfaces of these sheets are covered with a 
specially prepared asphaltum and before they are joined an 
interlining of fin. mesh jute cords is embedded in the 
centre. The surfaces of the material are quite waterproof, 
and the method of fabrication, whilst imparting con- 
siderable strength, permits bending and folding without 
injury. 

Wetpine STEEL to Cast lron.—Although steel and 
cast iron are ferrous metals, the difference in the carbon 
content has made it difficult to weld them together with 
adequate strength and density in the weld. The value 
of a welding process that would meet these requirements 
is considerable, because it is often a great advantage to 
combine the strength of steel with the rigidity of cast iron. 
Furthermore, if an outer shell, such as the water jacket of 
cylinders, can be made of steel, instead of cast iron, the 
main casting is simplified and cheaper to produce, and 
there is a saving in weight. Recognising the need, 
Barimar, Ltd., of 14-18, Lamb’s Conduit Street, London, 
W.C.1, has devised and is now operating a new process for 
welding together steel and cast iron, the work being done 
by means of a special ferrous feed rod which is said to 
ensure perfect amalgamation between the two metals. 





{ See Electrical World, October 23rd, 1937, page 55. 
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Markets, Notes and News. 


The prices quoted herein relate to bulk quantities. 
f.o.b. steamer. 


International Steel Trade. 


Lately there has been a slight improvement in 
the demand from some of the overseas export markets. 
The increase in the volume of trading has not been large 
and has shown itself principally in rather more activity 
in the Continental steel markets, which for a long time 
have been suffering from a scarcity of business. The 
Belgian steel works in particular have had to operate in a 
number of cases on short time, and any increase in the 
overseas demand for steel will be warmly welcomed. 
Some help has been given to the Continental industry by 
the distribution of orders from Great Britain under the 
quota scheme. Notwithstanding the trade recession in 
this country, arrangements have been made by which the 
quantities allocated to the stockholding merchants will be 
taken up, although delivery may have to be spread over a 
rather longer time than usual. The Cartel administration 
is said to be very disturbed by reports of a revival in price 
cutting, and steps are being taken to trace the offending 
works or merchant firms, and in cases in which they are 
discovered it is understood that the Cartel will exercise 
its disciplinary powers. A meeting of the Cartel Co- 
ordinating Committee was held in London this week, but, 
contrary to expectations, no important decisions were 
made. The next meeting will be held in September and 
in the meantime efforts are being made to bring into the 
organisation a number of American concerns who have 
hitherto rernained aloof. Satisfactory progress is said to 
have been made in tightening up the agreement. In spite 
of the adherence of about 80 per cent. of the American 
steel makers to the price-fixing arrangements of the 
Cartel, the competition from America and also from 
Sweden has been rather active of late, and any move 
which would eliminate this price cutting would consider- 
ably strengthen the influence of the Cartel in dealing with 
breaches of regulations by Continental firms. The German 
steel industry, in common with that of other nations, has 
experienced a sharp decline in export business and com- 
plaints have been heard of cheap offers of American steel 
made in Scandinavian countries. The French industry 
is irregularly employed and a good deal of the iron and 
steel plant in that country is working on short time. 


British Iron and Steel Production. 


The monthly statement of the British Iron and 
Steel Federation for June shows a considerable reduction 
in the output of pig iron and steel. There were 97 furnaces 
in blast at the end of June, compared with 105 at the end 
of May, nine having ceased operations and one having 
resumed production. The following details of the units 
blown out are not contained in the report :—Shotts Iron 
Company, Ltd., one; William Baird and Co., Ltd., 
Glasgow, one; Renishaw Iron Company, Ltd., near 
Sheftield, one ; Staveley Iron and Coal Company, Ltd.. 
Chesterfield, one ; Dorman, Long and Co., Ltd., Middles- 
brough, four; John Lysaght and Co., Ltd., Scunthorpe, 
one. The one furnace blown in was at the works of the 
last-named company. Of the net decrease of eight in the 
numberof furnaces blowing, four were small and old-type 
stacks, the retirement of which had been notified in May, 
and two were provisionally damped down. The production 
of pig iron in June totalled 541,500 tons, the lowest figure 
since September, 1935. It included 121,600 tons of hema- 
tite, 303,000 tons of basic, 95,000 tons of foundry, and 
11,200 tons of forge pig iron. The stocks of pig iron at the 
steel works were somewhat reduced in June compared 
with the May figure. The output of steel ingots and cast- 
ings amounted to 776,100 tons, against 957,000 tons in 
May, the June figure being the lowest since August, 1935. 
The total production for the first half of 1938 was 5,926,500 
tons, against 6,338,400 tons and 5,743,400 tons in the corre- 
sponding periods of 1937 and 1936 respectively. The 
Whitsuntide break this year accounted for the loss of 
approximately two working days taking an average over 
the whole industry. The following table gives the monthly 
average production over a period of years and the output 
for the last six months :— 


Pig iron, Steel, 

tons. tons. 

1913-—Monthly average... 855,000 638,600 
1920 os net 669,500 755,600 
1929 i 632,400 803,000 
1934 - 497,400 737,500 
1935 535,300 821,600 
1936 ee oe 643,500 982,100 
1937 Pe am 707,800 1,082,000 
1938—January 761,100 1,081,400 
February 693,300 1,057,600 
March 714,600 1,115,800 

April 661,000 938,600 

May 633,900 957,000 

June - 541,500 776,100 


The Pig Iron Market. 


The conditions in the pig iron market are those 
usually associated with the summer months when the 
demand is at its lowest, accentuated this year by the 
existence of the heavy stocks. The figures of production 
for June given on this page show a decided contraction ; 
but considering the disappointing situation in the pig 
iron market they indicate that output has been main- 
tained rather better than might have been expected. 
A fair proportion, however, is still going into stock. 
Consumers of foundry iron can discover little in the 
general situation to give rise to expectations that the 
demand for their products will expand before the autumn, 
and, in consequence, in a number of cases deliveries against 
existing contracts have been suspended. The light castings 
industry in particular is badly off for orders, and some 
of the plant is operating only two or three days a week. 
On the other hand, the demand from the heavy engineering 
industry has been maintained, and there are indications 
that this business may further expand. The requirements 
of this branch of the engineering trades, however, are 
principally for low-phosphorus iron, so that it does not 


material. On the North-East Coast a furnace has been 
blown out at the Cargo Fleet Works. This follows the 
closing down of a unit at the Skinningrove Works about 
a week previously. In the Midlands most consumers 
appear to be working on their stocks and deliveries are 
against current contracts. Heavy accumulations of iron 
exist at the blast-furnaces, and the output for the next 
two months does not seem encouraging. The resignation 
of the Stanton Ironworks Company, Ltd., from the 
Central Pig Iron Producers’ Association and the Foundry 
Pig Iron Producers’ Association has tended to confirm 
the views of those consumers who anticipate that prices 
will have to be reduced at the end of the year, when 
they come up for revision. Mr. E. J. Fox, the managing 
director, stated that the company felt that prices had 
been stabilised at too high a level and were encouraging 
the use of substitute materials, such as asbestos cement, 
for pipe making. He added that American companies 
had been cutting their export quotations in a manner 
which threatened British trade. In other districts in 
this country the situation in the foundry iron industry 
is similar to that ruling on the North-East Coast and 
the Midlands. In the hematite market the influence 
of the holidays has been felt, and specifications against 
contracts have declined rather sharply with the result that 
stocks are being increased. 


The Midlands and South Wales. 


Holiday conditions are apparent in the Midland 
iron and steel markets, and the wéakness in the demand 
which was noticeable throughout the second quarter 
of the year has become more pronounced. The quarterly 
meeting of the Midland iron and steel trades was held 
on July 14th, a week earlier than usual owing to the 
expected Royal visit to Birmingham ; but there were no 
indications of fresh features developing in the market. 
Whilst reports are current that there has been some 
improvement in the volume of specifications for heavy 
steel materials, this not the general experience. 
Apparently some fair-sized contracts have been taken, 
but the tonnages have not been sufficient to make any 
impression upon the situation. In the structural steel 
department prompt delivery is obtainable of practically 
all descriptions ; but a few weeks are required for the 
delivery of some sizes of plates. Many of the constructional 
engineering firms which were well employed recently are 
now seeking new business, and there has been a distinct 
decline in specifications from this section. Some of 
the engineering firms engaged upon munition work, 
however, are still taking good quantities of steel; but 
most of them are working on material which they obtain 
against old contracts. In certain cases constructional 
engineers have work in hand for some months to 
come, and expect to get new contracts in connection with 
the extension of the Air Force. The general demand for 
small steel bars and sections is poor, and the Continental 
quota which is now due for release is likely to be absorbed 
rather slowly, although it is understood that the stock- 
holders have made arrangements to take up the material 
allocated tothem. The re-rolling works are poorly supplied 
with orders, and in some cases are operating short time. 
The export demand for small bars and sections is also 
quiet and, in common with the larger sizes, is said to 
have been affected by American competition. There is 
no sign of any revival in the demand for sheets, and 
although fair quantities are passing into consumption 
in the home market, this branch of the industry relies 
so much upon overseas trade that the stagnant export 
conditions are having a noticeably depressing effect. 
In South Wales the tin-plate works are operating at 
about 44 per cent. of capacity. The demand from overseas 
fails to expand, and as a result of the quiet conditions 
ruling the steel works in South Wales are operating 
at much below capacity. At a meeting of the Inter- 
national Tin-plate Association held in Baden-Baden 
on July 6th, it was decided to prolong the present agree- 
ment until 1941, and to invite certain industries outside 
the Cartel to become members. 
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Current Business. 


The Import Duties Advisory Committee has 
issued notice of an application for an increase in the 
import duty on iron and steel barrels and drums having 
a capacity of 1 gallon and upwards. The London, Midland 
and Scottish Railway’s renewal programme for 1938 will 
require 95,000 tons of steel rails. Work on 800 miles of 
track is included in the programme. Six new mines were 
opened in Scotland in June, one was reopened, one dis- 
continued, and three abandoned. In order to prevent 
dislocation of traffic when the Fife Coal Company’s 
pit at Comrie is fully developed, a scheme for constructing 
a bridge over a railway at Dunfermline was recently con- 
sidered by the Fife County Road Board. It has been 
decided, however, that the initiative for the revising of 
the existing agreement should come from the coal company. 
Considerable development work is to be carried out by the 
company shortly. The trade mark rights, &c., of Charles 
Nurse and Co., Ltd. (in voluntary liquidation), specialists 
in engineers’ tools, of Walworth Road, London, S.E.17, 
have been acquired by A. B. Salmen’s Successors, Ltd., 
toolmakers, Angel Works, Angel Road, London, N.18. 
The Saturn Oxygen Company, Ltd., will shortly start 
production at a new works at the Pallion Industrial 
Estate, Sunderland. The company intends to establish 
another works to make dissolved acetylene. The Board 
of Trade has received an application under Section 5 (5) 
of the Finance Act, 1936, for a licence to import free of 
duty an apparatus for measuring the hardness of wire up 
to 3 mm. diameter. Any representations that similar 
apparatus is made, or is likely to be made within a reason- 
able time, in the United Kingdom or elsewhere in His 
Majesty’s Dominions, should be sent to the Board of 
Trade within one month from July llth. The Depart- 





help to reduce the large reserves of high phosphoric 





ment of Overseas Trade announces that the following 


Unless otherwise specified home trade quotations are delivered f.o.t. 
A comprehensive list of the prices of materials mentioned below will 


Export quotations are 
be found on the next page. 


contracts are open for tender :—South African Railways 
and Harbours: Mild steel flats for fish-plates (Johannes- 
burg, July 25th). Indian Stores Department : 100 steel 
tyres for locomotives; flanged stud fastening HG, 
HG/S, HG/C, and H G/G classes (Simla, July 27th). 
South African Railways and Harbours: Quantities of 
steel tyres and axles for locomotives, carriages, and 
wagons; about 539 tons of steelwork for bridges and 
culverts; quantities of bolts, nuts, and rivets, &c. 
(Johannesburg, August 8th). Department of Railways, 
Electrical Branch, New South Wales: Two water-tube 
boilers and accessories (Sydney, September 14th). Pieters- 
burg, Transvaal Municipality: Electric motor-driven 
pumps for water service, including bore-hole and centri- 
fugal types and suitable for operation on a 380-volt three- 
phase current (Pietersburg, August 8th). Indian Stores 
Department : Supply and delivery of belt-driven machine 
tools for telegraph workshops including capstan lathes, 
power guillotine, hacksaw machine, tapping machines, 
shaping machines, universal milling machine, grinders, 
panel planing machine, etc. (Simla, July 27th). Pretoria, 
Union Tenders and Supplies Board: One power-driven 
band saw; circular planing and thicknessing machine ; 
wood turning lathe (Pretoria, August 4th). Montevideo, 
State Electricity Supply and Telephones Administration : 
Coal dust suction plant capable of dealing with 1000 kilogs. 
of coal dust daily (Uruguay, August 5th). 


Copper and Tin. 


The burst of activity in the electrolytic copper 
market has shown signs of dying down this week, but this 
movement was expected, as the buying in America had 
been rather hectic. The undertone, however, remained 
firm, and the general impression seems to be that the 
long-expected change in the copper situation has at last 
occurred, and that with occasional fluctuations the general 
tendency for a time will be towards higher price levels. 
Some idea of the vigorous American buying can be gathered 
from the fact that in the last day of June and the first six 
of July the domestic sales totalled 65,000 tons. This 
was so much above the general run of buying in a normal 
month that it is obvious that it was not entirely repre- 
sentative of consumers’ requirements, which in a month 
of moderate trading would total about 50,000 tons. It 
is probable that consumers and speculators anticipated 
the increase in the domestic price from 9 c. to 9-75 ce. 
per lb., and bought heavily for stock replenishment and 
to cover future sales of their manufactured products. 
A good proportion of the buying was probably at the old 
price, and no doubt a considerable tonnage represented 
the transfer of copper from the producing works to their 
manufacturing subsidiaries. Whilst the American demand 
was maintained there was steady buying by most of the 
copper-consuming countries. Central Europe, as well as 
Japan and Great Britain, took good quantities. In the 
standard copper market a sharp setback took place at 
the end of last week, but later prices recovered. The 
market is probably the healthier for the shake-out, and 
speculation, as well as hedging operations, were after- 
wards resumed on an active scale. A rather 
easier tone has ruled in the tin market, and at times 
speculators have taken profits. Throughout the upward 
movement consumers showed more than their ordinary 
caution and as a consequence the rise lacked a substantial 
backing. On the other hand, the knowledge that the 
tin control is seeking to raise the price to £200 through 
the operation of the Pool naturally strengthens the tone of 
this market. Recently there has been some scarcity 
of Straits tin which is partly due to heavy purchases by 
Japan a short time ago. As a result of the stringency, 
premiums on this brand have shown a tendency to 
increase. 


Lead and Spelter. 


Most non-ferrous metal markets were imfluenced 
at the end of last week by the setback which occurred in 
the copper market. In common with others. lead prices 
receded, but at no time was the undertone really weak, 
and later a firmer tendency developed. Producers have 
offered metal with some freedom, and this naturally 
operated towards checking an advance in prices. There 
seems to be a fair-sized speculative account in this 
market, but occasional profit-taking has, on the whole, 
been well absorbed. Consumers held aloof from the 
market when easier conditions developed, but later dis- 
played a fair amount of interest. For the most part users 
have covered their requirements for some time ahead, 
and do not find it necessary to buy large supplementary 
supplies. Most consumers appear to be well employed, 
although the amount of work in hand shows some decrease 
compared with the earlier months of this year. The 
cable makers, however, are taking good quantities, and 
the lead pipe and sheet makers are busy. The steady 
improvement in the American market is not without a 
sentimental influence on thisside. Quotations there have 
not been further increased, but the producers seem to be 
restricting their sales to some extent, whilst the demand 
remains extremely active.... There has been a fair 
amount of activity in the spelter market, and although 
prices receded in sympathy with the movements in other 
non-ferrous metals at the end of last week, some of the 
lost ground was later recovered. There was some renewal 
of speculation at the lower price levels, and it is possible 
that profit-taking may cause fluctuations, but the tone 
of the market is better than for many weeks past. Ample 
supplies are available to meet all requirements, however, 
and the demand from consumers is on the quiet side. 
The depression in the galvanising industry is partly 
responsible for the rather low consumption, but the brass 
makers and manufacturers of bearing metals appear to be 
taking fair quantities of spelter and are moderately busy. 
The market in the United States is rather quiet, but some 
improvement appears to have taken place in the statistical 
position. 
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Current Prices for Metals and Fuels. 


Makers’ official home trade price, per ton, delivered buyers’ stations. * Joists, Sections, Bars and Plates are subject to a rebate of 15s. to home users purchasing only 


from Associated British Steelmakers. 


Home. 
Foundry home prices, except for Scotiand, less rebate of 5/-. 
(D/d Teesside Area.) 
Coast— d. 
Hematite Mixed Nos. 112 8 


Export. 


N.E. d. 
Cleveland 
No. 1 
No. 3 G.M.B. 
No. 4 Foundry 
Basic 
MIDLANDs— 
Staffs— (Delivered to Black Country Station.) 
North Staffs Foundry 511 
a Forge 5 6 
Basic 0 
Northampton— 
Foundry No. 3 
Forge 
Derbyshire— 
No. 3 Foundry 
Forge 
ScoTLanD— 
Hematite, f.o.t. furnaces 
No. 1 Foundry, ditto 
No. 3 Foundry, ditto 
Basic, d/d 
0 d/d Glasgow 
Sheffield 
Birmingham 


N.W. Coast— { j 
Hematite Mixed Nos. .. | 3 8 TS 
6 


” 


MANUFACTURED IRON. 
Home. 

.. @. a. £4 

13 5 0 

13 15 O 


Export. 
Lancs AND YORKS ; 

Crown Bars 

Best Bars 
MIpLanps— 

Crown Bars 

Marked Bars (Staffs) 

No. 3 Quality 

No. 4 Quality 


13 
15 
11 


12 


~~ 


to ro or or 


ScoTLAND— 
13 
13 


Crown Bars 
Best 
N.E. Coast— 
Crown Bars 
Best Bars 
Double Best Bars 


13 
13 15 O. 
14 5 0 


NORTHERN IRELAND AND FREE StTaTE— 

Crown Bars, f.o.q.. a2 27 8 
STEEL. 

*Home. 
LoNDON AND THE SoUTH— 

Angles 

Tees 

Joists 

Channels 

Rounds, 3in. and up. 

under 3in. 

Flats, under 5in. 
Plates, jin. (basis) 
fr in. 
tin. 
fgin. 

Un. fin. to and 
6 Ib. per sq. ft. (8-G.).. 
Boiier Plates, jin. 


incl. 


NortH-East Coast- 
Angles 
Tees 
Joists 
Channels ‘ 
Rounds, 3in. and up 
és under 3in. 
Plates, jin. (basis) 
frin. . 
fin. 
; fin. . 
Un. jin. to and inel. 
6 Ib. per sq. ft. (8-G.)... 
Boiler Plates, fin. 


12 10 
11 18 
DistRIcT— 
c-. #¢. 
it. @ 
122 90 6 
a 8 ¢ 
mim 66 6s 
12 0 6 
12 13 Of 
12 13 Ot 
11 10 6 
ll 15 
12 6 


0 
0 


MIDLANDS, AND LEEDS AND 


eoo ec eeas} 


Angles 

Tees 

Joists 

Channels 

Rounds, 3in. and up 
under 3in. 

Flats, 5in. and under 

Plates, #in. (basis) 

fein. 


a 
fin 


= 


6 


oc 


, fsin. ... 

Un. gin. to and incl. 
6 ib. per sq. ft. (8-G.)... 

Boiler Plates, #in.... 


ao 


No.l . 513 0 6 | 


d. | 


STEEL (continued). 
*Home. 
eS «st. 


TtExport. 


| 
| 


| 
| Guaseow AND Disrrict— 
| Angles 
| Tees 
Joists 
Channels... 
| Rounds, 3in. and up 
under 3in. 

Flats, 5in. and under 
Plates, jin. (basis) 
fy in. 
}in. 
‘ fin. 
Un. in. to and inel. 

6 lb. per sq. ft. (8-G.) 
Boiler Plates, jin. 


SoutH Wares AREA- 

Angles 

Tees.. 

Joists 

Channels. 

Rounds, 3in. and up 

under 3in. 

Flats, 5in. and under 

Plates, jin (basis) 
fin. 
din. 

‘ fein. 
Un. jin. to and inel. 

» 
IRELAND, 
£ s. 
ll 
12 
11 
11 


IRELAND—F.0.Q.— REsT oF 








Angles 

Tees. 

Joists 

Channels. 

Rounds, 3in. and up 12 
under 3in. 2 t 13 

ll 


12 


12 


Plates, jin. (basis) 
re fin. 
tin. 

fin. 10 12 

Un. in. to fin. incl. . 12 3 12 

t Rounds and Flats tested quality ; untested, 9s. less. 


OTHER STEEL MATERIALS 
Home. 

& gid: 

14 15 
16 2 
15 10 0 
15 15 0 
1610 0 


Sheets. Co -es cds 
11-G, and 12-G., 
13-G., d/d 
14-G. to 20-G., d/d 
21-G. to 24-G., d/d 
25-G. and 26-G., d/d 


d/d 


0 
4 11-G.to 14-G 12 10 0 


15 
0 
15 


15-G. to 20-G 12 
21-G. to 24-G 13 


25and 26-G 13 0 


| South Africa, Rhodesia, Nyasaland, £14; Canada, £14 12s. 6d., 


f.o.b. basis. Irish Free State, £15 15s., f.o.q., 4-ton lots. 
The above home trade sheet prices are for 4-ton lots and over; 


2-ton to 4-ton lots, 7s. 6d. per ton extra ; and under 2-ton lots } 
| 


to 1Q@cwt., £2 per ton extra. 
Galvanised Corrugated Sheets, basis 24-G.— 

Home. Got Be 
18 10 0 
18 17 


4-ton lots and up 
2-ton to 4-ton lots 
Under 2 tons 20 2 
Export ; India, £18 15s. c.i.f.; Lrish Free State, £18 10s. 
f.o.q.; General, £16 15s. f.o.b., 24-G. basis. 
TIN-PLATES— 

20 by 14 basis, f.o.b. Bristol Channel Ports, 
Tin-plate Bars, d/d Welsh Works, £7 15s. 
BILLets—100-ton lots and over, 35 to 100 tons, 5, 

than 35 tons, 10/- extra. 28 
Soft (up to 0- 25% C.), untested 
a - op tested 
Basic (0°-33% to 0-41 % C.) 
Medium (0-42 to 0-60% C.) 
Hard 0-61% to 0: 85% C.) 
(0-88% to 0-99% C.) 
(over 0:99% C.) 
Rails, Heavy, 500-ton lots, f.e.t. 
» Light, f.o.t. 


20/3 to 21/6. 


— 


wewds tw w& tw w ~~ 


FERRO ALLOYS. 
Tungsten Metal Powder 4/94 per lb. (nominal) 
Ferro Tungsten 4/8 per lb. (nominal) 
Per Unit. 
7/6 
7/6 
7/6 
i1/- 
11/- 
12/- 


Per Ton. 
£24 5 
£24 0 
£24 0 
£36 0 
£38 5 OU 
£41 0 0 
1/— per lb. 
2/5 per lb. 
£18 15 0 home 

£12 0 Oscale 5/- p.u. 
£17 0 O scale 6/- p.u. 
14/- per lb. 

4/9 per lb.; 5/— forward 
9d. per lb. 

£185 to £190 per ton 


0 
0 
0 
0 


Ferro-Chrome, 4 p.c. to 6 p.c. carbon 
6 p.c. to 8 p.c. 
8 p.c. to 10 p.c. 
Max. 2 p.c. carbon 
1 p.c. carbon 
0-5 p.c. carbon 
,, carbon-free 
Metallic Chromium acts 
Ferro Manganese (loose), 76 p.c. 
» Silicon, 45 p.c. to 50 p.c. 
= 75 p.c. 
Vanadium .. 
Molybdenum 
» Titanium (carbon-free) 
Nickel (per ton) . 





Cobalt . 8/6 to 9/6 per Ib. 


t Export prices are for Empire Markets; for other Markets British quotations conform to Cartel prices. 


NON-FERROUS METALS. 
(Official Prices, July 13th.) 

CorrreR 
£38 17 6 to £39 0 
£39 3 
£44 


Cash . 
9to £39 5 
Oto £44 5 


Three Months 

Electrolytic 0 

Best Selected Ingots, d/d Bir- 
mingham 


Sheets, Hot Rolled 


£44 
£74 
Home. 
12}d 
124d. 


Export 
12¢d. 
124d. 


Tubes, Solid Drawn (basis) 


Brazed (basis) 


” 


Brass — 


Ingots, 70/30, d/d Birmingham £36 0 O 
Export 


11}¢d 
13}d 


Home. 
11fd 
134d. 


lubes, Solid Drawn, 2/1 Alloy 
- Brazed 
Tin— 
to £192 12 
to £194 


Cash . 10 


Three Months 15 0 
SPELTER 

Cash 

Three Months 


Leap— 





6 lb. per sq. ft. (8-G.) 12 2 2 6| 


Export, f.o.b. | 


0} 
0 | 


6 | 
6 | 


| CARDIFF— 
extra ; less | 
d. | 


Cash 
Three Months 2 6to £15 


| Aluminium Ingots (British) £100 to £105 


d. | 


FUELS. 
SCOTLAND 
LANARKSHIRE 
Export 
18/6 to 19 


(f.0.b. Grangemouth 
Navigation Unscreened 
Hamilton Ell 
Splints 


AYRSHIRE— 
f.o.b. Ports)—Steam 


FIFESHIRE- 
| (f.0.b. Methil or Burntisland) 
Prime Steam . 
Unscreened Navigation 
| LorH1ans- 
| (f.0.b, Leith)—Hartley Prime 
Secondary Steam 


ENGLAND 


} 

| Sourn Yor«sHike, Hou 
B.S.Y. Hards. 

Steam Screened 


21/— to 21/6 
18/6 to 19 


| NORTHUMBERLAND, NEWCASTLE 
Blyth Best 

Second 

Best Small ... 


Unscreened 


17/9 to 18/6 
16/3 to 17/6 
17/- 


17/6 to 18 


| DurwAM 


19/9 
to 32/6 


Best Gas. 
Foundry Coke 28 
SOUTH WALES. 
Steam Coals : 

Best Admiralty Large 

Best Seconds 

Best Dry Large 

Ordinaries 

Bunker Smalls 

Cargo Smalls. 

Dry Nuts 

Foundry Coke 

Furnace Coke 

Patent Fuel 


24/- to 24/6 
23/6 to 24/ 
23/6 to 24/ 
23/6 to 24 
16/6 to 18 
16/— to 16/6 
24/6 to 25/6 
35/- to 45/ 
28/- to 29/ 
25/6 


SwaNsEA— 
Anthracite Coals : 

Best Large 
Machine-made Cobbles 
Nuts 
Beans 
Peas 
Rubbly Culm 


38/— to 41/- 
41/- to 51/- 
40/- to 50 
33/— to 38/6 
26/- to 30/- 
15/- to 16/ 


Steam Coals : 


Large Ordinary 20/- to 25/- 


FUEL OIL. 
Inland consumption : contracts in bulk. 
Exclusive of Government tax of ld. per gallon. 
Per Gallon. 
33d. 
43d. 


Ex Ocean Installation. 
Furnace Oil (0-950 gravity) 





Diesel Qil 
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French Engineering Notes. 
(From our own Correspondent in Paris.) 


The Channel Tunnel. 


THe idea of driving a tunnel under the Channel 
is revived periodically and has now taken a new form 
by substituting a motor road for the railway, on the ground 
that it would meet modern conditions of traffic and 
facilitate construction by allowing much wider tolerances 
in the matter of curves and gradients. Monsieur André 
Basdevant, the author of the new scheme, considers 
that the only possible route is the one mapped out more 
than sixty years ago as the result of soundings which 
showed that a promising and comparatively narrow bed 
takes a winding course between Sangatte, near Calais, 
and the Shakespeare Cliff, between Dover and Folkestone. 
It is proposed to drive two circular tunnels 26ft. in 
diameter, with heavy reinforced concrete, and cut at the 
top and bottom sections with the roof and road, leaving 
a height between them of L5dft. 
below would provide for ventilation. 


The spaces above and 
The road would have 


a width of 21ft. with narrow footways on each side for 
inspection and carrying beneath them electric cables. 


For ventilation the roadway and roof would be perforated, 
and fresh air beneath the road would pass up through the 
apertures and carry with it the vitiated air through the 
roof, where it would be exhausted at the ends of the tunnels. 
There is also a proposed arrangement for reconditioning 
air to ensure that it is renewed over distances of 200m. 
at short intervals. It is estimated that the two one-way 
traffic tunnels would cost about 1500 million franes. 


Foreign Trade. 


The returns of foreign trade during the first 
half of the year would imply more activity if it were 
not for the fact that increased values are due to franc 
devaluations and that the adverse balance of trade, which 


seriously disturbs the country, remains practically 
unchanged. Compared with the first six months of 
1937, the values of imports and exports increased by 
almost the same amount, although with regard to the totals 
the increases represented about 15 per cent. of imports 
and 27 per cent. of exports. In view of monetary devalua- 


British Patent Specifications. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office, 
Sales Branch, 25, Southampton-buildings, Chancery-lane, W.C.2, 
ls. each. 

The date first given is the date of application ; the second date. 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification. 


SWITCHGEAR. 


485,824. August 31st, 1937. 
OPERATED SwitcHes, Alfredo Cianchi, of 7 
Gardens, Hampstead, London, N.W.6. 
According to this invention a switch unit includes two or 
more switches, each switch comprising a vessel enclosing 
contacts and an armature which, when acted upon magnetically 
from outside the vessel, moves to cause electrical connection 
between the contacts to be established or disestablished, and 
a single electro-magnet structure which includes an energising 
coil and one or more members of magnetic material which 
convey the magnetic flux to the appropriate parts of the 
switches, the ene rgising coil being hollow and surrounding the 
two or more switches. A are the switches and B the energising 
winding. The winding and its bobbin are held between two 
members of magnetic material in the form of two caps C, D. 
These two caps are dished and each of the dished parts has a 
series of holes in it, the holes in one part lying directly above the 
holes in the other part, and a switch A is received in each pair 
of holes in such a position that the magnetic field between the 


ELEcTRO- ogre ALLY 
72, Greencroft 


N°485,824 








tions, the only criterion of foreign trade activity is the 
tonnage of imports and exports, and these declined all 
round except in the case of manufactured goods, the exports 
of which increased by 13,600 tons and the value of which | 
augmented by nearly 2000 million francs. The exports 
of manufactured goods amounted to 1,342,634 tons, and the | 
value was 7539 million francs, or more than one-half of the 
total export values. Apart from exports of manufactured 
goods there was a heavy fall in tonnage all round, par- 
ticularly in raw materials, and while imports of raw 
materials declined by 4,389,029 tons, the value increased 
by 1564 million frances. The adverse balance of trade 
amounting to 9293 million francs was only slightly above 
that for the first half of 1937. This adverse balance 
regarded as the crux of the economic problem, and it is 
suggested that the nation should be stirred into working 
and exporting an additional milliard franes’ worth of goods 
and produce a month. While the country is looking to 
increased exports as a means of economic salvation, the 
whole trend of recent decrees has been to develop home 
and colonial resources and to bring down the level of 
imports. Opportunities for foreign exchanges therefore 
become more restricted. So long as the world’s trade is 
conducted on the lines of strict reciprocity there is little 
hope of other countries purchasing goods without com- 
pensation. For some time there have been negotiations 
between the British and French Governments for larger 
coal import quotas into France. French coalowners 
insist on the maximum protection being given to them 
because the nature of the coal deposits does not allow 
of their being worked so economically as in Great Britain. 
The labour question is of secondary importance when 
the miners are mainly foreigners, in consequence of a 
disinclination of the French to work underground. The 
negotiations are reported to have been satisfactory, and 
quotas of British coal into France are to be increased. 
The two countries must engage in a give-and-take policy 
if a treaty of commerce, following upon the conclusion 
of one with the United States, is to be carried through 
successfully. 


Black Labour. 


The question of ** black labour ”’ is again brought 
to the front by protests against an illicit competition 
that has arisen out of the increased leisure given to 
workers by the short working week. This term applies 
to men who earn extra money by working at their trades 
during their periods of leisure. The Paris Chamber of 
Commerce insists that the project of law which has long 
been before the Chamber of Deputies for the suppression 
of black labour shall give to it a more precise definition 
and double the penalties to be imposed on men infringing 
the law and on employers for whom they work. The 
existing law prohibiting men from working for remunera- 
tion beyond the forty hours and during paid holidays 
is ineffective, because it provides for no penalties, and 
the practice is so widespread that nothing but repressive 
measures can stop it, even if it be possible to eradicate 
entirely a natural desire to make extra money. A man 
with more leisure than he knows what to do with is 
able to work on his own account so long as he does not 
sell the products of his labour, but he cannot always 
avoid the temptation to do so, when he comes into 
direct competition with the professional artisan, while if 
he works for an employer the latter may be paying lower 
wages and competing unfairly with others in the same 
trade. This is why the Paris Chamber of Commerce seeks 
the suppression of black labour in all trades, and there is 
implacable opposition to it amongst artisan groups, whose 
interests are particularly threatened by _ specialised 
hands exercising their trades during periods of leisure 
to the detriment of professional artisans who have to bear 
certain fiscal charges. The idea of the forty hours’ week 


is 





was to provide workers with time for recreation and 
culture, which implies an organisation other than the 
running of cheap trains, and it is complained that the 
leisure is too often employed in a manner that does not 
benefit socially the worker. 











parts C and D is in the correct position to move the armature 
of the switch when the winding B is energised. The dished 
portions are closed off by discs E of insulating material, which 
are held together by bolts and which, in turn, hold together the 


caps C and D. The dises carry on the outside pivoted spring 
blades F carrying contacts G, which press against the end 


contacts of the switches. The parts H serve for making con- 
nection to the switches. The switch vessel contains a plunger J 
floating in mercury and having an armature K by means of 
which the plunger is drawn down into the mercury when the 
winding B is energised. A cup L containing mercury is provided 
at the lower end of the plunger into which mercury flows from 
M through an opening N when the plunger is drawn down. 
This establishes connection between the contact P passing 
through the bottom of the vessel into the mercury M and 
contact dipping into the mercury in the cup. When the winding 
is de-energised the plunger J is allowed to rise and disestablish 
connection. Some of the switches could be arranged to close 
and others to open when the winding B is energised..— May 23rd. 
1938. 






TRANSFORMERS AND CONVERTERS. 


$85,735. December 3rd, 1937.—MetTat Vapour ELecrric 
DisCHARGE APPARATUS, Siemens-Schuckertwerke Aktien- 
gesellschaft, of Berlin-Siemensstadt, Germany. 

In the example of the invention shown a metal vapour 
electric converter has a metal containing vessel A, of which the 
cathode part is indicated by B and the condensation chamber 
by C. The latter is formed as a frustum of an acute-angled cone 




















from which project at an acute angle the straight anode arms D. 
Within the condensation space is a hollow double-walled 
solid core E, which is formed as an inverted frustum of an 
acute-angled cone. In the hollow annular space between the 
walls of this cone and welded or otherwise secured to the inner 
wall thereof are fins F. A stream of cooling air can enter this 





It will be appre- 
ciated that the fins F may serve as guide fins and can be so 


and is discharged to the atmosphere at H. 


inclined as to give the air a helical path. The hood J of the con- 
densation chamber carries cooling fins K, over which flows the 
stream of ¢ ooling air coming out at H after it has combined ery 
the stream of air rising up over the outside wall of the vessel 
whereby the top of the vessel is cooled. The stream of 
passing through the cooler may rise solely by convection or 
may be propelled at least in part by the fan usually provided for 
cooling such discharge apparatus.—May 24th, 1938 


air 


ELECTRICAL APPLIANCES. 
1937.—ARRANGEMENTS FOR OBTAINING 
A DrRECT-CURRENT VOLTAGE FROM AN ALTERNATING- 
CURRENT Suppty, C. Lorenz Aktiengeselischaft, Lorenzweg 

1, Berlin-Tempelhof, Germany. ‘ 

The invention relates to arrangements for obtaining a constant 
direct-current voltage from different alternating main supplies 
The arrangement shown in Fig. 1, employing a three-phase 
current supply, comprises a transformer device A having three 


485,360. October 21st 





separate single-phase transformers, rectifying means b, and 
smoothing means C. The primary windings of the separate 
transformers are connected in star. Each secondary winding 


of the last transformers is connected to the input side of a 
rectifying device of the Graetz-circuit type, while the output 
side of each rectifying device is terminated in a parallel two 
wire line leading to the smoothing means of filter assembly C. 
In the arrangement, Fig. 2, which is intended to operate with 
the single-phase alternating current supply, the three input 
terminals of the primary transformer windings are short circuited, 


N°485,360 





380 Volts 


220 Volts 


and the alternating current is applied to a member bridging 
the terminals and to the centre point of the star. The voltage 
at the secondary side is thereby the same in both cases concerned, 
provided that the relation ,/3: 1 exists between the interlinked 
three-phase voltage and the single-phase alternating voltage. 
A condenser D in front of the filter assembly is of particular 
importance. It presents such a value that it imparts a very 
slight or no contribution to the voltage smoothing on applying 
a three-phase current, while on feeding the system with a single 
phase alternating current, in which case the harmonics have 
considerable values, the condenser acts to smooth the alternating 
current so as to provide substantially equal operating conditions 
at the filtering device behind the condenser, irrespective of 
whether the system is supplied with a three-phase current or 
with a single- ~phase current. The condenser also serves to 
increase the voltage, since it is charged at the A.C. peaks. 
This fact permits an operation at the same alternating voltage 
in front of the system whether the latter is fed by a single- 
phase alternating current or a three-phase current..—_May 18th. 


1938. 
TRANSMISSION OF POWER. 
486,061. May 14th, 1936.—-LwpROVEMENTS IN ELEcTRIK 
Caste Systems, The Okonite-Callender Cable Company 


Incorporated, 730, Avenue, Paterson, 


New Jersey, U 
This invention 


of No. Twenty-first 


is concerned with electric cable systems 
of the kind in which a sheathed conductor is enclosed in an 
outer casing. The latter may be an existing conduit or it may 
be a casing or tube of non- corroding material into which the 
sheathed conductor may be drawn or be enclosed by the casing 
or tube in some other manner. The invention provides an 
improved joint and method of making a joint between a joint 
casing and the adjacent ends of two lengths of conduit or other 
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casing. A cable having insulated conductors A and an enclosing 
metal sheath B of lead, for example, is enclosed within the conduit 
C, which may be an existing conduit or a tube of the materia! 
known under the trade name *‘ Transite,”’ or other material which 
is not deleteriously affected by conditions of the earth in which 
the system is buried. The joint is made within a manhole D 
and comprises a joint casing E having at each end a metal 
sleeve F secured to the casing by couplings G. The joint casing 
E is split mid way of its length so that the two sections of the 
casing may be moved to one side to permit of splicing the 
eable. When the cable is installed the insulated conductors 
A and the sheath B are enclosed in the conduit C and the two 





hollow annular space from the surrounding atmosphere at G 





halves of the joint casing E slipped over the adjacent ends of 
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two cable sections to be joined. In this operation the outer 
ends of the metal sleeves F are slipped into the ends of the 
conduit C between the conduit and the sheath B. After the 
cables are spliced and the joint finished, oil or other fluid is 
pumped into the sheath B to expand the latter into contact 
with the inside wall of the conduit C and with the sleeves F. 
By this operation the sleeves F are held in place by the expanded 
sheath B and the conduit C as shown in the lower drawing. 
{t will be seen from all of the foregoing that the invention 
provides a simple and efficient way of making up cable joints. 
May 20th, 1938. 


MEASURING AND TESTING INSTRUMENTS. 


486,065. June 23rd, 1937.—MEasuRING APPARATUS FOR 
HIGH-FREQUENCY ALTERNATING CURRENTS, Siemens und 
Halske Aktiengesellschaft, of Berlin-Siemensstadt, Germany. 

This invention relates to measuring apparatus for high- 
frequency alternating currents and has as its object to provide 
an improved apparatus for measuring alternating currents 
of particularly high frequency with a very small extraction 
of energy in a manner which is sufficiently accurate for practical 
purposes. The apparatus, according to this invention. is for 

converting a high-frequency current to be measured into a 

direct current, the apparatus being particularly suitable for 

high-frequency currents in the short-wave range. A support A 

of high-grade insulating material has two flanges B and C, 

having a primary winding D and a secondary winding E, situated 

between them. The secondary winding is preferably con- 

structed directly from the connecting or terminal wire of a 

cartridge F containing a rectifier having a small contact. surface. 

This cartridge preferably consists of glass and is disposed 

inside a tubular part of the body A, which is encircled by 

@ cylindrical condenser G formed by winding around the outer 

surtace of the tubular body two metal strips or layers separated 

by one or more layers of insulating material, the two layers 
constituting the electrodes of the condenser. ‘This condenser 
must be non-inductive and accordingly the edges of the two 
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layers are arranged"to extend “at opposite ends beyond the 
intermediate insulating layers, so that the ends of the turns of 
each layer may be combined to form a compact annular body— 
for example, by winding a number of turns H of a thin wire 
around such ends, this wire also serving, at the same time, 
as the necessary electrical connection to the electrodes. One 
of the condenser electrodes is connected to the free lead-out 
of the secondary winding E of the transformer, and the other 
to the free lead-out conductor of the rectifier F. A tubular 
insulating sleeve J is fitted over the entire structure to protect 
it from external damage, and the spaces within this sleeve 
are preferably filled with a suitable insulating material Ratio 
adjustment is preferably effected by means of the secondary 
winding. For this purpose, one of the flanges B or C of the 
insulating body is provided with a number of notches K dis- 
tributed around its periphery, by means of which it is possible 
to adjust the turns or a partial turn of the secondary winding 
by positioning one output lead in the appropriate notch, the 
other output lead of the secondary winding being led out on 
the axis of the transformer. In some cases, the adjustment 
may also be effected at the primary winding, one lead of which 
may also be led out on the axis of the transformer, but at least 
one primary winding must be arranged above the secondary 
winding.— May 30th, 1938. 


TRAMWAYS AND RAILWAYS. 


454,890. November 26th, 1937.—REsmIENT WHEELS FOR 
VEHICLES, Metalastik, Ltd., Evington Valley Road, 
Leicester (assignees of Metallgummi G.m.b.H., Wilstorfer- 
strasse, 65-68, Harburg-Wilhelmsburg, I. Germany). 

The object of the invention is to prevent shocks and noises 
which occur between the rails, especially the rail joints, and 
the tyres, from being transmitted to the chassis and to the 
bodywork of the vehicle. On the axle of the wheel is secured a 
hub which consists of two parts, the hub body A and a pressure 
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or locking ring B, held together by a number of bolts. A and B 
embrace a number of discs C, which are kept at an appropriate 
distance apart by spacing rings D. In the intermediate spaces 
between the dises C are discs E which are connected with the 
felloe of the wheel by the felloe member F and the locking ring 
G, which are held together by bolts, spacing rings being inter- 

sed. The tyre is heated and drawn on to the wheel thus formed 
in the usual manner. The spaces between the discs C and 
E are filled with rubber, vulcanised on, leaving a sufficient 
clearance relative to the surfaces of the spacing rings 


to permit working of the rubber mass in a radial direction. The 
outer rims of the outer dises E are also covered by rubber, 
which, on one side, can be vulcanised on to the pressure ring G. 
In order to limit angular displacement of the discs C relatively 
to the dises E bolts H can, if necessary,-be secured in the outer 
discs, passing through clearance openings in the intermediate 
dises. The rubber, in the form of discs, is principally under 
shear in the radial and circumferential directions when the 
wheel is working, whereby the damping property of the rubber 
is most profitably utilised. Axially operating forces, which 
give rise to tensile and compressive stresses in the rubber, are 
met by a hard counteraction. The intermediate spaces or air 
pockets K provide the requisite clearance for a limited degree 
of relative movement of the discs in a radial direction, but this 
clearance should be small enough to prevent undue straining 
of the rubber.—-May 11th, 1938. 


MISCELLANEOUS. 


484,813. November 14th, 1936.—E.ecrric CoNDENSERS, 
British Insulated Cables, Ltd., of Prescot, Lancashire, 
and Harold Higham, of ‘‘ Sandymount,’’ Robin Hood- 
lane, Helsby, near Warrington, Cheshire. 

A condenser constructed in accordance with this invention 
consists of a condenser element 4 
of cylindrical shape formed in the 
usual way by coiling or lapping 
alternate layers of metal foil and 
insulation, the metal foil B_ pro- 
jecting at each end to form the 
condenser terminals. A terminal 
wire or wire strand C is conductively 
joined to the projecting foil at each 
end of the condenser, and the con- 
denser is placed within a stiff- 
walled tubular container D with a 
terminal wire E projecting through 
each open end. The tubular con- 
tainer may conveniently be formed 
of paper, varnished or otherwise 
treated, so as to be non-hygroscopic, 
and wrapped to form a tube of 
the desired thickness. A rubber 
dise E pierced with a hole which is 
somewhat smaller in diameter than 
the terminal wire is pushed over 
each terminal wire until it lies 
within the end of the tubular 
container D. The thickness of each 
rubber dise E is somewhat greater 
than the diameter of the terminal 
wire, and the diameter of each disc 
is, such that it completely closes the 
end of the tubular container. The 
projecting end part of the wall of 
the container D, indicated by 
broken lines, is then bent over and inwards, for instance, by 
a spinning operation, to form an abutment F, which presses 
firmly down on the outer part of each rubber dise E and 
maintains it in position.— May 11th, 1938. 
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485,087. October 13th, 1936.—-EMERGENCY SCREW-THREADED 
Bott, James Bonham, 8, Hylton Terrace, North Shields, 
and Thomas Macdonald, 3, The Avenue, Monkseaton. 

It is frequently desired to bolt one object against another 
in a temporary manner in circumstances where it is imprac- 
ticable to pass the bolt through from the remote side of the 
latter object. The object of the present invention is to provide 
a simple device whereby all that has to be done is to push the 
bolt through the hole, whereupon it is ready for the screwing 
down operation. The bolt comprises a screwed shank having 
its plain portion slotted longitudinally and diametrally near 
its end. Inside the slot at the end of the bolt are pivotally 
mounted about a pin two similar bolt head arms A A, which, at 
their pivoting portions, are rebated to receive one another, 
with the rebates so formed that while the arms may be swung 


N°485,087 


into the slot they abut against each other when extended sub- 
stantially at right angles to the bolt shank. Two leaf springs 
B are laid longitudinally inside the slot against which springs 
the arms A A are adapted to abut as they enter the slot. The 
springs are preferably formed from a single strip which has 
a double fold at its mid-portion with the leaves extending at 
an angle from each fold, a pin passing through the bolt shank 
and between the leaves to hold the springs in position. In 
use the shank is passed with the slotted end foremost through 
the rivet hole. This causes the arms AA to close together 
as shown until they are clear of the sides of the hole, 
whereupon they separate under the influence of the springs 
with their outer ends extending beyond the sides of the hole. 
Alternative arrangements of similar construction are also shown. 
—May 13th, 1938. 


485,548. December 21st, 1937.—CaTHODES FoR CaTHODE Ray 
Tusss, Vladislas Zeitline, Apollinaire Zeitline and Vladimir 
Kliatchko, all of 33, Boulevard d’Auteuil, Boulogne-sur- 
Seine (Seine), France. 

In accordance with this invention, which relates to cathodes 
for cathode ray tubes, a metal tube having on one of its ends a 
shaped extension A of diameter less than the tube serves for the 
current input and is fixed on a metallic support B. A layer of 
oxide C activates the cathode. The heating filament is in the 
form of two spirals D and E, connected in series and di 
inside the tube. The free end of the spiral E is soldered to the 
member A and the free end of the spiral D is connected to a 





current supply wire. An insulating layer F prevents contact of 


the filament with the cylinder, The spirals are wound in opposite 
directions in order to reduce the magnetic field along the axis 
of the cathode beam emitted by the activated layer C. The 
transverse influence of the magnetic field on the cathode beam 
is moreover avoided by the fact that the two current conductors 
G are concentric. If the length of the two spirals is large rela 
tively to that of the trajectory of the ab ate sy the number 
of turns of the spiral E may be less than that of the spiral D, 
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the influence of the remote turns on the cathode beam being 
smaller than that of turns near to it. The output of cathodes 
having indirect heating constructed as described is enhanced 
because the emissive surface is heated both by radiation and 
by conductivity of the incandescent body. The cylinder may 
be very thin so as to have small thermal inertia and the time for 
placing the whole cathode arrangement in normal working con- 
ditions is thus substantially reduced.— May 20th, 1938. 








Forthcoming Engagements. 
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Secretaries of Institutions, 
notices of meetings inserted in this col » are req 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 
of the week preceding the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated 


Institution of Mining Engineers. 

To-day.—Summer meeting at Manchester. 
North of England Institute of Mining and Mechanical Engineers. 
Friday, July 22nd.—Visit to C. A. Parsons and Co., Ltd., Heaton 

Works, Neweastle-upon-Tyne. 2.15 p.m. 

World Power Conference. 

Thursday, Aug. 25th, to Friday, Sept. 2nd.—Vienna Sectional 

meeting. 











CONTRACTS AND ORDERS. 


The Editor is always happy to print short announcements of 
contracts and orders in this column provided they are sent to him 
in time to have news value and that they are likely to interest readers. 


THE EncuisH Evecrric Company, Ltd., of Stafford, has 
recently received an order from the City of Durban for nine 
double-deck, seventy-seater trolleybuses with “ English Electric ” 
electrical equipment and bodies, and three-axle chassis of the 
Associated Equipment Company’s manufacture. It has also 
recently received contracts for ten supervisorily controlled 
rectifier sub-stations, including twenty-one 1500-kW steel-tank 
mercury-are rectifiers, 11-kV switchgear, power transformers, 
D.C. switchgear, low-tension A.C. switchgear, remote super- 
visory control gear, and cables, from the London Passenger 
Transport Board in connection with the electrification of the 
Northern and Elstree extensions of the North London Railway 
Line. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Rotis-Royce, Ltd., of 14-15, Conduit Street, London, W.1, 
informs us that the directors have elected Captain Evan Cadogan 
Eric Smith, M.C., to fill a vacancy on the board. 

Srr Howarp Gruss, Parsons anpD Co., of Walker-Gate, 
Newcastle-on-Tyne, 6, inform us that they have taken over the 
astronomical instruments and observatory equipment business 
hitherto carried on by Cooke, Troughton & Simms, Ltd., of York. 


CRAVEN BrotHers (MANCHESTER), Ltd., Machine tool makers 
of Vauxhall Works, Reddish, Stockport, advise us that Mr. 
J. Lauchlan (Secretary), Mr. H. Moliver (works manager), Mr. 
J. H. Rivers (chief designer), have recently been elected to the 
board of directors. 

Tue InstTiTuTION oF StTRucTURAL ENGINEERS informs us 
that as from July 25th, 1938, its address will be changed from 
No. 10 to No. 11, Upper Belgrave Street, London, 8.W.1. 
The telegraphic address and telephone numbers will remain 
unchanged :—Tel. address: ‘“‘Coninst, Knights, London ” ; 
telephone: Sloane 7128-7129. 

Arup anp Arup, Ltd., Colquhoun House, Broadwick Street, 
London, W.1, inform us that an organisation has been formed 
to deal with reinforced concrete design and construction. 
Arup Designs, Ltd., will deal with all cases where only a design 
is required for ultimate tender ; and Arup and Arup, Ltd., will 


undertake reinforced concrete construction to their own or other 


designs. In no case will the latter tender for work issued by 
Arup Designs, Ltd., to other contractors. 








LAUNCHES AND TRIAL TRIPS. 


RAFAELA, oil tankship; built by Blythswood Shipbuilding 
Company, Ltd., to the order of Curacaosche Scheepvart Maats- 
chappij; dimensions, length 335ft., breadth 56ft., depth 
14ft. 9in., deadweight 4000 tons. Engines, triple-expansion : 
trial trip, July 2nd. 

JonatHaNn Hotz, steamship; built by Cammell Laird and 
Co., Ltd., to the order of John Holt and Co. (Liverpool), Ltd.; 
dimensions, length 360ft., breadth 52ft. 6in., depth 31ft. 6in. 





Engines, ne a So in conjunction with a Bauer-Wach 
exhaust turbine ; launch, July 3rd. 
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New Government Aircraft Factories. 


On Friday, July 15th, the Secretary of State for 
Air, Sir Kingsley Wood, who was accompanied by 
the Lord Mayor of Birmingham, visited Castle Brom- 
wich and cut the first sod on the site of the new air- 
craft factory referred to in our Journal note of June 
3rd, which is to be built and managed by Lord 
Nuffield. During the opening ceremony it was made 
known that the Air Ministry had placed with Lord 
Nuffield an immediate order for 1000 ‘“ Spitfire ”’ 
fighters. The work of clearing and levelling the site 
is to proceed at once, after which building operations 
will be begun, and pressed forward so that production 
will begin within, it is expected, a few months’ time. 
In the first instance the factory will be equipped for 
the production of Vickers Supermarine ‘ Spitfire ” 
single-seater fighters, which are now being produced by 
the designing firm Supermarine Aviation Works 
(Vickers), Ltd., for Service use. They are low- 
wing all-metal monoplanes, fitted with 1050 B.H.P. 
Rolls-Royce “* Merlin” liquid-cooled engines. In 
order to provide the greatly increased supply of 
carburettors required for the large numbers of air- 
craft now on order, it has been decided by the Air 
Ministry to establish a further Government factory 
for the manufacture of carburettors. The new factory 
will be erected in Coventry and the management has 
been entrusted to the Standard Motor Company, Ltd. 
It is expected to start production early next year, 
and building operations have already begun. On 
the recommendation of the Air Ministry Committee 
on Supply, the Air Council has also approved certain 
extensions to existing factories. Amongst them 
is an important extension of the works of the Bristol 
Aeroplane Company, which is already engaged on 
large-scale manufacture of aeroplanes and engines 
for the Royal Air Force, which is being put in hand 
immediately. The approximate value of the new 
extension at the Bristol Aeroplane Company’s works, 
which will in the main be financed by the Govern- 
ment, will be about one and a half million pounds. 


Underground Traffic Control. 


A contract valued at £32,000 was signed on 
Thursday, July 14th, by the London Transport 
Board for the supply of telephone equipment required 
for the first step towards converting the underground 
railways’ present communication system to automatic 
working. The complete scheme, which will also 
involve increasing the number of telephones from 
670 to 1795, will cost about £150,000, and will take 
eighteen months to accomplish. The decentralised 
system of traffic control now in use is to be replaced 
by a master control room at Leicester Square Station, 
where four traffic controllers will have direct com- 
munication by automatic telephone to the booking 
halls and platforms of 300 stations, every signal 
cabin, and key point. They will also be able to cut 
into any conversation on the railway instruments to 
speak to any official who may be urgently needed, 
while, by pressing a key in the case of emergency, it 
will be possible for them to talk through loudspeakers 
to the ticket office staff at every important station, 
from which their messages will be relayed to the 
remaining stations in accordance with a prearranged 
plan. On the Metropolitan line and on the main line 
railways over which the Board will begin to run 
trains in 1939-1940, the telephone system will be 
modernised to deal with the intensified services. It 
is estimated by London Transport’s signal engineers, 
who have planned the new system, that only a few 
minutes will be required to give a message to every 
station from Amersham to Ongar in the north, 
to Wimbledon and Morden in the south. Ericcson 
Telephones, Ltd., are supplying the equipment. 


Amendment of the London Building Acts. 


On February 3rd, i931, the London County 
Council decided that an advisory committee, con- 
sisting of representatives of the Council and of certain 
technical and trade organisations, should be appointed 
to consider and report as to any necessary amend- 
ments of the London Building Act, 1930. The Com- 
mittee, it will be recalled, sat for four years under 
the chairmanship of Sir Robert Tasker, and made 
valuable recommendations which have materially 
assisted the Council in its consideration of the 
amendment of the Building Acts. Arising out of a 
recommendation of the Advisory Committee, by-laws 
for the construction and conversion of buildings and 
for the use of constructional timber, came _ into 
operation on June Ist, 1938, London buildings 
being for the first time controlled, so far as con- 
struction is concerned, under a modern set of by-laws. 
The Town Planning and Building Regulation Com- 
mittee is now presenting to the Council an important 
report dealing in detail with the Advisory Com- 
mittee’s recommendations and recommending the 
promotion of legislation to amend the Building Acts. 
The recommendations include proposals that district 
surveyors should be salaried officers of the Council ; 
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that revised arrangements should be made for con- 
ducting the examination of candidates for the 
position of district surveyors; that powers should 
be obtained to enable by-laws to be made to govern 
such things as spaces between railings ; construction 
and inspection of lifts, hoists, and escalators ; and the 
installation of gas meters, and that increased powers 
of control over the keeping of celluloid should be 
conferred on the Council. The Committee records 
its great indebtedness to its Chairman, Mr. H. Berry, 
for his services in connection with the task of revision 
of the London Building Acts. 


Manchester College of Technology. 


AT a meeting of the Manchester Education Com- 
mittee, which was held on Monday, July 18th, it was 
decided to approve the recommendation of the joint 
meeting of representatives of the Committee and of 
the Manchester University that Dr. James Eckersley 
Myers, Assistant to the Vice-Chancellor and Senior 
Lecturer and Tutor to the Faculty of Science in the 
University, should be appointed Principal of the 
Manchester College of Technology, in succession to 
Dr. B. Mouat Jones, who was recently appointed 
Vice-Chancellor of Leeds University. Dr. Myers, 
who is forty-eight years of age, was educated at the 
Manchester Grammar School and at Manchester 
University. He graduated B.Sc. (First-class Honours 
in Chemistry), M.Sc., and D.Sc., and in 1911 was 


appointed Beyer Research Fellow in Science. He 
became Assistant Lecturer in Chemistry in 1912. 


Lecturer in 1916, and Senior Lecturer and Tutor and 
Secretary to the Faculty of Science in 1920, after 
declining an appointment as Professor of Inorganic 
Chemistry at Cape Town. He was appointed Super- 
visor of the Honours School of General Science in 
1922, Assistant to the Vice-Chancellor in 1930, and 
Senior Tutor in 1930. 


Work and Leisure in Industry. 


SOME interesting facts with regard to work and 
leisure in the life of the community were mentioned 
by Mr. A. P. Young, of the British Thomson-Houston 
Company, Ltd., in his opening address to a discussion 
on ‘Work and Leisure in Industry,” which took 
place at the sixth annual week-end conference last 
week arranged by the Midland Advisory Office of 
the National Council of Social Service. He said 
that the hours of work in industry had _ steadily 
diminished during the past hundred years or so by 
as much as 25 per cent. The downward trend of 
the hours of labour during the past century or more 
had been influenced and largely determined by that 
vital factor, which it could be said was the root cause 
of most of the world’s economic ills, namely, human 
productivity, or the rate at which the individual 
could produce serviceable goods, aided, as he must 
be, by machines, energy, and the scientific mind 
expressing itself objectively through the channels 
of research, design, and production and distribution 
technique. The steady application of science to 
industry was causing human productivity to rise 
along a curve that was continually getting steeper. 
He (Mr. Young) hazarded the guess that in this 
country the next 25 per cent. reduction in the working 
week would take place within the next two decades. 
The central core of the industrial problem was 
the management factor. What was being done 
to improve the technique of management so that 
industry itself could do more than hitherto had 
been done to solve these problems ? Great progress 
had been made—slow, but certain. There was 
growing up in the industries of the country a new 
technique of management dedicated to the principles 
of inter-dependence and inter-connection, and to the 
great ideal that industry was something greater than 
its machines and appliances, certainly greater than 
the profits revealed by a balance sheet. Industry 
could only justify its existence by dedicating all 
its efforts to the service of the nation and the com- 
munity. Industry itself should set up, from within, 
some form of self-governing mechanism based on 
democratic principles. A big change in the size of the 
age groups of the population would occur in the next 
ten to twenty years. The size of the age group up to 
eighteen years was going to diminish very rapidly. In 
a generation from now, the percentage of people over 
forty-five years of age would be very much greater 
than now, and that would have a tremendous effect 
on the economic and political evolution of the 
country in the years that lay ahead. 


Profit-Sharing in 1937. 


MINoR changes only are to be noted in the general 
results of profit-sharing and co-partnership for 1937, 
as reported by the Ministry of Labour this week, when 
compared with those for the preceding year, which 
we summarised in a Journal note on August 27th, 
1937. At the end of that year there were in opera- 
tion 415 schemes in all classes of business, organised 





429,000 workpeople, of whom some 264,000 were 
entitled to participate. Details are given of 366 
schemes, with 242,700 participants out of a total 
employed of 308,800 receiving an average of £11 8s., 
being an addition to earnings of 6-1 per cent. 
The metal, engineering, and shipbuilding group 
had 32 schemes in operation at the end of 1937. 
The 24 schemes making financial returns declared 
an average bonus to the 43,600 participating 
employees of £7 15s. 6d., or a percentage addition 
to earnings of 5-2. This result is a substantial advance 
on the details for 1936 (21 schemes, 25,200 par- 
ticipants, bonus of £6 14s. 2d., 5-4 per cent. addition) 
and reflects the increased activity of this group which 
the past year has witnessed. Only two new schemes 
were reported to the Ministry during 1937. One was 
concerned with a firm of importers and exporters ; 
the other, covering about 230 employees, being 
organised by a cement manufacturing concern, a 
bonus, varying according to the dividend on the 
ordinary shares, being paid in cash according to length 
of service. Seven schemes ceased to operate during 
the year, about 5000 employees being concerned. 
Three of the firms provided other benefits for their 
workpeople ; one failed to make sufficient profits : 
one firm went into liquidation; and in two cases 
arrangements for issuing shares on specially favourable 
terms were withdrawn. 


New Graving Dock at Colombo. 


On Monday, July 18th, Sir Andrew Caldecott, the 
Governor of Ceylon, formally opened the new graving 
dock at Colombo, which has been constructed at a 
cost of £100,000, and will provide a very useful and 
long-needed addition to the docking facilities of the 
port, particularly for the repair of the smaller class 
of vessels, such as tugs and dredgers. The new dock 
has been built at the inner end of the former graving 
dock, and work upon it was begun in August, 1935. 
It has an effective length of 350ft., with a width of 
87ft. and a depth over the cill at high water of 
22ft. The bottom-hinged hydraulically operated 
‘** Box” pattern flap gate was designed and supplied 
by Sir William Arrol and Co., Ltd., of Glasgow 
and London, and was made in transportable pieces 
which were shipped out to Colombo, where the 
gate was erected, launched, and floated into posi- 
tion. The work to be done involved the partial 
removal of the end wall of the existing lock and the 
excavation of some 74,000 cubic yards of material. 
and the construction of about 25,000 yards of concrete 
work. The greater part of the soft excavation was 
utilised for the reclamation of swamp areas in the 
neighbourhood of the harbour. The whole of the 
work was carried out departmentally by the harbour 
authorities under the direction of Mr. T. A. Owles. 
the Harbour Engineer. Messrs. Coode, Wilson, 
Mitchell and Vaughan-Lee, of Westminster, acted as 
consulting engineers to the authorities. 


The Hundredth Crossing of the 
** Normandie.” 


On Wednesday of last week, July 13th, the liner 
‘* Normandie’ of the Compagnie Generale Trans- 
atlantique left New York on her hundredth Trans- 
atlantic crossing. On Monday last, July 18th, she 
anchored at 8.15 a.m. in Cowes Roads, and reached 
her home port of Le Havre early in the afternoon. 
We were among a sinall number of guests, represent- 
ing the technical Press, who were invited to join 
the ship and proceed to Le Havre, a voyage which 
many of those present made in the opposite direction 
on May 29th, 1935, when the ‘‘ Normandie ”’ sailed 
on her maiden voyage to America. On boarding the 
ship the party, which was accompanied by Monsieur 
Pierre de Malglaive, and Mr. C. G. Rhodes, London 
directors of the French Line, and Monsieur C. Piclet, 
the chief development officer, was received by 
Commodore Thoreux, who expressed his deep satis- 
faction with the liner, both as regards her seaworthi- 
ness and ease of navigation, and with her turbo- 
electric propelling machinery, which, he said, was 
running better than ever. The ship, he stated, had 
been at sea for 544 days, and had travelled 330,000 
nautical miles, and only on one occasion had it been 
necessary to reduce the speed below the scheduled 
service speed of 28 knots. Monsieur de Malglaive 
said that the ‘‘ Normandie ”’ had been designed for 
a service speed of 28-5 knots, and it was a source of 
satisfaction to her designers and builders that in her 
hundred voyages she had maintained an average 
speed of 28-58 knots, which confirmed their faith in 
the large ship. Another feature had been the trouble- 
free and smooth running of the machinery, which had 
required no alterations or repairs other than a slight 


turbine blade modification during the first few 
voyages. It was of considerable interest to those 


who had seen the construction of the liner and had 
seen something of her performance at sea to inspect 
again the ship and her machinery under the guidance 
of Monsieur Joseph Cailloce, the second captain, and 





by firms or co-operative societies employing about 








the chief engineer, Monsieur Louis Le Guern. 








THE- ENGINEER 


JULY 22, 1938 








Gear Performance. 


By H. E. MERRITT, D.Sc. 


No. 


ry. 


(Continued from page 60, July 1éth ) 


THE SurFAcE LoapinG oF GEAR TEETH. 


“ Wear”? Resistance—The ways in which a tooth 
surface can be damaged or destroyed have already 
been briefly described, and formule designed to set 
a limit to tooth surface loading with the object of 
avoiding all or any of these types of failure are termed 
“wear”? formule. 

It may be noted at this point that other things 
being equal, the surface loading varies but little with 
the pitch, and is determined mainly by the pitch 
diameters and face width of the gears, whereas the 
strength of the teeth in bending is closely related to 
the pitch. Hence the leading dimensions of a pair 
of gears are found by means of wear formule, the 
numbers of teeth and pitch being then adjusted to 
give the necessary strength. 

Of the types of surface failure which wear formule 
are intended to avoid, “pitting” is the most 
important. It was remarked in a previous article* that 
in high-speed gears, such as turbine reduction gears, 
and in heavily loaded worm drives, pitting usually 
makes an appearance in the early stages of the life of 
the gears. If caused by irregularities in tooth surface 
and tooth bearing, and the consequent high local 
stresses which are relieved by subsequent wear, it 
will either cease to spread or will disappear with 
further wear. If, however, the stresses are sufficiently 
high to produce pitting even when the tooth surfaces 
are bedded down by wear and pressure, the pitting 
will continue until the whole of the tooth surfaces 
are destroyed, and it is this condition which wear 
formule should prevent. Surface failures due to 
breakdown of the oil film must be dealt with by suit- 
able modification to the lubrication, since an oil can 
practically always be found which will have a load- 
carrying capacity equal to that of the tooth surfaces. 
If there is an exception to this generalisation, it is 
to be found in automobile final drives of the spiral 
bevel or hypoid types, where extremely high surface 
pressures are combined with high sliding velocities. 
Even here, however, the development of extreme- 
pressure lubricants is tending to throw the limitation 
back on to the tooth material. 

Failure by wear in the sense in which the term is 
usually understood is negligible in the case of continu- 
ously running gears, where steps are taken to keep 
the lubricant clean, and where other forms of failure, 
such as pitting, cracking, and the like do not occur. 
It is possible that in the case of gears which start 
frequently from rest under load, slight scuffing may 
occur, later masked by running in a well-lubricated 
condition, and this wear may be aggravated by the 
metallic particles removed from the teeth if they are 
allowed to remain in circulation. 

Further, at high speeds the combination of pres- 
sure and rubbing speeds may result in the generation 
of sufficient heat to cause excessive surface tempera- 
ture, but limitations due to the surface temperature 
flash have not, up to the present, been applied in 
general design practice.t 

Consequently, all that can be done is to develop a 
reasonable criterion of tooth surface stresses and to 
adjust the stress on this basis empirically to the speed, 
regarding the result as a limitation against pitting over 
low and moderate speed ranges and against abrasion 
and surface temperature at the higher speeds. 

Criterion of Surface Stress—The classic treatment 
of the stress conditions and deformation at the 
surfaces of elastic bodies making point or line contact 
is due to Hertz. The formule for the case of 
cylinders in line contact are as follows : 

If F=force applied, kilos., 

L=length of line of contact, cm., 

R, and R,=radii of cylinders, cm., 

E, and E,=moduli of elasticity, kilogrammes 
per square centimetres for the respective 
materials, 

m, and m,=Poisson’s ratios for the respective 
materials, 

3, and 6,=elastic constants, 

w=width of surface of contact, centimetres, 

S=mean pressure, kilogrammes per square centi- 
metre, 

Smaz=Maximum pressure, 
square centimetre: 


kilogrammes per 
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* See THE ENGINEER, July Ist, 1938. 

| See, however, H. Blok, ‘Surface Temperature on Gear 
Teeth”’ (General Discussion on Lubrication and Lubricants, 
Vol. ILI, Institution of Mechanical Engineers). 


Variations in the value of 8 for the normal varia- 
tions in E and m for a given type of material (such 
as steels in general) do not exceed about 6 per cent., 
and taking V/1—m? as 0-955, the above formule 
may be reduced to pound and inch units and written : 


4 1 oe , 
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where F; is the load per inch of line contact. 
—=_—_—_—_ 





R,=relative radius of curvature 
1V (1) 


Similarly, a combination of materials having 

moduli of elasticity E, and E, respectively, will give 
the same stress conditions as if a material were 
used for both, having an “ equivalent modulus of 
elasticity,” 
2 E,E, 
E,+E, 
(if the materials are the same, E,=E; if they are 
different, E, is the harmonic mean of their respective 
moduli). 

Introducing the above we get 


E.= IV (2) 


w= 3-04 / — IV (3) 


ie -0-418 [Fie 
R, 


Although F;, E., and R, may be known for a 
particular point of contact between a given pair of gear 
teeth, however, the expressions given above may not 
be strictly true for the calculation of w and Synae-z. 
The assumptions underlying the formule are : 


(a) That the materials are isotropic. 

(6) That contact takes place under static con- 
ditions. 

(c) That the elastic limit is nowhere exceeded 
(within that limit stress being proportional to 
strain). 

(d) That the dimensions of the surface of contact 
are small compared with those of the bodies in 
contact. 


It by no means follows that (a) and (c) hold good 
for running gears, since many gear materials depend 
upon initial elastic flow, and the resulting work 
hardening, to bring the surfaces up to the condition 
required to carry the load. (On a fractured worm 
wheel tooth of phosphor bronze, the work hardened 
surface layer is usually clearly visible.) The influence 
of motion is also profound. The sliding which takes 
place between moving tooth surfaces introduces a 
tangential load between the teeth due to friction, 
the influence of which is probably appreciable. Still 
more important is the presence of lubricant, the 
viscosity of which, in conjunction with the surface 
motion adjacent to the region of contact, conceivably 
introduces hydro-dynamic pressure tending to relieve 
the load between the areas which would statically 
be in contact. As a result it is found, on calculating 
the stresses occurring in actual gears running under 
known loads by means of the formule given, that 
there appears to be no consistent relation between 
maximum safe stresses and the physical properties 
of the material, or the stresses to which the material 
can be subjected in other circumstances. 

Consequently, there is no object in using formule 
incorporating the actual surface pressure in pounds 
per square inch; all that is required is a criterion 
of allowable line-contact loading, which will take 
into account the relative curvature of the surfaces 
and incorporate an empirical constant serving as an 
index of the ability of any particular material to 
withstand line-contact loading conditions. It may 
here be remarked that the comparison of surface 
loading in terms of “‘ pounds per inch of line contact ” 
alone is valueless and misleading. 

A simple criterion may be arrived at by the 
principle of similarity ; for we may say that the 
stress conditions are the same, other things being 
equal, if the applied load per inch of line contact 
is proportional to the relative radius of curvature. 
This basis leads to a criterion 

S.=surface stress value 
F 
LR, 


IV (4) 


lating maximum surface pressure. 


element of doubt in any such calculation ; 


ence of the material under similar conditions. 


say, 10,000 Ib. square inch units, the stress conditions 
can be likened to those occurring in a cylinder, lin. 
radius and lin. long, and a flat plate made of corre- 
sponding materials when pressed together with a 
force of 10,0001b. Whilst this is probably reason- 
able for static conditions, however, it was found 
by examples taken from practice, and from experi- 
ments on rolling discs of different sizes, that this 
criterion was somewhat optimistic when applied to 
large gears. 

Consequently, the criterion was arbitrarily modified 
to the form 

F Fi 
S.= — = pw 
1 (Rr)**  (R,)%** 

No justification for this is offered on theoretical 
grounds, and the reason for the necessity for the 
departure from unity of the index for R, is obscure. 
It may be due partly to the relatively lower standard 
of accuracy of any type of gear as the dimensions 
increase ; on the other hand, it may be related in 
some way to the behaviour of the oil film separating 
the teeth. This matter has been investigated for the 
case of pure rolling contact by Way,t who finds, 
however, that for the conditions associated with his 
experiments the hydrodynamic film carries only about 
10 per cent. of the load, the remainder being carried 
by the area statically in contact. There is a need for 
further investigation of the conditions of combined 
rolling and sliding. 

The use of the criterion S, (the values of which for 
particular materials have been found by experience 
and experiment) climinates the necessity for calcu- 
For the reasons 
already given, there will inevitably be a considerable 
if the 
result were accurate, it could not be said that the 
value would be either safe or unsafe without experi- 
As a 


matter of interest, however, an approximate value 


IV (5) 


of the maximum surface pressure which ignores the 
effect of the oil film may be found by taking the Sc 


value as representing the load per inch of line con- 
tact length divided by the relative radius of curva- 
ture, when from the Hertz equation the expression 
for Smar becomes 

Smar=0- 4188, . E; 
For E,=29 x 10* 

Smaz=2250V 8, 


and for steel and bronze 


Smaz = 1870V a 
Thus, if S, equals 20,000 (and even this value is 


frequently exceeded for case-hardened gears used in 
automobile transmissions), the maximum pressure is 
of the order of 140 tons per square inch. 


Relative Curvature of Involute Teeth.—The centre 


of curvature of an involute tooth profile at any point 


of contact is located at the interference point, at 


which the path of contact, produced, meets the base 


circle. Hence at any point of contact, such as ¢ in 
Fig. 27, the radii of curvature of the engaging tooth 


eae 
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FIG. 27—RELATIVE RADIUS OF CURVATURE OF 
INVOLUTE PROFILES 


profiles are I,c and I,c¢ respectively, and denoting 
these by R, and R, the relative radius of curvature 
at c is 


R,R, 


ae ee 


Since R,+R,=4$ (d+D) sin p=C sin 4, 


R= P11 (Csin ¥—R,) 
; C sin 
Hence the relative radii of curvature at all points 


IV (6) 








Thus, if the surface stress value in a given case is, 


t Loc. cit. 
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between I, and I, may be represented by ordinates, 
such as f, to a parabola passing through I, and I,, 
the maximum value being (C sin ))/4 at the midpoint 
of I, 1. 

Zone Factor for Spur Gears.—Consider the teeth of 
a pair of spur gears drawn to a scale of unit diametral 
pitch or module, as in Fig. 28. The relative radius 
of curvature at any point was discussed in the pre- 
vious section. It remains to find the most unfavour- 
able point of contact. 

From the pressure angle ) and addenda a and A, the 
path of contact cyc, may be found in the usual way. 
Repeating the’expressions for the length of path of 
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FIG. 28—DETERMINATION OF ZONE FACTOR FOR 


SpuR GEARS 


face contact and contact ratio (given in the previous 


article), 
a at Pa, -_ "eR 
»= 3 J (7 sin ¥) 4 4(2 + 1) = sin | . Il (2a) 
+-Lw) /po . Il (la) 


‘= L-/Po = (Lp 
If the value of r, lies between | and 2, for example» 
the number of pairs of teeth in contact will similarly 
fluctuate between 1 and 2, and, in the same way as 
for the strength factor, the load is carried by one pair 
of teeth between the points c,; and c,, distant pp, 
respectively from c, and c,. From the point of view 
of surface stress, the conditions will be worse at 
either c, or c, according to which is nearer to an inter- 
ference point. It will usually be that which is nearer 
the interference point of the pinion. In this case the 
distance I, c, will be 

R,=4d sin Y +-lp—po. « 2¥ 4) 

and the relative radius of curvature will be given 
by IV (6). 
The length of line of contact (for r;-< 2) will be equal 
to the face width f, and if the tangential load is F lb. 
the normal tooth load will be F sec y lb. and 





,. Fsecy . 
SF TR es . IV (8) 
or 
Fj= i =8.Z . . IV (9) 
f 
where 
Z=(R,)*® cos . [V (10) 


This quantity Z, based on the dimension for unit 
diametral pitch or module, is the ‘“‘ zone factor” for 
the tooth form and combination of number of teeth 
used. 

Zone Factor if r->2.—If r¢ exceeds 2, there will 
always be, theoretically, two pairs of teeth in contact. 
As discussed under the heading of tooth strength for 
the same condition, whether this actually occurs 
depends upon the accuracy of the gears. For ordinary 
cut gears of 14} deg. pressure angle, in which 7; 
exceeds 2, the zone factor may be taken at 0-75 of 
the value for the corresponding ratio at 20 deg. 
pressure angle. 

For special designs of heavily loaded gears of small 
pressure angle, or long addendum, in which the teeth 
are accurately ground, the ratio of 0-75 is probably 
pessimistic and a better comparison may be found by 
assuming two pairs of teeth in contact with a mean 
relative radius of curvature corresponding to a point 
0-5 po from the mid-point of the path of contact 
towards the interference point of the pinion. 

Pitch Factor.—For any other than unit pitch the 
relative radius of curvature will vary in proportion, 
but since the allowable load varies as relative radius 
of curvature to the power 0-8, the formula for allow- 
able load for a diametral pitch P will take the form 


F,=8, Z/(P)"* . IV (11) 
The quantity (P)* is termed the “ pitch factor” and 
denoted by K,, and the expression for allowable 


load, introducing the total tangential load F and the 
face width f becomes 


F=8,.Zf/Kp . . IV (12) 
This is of the same general form as the expression for 








allowable load for strength, the only difference being 
in the use of the pitch factor instead of the pitch 
(diametral) directly. If module in inches is employed, 


Bhi 5. 
k= (5) 
The torque referred to the pinion will be 
M,=38.Zft/P Kp IV (13) 
Zone Factor for Helical Gears.—Fig. 29 represents a 


pair of helical gears having pitch diameters d and D. 
If the spiral angle is o, and the normal pressure 
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FIG. 29—DETERMINATION OF ZONE FACTOR FOR 
HELICAL GEARS 


angle ~,, the base spiral angle o, and transverse 
pressure angle ; can respectively be found from 


. IV (14) 
. IV (15) 


The addenda of the gears being known from the pro- 
portions adopted, the length 1, of the path of contact 
€,C, on the transverse section may be found either 
graphically or by calculating the lengths of the paths 
of face contact J, and l,, in the manner described 
under ‘‘ Spur Gears,” and the length of a full line of 
contact will then be J,=1, cosec op. 

The true length of contact line per inch of face 
width will therefore be 


sin 6,=sin o cos Up, 
tan Y;=tan Yn seco 


L:=[,/pu=Tc SEC Oo. 

Further, if the tangential load per inch of face 
width is Fj, the load normal to the tooth surfaces 
will be F; sec oo, and the mean load per inch of line 
of contact will be 
F;/re. 

The relative radius of curvature of the tooth 
surfaces must now be considered in a plane at right 
angles to the line of contact. It will clearly vary 
from point to point along the line of contact, and since 
it has already been assumed for the purpose of calcu- 


F; sec 6, /l;= 


lating strength factors that the maximum rate of 


loading occurs at the midpoint, the same basis will 
again be adopted for the zone factor. 

Considering first the transverse section, the radii 
of curvature at the reve are 


R,=3d sin Y.+4 (lp—lw) . IV (16) 
R,=4$ D sin Y:—} (1p—ly) . IV (17) 
If desired, J, and /,, may be calculated from the 
expression (IV) 7. 
The relative radius of curvature in the transverse 
plane will be 
R,R, 
R,+R, 
Now the plane normal to the line of contact is 
inclined at the base spiral angle o, to the transverse 


plane, and the relative radius of curvature in the 
normal plane will be 


i (C sin %—R,) 


Ra= - 
: C sin Yt 





. IV (6a) 


. IV (18) 
The assumption has also been made, for reasons 

previously given, that at the midpoint the rate of 

loading along the line of contact is 1-5 times the 

mean rate, so that the stress criterion becomes 

_ Rate of loading along line of contact 

“~~ (Relative radius of curvature)®* 

‘ 1-5 F; 

re (Rrt sec? o)°8 

and 7, and Ry» having been determined for a com- 

bination of ¢ and T teeth for unit diametral pitch, 

the presage 


Rr= Rr sec*s, 





Ss 


S.= 


Sc _ Tc (Rrt sec? o9)”* 
=F, 1-5 
is the zone factor for that combination. 

Expressions IV (12) and IV (13) again apply. 

An expression for the zone factor in terms of the 
basic gear dimensions is not given, since it becomes 
too cumbersome, and the zone factor is best 
calculated in a series of steps as indicated. 

Zone Factors for Straight and Spiral Bevel Gears.— 
The analogy between spur and straight bevel gears 
and between helical and spiral bevel gears may also 
be applied to the determination of zone factors. Thus 
the zone factor for straight or spiral bevel gears 
may be found by treating them as spur or helical 
gears respectively, but using the virtual numbers of 
teeth and the same pressure angle, tooth proportions 
and, for spiral bevel gears, the same spiral angle. 

Strictly speaking, the ‘‘ bevel gear factor” derived 
for strength is not strictly applicable to the zone 
factor of bevel gears. On sections at different 
distances from the apex, the relative radius of curva- 
ture will vary as the distance from the apex, but the 
load-carrying capacity has been taken as varying 


4 


. IV (19) 


as the 0-8 power of the relative radius. Over the 
comparatively small change of section which occurs, 
however, this difference is neglected, and the allow- 
able load is expressed (introducing the maldistribu- 
tion factor Kg), 
F=§,Z f (C—f)/C Ky Ka IV (20) 

Note that this is reckoned at the pitch radius on the 
back cone and not at the mean radius. 

Overlap and Contact Ratios.—It was shown in 
article No. III that with certain combinations of 
contact ratio and overlap ratio, the total length of 
lines of contact of helical and spiral bevel teeth may 
be appreciably diminished. This may result in a loss 
of load-carrying capacity from the point of view of 
surface stress as well as of bending, and the same 
allowance should be made in the case of strength. 

Worm Gears.—The same principles may be applied 
to the estimation of the load-carrying capacity 
of worm gears, although, owing to the greater com- 
plexity of the tooth contact, some change in method 
becomes necessary. 

In what follows, it is assumed that the worm is an 
involute helicoid, which has the same fundamental 
dimensions as a helical gear. This assumption is made 
because the zone of contact of an involute helicoid 
worm gear is very easy to determine. 

Consider a zone of contact as shown in Fig. 30.§ 
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FIG. 30—DETERMINATION OF LOAD - CARRYING 
CAPACITY OF WORM GEARS 


The boundary lines A and B are due to the outlines 
of the worm and worm wheel rim respectively. The 
lines of contact @,@2, 6,b,, cc, travel in the direction 
of the axis of the worm, and have a minimum total 
length when the line a,a, is just entering the zone of 
contact as shown. It should be noted that the 
point at which the line a,a, is regarded as effectively 
entering the zone of contact is where it first touches 
the “‘ entering ”’ side of the zone at the end a,; where 
it crosses the zone at the end a, may be disregarded 
since the relative curvature in this region is so low 
as to be valueless. The minimum total length of 
line of contact is thus 1=b,b,+¢,¢c,, and is shown for 
a face width fe, equal to the length of pitch line P,P, 
intercepted by the outside diameter of the worm. ~ 
The relative radius of curvature will vary from 
point to point along the lines of contact, and to 
determine it for every point of contact is very 
laborious. The total variation for designs of worm 
and worm wheel which may be regarded as generally 
satisfactory, however, is less than for spur and helical 
gears, and for purposes of comparison the mean 
value is taken at the point at which it is easiest to 
calculate. 

This point is situated at E, at which the straight- 
line generatrix of the worm thread intersects the 
pitch line P P at right angles. In a plane containing 
the generatrix in this position, and normal to the 
axis of the worm wheel, the profile of the wheel tooth 
is an involute to a circle of diameter D cos 4,, where D 
is the pitch diameter of the wheel and d) the 
base lead angle of the worm. Since the profile of 
the worm thread in this plane is a straight line, the 
relative radius of curvature is R,-=} D sin d). 

At any point on the surface of an involute helicoid 
the normal is inclined at an angle 2 to the axis; 
hence a total load F distributed anywhere over the 
surface of the worm thread, and normal to it through- 
out, will produce an end thrust F cos 4). Conversely, 
an axial load F, on the worm will produce a total 
normal force, distributed over a length of line of 
contact J, equal to F, sec 2), and the mean intensity 
of loading along the lines of contact will be 
(Fa sec A)/I. 

Hence the surface stress 8, will be 
_Fasecr  Fasecr 
~ 1 (R,)*8 1 (4 D sin do)"8 
This may be written 

Fu=8, 1 cos A» (4 D sin Ao)*"® 
After finding the characteristics of a variety of 
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helicoid it was found that the 


l cos 


quant ity a 


involute worms, 


4 sin Ao)*§ did not vary greatly 


f. w 
over a wide range of designs, showing only a tendency 
to diminish slightly with the lead angle. This quantity 
being compensated by the smaller tendency to lateral 
deflection and maldistribution of load, a mean 
value was taken. Assuming the load carrying 
capacity is proportional to the actual face width fi, if 
not greatly different from the value fe, the expression 
for F, thus became 

Fa=0-36 S. fir D™® 
or, in terms of the torque M,, on the worm wheel, 
M,-=0-18 S. fy D'* . IV (22) 


The assumption that the allowable value of F, 
is proportional to the face width calls for further 
comment. It will be clear from Fig. 30 that if the 
face width differs from the value fe, the minimum 
total length of line of contact by no means varies 
in the same proportion. If the face width is reduced, 
the total length of contact line per inch of face width 
tends to increase, so that for such lower values any 
variation is on the safe side. If, however, the face 
width is made greater than fe,, any increase in 
length of contact lines takes place only on the leaving 
side of the centre line of the worm. The precise extent 
of such increase will depend upon the zone of contact 
for the particular worm concerned, but in general 
it may be taken that if the actual face width f, 
exceeds the effective face width f..~, the working 
face width to be used for design calculations is 


Z Sa te 


Fig. 31 illustrates the procedure for different pro- 
portions ; in each case fer=+/(j?—d?). 

Spiral Gears.—The estimation of the load-carrying 
capacity of this type of gear presents difficulties. 
Since the teeth nominally make contact at a point 
(which actually becomes a short line after the surfaces 
have worn a little), surface pressure is the limiting 
factor ; so much so, in fact, that spiral gears can 
he used only for carrying comparatively light loads. 


IV (21) 


. IV (23) 





If it were profitable, an investigation of load-carrying 
capacity on the basis of crossed-axis cylinders in 
contact would be possible, since the inclination 
of the lines of contact of both members with the 
imaginary rack and the curvature of the surfaces 
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FIG. 31—-WORKING FACE WIDTH OF WORM 
WHEELS OF VARIOUS RIM SECTIONS 


across these lines are readily found. For practical 
purposes, however, it is found that the load-carrying 
capacity may be taken as one-tenth of that of worm 
gears of similar size and materials. 

(To be continued.) 








New Coking and By-Products Plant at 


West Hartlepool. 


No. 


( N December 28th, 1898, the South Durham Steel 

and Iron Company, Ltd., was formed by the 
amalgamation of three companies, respectively known 
as the Moor Steel and Iron Company, Ltd., the 
Stockton Malleable Iron Company, Ltd., and the 
West Hartlepool Steel and Iron Company. 

The company’s works, situated respectively at 
West Hartlepool and Stockton-on-Tees, in the county 
of Durham, are in the heart of the great coal, iron and 
steel industries around which have developed large 
and varied engineering enterprises, attracted by the 
facilities for obtaining finished steel with short 
haulages, ensuring little loss of time in transit. Rapid 
as the industrial progress of Tees-side undoubtedly 
has been, its growth even now is remarkable. In the 
near future the district promises to have few rivals 
as a manufacturing centre, although the company 
does not regard local requirements as the only outlet 
for its productions. On the contrary, its business has 
long since passed beyond even the national scale, and 
has achieved international repute, as the result of the 
shipment of its products to all parts of the world. 

The West Hartlepool works are concerned with the 
complete production of steel from the raw materials, 
having their own fully equipped coke oven, by-product 
and blast-furnace plants, enabling molten iron to be 
supplied directly to the 200-ton Talbot steel furnaces. 
In these works the steel is rolled down into slabs and 
plates to fulfil the wide requirements of the ship- 
building and other industries outside the company’s 
organisation, in addition to those of their own steel 
pipe, steel tank, and other fabricating departments 
at Stockton-on-Tees and at Cargo Fleet Works, 
Middlesbrough. Other products of the West Hartle- 
pool works include special and alloy steels in various 
qualities to suit the individual needs of the aero, 
textile, cycle, automobile, and other industries, also 
refined pig iron for the manufacture of malleable 
castings. 

Associated with the South Durham Steel and Iron 
Company, Ltd., as a subsidiary is the Cargo Fleet 
Iron Company, Ltd., of Middlesbrough. These works 
have blast-furnaces, steel melting furnaces, and coking 
plant, and miscellaneous mills, and manufacture a 
wide range of products, including rails, joists, sections, 
piling ; also special and alloy steels in ingots, blooms, 
billets, and bars. i 

In 1936 the company decided to put into operation 
the blast-furnace plant at Seaton Carew to provide 
basic iron. It was necessary for improvements to be 
made to the existing blast-furnace plant and instal 





I. 


a new coking installation. The company’s technical 
staff made a thorough investigation into various types 
of ovens available, and it was decided to place the 
contract for the new plant with Gibbons Brothers, 
Ltd., Dudley, who had already recently completed a 
coke oven reconstruction scheme at the company’s 
Cargo Fleet Works. Erection began in June, 1936, 
and the whole plant was put into operation on July 
ith, 1937. After taking into consideration that the 
foundations of the old plant had first to be removed, 
and that deliveries of material at that time were 
difficult to obtain, combined with a general shortage 
of skilled labour on the North-East Coast, the time 
in which the plant was built constitutes, it is claimed, 
a record for construction work of this naturé. 
Coke OvEN EQUIPMENT. 

The plant (see page 94) comprises thirty Gibbons- 
Kogag compound silica ovens, with coal-handling and 
blending section, coke-handling and screening and 
complete by-product recovery plant. Coal from the 
company’s own collieries, and from pits outside the 
group is delivered in bottom discharge wagons to a 
40-ton capacity underground reception hopper. From 
this point it is elevated to four blending bunkers by 
a 24in. rubber belt conveyor. The blending bunkers, 
holding 200 tons each, are constructed in reinforced 
concrete, rectangular in shape, to match architec- 
turally the main coal bunker at the ovens and the 
hammer mill house. The blending bunkers are of 
particularly heavy construction, composed of strong 
reinforced pillars and cross beams. Rooms are pro- 
vided throughout the length of the bunkers at the 
tipping level and turntable discharge level. The 
conveyor feeding the blending bunkers is fitted with 
a throw-off carriage designed to ensure that the 
maximum capacity of the bunkers is utilised. From 
the blending bunkers coal is fed on to a 24in. wide 
conveyor belt for delivery to the crushers. All con- 
veyors are controlled to start in sequence. 

Two Jeffrey-Diamond 36in. by 48in. swing hammer 
pulverisers are provided, and are driven by G.E.C. 
150 H.P., 1200 r.p.m. motors. The machines are 
built up of cast iron frames with renewable white iron 
liners and removable hammers of heat-treated carbon 
steel. The rotor shafts are mounted in heavy self- 
aligning roller bearings with mechanical force feed 
lubricators. They are directly driven through pin belt 
flexible couplings. The machines are designed for 
breaking 90 tons per hour 0—2$in. run-of-mine coal to 





85 per cent. through tin. square mesh, dry basis. The 


building housing these machines is also built in 
heavy reinforced concrete. Cat heads are provided 
for handling the pulverisers, motors, and starters. 

Crushed coal is conveyed directly to a reinforced 
concrete oven storage bunker of 1400 tons capacity. 
The feed of coal into the bunker is kept uniform by 
means of a revolving table and one section of the bin 
can be utilised for special coal tests. The bunker is 
claimed to be unique for coking plants in this country 
in so far that it has an entirely enclosed staircase, a 
palisade on four sides, and a_ Pickering three- 
passenger, 10-cwt. electric lift, serving five floors. 
The base of the bunker is divided into stores, mecha- 
nical and electrical workshops, and a plant sub-station. 
The floor at the oven door operating level is divided 
into rooms comprising a mess room with wash basins 
and overall lockers, a weighing machine room, chart 
and coke button room, and a foremen’s office. The 
thirty ovens (see page 94) measure 43ft. 8in. between 
buckstaves, 13ft. lin. in height, sole to crown, and 
l6in. mean width. The capacity of the ovens, allow- 
ing a 12in. gas space above the charge, is 14-8 tons 
wet coal. 

The oven doors of the battery were supplied by 
Rudolph Wilhelm, and are of the metal-to-metal, 
self-sealing type. They are of heavier construction 
than the standard door and were chosen after close 
examination of various types of doors in operation 
on plants in Europe. The door has two deep cast 
flanges set in the main frame for stiffening purposes 
to obviate the door taking a permanent bow as the 
battery ages. The doors are interchangeable and gas- 
tight under all conditions. The steel knife-edge can 
be aligned by a limited number of adjusting screws. 
The doors are easy to clean and are cool on the outside 
face, being lined with heavy, dense, fire-brick blocks 
and special insulating bricks between the metal and 
the outside fire-brick lining. 

The ovens are constructed in fire-clay, semi-silica, 
and silica material, derived from the factories of 
Gibbons Brothers, Ltd., at Dudley. The brickwork 
in the supporting walls from the raft to the middle 
part of the regenerator is hard-burnt fire-clay brick. 
From the horizontal division wall in the regenerator 
to the oven sole blocks the supporting walls and 
regenerator filling are constructed of semi-silica 
refractory, specially designed for acute variations 
in temperature. The remainder of the structure 
from the sole up to the oven crown is constructed 
of first-grade silica refractory. The crown to the 
oven top paving is finished off with insulating bricks 
and red paving bricks. Certain parts of the oven are 
insulated, such as the regenerator bulkheads, and 
the wall abutments at the extreme transverse end 
of each wall. 

The ovens are provided with two main waste-heat 
flues constructed of concrete and lined with fire- 
brick. These flues are situated at each side of the 
battery, and in turn connect with a common flue 
to the chimney, which is placed on the centre line 
of the battery at the end remote from the bunker. 
The chimney is 200ft. high from the ground level 
and is lined to a height of 66ft. with fire-brick. 

The construction of the Gibbons-Kogag ovens 
in general does not differ from previous types of half- 
divided regenerative ovens, in which the regenerators 
are built transversely beneath the oven sole. The 
oven wall is composed of thirty-five heating flues, 
eighteen situated on the ram side and seventeen on 
the coke bench side. The features of the Gibbons- 
Kogag design are: (1) Separate and _ intensified 
heating of the front flues; (2) compensation of the 
heat transmission in the vertical direction by bulged 
headers in the upper part of the heating flues ; (3) 
positive travel of the gases in the regenerators. 

In the heating flues the stretcher bricks which 
come into direct contact with the coal conduct the 
heat directly to the charge. The header bricks 
between the separate heating flues, however, are 
heated on both sides by the flame, but are not able 
to convey the heat away quickly enough by conduc- 
tion, and consequently, although they transmit 
heat to the stretcher bricks by radiation, they 
attain a somewhat higher temperature than the 
stretcher bricks in the oven wall itself. In the usual 
type of oven design, owing to the fact that the header 
bricks are placed vertically relative to the stretcher 
bricks, radiation cannot reach its maximum, as it 
decreases in proportion to the cosine of the angle 
of incidence. Radiation thus only amounts to 
approximately half of that between two parallel 
surfaces. In order to increase the heat supply to 
the oven walls in the upper part of the heating 
flue, the header bricks in the heating walls of the 
Gibbons-Kogag oven are specially shaped. As a 
result, the radiation from the headers to the stretchers 
is considerably increased, and, furthermore, the 
gases travel close to the stretchers and pass with 
higher velocity, resulting in an increased heat. 
transmission. 

The regenerator situated below the oven chamber 
is divided in the centre by a horizontal division wall. 
The air passes over the lower half in a horizontal 
direction towards the middle of the regenerator, 
enters the upper half and returns in a horizontal 
direction to the ends of the oven. The preheated 
air then passes into the air distribution channel 
below the sole of the oven. Instead of the usual 
checker work, the regenerator bricks resemble 
smooth channels with more than double the surface 
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for heat exchange found in the usual brickwork. 
The static condition in the open standard regenerator 
tends to deprive the end flues of their predetermined 
quantity of heated air, thus causing the heating 
flues at the ends of the ovens, which require more 
gas and consequently more air, to be inadequately 
supplied. In the Gibbons-Kogag oven design, 
this disadvantage, it is claimed, is overcome by 
compelling the preheated air to rise to the air dis- 
tribution @hannel at the oven ends immediately 


opposite the front flues. The front flues, as a 
result of the increased air flow arrangement, are 


afforded an adequate supply of air; as in the case 
of the remainder of the flues, there is no change of 
direction of travel of the air for combustion. Thus, 
the combustion of a larger volume of gas in the 
separate end burners is facilitated, and therefore 
a better heating of the oven ends is effected which 
compensates for the loss by radiation. 


The operation of the Gibbons-Kogag oven 
is similar to that of standard high-temperature 
coke ovens. The regulation of the air for each 


heating wall is effected by means of damper slides 
at the entrance to the regenerator. The gas supply 
for each oven wall is adjusted by a separate operating 
cock from the gas supply main. 
the gas to each individual flue is effected by means 
of calibrated gas nozzles. The first two burners 
at the ends of the heating walls are provided with a 
gas connection separately adjustable and independent 


of the other burners which supply the remainder of 


the flues in the heating wall. 

The walkways in front of the ovens are 8ft. 10in. 
wide and are paved with heavy cast iron plates. 
\ feature of the oven equipment is the heavy bracing. 
‘The buckstaves consist of two 15in. by 4in. channels 
with horizontal members, and longitudinal tie rods 
formed of lin. by 5in. flats with turnbuckles. The 
ascension pipes are 20}in. outside diameter and are 
lined with heat-resisting material. The collector 
main is 48in. diameter, built up of gin. steel plate 
and riveted at the joints with a butt strap and four 
rows of riveting. Two 14in. bleeder pipes are provided 
which take the whole of the gas from the main during 
stoppages. The oven valves and connecting pieces 
are of cast iron, the valves being saucer-shaped and 
liquor-sprayed. Door racks built in structural steel 
are arranged to house two doors on each side of the 
battery. 

The control room is situated at the chimney end 
of the battery and at the oven door operating level. 
This room contains the reversing machine, which is 
motor driven, clock controlled, and fully automatic. 
The machine has push-button control, indicating 
lights, ammeter, and klaxon horns operating over 
the machine and on the battery top. This house 
measures 37ft. long by 17ft. wide, and also contains 
fuel and surplus gas meters, metal instrument panels 
carrying gas and draught recorders, stack draught 
controller and recorder, and waste gas thermograph 
with CO, recorder. 

The ram-changing station is built of structural 
steel and carries one spare girder with four carriages 
to facilitate rapid changing and ten sets of rollers 
for the manipulation of the leveller bar. Staircases 
are provided for access to all operating sections of 
the battery. The gas alleys are 8ft. 7in. wide between 
the regenerator faces and the alley retaining wall. 
The walls are built up of red brick with open checker- 
work for adjusting the air temperature in the alleys. 
A feature of the gas alleys is that they form.a complete 
enclosure not only in front of the ovens, but also 
between the concrete pinion wing walls, between the 
battery and coal bunker, and between battery and 
chimney. 

The oven machinery was supplied by 
Buchanan and Sons, Ltd., Liverpool, and comprises 
a combined coke-pushing, coal-levelling, and door- 
extracting machine, a coal charging car, a coke side 
door extractor with trailing coke guide, and a coke 
car with a separate electric locomotive. The pusher 
is in accordance with standard design, the pushing 
beam being built up into a heavy box section girder 


James 


2ft. Gin. deep by 12in. wide, and having a stroke of 


60ft. The ram head is of cast steel with manganese 
steel wearing plates and a cast steel adjustable skid 
on the underside. The leveller beam is 9}in. by 10in., 
and gives a working stroke of 42ft. It is constructed 
of longitudinal flat bars supported top and bottom 
by brass-bushed cast iron rollers. The leveller bar 
is driven by lin. diameter cable of flexible plough 
steel, and a counterweight is incorporated in the 
arrangement for taking up slack automatically. 
The door extractor is motor driven through a sclf- 
contained spur reduction gear. A spring buffer is 
provided to reduce the blow of the door against the 
door frame. 

The coal-charging car has a capacity of 15 tons, 
and is equipped with four mild steel hoppers, each 
fitted with volume adjusters, a stirring device, and 
independent discharge slides in cast iron mouth 
pieces. The modern tendency to incorporate the 
door extractor and coke guide in one machine 
considered by the designers to be wrong, as in practice 
it is found that the coke guide requires replacement 
more frequently, and therefore it is more economical 
to change or carry out repairs to the coke guide 
portion of the equipment separately. The two 
machines each have four travelling wheels coupled 
together for motion purposes. The coke side operator 
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having more time than the pusher side man, the 
door-extracting mechanism is hand operated through 
machine-cut gear, screw and heavy cast steel hook 
lever, all of which are fixed in the down leg of a 
movable carriage. The extractor is mounted on an 
overhead travelling carriage running on rails sup- 
ported by an overhung structure at the side of the 
machine, which is arranged to run backwards to 
withdraw the door about 2ft. 6in. clear of the buck- 
staves. 

The coke-quenching car weighs 50 tons, is 40ft. 
long by 13ft. wide, and is built up of plate and angle 
girders, double braced and connected by channel 
cross framing. There are two four-wheeled bogies 
with solid steel Davis wheels. The discharge doors 
extend the full length of the car in two groups and 
are operated separately by air cylinders at an air 
pressure of 80-100lb. per square inch. The air 
cylinders are 15in. bore by 12in. stroke, and the pistons 
are fitted with “ Bryce” rings to permit the use of 
steam if required. All bearings are fitted with 
Tecalemit ‘‘ pull on” greasers piped to a central 
panel for ease of lubrication. 

The electric locomotive was supplied by Greenwood 
and Batley, Ltd. It weighs 17 tons and is driven 
through spur gearing by two series-wound traction 
motors. The locomotive is designed for easy creeping 
speeds from 54ft. per minute up to 8 m.p.h. A West- 
inghouse compressor is provided for supplying air 
to the brakes and to the coke car gate cylinders. 
The pushing sequence can be controlled by the coke 
car or the coke side door extractor, suitable alarms 
being provided in each case. 

The quenching tower is of reinforced concrete. 
It is 90ft. high and is lined on the track and to the 
shoulders with acid and _ heat-resisting vitrified 
bricks, the hood being treated with a special bitumen 
mixture. Two rectangular tanks, of 6000 gallons 
capacity, are carried on the shoulder of the quenching 
tower for supplying water to the cooling sprays. 
The water for quenching is controlled by the locomo- 
tive, which, on entering the station, actuates a 
knock-over arm which causes air to be admitted to 
a Saunders automatic water valve. The time of 





quenching is controlled by a dashpot. No difficulty, 
we are informed, is experienced in maintaining the 
moisture content of the coke at 1-0 per cent. ; 

The breeze settling sump is of reinforced concrete, 
and consists of four separate compartments for the 
settlement of breeze or duff. To save labour and 
also to avoid being dependent on the use of outside 
cranes, the basins are fitted with an overhead runway 
system by the Vaughan Crane Company to load the 
breeze sludge into wagons on an adjacent track. The 
grab is of the ‘‘ Barnard ” type, capacity 5 cwt., with 
all operations mechanically controlled. The quench- 
ing station equipment is equipped with two 20,000 
gallons per hour, motor-driven, centrifugal pumps for 
supplying the station with cooling water. These 
pumps are housed in a concrete structure adjacent 
to the settling basins. 

The coke wharf is 100ft. between the end walls, 
and is 20ft. deep. It is constructed of ferro-concrete, 
the wearing surface being of cast iron plates. The 
regulating finger gates for feeding the 36in. conveyor 
which carries the coke to the screens are operated 
from a concrete platform, weather protected, extend- 
ing the full length of the wharf. The coke screens 
comprise one double-deck Gyrex screen for separating 
the run-of-oven coke into two fractions, over lin. 
for blast-furnace use, and l}in. to lin. nuts, and a 
secondary single-deck Gyrex, which provides material 
lin. to 2in. as nuts, and jin. to 0 for boiler fuel. 
The products under l}in. are passed separately into 
40-ton capacity storage hoppers directly underneath 
the screens. The blast-furnace coke is conveyed by 
30in. wide conveyors feeding the blast-furnace coke 
bins. The structure supporting all the conveyors is 
built up of heavy steel joists with angle knee bracing. 
No lattice work is employed, so that painting costs 
can be kept at a minimum. This construction gives 
the works locomotives full clearance, and enables 
jib cranes to pass freely for facilitating quick repair 
work anywhere on the plant. The screens are housed 
in a structural steel building, the sides of the station 
being covered with asbestos sheeting to match all the 
conveyor enclosures. 

(To be continued.) 
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We continue in the following article our description 
of the engineering exhibits at the Empire 
Exhibition, Bellahouston Park, Glasgow. 


THE SHEEPBRIDGE COAL AND LRON Company, Lrp. 


Perhaps one of the most interesting exhibits to be 
seen on the stand of the Sheepbridge Coal and Iron 
Company, Ltd. (Kennedy Department), Bush House, 
Aldwych, London, W.C.2, is an air-swept tube mill 
for pulverising coal for firing Lancashire and water- 
tube boilers, or furnaces of all descriptions. The 
plant can also be used for other work, such as cement, 
kilns, dryers, metallurgical furnaces, and chemical 
work. 


By reference to the accompanying line engraving, 
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again amounting to about 15 per cent. of the total 
combustion air, is introduced at the inlet F. This 
air is known as carrier air and its purpose is to ensure 
sufficient velocity in the burner lines to eliminate 
precipitation of the pulverised fuel. Hence the dis- 
charge from the primary air fan to the burner is 
made up of the pulverised fuel and about 30 per cent. 
of the air required for combustion. 

The drum C is rotated by an electric motor set on 
an extension of the fabricated steel bed-plate, through 
the worm drive arrangement shown at G. Double 
thrust roller bearings are used at one end of the worm 
shaft and plain cylindrical roller bearings at the other 
end, on which is mounted a flexible coupling for direct 
connection to the driving motor. Robust cast iron 





FIG. 74—SECTION THROUGH TUBE MILL—SHEEPSRIDGE 


Fig. 74, the principle of operation of this type of 
pulverising equipment can be followed. Coal is fed 
through a variable speed totally enclosed disc feeder 
A, controlled by a knife feed mechanism B, to the 
revolving drum C. In this drum, which revolves at 
a constant speed, the fuel is pulverised by the cascad- 
ing action of a number of forged steel balls. Pre- 
heated air, amounting to approximately 15 per cent. of 
the total combustion air, is constantly swept through 
the pulveriser by means of the variable-speed motor- 
driven primary air fan D. The inlet for this air is 
indicated at E. A further supply of preheated air, 





pedestals are used for supporting the main bearings 
of the mill. At the discharge end of the mill end 
thrust is provided for in both directions, but the mill 
is free to expand or contract at the other end. In 
this manner the worm and worm gear are always 
maintained in correct alignment. 

Connected through a flexible coupling to the worm 
shaft is a gear type oil pump, which supplies lubricant 
under pressure to the main bearings. An oil reservoir 
and a continuous filter is incorporated in the system. 
The oil is pumped from the filter tank through pipes 
to which are connected pressure gauges to the main 
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bearings ; thence it overflows through the filter to 
the oil tank at the feed end of the mill, and through 
the worm gear chamber. <A cooling coil, shown at 
H in Fig. 74, is provided in the worm drive chamber 
for keeping the oil cool. Water is circulated through 
this coil through the pipes J. 

On account of the liberal size of the worm drive, 
and the efficient lubrication system, the manufac- 
turers claim that the mill has a remarkably low power 
consumption. It is also claimed that the mill is prac- 
tically noiseless and dustless. Dust cannot escape 
through the fan and pipes, and sound insulating 
material is incorporated in the barrel, which is pro- 





combined headgear constitute the winding medium 
for two shafts. By means of the controls on the 
driver’s platform or by push buttons on the front 
of the model, the winder can be operated. The 
Pinxton Colliery, it is interesting to note, was one 
of the first operating in this.country, the company 
having been formed in 1676. 

The other mining exhibit is a driver's control 
desk (Fig. 77), representing one of the most recent 
developments for the control of winder equipments. 
Designed for the control of an A.C. winder, the desk 
is fitted with hand levers for the brake and speed 
and directional control. An emergency ‘ stop’ push 





readings from as low as '/,9ft. per second up to 3000ft. 
per minute. Instruments can also be supplied with 
ranges from 200ft. per minute up to 6000ft. per 
minute. The instruments have many applications, 
including investigations in air conditioning and 
ventilating systems in buildings and factories. 
They have also been used for measurements in con- 
nection with the passage of flue gases and the per- 
meability of fabrics, and of refractories, such as 
bricks. Instruments calibrated to read directly in 
knots or miles per hour can be supplied for use on 
yachts or other vessels. 

The company’s experience in the manufacture and 

















FiG. 75—MODEL OF 54,000-KW TURBO-GENERATOR SET FOR BRIMSDOWN A STATION—METROPOLITAN - VICKERS 


. 
tected by a planished steel cover. Other claims are 
that the mill occupies little floor space, and that it 
pulverises, dries, and carburettes the coal in one 
operation. The air and coal are thoroughly mixed and 
air floated into the furnace, where the coal is said to 
burn like gas. 

Also exhibited on the stand is a Kennedy slugger 
roll coal or shale crushing machine, manufactured by 
the firm. The machine consists of two rolls of heavy 
steel, provided with strong knobs or “ sluggers,”’ for 
breaking down large pieces of material, mounted 
within a sheet metal] casing. One of the rolls is fixed 
to the foundation I beams, but the other is slidably 
mounted, so that in the event of uncrushable material 
being fed to the machine, such as a piece of steel, the 
rolls can move apart. The rolls are kept together under 
the influence of strong compression springs. Mounted 
on the end of each roll shaft is a pulley and a belt is 
passed round these pulleys and a gravity take-up 
device, consisting of a weighted jockey pulley, so 
that the rolls are driven at the same speed in opposite 
directions of rotation. The jocket pulley also com- 
pensates for the movement of the movable roll in 
the event of the rolls being forced apart from the 
normal position. 

Other exhibits on the stand include portable ele- 
trically driven mine haulages, Kennedy ball-bearing 
gearless gyratory crushers, and vibrating screens. 
A full description of the gyratory crushing machine 
was given in our issue for December 3rd, 1937. 


METROPOLITAN-VICKERS ELECTRICAL COMPANY. 


Models exhibited by the Metropolitan-Vickers 
Electrical Company, of Trafford Park, Manchester, 
represent the largest electrical and steam equipments 
which the company manufactures including the 
54,000-kW turbo-generator set (Fig. 75) built for the 
Brimsdown A station of the North Metropolitan 
Electric Power Company. Readers of THE ENGINEER 
do not need reminding that the complete plant is 
one of the most notable high-economy installations 
in existence. Operating with the high initial steam 
conditions of 1900 lb. per square inch at 930 deg. 


., the turbo-generator consists of a two-axis unit : 


with the two main 3000 r.p.m. alternators generating 
at 33,000 volts. Further details of the set will be 
found in our Annual Article on the Year’s Progress 
in Electrical Engineering, published in our issue of 
January 7th, 1937. Another model represents a 
self-contained turbo-generator set as introduced by 
the company in 1927. Over 250 of these sets have 
been supplied to date, including high-pressure and 
pass-out types, with outputs ranging from 250 to 
6000 kW. Compactness, low installation and running 
costs, reliability, and ease of starting are among the 
advantages claimed for these sets. 

The work of the company’s mining department is 
exemplified by two exhibits, one of which (Fig. 76) 
is a working model of a smal] A.C. winder installed 
at the Pinxton Colliery. The winder is operated by 
a 65 H.P. motor, controlled by a cam contactor 
controller with grid resistances and an oil-immersed 
reversing contactor. On the model the headgear 
is a scale replica of that at Pinxton, and is interesting 
as an example of the practice where one winder and 





button is placed close at hand, and the front of panel is 
fitted with a depth indicator, sounding instruments, 
circuit indicators, and a level setting the protective 
gear for man or coal handling. The design of the 
desk has resulted in a compact arrangement of the 
various controls, and great convenience to the 
driver. Cumbersome levers are eliminated, whilst the 
various items usually to be found in different parts 
of the winder house are collected together on the 
desk. The desk is available for all types of A.C. 
and D.C. winders, single or double drum. To demon- 
strate how the desk facilitates operation, a model 





use of are welding equipment is represented by a 
welding booth in which the Paradyne and Metrovick 
atomic hydrogen welding equipments are to be 
seen in operation. Close to the welding booth is a 
model of a typical 66-kV (Fig. 78) 
equipped with single-break, metal-clad switchgear 
with a breaking capacity of 1500 MVA. Installations 
of this type have been built or are on order for the 
London Power Company, Brighton Corporation, 
Bradford Corporation, Stretford and District Elec- 
tricity Board, and others. Two units are shown. 
The circuit mechanism and the selector 


switch-house 


breaker 














iFIG. 76—-MODEL OF A.C. WINDING PLANT AT 


winding shaft with cages and headgear has been 
provided. 

A new product on view is the Metrovick ‘‘ Alnor” 
Velometer for the measurement of air velocities which 
are indicated directly in feet per minute on a scale, 
without the necessity of timing or calculations. 
Air passing through the meter actuates a movement 
comprising a vane and pointer, control hair springs, 
a double-pivoted double-jewelled movement, and a 
magnetic damping system. The movement is housed 
in a moulded plastic case and weighs about 2 lb. 
The Velometer may be used for accurate velocity 





PINXTON COLLIERY—METROPOLITAN - VICKERS 

switches can be operated on one phase of the left- 
hand unit, which is in section ‘to demonstrate the 
working parts and the method of operation. Fire- 
proof walls separate the bus-bars, cable-boxes, and 
cables from each other and from the circuit breaker. 
Other points of interest are the provision for cable 
testing and the oil changing equipment. Single- 
break metal-clad gear is claimed to offer important 
technical advantages, particularly as regards the 
separation of components for protection against fire, 
the saving of building costs resulting from the 
compactness of the gear, the ease with which bus-bar 
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protection can be applied, the high operating speeds 
obtainable, and the complete physical phase separa- 
tion obtainable throughout. 

One of the most original exhibits is a “‘ Transreg ”’ 
transformer voltage regulator for use in districts where 
theload is scattered, but concentrated at certain points. 
[It may be employed with advantage where there are 
long distributors, even though automatically con- 
trolled tap-changing equipment has been installed 
at the sub-station. Details of the construction are 
not, unfortunately, available, and it must suffice 























FiG. 77—WINDING GEAR CONTROL DESK-— 
METROPOLITAN - VICKERS 


to that smooth voltage regulation is obtained 
without moving coils, contacts, switches, or flexible 
connections. The particular regulator shown is a 
5-kVA unit, providing a 12 per cent. voltage regula- 
tion, and suitable for use on a 40-kVA, 230-volt, 
single-phase, 50-period feeder. ‘It is motor-operated 
and is arranged for automatic control by means of a 
voltage-regulating relay. Voltmeters on the incoming 
and outgoing circuits demonstrate the 
voltage regulation obtained. 

Space limitations preclude a detailed description 
of other Metrovick exhibits. Let it suffice to mention 


say 


smooth 














Fic. 78—-MODEL 66-KV SWITCH HOUSsE-— 
METROPOLITAN - VICKERS 


that a model of the high-voltage laboratory at Trafford 
Park shows the important equipment that is available 
there for high-voltage testing and investigations. 
A 400,000-voit portable impulse generator developed 
in that laboratory is being demonstrated at frequent 
intervals, the discharge from it being shown across 
a rod gap, a horn gap, and across a surface. 


INTERNATIONAL CORRODELESS COMPANY. 


On the stand taken at the Exhibition by the Inter- 
national Corrodeless Company, of Windsor House, 
Victoria Street, London, 8.W.1, are shown various 
metal parts which have been treated by a patented 





process, known as the Roval process, which is per- 
formed electrolytically. The chief metals in the 
solution used are cadmium and zinc, the proportions 
of which are varied to suit the requirements of the 
work. In addition to these two metals, certain others 
are used as accelerators, forming a flux which is said 
to provide a ‘ throwing power ” to the alloy. With 
the Roval process the pores of the metal are charged 
with a protective metal alloy and there is no appre- 
ciable deposition. It is therefore claimed that pre- 
cision machinery parts, fine threads, and so forth, are 
not clogged by protective coatings and their gauge 
is not altered. After the initial charging of the pores 
of the metal, deposition of protective metal starts, 
but this coating does not add materially to the corro- 
sion resistant properties of the process, particularly 
as such a deposition has a loose structure. For this 
reason it is stated that the time in the bath need not 
exceed ten minutes. 

The process is applicable to nuts and bolts, nails, 
springs, electrical fittings, tubes, and heavy industrial 
parts and it is particularly suitable for steel windows, 
which can be treated fully assembled without the risk 
it is stated, of distortion or clogging the working 
parts. The process is a cold one, and therefore no 
distortion of the parts can take place, as often happens 
in treatments involving heat. 

Pretreatment of the base metal for any kind of anti- 
corrosive process, including ordinary painting, is 
essential, as unless the base metal is clean an attack 
is bound to develop underneath the process. With 
the firm’s process cleansing is effected electrolytically. 
Using a special caustic soda solution under normal 
conditions, degreasing can be adequately performed 
electrolytically. Descaling is also effected electro- 
lytically, by means of another Roval process. Where 
the base metal has a polished surface, the pores of the 
metal are closed, but the surface can be etched in the 
descalmg bath as a pretreatment. In the case of 
castings, pretreatment depends on sand blasting, since 
acid is absorbed by other methods, and cannot be 
expelled. The process is claimed also to render non- 
ferrous metals proof against erosion and corrosion. 

Other advantages claimed for the process are stated 
to be that the penetration or ‘‘ throwing power ”’ of 
the solution is great, so that all parts of the article 
treated are uniformly affected—for example, the 
interior of tubes is reached and treated. Unlike other 
electrolytic processes, the time for the treatment in 
the bath is as low as ten minutes; for this reason, 
economy of material and power is claimed. Painting 
on top of the process can be done, if required, and 
paint and enamel adhesion to the Rovalised surface 
is claimed to be an important feature. Paint is not 
required for protection, and it can therefore be used 
for appearance only. It is possible also to chromium- 
plate directly on to the process. 


(To be continued.) 








L.N.E.R. Speed Record. 


THROUGH the courtesy of Sir Nigel Gresley we are able 
to reproduce herewith a diagram showing the speeds 
attained during the trial with the ‘‘ Coronation ” train 
on Sunday, July 3rd. Superimposed on this diagram is 
a record of the test run made by the “ Silver Jubilee ’ 
on August 27th, 1936, during which a speed of 113 m.p.h. 
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SIXTY YEARS AGO. 


A NOTE in our issue of July 26th, 1878, reproduced the 
terms of a letter which had been sent by the Chairman of 
the Joint Committee of the Tay Bridge Undertaking to 
the shareholders. The letter congratulated the share- 
holders on the successful completion of the great bridge 
and upon its opening for public traffic on the preceding 
June Ist. An opportunity had now arisen, the letter 
proceeded, under which the shareholders might at once 
dispose of their stock at the rate of £130 for each £100 of 
capital invested. The Joint Committee and the directors 
of the North British Railway Company had agreed to 
accept those terms in respect of their holdings, and the 
Committee recommended them to the shareholders 
generally.... In another note we reported that 4 
memorial signed by 138 doctors residing along the line of 
the Metropolitan Elevated Railroad in New York had been 
presented to the Grand Jury, asking to have the railway 
indicted as a nuisance or alternatively to have compulsion 
applied to it to put a stop to the rumbling of its cars. The 
doctors contended that if the noise were not reduced the 
most alarming consequences would ensue. The noise, 
they said, interrupted all menta] processes and in time 
would promote perverted mental and moral action, 
cerebral exhaustion, hysteria, paralysis, meningitis, decay 
of nutrition, deafness, dementia, and death. The State, 
the memorial added, would hardly be able to provide 
lunatic asylums as rapidly as the railway would create 
inmates for them. It was reported, we said, that the 
doctors had retained the services of Mr. Edison, who had 
been granted unlimited powers to stop the noise of the 
trains. He had already taken observations of the sound 
at different points along the route by means of empty 
barrels and sounding boards and was at present construct- 
ing an instrument on the principle of the phonograph by 
means of which he hoped to be able to record and analyse 
the sound vibrations.... The same issue contained 
numerous references to Edison, Hughes, and Preece and 
the discussion which had arisen as to whether Edison or 
Hughes had been the first to invent the carbon micro- 
phone. Edison, it may be recalled, accused Hughes of 
having claimed priority to which he was not entitled, 
and had charged Preece with encouraging Hughes to 
advance his claims, although he, Preece, was all the time 
in Edison’s confidence and knew exactly what he was 
doing. The discussion followed somewhat acrimonious 
lines, but perhaps the truth of the matter was contained 
in a “letter to the Editor’ in which a correspondent, 
signing himself ‘“‘ Electrode,” suggested that the true 
inventor of the carbon microphone was neither Edison 
nor Hughes, but Monsieur Clerac, of the French telegraph 
service, who in 1866 produced a carbon resistance tube 
apparently identical in principle with the carbon micro- 
phones subsequently developed by Edison and Hughes. 








A SOLUBLE CUTTING FLUID. 


REvENTLY we have had brought to our attention 4 new 
soluble cutting fluid which is claimed to possess many 
advantages. This fluid, to which the name “ Sternopal ” 
has been given by its manufacturers, Sternol, Ltd., Royal 
London House, Finsbury Square, London, E.C.2, is 
clear and transparent. Its components are said to be 
combined by a special method of manufacture, so that 
the dispersion of the fluid when added to water results in 
a bright solution which remains quite stable, even after 
standing for many days. It is claimed that machined 
parts can be put straight from the machine into stock 
with confidence that the fluid will form a complete barrier 
to the action of rust. 

The fluid is also claimed to be economical in use. For 
grinding, one part of the oil to 100 parts water is the 
correct. mixture, and for general machine shop practice, 


Silver Jubilee’ Test Run, Aug. 27th. 1936 


- Maximum Speed 113 M.P.H. 
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was attained. one part to 35-40 parts of water should be used. Anti- 


The train on July 3rd last, with dynamo- 
meter car, weighed 236-5 tons, and the engine and tender 
167 tons 18 cewt. The “ Jubilee’ run of 1936 was made 
with a similar engine, but with only 205 tons behind 
the draw-bar. 

The speed is recorded in the dynamometer car by mark- 
ing one second time intervals on a chart travelling over 
the instrument table at a rate of 2ft. to the mile, being 
driven by a drum coupled through accurately cut gears 
to a measuring wheel, 12ft. circumference, running on 
the rail. The time is marked by means of an electro- 
magnetic pen coupled to a contact in a chronometer. 
Having distance and time, speed can be obtained, and 
this has been taken over five-second intervals. The 
speeds are accurate to the nearest } m.p.h. 





septic in nature, the fluid safeguards machine operators, 
and, of course, its rust-preventive properties safeguards 
the machines on which it is used. A feature of the fluid, 
which is claimed to be of importance, is its transparency, 
particularly for operations of accurate work on which a 
constant clear view is necessary during machining and 
inspection. 








NEw STREET-LIGHTING SCHEME.—St. Pancras Borough 
Council has approved of an improved lighting scheme, to 
cost about £176,000, and affecting 584 streets, extending 
over 72 miles. 
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THE City of Durban, Natal, is now embarking 
upon a sewerage scheme of considerable magni- 
tude, which has been rendered imperative by the 
growth of suburban areas and the drift of population 
that resulted in the city’s population being raised 
from 126,020 to 215,661 on the occasion of the 
incorporation of those large areas in 1932. 

The scheme to deal with the sewage of the incor- 
porated areas was planned, and is being carried out 
by Mr. W. M. Campbell, M. Inst. C.E., M.I. Mech. E., 
City and Water Engineer for the municipality, who 








erage Scheme. 


to Bidston-road, Manor-drive, and the old borough 
boundary. These two systems are therefore two 
entirely separate engineering schemes. The plan, 
Fig. 1, delineates the main lines of these two schemes. 
IMMEDIATE AcTION URGENT. 

In the course of a comprehensive report to the 
Council, embodying his views, the City Engineer urged 
the necessity of dealing at once with the sewerage of 
South Coast Junction and Jacobs, owing to the 





density of the population, together with its contiguity 
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Harbours Administration was concerned with the pro 
posal in the northern scheme, to increase the discharge 
at the existing Point sewage outfall. Permission of 
Parliament has now been obtained for the proposed 
tunnel through the Bluff, included in the southern 
scheme, and leasehold rights for the municipality 
for the construction of its sewerage pipe line across the 
head of the bay have also been obtained. The lease- 
hold rights are for a period of fifty years, and the 
tunnel and culvert will enable sewerage to be dis- 
charged 200ft. out to sea. 


THE SOUTHERN SCHEME. 

In describing the two schemes, the adopted 
southern scheme falls to be considered first as being 
the more urgently required, and at present the larger 
of the two. It will provide for the following districts : 


Outfall 


, N 
9 © 
\ 


* 
\ 


~) 








cceaninen 


The ENGIneeR” 


FiG. 1—PLAN OF 


since taking over the city engineer's department in 
April 1936 has succeeded in getting large amounts 
of big work under weigh, including a new water supply 
scheme to provide the city with a daily supply of 
20 million gallons, at an estimated cost of £1,750,000.* 

Mr. Campbell also arranged for a comprehensive 
survey of the whole sewerage position, laying down 
certain lines of investigation entailing a considerable 
amount of special survey work. As a result, it was 
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DURBAN SHOWING SITUATIONS OF SEWERS AND ASSOCIATED WORKS 


and the consequent risks of serious 
contamination of the back bay foreshore, and also 
that the next district demanding early attention was 
part of Sydenham, on the ground of comparative 
density of population and comparatively unfavourable 
topographical conditions. 

With regard to the two schemes mentioned above, 
the City Engineer in his report submitted four alter- 
‘rage schemes for the southern area and 
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Fic. 2—OUTFALL WORKS 


found that the incorporated areas naturally divided 
into two main drainage areas, one—the southern 
section—draining towards the Umbilo and Umbhla- 
tuzana rivers, and the other—the northern section— 
draining to the Umgeni River. The watershed line 
dividing these two areas is situated roughly along 
the main road to Maritzburg from Suzors Corner to 
the foot of Mayville Hill, thence along Standard-road, 





* Described in THr ENGINEER, March 18th, 1938. 


OF SOUTHERN SCHEME 


five alternative schemes for dealing with the sewage 
from the northern area. 

The report, after consideration by the City Council 
was adopted, including the two schemes particularly 
recommended by the City Engineer. Certain pre- 
liminary arrangements had the effect of postponing 
the actual start of construction. In the case of the 
southern scheme, Government authority had to be 
obtained for the proposed outfall, and this neces- 
sitated parliamentary action. The Railway and 





Merebank, Clairwood, South Coast Junction (in 
cluding Jacobs, Wentworth), Kings Rest, Fynnland 
Island View, Wests, Umhlatuzana, and a portion of 
Mayville. In dealing with the southern scheme it was 
decided that the outfall should pass by tunnelling 
through the Bluff at Island View to the Indian Ocean 
for the reasons that the extension of the trunk sewer 
along the bay or northern side of the Bluff would most 
completely dispose of the greater part of the Bluff 
sewage ; the actual outfall conditions are remarkably 
good, the turbulent ocean immediately dispersing 
and diffusing the sewage matter discharged into it, 
with a complete absence of any contingencies of sme|: 
or other nuisance. 

Two PrINcIPAL SEWERS. 


This Bluff tunnel outfall scheme, in brief, allows 
for two principal sewers along the South Coast-road 
and the Amanzimyema proposed road, meeting at a 
pumping station at the corner of Amanzimyema 
stream and Sirdar-road. The sewage will be pumped 
from this station to bay side of the Bluff railway 
line, whence it will flow along a main sewer, adjacent 
to the railway to the Fynnland. Here it will cross the 
railway, enter a short tunnel under Turner-strect, 
and return along Island View-road to the site of the 
outfall works. 

After screening the sewage will be pumped into 
storage tanks from which, during outgoing tides, it 
will be discharged across the Government Quarry 
site in a concrete culvert to a 6ft. by 4ft. tunnel 
through the main Bluff Ridge, and will enter the sea 
by way of a 45in. diameter outfall pipe. The line of 
the tunnel chosen is the most advantageous, as the 
length of the tunnel has been reduced by the Adminis- 
tration’s quarry. The outfall pipe will be directed 
northwards and its location will be well beyond the 
limits of possible influence on any existing Bluff Beach 
resorts or future developments on that side of the 
Bluff. The actual discharge end will be taken out for 
a length of 200ft. under water. As it is anticipated 
discharging the whole contents in a period of not more 
than three hours, during the outgoing tide in every 
twelve hours, the chances of local beach contamina- 
tion will be reduced to a minimum. The screenings 
will be incinerated. —— 

General details of the tunnel and outfall works are 


shown in Figs. 2 and 3. 


THe NORTHERN SCHEME. 
The northern scheme, also shown in Fig. 1, will serve 





the districts of Mayville (part), Sydenham, Spring- 
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field Park, Red Hill, and Durban North. In deter- 
mining suitable outfall arrangements for this scheme 
due consideration was given to a number of alterna- 
tives and the scheme was finally selected after careful 
analysis. The most important reason for its adoption 
is that it will fit in with the existing sewerage scheme 
serving older Durban, which has its outfall on the 
north breakwater. It is a matter of first-class urgency 
that the size of this main sewer should be increased, 
and a sum of £30,000 was provided in the 1937 esti- 
mates and a further £15,000 will be required this 











mission to best advantage in serving the several 
districts they will respectively cover in turn. Some 
variation in the annual sum of £100,000 will probably 
be necessary, and, of course, even after the capital 
amount of £1,500,000 has been expended there will 
still be the necessity for further extensions and 
improvements as housing development proceeds. 
At this stage it is impossible to estimate what the 
eventual cost will be, but it does not appear that the 
rate of increasing annual capital and other charges 
on an accumulative annual expenditure of £100,000 
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FIG. 3—PROFILE OF TUNNEL 


year, dependent on a degree of growth somewhat 
difficult to keep pace with or even anticipate. 

In this scheme the northern area will be divided 
so that it will be served by two independent systems. 

The sewage from the Sydenham end will be 
pumped Umgeni following approximately the 
North Coast railway line to a pumping station at 
the intersection of Brickhill and Somtseu roads. 
Here it will be pumped into the Eastern Vlei relief 
sewer at present being constructed, and ultimately 
joining the old 42in. main, arriving finally at the 
Point sewerage works. During outgoing tides the 
discharge will be from the reinforced concrete storage 
tanks into the existing outfall, reaching the sea at 
the North Pier. 


PURIFICATION PLANT. 


to 


In considering the Greenwood Park area, including 
Durban North, the conclusion was arrived at that 
all the municipal area north of the Umgeni River 
should be dealt with as a separate entity, and it was 
therefore decided that the Greenwood Park section 
of the northern scheme of sewage disposal should be 
kept entirely separate, having its own outfall station. 
Unfortunately, the provision of such an outfall 
station presents certain engineering difficulties, 
because, although the turbulent ocean conditions 
hereabouts will provide most thorough dispersion 
and dilution of sewage effluent, it is not feasible to 
construct an outfall pipe jetty projecting into the sea, 
there being no rock available and the erection of a 
piled structure would be most inadvisable, owing to 
the extremely exposed nature of the coast. There is, 
however, an alternative that the existing natural 
conditions favour. At a point about half a mile north 
of the end of Beechwood golf course there is a small 
stream flowing naturally into the sea. It is proposed 
therefore that a treatment station shall be introduced 
adjoining this stream course, which in less than 
100 yards of its distance will discharge into the ocean, 
and it is not subject to tidal submergence. This puri- 
fication station would be a very long distance from any 
residence or any bathing beach, potential or existing, 
and is so situated that it could not at any time con- 
stitute a nuisance. The treatment will be easy and 
absolute in action, and as the wave action there is 
truly oceanic in volume and stroke, there could be 
no question of beach nuisance, even if the purification 
treatment were not wholly effective, which isextremely 
unlikely in view of the character of sewage which 
would come under treatment there. 

The sewage from Greenwood Park and Red Hill 
will thus follow the main north coast road to a pump- 
ing station on the north side of the Connaught Bridge. 
The main sewer will then follow the Umgeni River 
north bank towards the sea, and turn north along 
the foot of the Durban North slope. 

With the assistance of pumping stations, the sewage 
will eventually arrive at a point about half a mile north 
of Beechwood golf course, picking up the sewage from 
Durban North en route. At this point a pumping 
station and disposal works, comprising a screening 
chamber, disintegrator, detritus tank, sedimentation 
tanks, separate sludge digestor, percolating filters, 
and covered sludge drying beds, will be erected. The 
effluent from these works will be led througha very 
short pipe discharging into the sea. 

CONSTRUCTION BY STAGES. 

Coming to the prosecution of these two schemes, 
it is not contemplated that they are likely to be 
carried out in less than ten years or more than 
twenty. To spread the aggregated cost of £1,500,000 
over fifteen years, or at the rate of an average of 
£100,000, is considered the most advantageous course 
in every respect, and this is being followed. For the 
year 1937-38 £40,000 has been allotted to the southern 
scheme and £30,000 (in respect of the Eastern Vlei 
sewer) to the northern scheme. A plan is being 
adopted, and will be followed as nearly as possible, 
which will bring the two sewerage systems into com- 





will entail anything like a prohibitive burden for a 
community now nearing the quarter-million mark in 
population. 

In the case of the southern scheme, it will be 
necessary to provide tunnel capacity which will serve 
for all time. Fortunately, this tunnel is so short that 
the provision of maximum capacity adds little to the 
cost. The sea outfall pipe from the tunnel exit is 
designed to serve until 1954, when the population will 
have reached the estimated figure of 75,000, provision 
being made for enlarging this pipe in due course. 


The receiving tank arrangements will be similarly 
arranged, and the trunk sewer along the Bluff, 
together with the necessary pumping equipment, will 
be so designed as to accommodate extensions im 
future. The principle followed has been to design 
the trunk sewers with ample capacity, at the same time 
making provision for duplication or enlargement 
where such can be economically effected. 

Similar lines of design will be followed with regard 
to the northern scheme, and as the existing outfall 
arrangements will serve, with certain extensions 
and improvements, for many years to come, to deal 
with an ultimate daily flow of_16 million gallons, it 
will be gathered that the existing outfall facilities 
will fit in immediately with the requirements of the 
northern scheme, and also with the Eastern Vlei 
sewer enlargement, thus providing ample justifica- 
tion for the lines followed by this scheme. 

In happy contrast to the delay of years which 
occurred over the adoption of the Lower Table Moun- 
tain water scheme, this £1,500,000 sewerage scheme 
will have been agreed upon and an actual start made 
upon the work within five months of the scheme having 
been planned by the City and Water Engineer, Mr. 
Walter M. Campbell. Tenders have been invited for 
the first section, which involves an expenditure of 
£40,000 on the purchase of land and the construction 
of the outfall works on the Bluff. These are due to be 
completed next year at a further cost of £50,000, 
while, as already stated, the total outlay of £800,000 
on the southern portion of the scheme will be spread 
over a period of fifteen years, unless the rapid growth 
of population in any particular district affected 
should necessitate the speeding up of work in that 
district. Work on the northern section of the 
scheme is also being carried out through the duplica- 
tion, at a cost of £30,000, of the main trunk sewer 
along the Eastern Vlei, on which also another £50,000 
will probably be spent next year. A total expenditure 
of £50,000 a year is contemplated over about fifteen 





years on this northern section of the whole scheme. 








A Sixteen-Cylinder Lightweight 
Marine Oil Engine. 


N Wednesday, July 13th, we were invited to attend. 
Q the demonstration of a new lightweight marine oil 
engine at the works at Colchester of Davey, Paxman and 
Co. (Colchester), Ltd. Typical of a new range of light- 
weight oil engines, with cylinders arranged in two banks 
set at 60 deg., this engine develops 1000 B.H.P. in sixteen 
cylinders at a maximum speed of 1750 r.p.m. The range 
consists of eight, twelve, and sixteen-cylinder units, and 
the compact design, combined with a low horse-power 
to weight ratio, makes them particularly suitable for 
mechanical and oil-electric drives for railcars and general 
traction purposes, and also for marine work, either for 
oil-eleectric propulsion, or, in the case of light, fast craft, 
for direct propulsion. Standard models in the range are 
constructed in cast iron, but where lightness is of import- 
ance, a special light alloy is used for many of the com- 
ponents. The range can also be supplied, in special cases, 
with supercharging equipment, and, after making allow- 
ance for the power absorbed by the superchargers, an 
increase of 25 per cent. in power can then be expected. 

The engine demonstrated has been constructed for 
use in a high-speed craft now being built by Swan, Hunter 
and Wigham Richardson, Ltd., of Wallsend-on-Tyne. 


Power is transmitted through a two-speed and reverse 
Wilson epicyclic gear-box, with remote control from the 
control station, the control motor being attached to the 
gear itself. Gear ratios are as given in the table on the next 
page, which also gives the leading particulars of the 
engine. 

In the accompanying half-tone engravings, Figs. 1 and 2, 
an end view and a side view of the engine are shown, while 
the construction ean be readily followed from the cross- 
sectional drawing reproduced in Fig. 3. The range of 
power units of which this engine is an example was built 
in response to a demand for a lightweight, high-power 
unit for marine and other duties, and in their design a 
number of important requirements were laid down. 

Firstly, the engine had to be capable of being installed 
and operated in very light hulls where the seatings could 
only be relatively flimsy and in which considerable. 
movement might be expected at fast speed in a sea-way. 
Consequently, it was necessary that the engine should 
be stiff enough to absorb all its own internal reactions 
without any support. At the same time, the connection 
between the engine and the hull had to be sufficiently 





flexible to permit of relative expansion between) the 
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engine and the seating, and also of considerable warping 
and distortion of the seating. Therefore, it was decided 
that the normal method of installation should be by means 
of some semi-flexible mounting such as the “ Silentbloc.” 
In order to ensure steadiness under these conditions, the 
mountings are spaced as widely apart as possible, and the 
engine is provided with a wide and deep flange running 
along each side in which the “‘ Silentbloc ” mountings are 
housed. An additional result of this deep flange is to 
provide lateral stiffness, thereby obviating any tendency 
to lateral whip and permitting high rotational speeds to 
be used without vibration. 

It was felt necessary that an engine of this power 
should be able to be serviced entirely in the boat without 


Details of Engine and Gear-Box. 


Angle of vee ... 60 deg. 
Bore Tin. 
Stroke Tin. 


Piston speed at 1750 r.p.m. .. 
Total swept volume 
Compression ratio 
Compression pressure ... 
Maximum pressure 
Injector spring pressure 
Brake mean effective 
maximum output. 
Mechanical efficiency 
1750 r.p.m. baw MARES: va 
Weight of engine complete ... 
Starting air pressure ; 


2260ft. per min. 
2-76 cub. ft. 
15-25 to l 

550 Ib. per sq. in. 
850 lb. per sq. in. 
1500 lb. per sq. in. 


pressure at 

ewes sy eS 

at full load, 
.-- «. 75 per cent. 

3 tons 15 ewt. 

400 Ib. per sq. in. 


Weight of water in engine ... 450 Ib. 

Power output : At 1000 r.p.m. ... 533 B.H.P. 
At 1250 r.p.m. ... 666 B.H.P. 
At 1500 r.p.m. ... 800 B.H.P. 


1000 B.H.P. 
1-162 to 1 
1-696 to 1 
Reverse gear ratio 2-38 to Ll 


the need for removing it for other than a major overhaul. 


At 1750 r.p.m. ... 
Forward gear ratio: High .. 
Ow 


The design is therefore so arranged that the pistons and 
connecting-rods can normally be fitted and removed 


through very large doors in the crank case. This arrange- 
ment gives the added advantage of increased accessibility 
to all the bearings, and also permits the large end bearing 
and connecting-rod foot to be made of adequate dimen- 
sions, since it is not necessary for them to pass through 
the cylinder bore. With the construction used there is 
no need even to empty the water from the cylinder jackets 


before removing the pistons, nor to disturb any part of 


the valve gear or other parts of the engine. 

Formed of a single stiff casting, the upper half of the 
crank chamber and the two cylinder blocks are arranged 
to carry the crankshaft in main bearings, the housings 
of which are an integral part of this casting. The lower 


half of the crank chamber is in the form of a lightweight 
sump, so arranged as to effect a dry sump lubrication 
system. 


A single cam shaft for both banks of cylinders 
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Fic. 2—END VIEW OF ENGINE 


is mounted in the vee between the two banks of cylinder 
jackets. As mentioned above, the sides of the main 
casting are extended to form mountings for “‘ Silentbloc ” 
supports. 

During manufacture the cylinder block is accurately 
bored from jigs, and separate pearlitic cast iron dry liners 
are pressed into position. The material of which the 
liners are made is a wear and corrosion-resisting alloy, 
which is said to have proved in service to be excellent for 
marine conditions. Of “ Y” alloy, the pistons are pro- 
vided with tapered section rings, which are stated to 
obviate any tendency to sticking, thereby enabling full 
use to be made of the high outputs obtainable. 

Since, by reason of the design, it is not necessary to 
remove the cylinder heads to gain access to the pistons, 
stellited inserts in the cylinder heads and stellited valves are 
used, with the intention of eliminating the necessity for 
attention to, or the grinding of, these parts for long periods. 
The valves are operated by rockers running on pressure- 
lubricated fulerums, and the tops of the push rods which 
operate the rockers are provided with cups in which the 
hardened adjustable tappets work in oil. As mentioned 
above, the cam shaft is situated in the vee between 
the banks of cylinders. It is carried in an enclosed case, 
and is pressure lubricated. Cam shaft drive is obtained 
through a pressure-lubricated duplex bush roller chain 
at the front end of the engine. A jockey sprocket, readily 
accessible, is provided for tension adjustment. Formed 
integrally with the cam shaft are the cams which operate 
the valves through rocker levers and short ball-ended 
push rods. The whole of the valve gear is enclosed in 
oil-retaining, dust-excluding, light-alloy covers, which 


Made in special heat-treated cast iron, the cylinder 
heads are cast in pairs, four pairs being bolted on to each 
bank of cylinders. They carry the vertically disposed 
inlet and exhaust valves and house the patented Ricardo 
Mark III combustion chamber. This well-known design 
of combustion chamber produces a low exhaust tempera- 
ture for a given output, so that the result of the combina- 
tion of stellited valves and the Mark III combustion 
chamber is said to prolong for an almost indefinite period 
the interval between valve grinding. Features of the 
latest Ricardo chamber include even heat distribution 
at the piston crown, and the ability to use single-hole, 
self-cleaning pintle nozzles for the injectors operating 
at a low pressure with the minimum of attention. Another 
claim for the construction is that the insulated throat 
in the combustion chamber has a compensating effect 
which regulates the temperature of the air within the 
chamber, so that it is unnecessary to have any form of 
advance or retard mechanism throughout the load and 
speed range. This feature is of particular importance 
as the power of the engine increases, since the load 
necessary to advance or retard fuel pumps of large capacity 
is considerable. In an engine of this type it is desirable 
to have the greatest possible speed range under the control 
of a single lever. The design of the combustion chamber 
enables, in this series of engines, a speed range between 
under 300 r.p.m. idling to 1750 r.p.m. at full output to 


pressure fall below a predetermined pressure the speed 
of the engine is automatically reduced to idling speed. 
Of the centrifugal spring-loaded type, the governor is 
claimed to be powerful and sensitive in operation and 
to be free from hunting. The engine speed can be varied 
from idling to maximum speed instantly by a light 
pressure on the governor control. 

The engine is very stable at all speeds; in fact, the 
variation in rotational speed at the maximum speed 
of 1750 r.p.m., upon a change from the no-load to the 
full-load condition, is quoted to be only 5 per cent. By 
reason of the special construction of the governor, fuel 
pump control is maintained irrespective of the engine 
speed, and this effect could be observed on the test bed, 
even though the engine was running without a fly-wheel, 
shaft, or propeller. 

Four fuel pumps are used, driven in one line, two being 
employed for each bank of cylinders. They are of standard 
C.A.V.-Bosch manufacture, mounted in the vee between the 
cylinder banks. The air manifolds are attached to the valve 
gear covers, as shown in the illustrations, and, as can be 
seen in the drawing reproduced, air silencers and air 
cleaners can be fitted. Water cooled, the exhaust mani- 
folds are two in number and are mounted at the sides 
of the engine below each bank of cylinder heads. Air, 
water, and exhaust manifolds are arranged so that con- 





nections can be taken from whichever end of the engine 













































“Tre EnGinger” 


be obtained, and yet, it is claimed, throughout the range 
no substantial variation in the firing pressure occurs 
at any load or speed. 

In order that the overall length of the engine shall 
be as short as possible and, at the same time, that all 
the bearings shall have ample areas, the connecting-rods 
are arranged so that one operates within the fork of the 
other, thereby keeping each pair of cylinders in the same 
plane. This arrangement, while naturally more costly 
to manufacture by reason of the double dies and extra 
machining necessary, secures a number of technical 
advantages. The construction of the large end bearing 
itself is a fine piece of work, and in service this design 
is claimed to have proved itself satisfactory as regards 
freedom from cracking and from wear. 

For marine purposes the lubrication system should 
work efficiently in any condition of trim, should be 
completely automatic, and should have some form of 
automatic safeguard in case of failure. This result has 
been accomplished by providing a high pressure lubrica- 
tion system normally working at 50 lb. per square inch. 
Cooled oil is drawn from the sump and is forced by a pump 
through a filter, and thence through a gallery pipe frofn 
which leads are taken to each main bearing. A proportion 
of the oil to the main bearings is led through drilled holes 
in the crank webs to the crank pins. Oil thrown from the 
big-end bearings lubricates the cylinder liners and the 
gudgeon pins. Dry sump lubrication, with single or 
duplex scavenge pumps, can be arranged. The oil to 
lubricate the cam shaft and overhead valve gear is taken 
through a pressure-reducing valve from the high-pressure 
supply, and surplus oil returns to the sump by gravity 
through internal passages. 

From the main lubricating system a supply of oil is 
taken to provide the operating power for the governor. 





can be easily removed for inspection purposes. 





The arrangement is such that should the lubricating oil 













FIG. 3—SECTION THROUGH SIXTEEN-CYLINDER OIL ENGINE 


is the more convenient. Centrifugal water-circulating 
pumps are provided, one for fresh water circulation and 
one for salt water circulation, fitted with packless glands. 

The manufacturers claim that the complete engine, 
with a maximum power of 1000 B.H.P., weighs only 
33 tons. The complete plant can be lifted in and out 
of the hull by means of two eye bolts, one at each end, 
and it requires to be attached at only eight points to the 
hull through the “ Silentbloc ” mountings. The engine 
ran steadily and smoothly at all speeds, and it can be 
controlled by a single finger throughout its speed range. 
It possesses large powers of acceleration. } 

The uses and applications of this type of engine are, 
naturally, not limited to marine service, other applica- 
tions being for railcars, locomotives, and portable power 
and generating sets, particularly in confined spaces. 
Engines of this type can be installed, we were informed, 
without any foundations in existing buildings, even, 
if necessary, in upper stories, since as a result of its 
inherent balance vibration is not transmitted and it is 
not necessary to afford the engine any support other 
than is necessary to take its dead weight. 








Norman LocKYER OBSERVATORY.—On Monday last, 
July 18th, public recognition was given to the scientific 
work at the Norman Lockyer Observatory at Sidmouth, 
when the memorial to the late Dr. W. J. 8S. Lockyer was 
unveiled. Dr. Lockyer was Director of the Observatory 
from 1920 to 1936. Founded by the late Sir Norman 
Lockyer and Sir Francis McClean as a private observatory 
twenty-six years ago, it has since been equipped and main- 
tained entirely by private_donations. 
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Rail and Road. 





ARMOUR PLATE GLASS FOR Express ENGINES.—Great 
Western Railway express passenger engines are to be 
fitted with an improved safety glass of the “‘ Armour- 
plate ” type, in order to give better protection to engine- 
men. 

CoaL ORDER FOR THE FRENCH RatLways.—lt was 
recently reported on the Cardiff Coal Exchange that the 
French National Railways will shortly give orders for 
270,000 tons of Welsh coal. The price is understood to be 
21s. 6d. per ton. 


AssaM Raitways FLoopEp.—It is reported that large 
areas in Assam have been flooded in the valleys of the 
Brahmaputra. Railway communication with Calcutta 
has been cut off by the collapse of a bridge, and it is 
expected that traffic may be dislocated for a fortnight. 


Rattway ELECTRIFICATION IN Iraty.—lIt is expected 
that the electrification of the two lines between Rome and 
Pisa and Milan and Ancona vid Bologna will be completed 
and ready for service on October 28th next. The total 
length of line involved is 500 miles, and it is proposed 
to complete the conversion of another 210 miles next year, 


New Roap VEHICLE REGISTRATIONS.—A return has 
been issued by the Ministry of Transport giving the 
numbers of mechanically propelled road vehicles regis- 
tered for the first time under the Roads Act, 1920, during 
the month of May, 1938. The total number of new 
vehicles registered was 37,583, compared with 44,300 in 
May, 1937. 

Roap IMPROVEMENTS IN THE LAKE DistrRicr.—A 
section of the road between Ulverston and Ambleside, 
between Sunny Bank Bridge and a point south of Black 
Beck, is to be reconstructed at an estimated cost of 
£19,000. It is proposed to increase the width of the road 
tc 40ft. to include a carriageway 22ft. wide, a footpath, 
and grass verges. A series of halting places is to be built 
along the road to enable motorists to stop without interfer- 
ing with the flow of traffic. 


Hieu Levet Brivce at ToreKka.—The new high-level 
bridge over the Kansas River at Topeka is a five-span plate 
girder structure with a central span of 217ft. According 
to Engineering News-Record, this central span is believed 
to be the longest of its type in America. The two adjacent 
spans are 186ft. long, and each of the two end spans is 
125ft. long. The total length of the bridge and its 
approaches is 4396ft. The carriageway, which is 7O0ft. 
above normal low water, is 44ft. wide, and there are two 
footways, each 54ft. wide. 

THe “ Srmiver Rocxet.”—The most beautiful scale 
model of a locomotive in the world, the “‘ Silver Rocket,” 
built by Dr. Winter, which has been in Newcastle for some 
time, has now been lent by the maker to the Institution of 
Mechanical Engineers, where it occupies a good position 
in the Library. The model, though small, is accurate in 
dimensions to-the smallest detail, and is made of silver 
throughout, with the exception of a few rods so small that 
stainless steel had to be used, and those parts like the 
wheel centres and water barrel which were of wood in 
the original As an example of delicate and precise work- 
manship it is unsurpassed. 

LARGE QUARRY-BLASTING OPERATION.—At Caldon Low 
quarries, near Leek, Staffs, 100,000 tons of limestone were 
recently, blasted in a single operation. Ten tons of 
explosive were used for the blast, which was said to be one 
of the biggest undertaken in England. The shot was fired 
by Lord Stamp, chairman of the L.M.S. Railway, who 
pressed a button in the board room at Euston Station, 
about 150 miles away. Much of the stone is to be used 
by the railway company for ballasting tracks. A suitable 
piece, weighing 25 tons, was chosen soon after the blast- 
ing for a foundation stone for the new offices at Euston. 
The quarries are worked by Derbyshire Stone, Ltd., a 
company which leases the site from the L.M.S. Railway. 
The cost of the blasting was £900. 


Roap IMPROVEMENTS IN THE HEBRIDES.—Class I roads 
in Barra Island and North Uist, Inverness-shire, are to be 
reconstructed at a cost of £110,000. The expenditure will 
be covered by grants which the Minister of Transport has 
made from the Road Fund. Of the 48 miles of road to be 
improved, about 35 miles are in North Uist on the routes 
from Lochmaddy to Carinish and from Lochmaddy to 
Clachan. The resurfacing of these routes is beginning 
immediately and should be completed by about the end 
of 1940. The 13 miles of road in Barra Island represent 
the entire length of a route which forms a ring around the 
island, and which is at present in a very bad condition. 
In the interests of safety and to improve the alignment, 
several new lengths of road will be constructed on this 
route and the width of the existing road, which averages 
about 10ft., will be increased on steep hills and blind 
corners and in the township of Castlebay to 16ft. The 
whole of the road will be resurfaced. Work on the Barra 
Island scheme will begin as soon as possession is obtained 
of the necessary land, and it is hoped to complete the 
scheme by the spring of 1940. 


L.N.E.R. IMPROVEMENTS AT FRODINGHAM AND STAIN- 
FORTH.—The L.N.E. Railway announces that in connec- 
tion with developments that are taking place in the iron 
and steel industry in North Lincolnshire, it has been 
decided to rearrange certain lines at Frodingham and to 
extend two existing sidings, in order to improve the 
working arrangements between the main line and the 
Appleby (Frodingham) Company’s extensions. It is also 
proposed in order to provide for the additional traffic 
which is expected, to increase the capacity of the marshall- 
ing yard at Stainforth. A group of eight sidings is to be 
put down on the up side of the line and a group of nine 
sidings on the down side of the line. Between them, 
these additional sorting sidings will hold 700 wagons, and 
to ensure proper working arrangements three additional 
reception sidings on the up side and two on the down side 
are to be built, which will provide accommodation for 
an additional 400 wagons. The loading dock and sidings 
on the down side at Stainforth are to be extended and 

roper accommodation for the staff, with additional 
electric lighting installed. The total expenditure will be 
approximately £50,000. 





Miscellanea. 





Wokrvp’s Fark Exureir.—An astronomical clock, weigh- 
ing about 2 tons and having ninety-three dials, made by 
Monsieur Louis Zimmer, of Lierre, in Belgium, has been 
shipped at Antwerp to be exhibited at the New York 
World’s Fair next year. 

Hut Inpustries.—The Hull Development Committee, 
in conjunction with the Hull University College, has issued 
a revised edition of the Survey of Industries compiled 
by Mr. Arnold R. Tankard, the City Analyst. It surveys 
local imports, raw materials, and synthetic products, and 
puts forward the claims of other industries that could be 
successfully established in the Hull district. 


TELEVISION TELEPHONE.—Receptly there was inau- 
gurated a public television telephine service between 
Berlin and Munich, over which it is possible both to see 
and hear the person to whom the call is made. The distance 
from Berlin to Munich is 440 miles, and the charge for a 
three-minute call is about 8s. 4d. Already in existence 
is a similar service between Berlin, Leipzig, and Niirnberg. 


MosiLteE TELEPHONE ExcHANGE.—The Assistant Post- 
master-General, Sir Walter Womersley, opened the new 
automatic telephone exchange at Barnsley on Friday, 
July 15th. At a luncheon before the ceremony Sir Walter 
referred to a mobile telephone exchange which is being 
developed for temporary use in emergency, such as a break- 
down of the regular telephone exchange plant serving a 
rural area. 

GENERAL DIscUSSION ON LUMINESCENCE.—The Faraday 
Society is arranging a General Discussion on Luminescence 
at the Lecture Theatre of the Biochemical Laboratory of 
Oxford University on Thursday, Friday, and Saturday, 
September 15th, 16th, and 17th. The programme is to 
be divided as follows :—Part I, Theoretical and General ; 
Part II, Luminescence of Liquids ; Part III, Luminescence 
of Solids; Part IV, Chemiluminescence. 

ENERGY SOURCES OF THE WORLD.—Figures comparing 
the energy sources of the world, which have been compiled 
by the International Labour Office, show that in 1935 
coal and lignite represented 60-3 per cent., oil 16-5 per 
cent., water power 6-6 per cent., natural gas 3-8 per cent., 
and wood 12-8 per cent. Comparative figures in 1913 
were :—Coal and lignite 74-1 per cent., oil 4-5 per cent., 
water power 2-4 per cent., natural.gas 1-4 per cent., and 
wood 17-6 per cent. 

WeaTHER ReEpoRTS BY TELEPHONE.—The Dutch 
General Post Office has introduced a new weather report 
service in The Hague, whereby the subscriber hears auto- 
matically the latest weather forecast for Holland, Great 
Britain, Belgium, and North and West Germany, and in 
addition the general West European barometric weather 
situation, based on the latest reports. These reports are 
brought up to date four times in each twenty-four hours. 
A “steel ribbon ” machine is used. 


EMPLOYMENT IN GERMANY.—The German labour returns 
for June show that the number of employed on June 30th 
totalled 20,000,000, the highest figure yet recorded, repre- 
senting an increase of 1,064,000 since a year ago. The 
number of women in employment during the period rose 
by 6-4 per cent. and the number of men by 5-3 per cent., 
an indication of the increase in female labour as a result 
of the scarcity on the labour market. The unemployment 
figure on June 30th was 275,000, a decrease of 46,000 over 
the month. 

New By-propuct Piant ror SoutH WALEs.—At the 
annual general meeting of the Powell Duffryn Steam Coal 
Company, Ltd., it was stated that a new tar distillation 
plant is being erected by the company in South Wales. 
When it is completed it will be one of the most up to date 
of its kind in the country. In addition to dealing with the 
crude tar output of the company, it will also be able to 
deal with the whole of the crude tar from the existing coke 
ovens of Richard Thomas and Co., Ltd., and from their 
new works at Ebbw Vale. 


INSPECTION oF Munition Works.—An inspection of 
the new Royal Ordnance Factory at Chorley, Lancs, was 
recently carried out by Sir Thomas Inskip, Minister for the 
Co-ordination of Defence. The contract for this work, 
which was begun nearly two years ago, is worth £6,000,000. 
Sir Thomas, accompanied by officials of the Office of 
Works and the contractors, Sir Lindsay Parkinson and 
Co., Ltd., inspected the main administrative block of 
offices, the concrete-lined magazines, and the 6-mile-long, 
10ft. high wall, which encircles the 2999-acre site. Speak- 
ing later, Sir Thomas Inskip said he believed it was the 
biggest contracting job that had ever been attempted in 
this country. 

ELEctRicaAL GRID IN SOUTHERN Ru#opEs1a.—More 
than 120 mines are taking current from the Southern 
Rhodesia Electricity Supply Commission, which was 
recently formed under Act of Parliament to co-ordinate 
the production and supply of electricity in the Colony on a 
non-profit basis. By reason of the cheap electricity 
supplied from this grid system, it is stated that several 
gold mines have been able to increase their output. For 
its power station at Gatooma, a mining centre, the 
Commission has placed an order with an English firm for 
an additional 2500-kW turbo-alternator to supplement 
the existing plant. A duplicate of the set is being installed 
at Gwelo, and new power stations at Gwanda and Umniati 
are expected to be ready shortly. 


Paper FRoM Waste Woop.—According to a note in 
the Canadian Engineer, scientific research work by three 
Canadian industrial chemists has resulted in a new dis- 
covery which it is believed will be of considerable import- 
ance to the pulp and paper industry. A process has been 
perfected whereby fine grade papers can profitably be 
made from the prunings of fruit trees and forest “slash,” 
until now regarded as useless material. According to 
H. R. Petersen, R. J. Hart, and T. L. Crossley, of Toronto, 
who have spent the last two years investigating the 
question, not only can fine grade paper be made from 
these prunings, but the quantity available is sufficient 
to warrant the erection of large paper and pulp mills. 
On the resultant paper it is claimed that printing tests on 
both coated and uncoated papers were highly satisfactory. 





Air and Water. 





Surpprine at Liverroot Dockxs.—The total tonnage of 
vessels using the Mersey Docks and Harbour Board’s 
dock during the year ended July Ist, 1938, amounted 
to 16,530,693 tons. This figure constitutes a record, 
being greater than the figure for the preceding year by 
407,000 tons and 350,000 tons more than the previous 
record year of 1930. 

New Arrport 1x Iraty.—The new Imperial Airways 
airport buildings on Lake Bracciano, near Rome, have 
just been declared open. They are in the Italian style, 
in yellow and dark red brick, with buff stone covering the 
pillars at the entrance. Used by flying boats on the 
Empire routes, the Bracciano air station has modern 
equipment for servicing the aircraft and also a tea-room 
and terrace. 

SCANDINAVIAN SHIPPING.—A special survey of Scandi- 
navian shipping, covering the first half of the current 
year, has been published by the Norwegian Bureau 
Veritas. According to this survey, the aggregate merchant 
tonnage of Norway, Sweden, and Denmark on July Ist 
was 7,220,453 gross tons, of which 4,545,544 gross tons 
belonged to Norway, 1,534,022 gross tons to Sweden, and 
1,140,887 gross tons to Denmark. 

OrpeERs ror New Liners.—Provided conditions remain 
favourable, the British shipbuilding industry may expect 
contracts for five new luxury liners, involving an expendi- 
ture of £11,000,000, according to a statement made by 
Sir Edward Beatty, chairman and president of the Canadian 
Pacific Railway Company. Sir Edward stated that he 
hoped soon to be able to place the long-awaited order for 
two new liners for the Canadian Australasian line. 

WEEELY Fruit SERVICE to LivERPOoL.—In response 
to the requests of fruit shippers, the Mac Andrew Line 
has decided to inaugurate a weekly service between 
Liverpool and the Canary Islands for the transport of 
fruit to Liverpool for United Kingdom distribution. 
The first sailing will be made about mid-September in 
time for the opening of the fruit season, and the service 
will be operated by the fast motorships “ Palacio,” 
* Pelayo,” and ‘‘ Ponzano.” 

Successor to THE “ LeviaTHAN.”—Although the 
keel of the new United States liner, to replace the 
** Leviathan,” has not yet been laid, the preparatory work 
is progressing according to schedule in the yard of the 
Newport News Shipbuilding and Dry Dock Company. 
The keel will be laid in late August or early September, 
and the launch is expected to take place on July 15th, 
1939. The vessel, it is hoped, will be handed over for 
service with the United States Lines in February, 1940. 


Composite Armcrart Trest.—The first separation test 
by Imperial Airways pilots of the Mayo composite aircraft 
was recently carried out successfully at Southampton. 
The upper component “‘ Mercury ” was mounted on the 
lower component “ Maia ”’ by a dockside crane, and after 
a perfect take-off the two aircraft separated at a height of 
900ft. Preparatory to making Transatlantic flights, a 
number of test flights with “‘Mercury’”’ are to be com- 
pleted, including a fifteen hours’ endurance flight round 
Great Britain. 

Dutch Motor Liver.—Work on the Java—China— 
Japan Line’s motorship “ Tjikalengka”’ is being speeded 
up at the yard of the Nederland Shipbuilding Company, 
as it is intended to launch the ship a month earlier than 
had been planned. On the vacant berth a stand will be 
prepared for the launch of the liner “ Oranje,” which 
will be ready for service next year. She will be the largest 
Dutch motor liner and the largest Dutch ship in the service 
to the Netherlands East Indies. She will be of about 
20,000 gross tons. 

MINESWEEPER LauNcH.—The minesweeper * Bramble 
was recently successfully launched at Devonport Dock- 
yard. “Bramble” is one of the six “ Halcyon” class 
minesweepers allotted to Devonport for construction, and 
was laid down in November last. She and her sister 
ship “ Britomart” are named after minesweepers of 
1914. They will displace 815 tons and will mount two 
4in. anti-aircraft guns and five smaller guns. Their speed 
will be 17 knots and the total cost of the two is 
expected to be £346,282. 

New Arecrarr For S.A.B.E.N.A.—The new fleet of 
aircraft for the Brussels and Belgian Congo service of the 
S.A.B.E.N.A. is composed of Savoia Marchetti 8.83 three- 
engined low-wing monoplanes. The weight empty is 
quoted as 15,320 1b., and the all-up weight as 24,580 lb. 
A crew of four is carried and there is accommodation for 
ten passengers. The top speed is given as 268 m.p.h., 
with a cruising speed of 225 m.p.h. The range with full 
load is given as 1350 miles and the Brussels and Belgian 
Congo trip is expected to take 20 hours. 

New AERO-ENGINE Factory at CREWE.—Sir Kingsley 
Wood, Secretary for Air, said in reply to a recent question 
in Parliament that the aero-engine factory at Crewe is 
being erected to supplement the existing capacity for the 
manufacture of Rolls-Royce types of aero-engine. The 
State will finance the capital charges involved in the 
erection and equipment of the factory, will own it, and 
will lease it to Rolls-Royce for the production of the engines 
required. It is not at present possible to state definitely 
when production will start, but it is hoped that the 
factory will be substantially complete in about six months 
time. 

Wortp FuiGur CompLeTep.—The round-the-world 
flight by Mr. Howard Hughes and a crew of four, in a 
Lockheed air liner, the Transatlantic portion of which we 
recorded in these columns last week, has been success- 
fully completed in the record time of 91 h. 8 min. 10 sec., 
over a distance of 14,874 miles. Their actual flying time 
was 71 h. 4 min., at an average speed of 209 m.p.h.; 
including stops, totalling just over 20 hours, the average 
speed was 163 m.p.h. The late Wiley Post’s record when 
he did the same flight solo in 1933 was more than halved, 
his time being 7 days 18 hr. 49 min. The only difference 
between the plane used on Mr. Hughes’s flight and those 
which form the recent order for 200 R.A.F. machines is 
that the world flight machine naturally carries no arma- 
ment, 
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NATIONAL COUNCIL OF ENGINEERS. 
THE quality of the human mind has changed 
little, if at all, since the beginning of history. 
Populations have increased exceedingly, so that 
the total volume of intelligence is greater, but one 
may suspect that the ratio of wise men to fools is 
very much the same as it ever was. The lightest 
skimming of classical literature, in all tongues, 
dead and living, convinces the reader that whilst 
the ancients were often wrong in facts, their power 
of reasoning and their ability to marshall argu- 
ments were as great as those possessed by the 
mightiest thinkers of this age. Aristotle and 
Buffon might have been Darwins had they enjoyed 
equal facilities for collecting data ; Copernicus, 
Galileo, and Newton might have anticipated 
Einstein had the same phenomena been known 
tothem ; Hero might have been a Watt or Parsons 
before the Christian era had the demand for mech- 
anical power existed. Did any of the great thinkers 
of the remote past live in the present, they would be 
the brightest lights of our universities, Fellows of 
the Royal Society, and leaders of contemporary 
thought. In what, then, does civilisation consist ? 
In material things and in the power to provide and 
multiply them which the scientist and the engi- 
neer exercise. Take away the means of com- 
munication, transport, and intercourse—ships, 
railways, road traffic, aeroplanes, telegraphs, tele- 
phones, and wireless; take away agricultural 
machinery and the. chemistry and physics of food 
preservation ; take away the printing press and 
the camera ; take away all the smaller things that 
contribute to the comfort or happy leisure of 
modern man, and in a few centuries populations 
would dwindle to their ancient proportions, and 





the volume of wisdom to its one-time dimensions. 
Let us hazard the guess that 80 per cent. of that 
thing which we call civilisation is no more than 
the utilisation and enjoyment of what engineers 
provide through the application of science to 
industry. The remaining 20 per cent. is the birth- 
right of mankind. 

Telford’s century-old definition of engineering 
needs amplification. The “ great sources of power 
in Nature ”’ is not completely satisfying. One has 
to read the phrase in a very wide sense, to include 
phenomena which the mind does not ordinarily 
call power. Modern engineering does not only 
direct the forces of Nature, but applies the finer 
discoveries of science for the “ use and convenience 
of man.” It does not only turn the greater 
natural manifestations—the wind and the tides, 
the flow of rivers, the torrent and the cataract, 
the power resident in fuels—to useful account, but 
it directs tiny biological forces, invents new com- 
binations of the elements, chains and harnesses 
the ion and the molecule, manipulates radiant 
energy in many forms, and draws electricity from 
the poles—all to supply men, women, and children 
with the necessities of life or to satisfy their demand 
for amenities and pleasures. Frozen meat and the 
tin toy ; railway trains, ships, and roller skates ; 
the forty-storey building and the corrugated iron 
bothy ; the greatest and the least of all that is 
required for our bodily needs, have the touch of 
the engineer upon them. What should this mean ? 
Should it mean that the engineer ought to play a 
more evident and manifest part in the manage- 
ment of the world, or that he should continue his 
work in a silence that is imposed upon him by the 
lack of corporate means of expression ¢ There are 
some, not a few, who hold that the engineer ought 
to take a more prominent position in political affairs 
and that he should busy himself more than he does 
with national economics. There are some who, 
like an American author quoted on another page, 
feel that the engineer ‘“‘ dealing as he does with 
facts rather than opinions, should be able to make a 
substantial contribution to the solution of the 
economic and social problems that are confronting 
society,”’ and that “ he possesses a devotion to the 
truth which should prove helpful in bringing about 
a saner analysis of social and economic matters.” 
Whilst it would be untrue to say that the influence 
of engineers is not now felt in national affairs in 
this country, it cannot be denied that there is no 
organisation through which they can bring their 
full powers into action. They are frequently 
called upon to give expert evidence at parlia- 
mentary inquiries, are represented on such bodies 
as the F.B.I., consiitute the membership of the 
B.E.A., and in various other ways play an import- 
ant part in the business and economic affairs of 
the country. But we feel with the American 
author whose words we have quoted that an 
ad hoc organisation of engineers is needed to 
enable them to exert in national affairs an influ- 
ence equivalent to the position which they occupy 
in the progress and development of the world. 
Our American author insists upon the service to 
his country which is rendered by the American 
Engineering Council. That Council, he says, “ is 
intended to aid the engineering profession in pre- 
senting a united front in matters of interest to our 
Government and the public ; it acts as a clearing 
house for questions of public nature that require 
technical knowledge and engineering experience ; 
and as an adviser in connection with the problems 
of government as they affect engineers and engi- 
neering.”” In this country we have no such 
organisation. The Federation of British Industries 
and the British Engineers’ Association are princi- 
pally concerned with business affairs, the great 
institutions with technical and scientific matters. 
There is no organisation of engineers that is com- 
petent to handle the great economic and social 
problems in which engineering plays a predominant 
part, none that, speaking and acting for the whole 
body and for the spirit of engineering, that can 
influence national policy and direct it, equally with 
the ‘‘ great sources of power in Nature,” for the 
convenience of man. Medicine, the Church, the 
Law, Agriculture, are so united within themselves 
that each can exert great pressure upon Govern- 
ments. But engineers, despite, as we have shown, 
the preponderance of their influence upon the 
advance of civilisation, can never speak with a 
single voice. Being without union, they are 
without strength in the affairs of the State. 

We have on several occasions urged the greater 
institutions to consider the means of setting up in 
Great Britain an organisation similar to those which 
exist in France, Germany, and America, for unit- 
ing engineers into a corporate body which would be 
able to express opinions and to exercise forces, not 





especially for the benefit of the profession and 
industry, but for the good of all the citizens of 
the country and perhaps of the Empire. Owing 
to the extent of their interests, there is hardly a 
question of the day which does not in some measure 
influence engineers oris not influenced bythem. Yet 
if the Prime Ministershould desire to get a considered 
opinion from engineers, he would find no organi- 
sation, representative of the whole, to which he 
could turn. He would have to put his question to 
individuals, to one or two institutions and associa- 
tions, or to bodies whose sectional interests debar 
them from that breadth of view which is essential 
to the wise direction of national policy. It is im- 
possible to be satisfied with this condition ; other 
great nations have found it desirable and necessary 
to establish national engineering councils. It is 
high time that the foundations of a similar body 
were laid in this country. 


“It’s My Own Invention.” 


A GENTLEMAN of world-wide experience informed. 
perusers of the small advertisements in The Times 
a few days ago that whilst he had “ only time for 
own job,” he was “dripping with ideas” and 
offered the “ same in embryonic form ”’ to all and 
sundry. His ideas carried him through the whole 
gamut of inventions to “ New Sales Avenues for old. 
lines ”’ in “ all types of commerce.”” One who can 
draft a “‘ small ad” with such scenic effect that it 
jumps to the casual eye is clearly a person of no 
ordinary parts. Were we seeking to explore new 
avenues for old lines we should turn to him with 
confidence that he would give us something to 
think about. We should feel that some of the 
ideas with which he was dripping, though in but 
embryonic form, would at least stimulate our 
imaginations and might put us on to a good thing 
or two. Moreover, the man is obviously an 
altruist. Speaking frankly, as one gentleman to 
another, he says he has no time for other people’s 
affairs——“‘ only time for own job.” Yet he offers 
to help mankind from the rich resources of his 
mind. At a time when the dignity of labour is at 
a discount, is it not refreshing to find someone who 
is not only prepared to do a bit of overtime, but 
actually advertises the fact, blazons to the world 
that although he has not a moment that he can 
call his own, he is prepared to offer to his fellow men 
the manna which is dripping—in embryo—-from 
his branches. What if he does expect reward? Is 
not the labourer worthy of his hire ? 

Yet despite the pleasant vistas with which 
this advertisement refreshes our spirits, we 
are disturbed by an uneasy thought. The name 
of the people whose brains teem with embryonic 
inventions is Legion. And the worst of it is that 
one half of them revile the world for failing to 
recognise their merits, and the State for refusing 
to encourage inventions by granting free patents 
and subsidising the happy owners. Unlike the 
White Knight who insisted upon a strict observ- 
ance of the Rules of Battle, and even in the most 
distressing attitude—upside down in a ditch— 
comported himself always as a hero and a gentle- 
man, they resent the tussle and worry of getting 
a new invention before the world. They expect the 
manufacturer to bear all that ; enough for them 
to sell him for a handsome royalty with a lump 
sum down the embryonic idea. They invent a 
“new pudding during the meat course,” and, like 
Alice’s gallant warrior, the more head downwards 
they are, the more they keep inventing new things. 
Mouse traps and beehives, anklets for horses, and 
boxes which are carried upside down “to keep the 
rain out,” spring to their ardent minds and they 
cannot understand why an ungrateful world, not 
only refuses to, adopt ‘their inventions, but even 
cramps their style by demanding money for a 
patent of monopoly. ‘No one knows what propor- 
tion of the patents, provisional and complete, 
which are granted annually ever serve the public 
in materialised form, but it may be said safely 
that the number is relatively small. The so-called 

‘poor inventor’ is not the only sufferer. The 
rich firm also pays fees for patents which never get 
any further. And the reason for both is the same. 
Either the cost of development is excessive or the 
invention is found worthless when it is tested on a 
practicable scale. We suspect that relatively few 
really valuable inventions die a natural death, 
save when, as happens not infrequently, they are 
born prematurely. The season is not appropriate, 
the world is not ready. For them, alas' 

‘Never the time and the place 
And the loved one all together.” 

In later years someone else re-invents the same 
thing and makes a fortune and a name because the 
concatenation of circumstances is favourable. 
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Sebastien le Prestre de Vauban, 1633-1707. By Sir 
Rearnatp BuiomFretp. London: Methuen and 
Co., Ltd. 1938. Price 15s. 


Tus is the biography of a man who moved through 
that troublous time in French history that brought 
a once prosperous nation to bankruptcy and 
engendered a revolution which sixty or seventy: years 
later was to overthrow a régime that was past 
hope of reformation, The period is that when 
Louis XIV was on the throne and when Mazarin, 
Louvois, and Madame de Maintenon were influencing 
his policy. It begins when the hero, Vauban, was a 
lad of sixteen and ends with his death in 1707, not 
long after France had suffered defeat in a series of 
battles, made famous in English histories, at the 
hands of Marlborough, and when the extent of her 
dominions had been curtailed by the surrender of 
fortress after fortress to her enemies. 

One of the most remarkable facts about Vauban 
is that he foresaw all that would happen if military 
and social reforms were not carried out, and that he 
had the courage to tell Louis’ ministers and even 
Louis himself that the State was a mass of corrup- 
tion, that Court favouritism was putting incompetent 
men in control of vital oftices, and that the working 
classes, overridden by the tax collector and the 
usurer, were living on the verge of starvation in 
dirt, disease, and misery. Soldiers were an imperative 
necessity, but from such material it was impossible 
to recruit them, and the army of France was becoming 
a mockery through the inefficiency of its officers 
and the poorness of its ranks. Throughout an active 
life of fifty years in which he rose from a boy in poor 
circumstances to be Maréchal de France, Vauban 
never ceased to urge reform of the aristocracy, a 
purge of the offices, great and small, held as profitable 
sinecures, and the improvement of the conditions of 
the agricultural and industrial population. In the 
method of warfare of the time the lives of the common 
soldiers and even of the junior officers were sacrificed 
recklessly in attacks conceived on traditional lines 
which regarded war as little more than a magnificent 
spectacle. Vauban, after he had learnt by experience 
the costliness of that method, instituted plans 
which shocked authority by devising methods of 
preserving the lives of his soldiers and by paying 
personal attention to their comfort. 

That Vauban was the greatest military engineer 
of his day is questioned by none—he fortified about 
one hundred places—but it is probable that a differ- 
ence of opinion will always exist as to whether his 
greatness was exhibited at its brightest in his design 
of fortresses or in his method of overthrowing them. 
In this fascinating biography, the only full-dress 
one in the English language, the author, a celebrated 
architect, leans, perhaps, towards Vauban’s 
marvellous sense of fitness in protective works, either 
as fortresses and fortified camps, or walled 
cities. But the reader may reach the conclusion 
that however great Vauban was as a builder, he was 
still greater as a destroyer. During his career he 
was engaged in the siege of over forty walled places ; 
all of them fell, most of them within a fortnight. 
Even the fortresses which he himself had designed 
did not escape. His principle of attack was, at the 
time, an entire departure from precedent. In the 
middle of the seventeenth century the besieging 
force advanced towards the ramparts in a succession 
of zig-zag trenches, finally building rather flimsy 
fascines from which the assault was made. Vauban 
recognised the weakness of this plan. It revealed by 
its very nature the point on which attack was to be 
delivered, and the besieger could concentrate there 
to repel it. He, on the contrary, approached his 
objectives in a series of parallel trenches extending 
over so much of the perimeter of the town or fortress 
that the defenders were compelled to divide their 
forces, and the final assault was made from well- 
built and substantial fascines. 

Furthermore, to precede attack, he developed a 
system of gun-fire which proved to be extraordinarily 
destructive. Observing that many shot fell uselessly 
short of the target or far over it, he made use, on 
the one hand, of the ricochet, and on the other, of 
high angle fire. The effect inside a closed structure 
was demoralising. The garrison, decimated by shot 
which comparatively rarely failed to find a mark, 
and uncertain of the point at which an assault would 
be made, were brought to surrender at the end of 
sieges which lasted but days instead of weeks, or 
weeks in lieu of months. 

It will, we trust, be gathered from what we have 
said that Sir Reginald gives us a biography of Vauban 
as that great man is seen from every aspect, as an 
architect, as a military engineer, and as a human- 
itarian. We might add that our author is enthusiastic 
about his hero as a writer, and he gives us many 
examples of his style, and of the strange, but 

_expressive, words which he invented. And here we 
may say appropriately that no one who is not familiar 
with French can hope fully to appreciate this charm- 
ing work. Sir Reginald must have found himself 
faced with a difficult choice. If he decided to 





as 





ature. 


retain the original French of the books and letters 
from which he quotes with great freedom, he risked 
the loss of a good many English readers ; if, on the 
other hand, he elected to translate all the passages 
he must have unavoidably sacrificed much or all 
the charm of the original. For ourselves, we are 
delighted that he followed the first course, but we 
venture to suggest that, for the benefit of the general 
reader, who, by the way, could no more fail to enjoy 
the work than the engineer, translations should be 
given in an appendix when the next edition appears. 

For those who are especially interested in the art 
of fortification, we must add that Sir Reginald 
gives not only endless plans of fortresses, but a few 
instructive chapters on the art of fortress design 
in the seventeenth century. Fortunately, a good 
many remains of Vauban’s works still exist. Many 
of them have been examined by the author himself 
and one of the attractions of the book are his delicate 
pencil sketches of them. 

To say more we should have to follow Vauban’s 
career from his boyhood to his death as an old man 
and a field-marshal, the honoured friend of ministers 
and a king for many years, but in the end fallen into 
disgrace through the liberty of his thoughts and his 
pen. His death passed almost unnoticed, and not 
for a hundred years, till Napoleon removed his heart 
from its resting place in Bazoches to the Invalides 
at Paris, was tribute paid to one who, as an engineer 
and as a farseeing humanitarian, was amongst the 
greatest men of his own century. We have not 
the space for that task, pleasant as it would be, 
and must content ourselves by advising all who 
enjoy a biography written with love and simplicity 
to read this volume. 


John Smeaton’s Diary of His Journey to the Low 
Countries, 1755. Extra Publication of the New- 
comen Society. 1938. 

It had been known that Smeaton had visited the 

Low Countries to inspect works, but no record of his 

labours had been found. Two years or so ago Mr. 

Arthur Titley and Mr. H. W. Dickinson, both inde- 

fatigable antiquarians in the realm of technology, 

discovered in the Library of Trinity House, a manu- 
script Diary of this visit. The Elder Brethren agreed 
to its publication, and here it is, as edited by Mr. 

Titley. 

Smeaton himself admitted that writing was a 
burden to him—his report on the Eddystone Light- 
house, he averred, cost him more labour than the 
building of that famous tower—and it is generally 
admitted that his diction is ‘‘ homely.’ The editor 
has, however, rejected any temptation to modify 
it or the spelling, and has only added to the clarity 
by careful punctuation. But taken for all in all, 
we would just as soon have Smeaton’s own simple 
phrases as the more “elegant and classic’ style 
which the editor of his “‘ Reports’ (Society of Civil 
Engineers, 1812) thought it necessary to graft upon 
the original. 

Smeaton sailed from London on June 15th, 1755, 
and on June 17th entered ‘ Dunkerke.”’ He was 
then thirty-one years of age, and for three years had 
been devoting himself to “‘full-scale”’ engineering. 
At that period the Netherlands led the way in locks, 
harbours, and mills, as well as in coastal protection 
works, and he found plenty to interest him. He worked 
his way northward up to Amsterdam, then back 
through Utrecht to Rotterdam, and so home to Blyth, 
where he arrived on July 19th. Most of his notes are 
of a technical nature, and he seems to have paid 
particular attention to “‘sluces”’ for scouring out 
harbours, and to other devices for the removal of mud. 
At Middelburg he examined an engine for that duty, 
** this Dock having no Sluces for scring.”” He describes 
the machine thus: ‘ There is a sort of vessel of wood 
about 2 feet wide, 5 feet long and 1} feet deep. This 
is hung by the middle on gudgeons, which rest upon 
a forked pole of wood so as to be capable of turning 
quite round upon its gudgeons: this being let down 
to the bottom is shoved along by the pole till it is 
filled with mud. This is done by the purchase of a 
small Walking Wheel; then it is raised by a rope, 
upon the Axel of a larger Walking Wheel, and when 
raised high enough, is overset into a Barge. 
N.B. These wooden vessels are made oval and there 
is one on Each Side the Barge whereon the machine 
is fixed, which go up and down alternately.” It 
must be admitted that this description leaves a 
good deal to the imagination, but there is an indica- 
tion that the machine was an early form of excavator. 
But whilst Smeaton was mainly interested in 
hydraulic work, he took the opportunity to examine 
mills of one kind and another, and describes them in 
his diary, and he was not blind to other matters which 
an observant traveller would notice. Thus we find 
a page given to the fortifications at Bergen op Zoom, 
a shorter note about the famous organ at “‘ Harlem,” 
an account of a silk mill at Utrecht, and entries here 
and there about other objects and events which caught 


Altogether this is a very entertaining work, and 
the Newcomen Society is to be thanked for putting 
it into a convenient form. We should add that Mr. 
Titley provides a short biography of Smeaton, and a 
glossary, which will be found indispensable. 


BOOKS RECEIVED. 


Knight’s Annotated Model By-laws. Ninth edition. 
Edited and revised by G. Roland Woods, M.B.E. London : 
Chas. Knight and Co., Ltd., Suffolk Lane, Cannon Street, 
E.C.4. Price 35s. net. 

The Grading of Aggregates and Workability of Concrete 
By W. H. Glanville, D.Sc., A. R. Collins, B.Se., and D. D. 


Matthews, M.A. London: His Majesty’s Stationery 
Office, Adastral House, Kingsway, W.C.2. Price 1s. 3d. 
net. 








Obituary. 


SIR JOHN PRINGLE. 

WE regret to record the death of Colonel Sir 
John W. Pringle, C.B., which took place suddenly 
at Cuckfield, on Saturday, July 16th. He held the 
position of Chief Inspecting Officer of the Railway 
Department, first, of the Board of Trade, and, later, 
of the Ministry of Transport. Sir John received his 
Commission as Lieutenant in the Royal Engineers in 
February, 1883, and two years later was engaged in 
the Burmese War. In 1890 he was on the Zhob 
Valley Railway survey, and went thence (1891-93) 
as second in command, and later in charge of, the 
Uganda Railway survey. From 1896 to 1898 he was 
superintending engineer on the survey and construc- 
tion of the Hyderabad—Godavery Valley Railway, 
after which he went to the War Office. In June, 1900, 
Major Pringle, as he then was, went to the Board 
of Trade as an inspecting officer of railways, and on 
‘August Ist, 1916, he was made Chief Inspecting Officer. 
In 1903 he inspected the Uganda Railway on its 
completion. In August, 1914, he was mobilised as 
Deputy Director of Railway Transport, Home 
Defence, with the temporary rank of Colonel, and 
served there until he returned to the Board of Trade 
to succeed Colonel Von Donop as Chief Inspecting 
Officer. He was knighted at the beginning of 1925. 


Ss. T. GRESHAM. 


WE have to announce with regret the death, at the 
age of seventy-two years, of Mr. Samuel Thomas 
Gresham, which took place quite suddenly on Friday 
last, July 15th, at Bramhall. Mr. Gresham, who was 
chairman and managing director of Heatly and 
Gresham, Ltd., of London and India, was born in 
Manchester, in 1866. He was educated at Bedford 
School and served his apprenticeship at the works 
of Gresham and Craven, Ltd., of Manchester, the firm 
established by his father, Mr. James Gresham. 

In 1888, as a young man, he went to India to repre- 
sent the Vacuum Brake Company in connection with 
the series of important brake trials on the Quetta 
section of the North-Western Railway of India, the 
systems tested being those of the Westinghouse and 
Vacuum companies. As a result of these trials, 
which entailed a large amount of responsibility on 
one of Mr. Gresham’s age—he was then only twenty- 
two—the automatic vacuum brake became 
standardised on the railways of India. Later, Mr. 
Gresham joined the staff of the North-Western 
Railway to supervise all matters in connection with 
the braking of locomotives and rolling stock, under 
the direct order of the agent. 

With the rapid extension of the use of the vacuum 
brake on the Indian Railways, it was essential that 
service should be available, and the firm of Heatly 
and Gresham was founded in Calcutta to give such 
service throughout India. Subsequently, under Mr. 
Gresham’s guidance, the activities of the company 
were greatly enlarged, and the representation under- 
taken of some of the best-known makers of railway 
equipment, including Saxby and Farmer (automatic 
signalling), Pintsch gas lighting, the Vulcan Foundry, 
and others. A further development was the estab- 
lishment of offices at Bombay, Madras, and Lahore. 

In later years Mr. Gresham spent most of his time 
in the London offices of Heatly and Gresham, Ltd., 
40, Wood Street, Westminster, where, in addition to 
controlling the Indian business of the company, he 
was able to devote time to his numerous other 
interests. He was managing director of Gresham and 
Craven, Ltd., chairman and managing director of 
Heatly and Gresham, Ltd., and vice-chairman of 
Gresham, Craven, and Heatly (Holdings), Ltd., 
Gresham and Craven (India), Ltd., and Heatly- 
Gresham Engineering Company, Ltd. j 

He had a very wide circle of railway friends, most 
of whom made it a regular practice to call upon him 
when on leave. Mr. Gresham was active up to the 
last, and appeared to be in normal health until just 
prior to his death. 








L.M.S. Express AccrpENtT.—On Friday last, July 15th, 
a Belfast—Portrush express train crashed into level cross- 
ing gates just after passing Coleraine Station. One 





his attention. 





passenger was slightly cut by broken glass. 
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Royal Agricultural Show at Cardiff. 


No. 


LIT, 


(Continued from page 74, July 15th.) 


W* continue below the description of the imple- 

ments and other machinery which were shown 
at the recent Cardiff Show of the Royal Agricultural 
Society of England. 


W. N. NIcHOLSON AND Sons, Lrp. 


The implements exhibited on the stand of W. N. 
Nicholson and Sons, Ltd., of Newark-on-Trent, were 


the front flyers, and the castor wheel, and grease 
lubrication is provided. In Figs, 22 and 23 we show 
the working and the travelling positions. 

The machine can be used for collecting two swaths 
into one windrow, which is sufficient when they are 
cut with a 6ft. bar for any hay sweep or loader to 
handle them comfortably. It can therefore be used 
as a combined machine, both for turning the swaths 





several important improvements for setting the 
implement to work and for working it when set. The 
frame is entirely of welded construction. The tine 
bars, on which the ridging bodies are mounted, are of 
stout square section, with a planished surface 
graduated so that the machine can be set to work 
on any size of drill within its capacity, without the 
use of a rule. The graduations serve, we noted, both 
for the spacing of the wheels and the ridging bodies. 
The method of attaching the bodies is such that both 
the sliding and the fixed axles are clamped into solid 
contact. The steering handle can be swung over to 
the correct position for guiding the machine either 
from the near or off side. By means of spring- 
balanced levers the depth of the work can be easily 
adjusted. The crank arms are long enough to lift 





the points well clear of the ground and the balance 
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FiGS. 22 AND 23—SWATH 


of particular interest, as they embodied welded frame 
construction throughout. In Fig. 22 we illustrate 
a new design of swath turner which provides, it is 
claimed, a practical solution of the difficulties that 
are met with in turning swaths that have been mown 
with a 6ft. cutter bar. During the last two years this 














FiG. 24—RIDGER—NICHOLSON 


implement has been under field test, and the heavy 
crops of 1937, both seeds and hay, were handled by it 
most successfully. It is short and rigid in its design, 
and can be easily operated on most ground that can 
be mown with a 6ft. bar. It has been arranged to 
take the full width of two 6ft. swaths, with an overall 

















FIG. 25—WEIGHING AND RATIONING MACHINE 
—HERBERT 


working width of 10ft. 10in., but for travelling through 
a 9ft. gate, one flyer head can be swung out of the 
way, reducing the width of the machine to 8ft. 10in. 
The method of altering the width is simple, and there 
are no loose parts. The offside head is independently 
adjustable, and the tines fitted are of the four coil 
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and. afterwards collecting them into rows of two.|springs make the 
Another implement of technical interest is the | exceptionally light. 


TURNER IN WORKING AND TRAVELLING POSITIONS—NICHOLSON 


change-over at the headlands 
The ridging bodies have adjust 

















Fic. 26—Oil ENGINE- DRIVEN ROLLER—WALLIS 


spring balanced two or three-row ridger, which we | able steel breasts, with renewable chilled cast 
illustrate in Fig. 24, which in its new form embodies | points. 


iron 


They are mounted on strong stems. The 




















pattern. Koller bearings are used in the gear-boxes, 


FIG. 27—TRACTOR EXPANDING RAKE—HARRISON, 


MCGREGOR 
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stem clips are of mild steel, and are so constructed | extending over It 
as to keep the centre line of the ridger points abso- 
lutely square with the bars to which they are clamped. 
The pitch of the bodies can be altered either by raising 
or lowering the head of the machine on the castor 


many years. 





MCGREGOR 


FiG. 28—BRACKEN BREAKER—HARRISON, 


compartment is the machine with 


weigh-box below it. 
on Dunlop-tyred rubber wheels. 


wheel stem, or by tilting it,in the clamp which weighing 
attaches it to the tine bar by means of a special set 
screw provided for the purpose. The machine 
supplied in three sizes—to work 24in. to 30in. rows, 


is 











FiG. 29—SWATH TURNER—HARRISON, MCGREGOR 


or 18in. to 22in. rows with three ridging bodies, or 
to work 24in. to 30in. rows with two ridging bodies. rations. The card is covered by a sliding celluloid 
protector. The weigh-box is filled through the 


ALFRED HERBERT, LTD. 
scale of the spring balance. 


From the many items shown on the stand of Alfred 
food to within 4 oz. can be fed by this machine. 


I Ltd., of Coventry, which included agri- 


erbert, 

















FiG. 30—TRACTOR AND CULTIVATOR—FERGUSON - BROWN 


draught of the machine on its 12in. rubber tyres is 
small, and the handle is in a lower position than that 
of the earlier models, while a metal stay at the front 
replaces the castor wheel which was formerly used. 


cultural supplies of all kinds, we have chosen for illus- 
tration in Fig. 25 the Taylor “‘Feedright”’ weighing and 
rationing machine, which in an improved form has 
heen recently placed on_the market after careful tests 





the 
The whole machine is mounted 
Beneath the weight 
dial there is a frame fixed for the ration card, which 


gives the names of the various animals and their 


hopper, and the weight is instantly registered on the 
Exact amounts of dry 


The 


enables feeding 
systems to be based on weight instead of measure, 
and, as our engraving shows, consists of a food com- 
partment with a capacity of 4 ewt. of average com- 
pound cake, while on the left-hand side of the food 









The firm also showed examples of the single and 
double ‘‘ Drinkrite ”’ automatic water bowls, embody - 
ing a horizontal valve and vertical lever, with a 
screwed connection for fin. piping. 








WALLIS AND STEEVENS, Lrp. 








A new design of road roller of the ‘“ H” pattern, 
somewhat smaller than the “C” type rollers made 
by the firm, was shown by Wallis and Steevens, Ltd., 
of Basingstoke, and is illustrated in Fig. 26 herewith. 
It is powered with a twin-cylinder cold-starting oil 
engine, having a cylinder capacity of 2628 ce. and 
a designed output of 18? B.H.P. It is made in either 
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Fic. 31—-LINE OF DRAUGHT OF CULTIVATOR 
—FERGUSON - BROWN 











a 6 or 8-ton size, and has a rolling width of 6ft., 
with rear rolls 4ft. diameter, with a width of Ift. 11 fin. 
The front rolls are 3ft. 6in. in diameter with a width of 
2ft. 9in., and an overlap of 4in. There are four speeds, 
with reverse on each, giving road speeds of {, 14, 2}. 
and 4 m.p.h. The reduction gear is of the spur and 
bevel type, with a four-pinion differential, with «a 
locking device, all of which is enclosed. The rea: 
axle is of the fully cambering pattern embodying the 
‘** Advance ’’ patents, and permits the rear rolls to 
adjust themselves to the contour of the road. The 
device can be locked in any position. The roller is 
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FIG. 32—SPIRAL STRAKE—KENNEDY 


equipped with equalised weight distribution, and the 
rear rolls are wide, which is important for finishing 
work. The forecarriage is of the under-slung design. 
Other dimensions of this new model are length of 
wheel base 8ft. 10in., and turning circle (outside 
radius), 13ft. 6in. The overall length is 14ft. 7in., or 
with scarifier 15ft. 3in., with a width of 6ft. 2in., and 
a height of 6ft. 3in. or 8ft. 24in. with an awning. 


HARRISON, MCGREGOR AND Co., Lp. 


Several new and improved implements were to be 
seem on the stand of Harrison and McGregor, Ltd., 








| 


Ccenemeatenneens: A 





FiG. 33—EARTH ANCHOR—KENNEDY 





of Leigh, Lancashire. A new implement was the 
tractor expanding rake of the self-acting type, a view 
of which we reproduce in Fig. 27. The mechanism 
for lifting the tines is controlled from the driver’s 
seat by a cord. The bearings are of the roller pattern, 
and other features include a built-in lifting jack and 
taper tines, which are adjustable, both for depth and 
for pitch. The expanding ends are hinged to the main 
frame of the rake, and are designed to fold up vertically 
when it is desired to travel along roads or through 
narrow gateways. 





The Holt bracken breaker shown in Fig. 28 is of 
an improved design, shown for the first time this 
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year. Instead of the square section steel bars, with 
rounded bearings to take the draught shackles, a new 
type of cast iron bar with concave faces and a new 
hitching system and rear drags is now employed. 
The new pattern of crusher has been found to give a 
greater crushing effect than the earlier design, and 
the new method of hitching enables the horse to 
travel on the treated growth just outside the growing 
bracken. The bracken may be treated at the best 


stage of its growth, when the fronds are just reaching 

their maximum growth and have drained the rhizome 
that is, before they have begun to store up food 

for the root system. 
Engraving, Fig. 


29, illustrates the firm’s latest 








FIG 34—DRIVING EARTH ANCHOR—KENNEDY 


pattern of swath turner and collector, which is of the 
reversible type, and can be supplied to follow either 
right or left-handed mowing machines. Features of 
the design are the wide sweeping adjustable heads, 
which can be set independently to suit the width of 
swath, the working depth, and the direction of rota- 
tion. The heads are carried on the main axle of the 
machine, and although they are free to rise and fall 
on uneven ground they are rigidly held against any 
side creep. The seat is so placed that the driver can 
see the operation of the machine, while the hand and 
foot controls enable him to raise and lower the forks 
or to reverse the direction of motion. The clearance 

















FiG. 35—POSITION OF SPIKES OF EARTH ANCHOR 
—KENNEDY 


space below the heads enables the machine to turn 
the heaviest crops without fear of choking or damage. 


FrerGuson-Brown, Lp. 


The Ferguson farm machinery shown on the stand 
of Ferguson-Brown, Ltd., of Huddersfield, was illus- 
trative of the progress made with the design of the 
Ferguson tractor and its auxiliary implements, refer- 
ence to which has already been made in THE ENGI- 
NEER of August 28th, 1936. In Fig. 30 we show 
the latest form of tractor, which has been modified in 
design, and includes several new features, one of which 
is a compact unit component which provides, by the 
movement of a single lever, a pulley drive or alter- 
natively positive drive to a power take-off spindle 
which projects at a convenient point at the rear end 
of the tractor. 

The engine is a four-cylinder unit, with a designed 
output of 20 B.H.P. at 1400 r.p.m. The cylinders 
have a bore of 3}in. with a stroke of 4in., and a 
cylinder capacity of 2010 cc. The fuel supply is 





carried in a 9-gallon tank with a 2-gallon reserve 
tank. The oil sump has been enlarged, and has now 
a capacity of 9 pints. The lubrication system 
operates on the forced feed principle. An air cleaner 
of the oil bath pattern is fitted, and is mounted in a 
position which is convenient for examination and for 
cleaning. The gears are of the three-speed type, 
designed to give speeds of 1-63 m.p.h. in low gear, 
2-59 in intermediate gear, and 4-9 in high gear, 
with a reverse speed of 2-1 m.p.h. Our illustration 
shows the tractor mounted on pneumatic tyres, the 
front wheels carrying 4-5in. by 19in. tyres and the 
rear wheels 9in. by 22in. tyres. When agricultural 
pattern tyres are fitted a pressure of 20 lb. for the 
front and 7 lb. for the rear tyres is used, while for 
industrial type tyres a uniform pressure of 20 Ib. is 
recommended. The tractor has a wheel base of 
5ft. 9in., with an overall length of 9ft. 5in., and a 
width of 4ft. 10in., with an overall height of 3ft. 1 lin. 
The draw bar height is 15in. with a ground clearance 
of 103in., and the turning circle is only 21ft. The 
diagram we reproduce in Fig. 31 clearly illustrates 
the good line of draught of the implement, which is 
raised and lowered into working position by hydraulic 
means. The line of draught is such that a rearward 
pull on the implement tends to pull the share into the 
ground, thereby eliminating the necessity for a long 
and heavy implement. The Ferguson patented 
linkage is so designed that the implement is not rigid 
with the tractor, the link connections allowing free 
movement, while the line of draught tends to 
keep the implement in the hardest ground. 


KENNEDY AND Kemper, LTD. 
This year there were several indications of thought 
being expended on the design of tyres and strakes 
to improve the grip of tractors when operating on 





difficult ground or under unfavourable conditions of 
weather. We show in Fig. 32 the new spiral 
strake manufactured by Kennedy and Kempe, Ltd., 
of Harewood Forest Works, Longparish, Handover. 
It is a simple girdle arrangement, which is fitted by 
laying the strake on the ground and running the tractor 
over it. The ends of the girdle are then lifted over 
the tyre and are coupled together by the special 
couplings which are provided. Adjustment is given 
by excentric washers which are fitted on the end links 
through which the anchorage bolts pass. Self-locking 
nuts requiring no split pins or washers are provided. 

Another item of interest shown by this firm was 
the ‘‘K & K”’ earth anchor, which, we understand, 
is finding wide use for Government purposes and for 
agricultural, forestry and industrial services. It 
provides a quick means of obtaining a ground hold 
where no other facilities, such as trees, &c., exist. 
The anchor, as shown in Fig. 33, consists of two shell- 
formed members with a number of steel spikes, which 
are driven crosswise into the earth. The anchorage it 
provides can be utilised, either as a dead hold of an 
anchor, or for snatch blocks or guide lines. Engraving 
Fig. 34 shows two such anchors in line, one already 
driven and the spikes being driven into the other. 
The angle at which the spikes are driven is of great 
importance, and is determined by the way in which 
the holes in the shell member are directed. Fig. 35 
clearly illustrates the manner in which the spikes 
take up their position when they are driven into the 
ground. A simple form of extractor tool serves to 
withdraw the spikes. Dynamometer tests have 
shown that the holding capacity of these anchors may 
be over 100 times their own weight, the capacity 
varying, of course, with the nature of the soil in which 
they are used. 

(To be eontinued.) 








Centralised Automatic Control of 
Street Lighting. 


of electric 
cables or 
point of view of 

has led engineers to examine the possi- 
of using existing distribution networks to 
convey some distinctive signal to relays in the lamp 
columns to switch the lamps in and out of circuit. Several 
schemes iutroduced for this purpose were described 
by Messrs. E. E. Hoadley and H. Purslove Barker in a 
paper on ** Automatic Central Control with Special Refer- 
ence to Street Lighting,” read at the last I.M.E.A. con- 
vention, and one of them, known the earth return 
method, is shown in Fig. 1. The superimposed signal 
takes the form of a high-frequency current transmitted 
from a sub-station, and utilises the network as one con- 
ductor and the earth as the return, the receiving relays 
being connected between the neutral and earth or phase 
and earth. 


control 
separate 


MYHE disadvantages of centralised 
lighting by means of 


notably from the 


street 
pilot wires, 
expense, 
bility 


as 




















The transmitter consists of an oscillator or a small 
alternator, which delivers a momentary signal at low 
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Fic. 1-EARTH RETURN SYSTEM 


voltage between the network and earth. To prevent the 
signal being short circuited by the neutral earth connec- 
tion in the sub-station, a choke of low resistance is con- 
nected in circuit with the earth connection, as shown. 
The transmitter can be put into operation by hand,. by 
a time switch, or by pilot wires. Since an identical signal 
is used for the “‘ On ” and “‘ Off ” operations, instantaneous 
relays are generally used. While the system has the merit 
of low cost, it is not a true centralised system, and is used 
mainly where the number of sub-stations is small. 

One of the principal disadvantages of the system is 
that as each relay necessarily relies for its operation 
on the reasonable maintenance of the neutral insulation 
in the vicinity, as the age of the system increases and the 
number of neutral faults tends to increase, a progressive 
deterioration of performance may result. Since the relays 
require a good earth connection it is necessary to find 
such a connection at each lamp post, which is not always 
easy. Owing, moreover, to the large capacity of the 
system to earth, the voltage drop which the signal suffers 
as it gets further from the transmitter, limits the range 
of the equipment. Another disadvantage is that the use 
of an identical signal for switching on and off sometimes 





leads to the relays getting out of step, and this necessitates 
manual resetting. The system can, however, be applied 
to D.C. systems with complete success, but considerable 
power and fairly low-frequency signals must be employed. 

The D.C. bias system of localised control (Fig. 2) is 
analogous to the earth return system in that one trans- 
mitter is required in each sub-station, and to effect a 
true centralisation of control it is necessary that the sub- 
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Fic. 2—D.C. BIAS SYSTEM 


stations should be linked by pilot wires, or the sub-stations 
should be so few in number that the resulting degree of 
decentralisation is permissible. Although the system is 
technically superior to the earth return system just 
described, it cannot be applied to D.C. networks. The 
superimposed signal takes the form of a direct-current 
bias, applied between phase and neutral at each sub- 
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Fic. 3—EFFECT OF RIPPLE SIGNAL 


station, and this bias, which is applied for a few seconds, 
displaces the phase to neutral voltage towards the positive 
or negative, thereby providing two types of signal, one 
for ‘‘ On” and the other for ‘* Off.” 

As shown in Fig. 2, the transmitter consists of an accu- 
mulator, which by means of a change-over switch can be 
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connected in series with the neutral across a resistance 
of about 0-1 ohm, the bias circuit being through the 
star point of the low-tension transformer winding, along 
the phases, through the load, and back along the neutral. 
The polarised reception relays are in the lamp columns, 
and the bias is filtered from the A.C. voltage by transformers 
with windings in opposition. These transformers suppress 
the A.C. voltage and pass the bias to the relay coils, which 
close or open the lamp circuit according to whether 
the bias is positive or negative. By impulsing the bias 
signals, it is possible to control other devices besides 
street lighting lamps by employing somewhat compli- 
cated relays which “ count” the number of impulses and 
operate accordingly. The necessity for a transmitter at 
each sub-station places the method at a disadvantage 
in the case of large systems, although for localised street 
lighting control it has a considerable field of application, 
particularly on smaller undertakings. 

Centralised control (Fig. 4), as discussed in the paper, 
implies that, without the aid of pilot wires, a single trans- 
mitter operated by a single push button can transmit 
signals to cover a large network from the generating 
station. Discriminating signals should be provided to cover 
other services, and the relays should be robust and reason- 
ably inexpensive. The possibility of controlling street 
lighting and other loads by a push button from the 
generating station without the aid of pilot wires led engi- 
neers to consider whether it would be practicable to inject 
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FIG. 4—RIPPLE CONTROL SYSTEM 


the superimposed signal into the distribution system from 
a transmitter in the central generating or bulk supply 
station, thereby avoiding all control apparatus of the 
kind described in sub-stations. 

Since a signal transmitted from the central station must 
be suitable for passing through sub-station transformers, 
without hindrance before reaching relays on the low-tension 
side, it is clear that the two local methods shown in Figs. 1 
and 2, cannot be employed. The only form of signal which 
when injected into a high-tension system can traverse 
the feeders and sub-stations and be received on the low- 
tension networks is an alternating current signal having 
the same number of phases as the load. As such an alter- 
nating-current signal employs for its distribution identically 
the same circuit as the load, it can be received by suitable 
relays connected either between phases or phase and 
neutral on the low-tension networks. It is evident that 
at the moment of transmission every item of connected 
load will absorb its own small quota of the signal and the 
signal power required not only depends upon the number 
of relays, but on the technical characteristics and maxi- 
mum demand of the network in question. 

In selecting the band of frequencies which it is prac- 
ticable to use for ripple signals, a number of opposing 
factors are involved. The frequencies actually chosen 
vary from 300 to about 800 cycles, and within this range 
it is possible to provide six to twelve different signal 
frequencies for each operation required, such as for switch- 
ing street lighting on, midnight lamps off, all night lamps 
off, air raid precaution alarms, and off peak load control 
and other services. As the frequency of the signal is much 
higher than that of the load, it can be impressed on the 
high-tension system at a voltage as great as 10 per cent. 
of the 50-cycle voltage, although 6 to 8 per cent. will 
suffice. At this voltage the effect of the signal is to 
‘ripple’ the system wave form to about the extent 
shown in Fig. 3, where it will be perceived that the effect 
on the consumer’s voltage is inappreciable, as the ripple 
cancels itself out many times in the course of a load cycle. 
The ripple only affects the apparatus designed to receive 
it—the receiving relays. The only features of the ripple 
which enables the receiving relay to distinguish it from 
transient disturbances and system harmonics are that the 
frequency is exact and is sustained for a period of 
seconds. 

Although the transmitter’s duty is simple, the problem 
of designing suitable apparatus presented formidable 
difficulties. The principal problems that had to be solved 
were (1) to limit the power required of the generator, 
(2) to devise a method of injecting the ripple without 
making it possible for any ripple transmitted in one 
undertaking’s network to find its way back through a 
bulk supply system and appear on another undertaking, 
and (3) to devise a method of injecting the ripple into the 
high-tension system without detriment to the safety of 
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the station. All these problems are interrelated, especially 
the first two, the solution of the second problem solving 
the first. 

The method employed in nearly all centralised ripple 
transmitters is what is known as the series emission method 
in which the ripple is injected into the system in series 
with the load by means of three-phase current trans- 
formers with their high-tension windings in series with the 
feeders. By this method the ripple generator output can 
be fed into the emission transformers in sequence, so that 
the feeders are not all rippled simultaneously, but one after 
the other, thereby greatly reducing the power of the 
generator. 

In practice, the feeders are rippled three, four, or five 
at a time, depending upon system interconnection. As 
the ripple is transmitted in series with the feeders the series 
voltage injected divides into two components, one at the 
consuming end of the network and the other across the 
bus-bars, and since the impedance across the latter is 
always much lower than that at the consuming end of 
a feeder or group of feeders, nearly the whole of the voltage 
appears at the consuming end, where it is needed, and only 
a negligible proportion across the bus-bars, where it 
becomes engulfed in the grid system, which on account 
of its size constitutes an effective short circuit to the 
signal and prevents it flowing backwards to another 
undertaking. 

The ripple signal is generated in a three-phase alter- 
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nator with a capacity varying from 30 to 150 kVA, depend- 
ing on the size of the network. Various frequencies are 
obtained by varying the speed of the D.C. motor, or if a 
synchronous motor is employed by means of a mecha- 
nical change.speed gear-box. The emission transformers 
connected in circuit with each feeder or sometimes in 
each bus-bar, in the case of small undertakings, are a cross 
between current and power transformers. Generally, 
they are oil-immersed units, designed for connection 
into feeders working at all standard voltages up to 
33 kV and currents up to 1000 amperes. As they must 
stand the maximum short-circuit current, they are very 
robustly constructed. Although they are permanently in 
series with the feeders, their standing losses are negligible, 
since each transformer is separately short circuited on the 
primary side by a contactor, which also serves to connect 
the primary to the ripple generator at the moment of 
operation. 

The ripple transmitted is associated with a number of 
condensers, some of which are used for the correction of 
the ripple power factor by compensating the large magnetis- 
ing current of the transformers. Others are used to isolate 
the ripple generator from the 50-cycle voltage, which is 
transformed backwards through the feeder emission trans- 
formers at the moment of signalling. 

Since the performance of the equipment necessitates a 
large number of electrical operations which are too involved 
to be carried out manually, it is necessary to provide 
a panel carrying contacting gear, which, in addition 
to starting the motor generator set, automatically con- 
trols the generator voltage, the capacities of the various 
condensers, and the whole sequence of operations. By 
means of a control panel in the station control room, the 
complete transmitter is operated, and, in addition to 
accommodating all the push buttons, pilot lights, &c., 
the panel also carries sundry protective gear and other 
equipment. To transmit the signal the operator has in 
most cases only to turn a key into a position correspond- 
ing to the frequency he wishes to transmit, and then to 
press a button. The generator then starts and produces 
the correct frequency, the voltage is regulated, and the 
output automatically transferred to the feeders in a pre- 
arranged sequence. 

At Maidstone where the system has given complete 
satisfaction, the control panel has a complete set of 
indicator lights, which shows whether the relays on the 
network are on or off. These tell-tales are operated 
by the relays and the control room attendant has absolute 
assurance that the plant has operated. Incidentally, 
the centralised street lighting control installation at 
Maidstone is unique in that it is the only one in the 
world employing a ripple transmitter designed to trans- 
mit on an A.C. and on a D.C. network. Although there 
are really two transmitters in one, the A.C. and D.C. 











to make the installation considerably more complicated 
than most others. 

The reception relays normally used in conjunction with 
centralised ripple control systems are simple in principle 
and have proved to be thoroughly reliable. Unlike a 
telephone relay or contactor, they do not operate instan- 
taneously. In effect they are high-frequency motors, which 
require the actuating ripple to be sustained for some 
seconds before they respond, with the result that they are 
insensitive to transient disturbances caused by network 
faults. 

It is obviously necessary that if a large number of 
ripple frequencies are to be comprised in the small span 
of 500 cycles, the individual relays must be very selective, 
and on no account must they be accidentally operated 
by permanent system harmonics at odd multiples of 
50 cycles. A tuned circuit consisting of a condenser, 
with or without a choke, admits the ripple frequency to 
the relay mechanism, but not the 50-cycie voltage, the relay 
mechanism consisting of a vibrating reed motor, analogous 
in gee to the familiar vibrating reed frequency 
meter. he ripple signal energises an electromagnet 
having two armatures which take the form of flat strips or 
reeds, tuned mechanically to vibrate like tuning forks at 
the particular ripple frequency the relay is designed to 
receive, one reed responding to the “ on” frequency and 
the other to the “ off” frequency. At their extremities, 
the reeds carry pawls that rest on miniature toothed 
ratchet wheels, so that when one reed is set in vibration 
by an incoming signal, its corresponding ratchet wheel is 
rotated and in so doing turns a mercury contact switch 
through reduction gearing. When the opposite signal at 
a different frequency is received, the other reed begins 
to vibrate, and swings the contact in the opposite direc- 
tion. Ordinary mercury in glass contact switches, rated 
at 10 or 20 amperes breaking capacity, are used. Generally 
the relays are enclosed in hermetically sealed cast iron cases, 
with the terminals mounted on an external composite block, 
which also carries the fuses. To prevent moisture which 
may seep through the gaskets deteriorating the relay 
mechanism, a small container of silica gel is incorporated 
in each relay. 

With relays such as those described employing two 
separate ripple frequencies, it is obviously possible by using 
some relays tuned to different frequencies with respect 
to the remainder to control from the central transmitter 
street lighting systems comprising lamps having different 
switching times. It is common, for example, for side 
street lamps to be switched out at midnight, leaving the 
remainder on all night. It is equally common to find 
different switching times in urban and rural districts of the 
same authority. If all the lamps switch on at the same 
hour, as is normally the case, one ‘‘ on ” frequency can be 
used in combination with any number of “ off” fre 
quencies, as, for example, frequency No. 1, all street 
lights on; frequency No. 2, rural lighting off; frequency 
No. 3, side street lamps off; and frequency No. 4, main 
street lamps off ; with relays tuned for frequencies | and 2 
1 and 3, and | and 4. 








Pole-Setting Equipment. 


WirH the object of reducing the cost entailed by the 
heavy manual work of digging holes and sinking poles for 
telephone, telegraph, or overhead transmission work 
generally, a type of mechanical earth borer has been 
developed in America, which has a number of points of 
interest for contractors and public utility undertakings. 














BORER HEAD AND AUGER 


in essentials a complete earth-boring and pole-sinking 
plant consists of a borer for digging the hole and winch 
and derrick for setting the pole. This equipment can be 
either mounted on a motor lorry for work under normal 
conditions, such as would obtain in Great Britain, or upon 
a suitable form of caterpillar tractor for work upon more 
difficult terrain, such as would be encountered in many 
overseas territories. Introduced originally in a somewhat 
crude form some nine years ago, such equipment has been 
progressively improved, and a complete outfit is now suffi- 
ciently light in weight and compact in construction to 
be carried on a standard 24-ton or 3-ton lorry. Both 
borer and derrick are arranged to be operated from the 
engine of the lorry, and the space occupied on the body of 
the vehicle is not too great to prevent its use for other 





sections use some common apparatus, and this has tended 
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purposes of transport connected with the work in hand. 
The extent to which such equipment can speed up the 
work of construction or maintenance on overhead work 
can be gauged from the fact that a complete outfit operated 
by two men is capable of digging 75 to 100 holes, varying 
from 7ft. to LOft. in depth, and setting the same number 
of poles in an eight-hour day. 

In the case of the machine made by the Highway ‘Trailer 
Company of Edgerton, it will be seen from the photo- 
graphs reproduced in accompanying engravings, that the 
boring unit is mounted at the rear of the lorry, and 
consists of a double train of gears controlled by two multiple 





the transmission allow for the pole or other load to be 
lowered either rapidly or slowly. 
The borer can be provided with any size of auger from 


9in. to 24in., and when fitted with the standard length of 


auger rack bar holes of 24in. diameter up to 7ft. deep can 
be bored in less than two minutes. If deeper holes up 
to 10ft. are required, they can be obtained if the machine 
is equipped with a longer rack bar. The derrick will handle 
poles from 45ft, to 60ft. in height, weighing from 18 cwt. 
to 22 cwt. It can also be used for dragging polee or other 
heavy objects into position, in which case the line is 
passed through the quick-action sheave situated on the 




















COMPLETE EQUIPMENT MOUNTED ON 


dise clutches. ‘Uhe gears are fully enclosed and operate in 
an oil bath, the clutches being composed of alternate 
bronze and steel plates arranged for quick and easy adjust- 
ment, The boring head and intermediate case are equipped 
with worm segments and worms that permit of quick 
adjustment for digging vertical holes, irrespective of the 
position or angle of the lorry, or, on the other hand, anchor 
holes may be dug at any angle up to 45 deg. in any diree- 
tion. Two levers control the boring operation and pro- 
vide for the rapid lowering or raising of the auger and 
for forced feed for digging. The position of these levers 
is such that the operator may stand on either side of the 
boring head while digging the hole. 

\ seamless steel tube is mounted on the boring head, 














BORING ANCHOR HOLE FOR GUY ROPE 


enclosing the auger rack bar, and forms the derrick, a 
sheave being swivel mounted at the top of the tube. The 
small winch has a pulling capacity of 2500 lb., and a rope 
capacity of 200ft., an automatic worm brake being pro- 
vided which will hold the load suspended, even though 
all power and connections to the winch be cut off. 
The transmission or power take-off from the engine 
has two speeds in the forward direction. Trans- 
mission and winch controls are operated by the driver, 
and the borer and winch can be driven either separately 
or both together, which latter feature permits of paying 
out the winch line and bringing up the pole to the spot 





sunk may well be reduced to about 60 per eight hour day. 


24%2-TON LORRY 


boring head instead of passing through the block at the 
top of the derrick. 

As would be expected, the rate of operation of such a 
machine varies considerably with the conditions under 
which it has to work. On new line construction work, 
either along a highway or for normal cross-country con- 
ditions, where 20in. to 24in. diameter holes, 7ft. deep, 
are the average requirements, a machine of this type is 
capable of sinking and setting over 100 poles in eight hours 
when worked by two men. On maintenance work, on the 
other hand, where the distances between holes are long 
and irregular, the average number of holes dug and poles 
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SETTING THE POLE 


On the basis of this smaller output of 60 holes per day, 
about 12 gallons of petrol and a quart of oil would be 
used and two men would be required ; taking into 
account depreciation, storage, maintenance, &c., it is 
estimated the cost per hole bored and pole set would 
work out at less than Is. 5d. 











Air LINERS FOR MANcHURIA.—Two Heinkel “ He.116” 
small four-engined air liners which the Manchuria Aviation 
Company has purchased from Germany arrived in Tokio 
recently after having covered the 9300 miles in 54h. 17 min. 





while the hole is being bored. The two reverse speeds in 








flying time. 


Fabricated Gear Units. 


THE accompanying illustrations show examples of 
fabrication applied to two types of gear units which have 
recently been completed in the works of David Brown and 
Sons (Hudd.), Ltd., of Huddersfield. The unit illustrated 
in the first engraving is a large worm reducing gear for 
driving the paddle wheels on a 125ft. sternwheeler motor 
vessel operating on the Nile. The case shown in the other 
is for a massive double-reduction rolling mill drive. It 
is interesting to compare the design and construction of 
the two cases. The rolling mill drive case has been built 











REDUCTION GEAR 





WoRM 


up entirely from steel plates and rolled sections, elec- 
trically welded throughout. It has been carefully designed 
to any overhanging projections, and 
relieved and well braced to reduce resonance to a mini 
mum. The result is claimed to be a sound, robust con- 
struction which will withstand the severe shocks ‘and 
heavy loads imposed upon it in service. The case for the 
worm gear unit has also been built from steel plates, but 
the bearing housings in this unit are of cast steel, built 
in, and the stiffening ribs, provided at the points of 
maximum are made from tees. Like the other 
unit, the case is made in halves, with accurately machined 
joints, in order that the top half can be lifted clear without 
disturbing the gears and bearings. This unit also 
electrically welded throughout, and had to be made suffi 
ciently robust, we understand, to withstand shock loads 


eliminate stress 


stress, 
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DOUBLE- REDUCTION ROLLING MILL DRIVE 


resulting from the paddle wheels striking obstructions in 
the river, such as dead crocodiles, submerged logs, &c. 
This method of construction in no way supersedes that 
used in the firm’s range of standard units with cast iron 
cases, but it has a definite and important field of appli- 
cation where, as in the examples illustrated, a special 
design is necessary, and the quantity does not justify the 
cost of a new pattern. 











E.H.T. Switchgear for Durban. 


THE metal-clad 6600-volt duplicate bus-bar vertical 
draw-out oil and compound fiiled switchboard shown in 
the accompanying illustration has been built by Allen 
West and Co., Ltd., of Brighton, to the order of the 
Corporation of Durban, South Africa, and to the approval of 
Messrs. Merz and McLellan. The board consists of twelve 
600-ampere and two 1600-ampere feeder equipments, 
together with a 1600-ampere unit for front bus sectionalis- 
ing. Bus-bar selection 1s carried out on the “ off-load ”’ 
transfer breaker principle. The circuit breaker units are 
rated at 250,000 kVA, as certified by tests conducted at 
the British Short Circuit Testing Station strictly in accord- 
ance with B.S.S. 116—1937. Directional and over- 
current and translay protection is provided for the 1600- 








ampere feeder units. Four of the 600-ampere feeder units 
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are provided with Merz-Price and over-current pro- 

tection, and the remainder with overcurrent protection. 
The complete structure, including the cireuit breaker 

housing, bus-bar chambers, transformer chambers, and 


Automatic shutters over the isolator orifices prevent 
access to the live parts when the circuit breaker is in the 
isolated position. Upon lowering the breaker they close 
automatically and open when it is being raised, provision 

















6600-VOLT METAL CLAD SWITCHBOARD 


instrument panels, is composed of fabricated steel plate, 
and steel sections, the duplicate bus-bars being housed in 
separate chambers, one behind the other. Bus-bar selec- 
tion is effected by lowering the breaker from one set of 
bars, transferring it beneath the isolating contacts corre- 
sponding to the other set of bars, and then raising it to 
the plugged-in position, the complete operation being 
performed by lowering gear integral with each unit. 

The design of the circuit breakers embodies a patented 
contact system, the conventional type of wedge and 
finger contact having been abandoned in favour of spring- 
loaded pivoted fingers, with spherical contact surfaces 
bearing on flat contacts mounted on the moving bar. 
By a wiping action with strong pressure, and by the use 
of a special silver alloy, perfect contact is claimed to be 
ensured. 

The individual contact fingers, both main and arcing, 
are identical, and are arranged that the electro- 
dynamic forces attributable to the passage of current 
through the circuit breaker augment the contact pressure. 
Moreover, the contacts are designed to prevent any oil 
film remaining between them, thus reducing the contact 
resistance to a negligible value. This, the makers explain, 
ensures that the breaking action takes place on the arcing 
contacts, whilst the main contacts remain unmarked, 
even under short-circuit conditions, and this also applies 
when the circuit is made. The moving contact bars have 
a liberal margin of strength to withstand the forces set 
up under short-circuit conditions. 

Lined with insulating material, the circular circuit 
breaker tank is composed of boiler plate steel reinforced 
by a heavy steel rim at the top and having a dished bottom 
and steel phase barriers. Pebble vents release any gas 
which may accumulate above the oil. The joint between 
the tank and top plate, of heavy welded steel construc- 
tion, consists of wide machined flanges, with a thin gasket, 
the tank bolts being of high-tensile steel. For normal 
currents of 600 amperes and upwards, the steel top plate 
has non-magnetic inserts to increase the reluctance and 
to reduce the hysteresis and eddy current losses. 

The patented self-aligning isolating system consists of 
spring-loaded butt type silver alloy contacts, which 
engage with rotary motion flat silver alloy contacts on the 
stationary portion and a wiping action under a high spring 
pressure is obtained. Corona effects are counteracted by 
housing the moving contacts in a metal cylinder, in which 
all the spring-loaded components are assembled and the 
housing forms part of the withdrawable switch unit. 
Easy access for inspection or renewal of these components 
is therefore ensured. 

Each circuit breaker is assembled upon its own self- 
contained truck fitted with raising and lowering gear, 
thus enabling the breaker unit to be withdrawn from its 
housing, for the complete examination of the contacts 
and interior more conveniently and rapidly than when a 
separate truck is employed. A steel plate front adds to 
the appearance of the withdrawal switch units. 

By reason of the design of the circuit breaker contacts 
the forces set up under short-circuit conditions impose 
a compressive load on the bushings which are held in 
separate flanged holders to permit easy replacement, and 
are bolted to the underside of the top plate, so that the 
thrust set up by the forces on the breaker contacts is 
entirely taken by the top plate and not by the bushing 
fixing bolts. 

The patented operating mechanism employs an improved 
toggle system with bushed bearings and a minimum 
number of springs, permitting easy closing even against 
the maximum short-circuit forces. Breakers are made 
when specified for remote electrical operation by means of 
a D.C. solenoid energised directly or through a rectifier. 
The tripping gear consists of a light release mechanism 
sensitive in action and unaffected by vibration, the energy 
consumption taken from the current transformers to 
actuate it being 2 VA at 5 amperes. A hesitation device 
on all the manually operated circuit breakers causes the 
breaker to return freely to the open position in the event 
of the operator hesitating during the closing movement. 

A simple and mistake-proof mechanical interlocking 
ensures that a circuit breaker cannot be 
isolated while in the “On” position, cannot be 
withdrawn from its housing until it has been isolated 
and fully lowered, cannot be replaced and_ raised 
unless it is in the “off” position, and the tank is in 
position, and, finally, when replacing the unit the breaker 
cannot be closed until it is fully raised. 


so 


system 





being made for padlocking the shutters and for access to 
the feeder side for cable testing and earthing purposes. 








WRECK STATISTICS FOR 1937. 

THE statistical summary of merchant vessels totally 
lost, broken up, condemned, &c., now published by 
Lloyd’s Register, shows that, during 1937, the gross 
reduction in the mercantile marine of the world amounted 
to 748 vessels of 1,066,902 tons, excluding all steamers 
and motorships of less than 100 tons gross and sailing 
ships of less than 100 tons net. Of this total, 707 of 
1,025,584 tons were steamers and motorships, and 41 
of 41,318 tons were sailing ships. These figures compared 
with 1936 show a decrease of 333,055 tons as regards 
steamers and motorships, and a decrease of 1388 tons 
for sailing ships. The total tonnage broken up during 
1937 amounted to 610,783 as against 1,016,460 tons 
in 1936, a decrease of 405,677 tons, but actual casualties 
show an increase of 71,234 tons. The tonnage of vessels, 
owned in Great Britain and Ireland, which were broken 
up, dismantled, &c., during 1937, amounts to 229,270, 
as against 341,569 tons in 1936. 

The statistical tables, which, it may be noted, have 
been prepared in such a@ manner as to facilitate com- 
parison between the principal maritime countries of 
the world, exhibit interesting data as to the relative 
frequency of the different kinds of casualty which conclude 
the existence of vessels. Strandings and kindred casualties 
which are comprised under the term “ wrecked” are 
the most prolific cause of disaster. To such casualties 
are attributable 44-4 per cent. of the number of steamers 
and motorships lost, and 30 per cent. of sailing ships. 
Cases of abandoned, foundered, and missing vessels 
are, no doubt, frequently more or less similar in the 
circumstances of loss; and, if they are taken collectively, 
they comprehend 23-8 per cent. of steamers and motor- 
ships, and 55 per cent. of the sailing ships removed from 
the mercantile marine during 1937, owing to casualty. 
A large proportion of the tonnage annually removed 
from the merchant fleets of the world comes to what may 
be called a natural end, being broken up, dismantled, 
condemned, &c., for reasons not known to be consequent 
upon casualty or stress of weather. During 1937, the 
tonnage of vessels so broken up, condemned, &c., amounted 
to no less than 57-3 per cent. of the tonnage of the steamers 
and motorships, and 55-6 per cent. of the sailing ships 
included in the tables under review. 

One table shows the number and tonnage of steamers 
and motorships of all nationalities lost through marine 
and war casualties since 1914, exclusive of vessels broken 
up, condemned, &c., not in consequence of casualty or 
stress of weather. It gives for each country the percentage 
lost of the total tonnage owned. Excluding the five war 
years 1914-18, the average percentage of loss of steamers 
and motorships belonging to Great Britain and Ireland 
during the remaining nineteen years amounts to 0-48 per 
cent. per annum of the tonnage owned. The world per- 
centage for the year 1937 is 0-70. 








AUSTRALIAN AIR ForcE Station.—It is reported that a 
Royal Australian Air Force station is to be constructed at 
Darwin at a cost of £500,000. It will include a model 
township with an area of approximately 500,000 square 
yards and hangars to house twenty-four aeroplanes for 
general purposes and reconnaissance squadrons. 


Boarp oF TRADE ANNOUNCEMENT.—The Board of 
Trade has received an application under Section 5 (5) 
of the Finance Act, 1936, for a licence to import free of 
duty three instruments for measuring excentricity and 
thickness of outer rings of ball and roller bearings, each 
incorporating a dial test indicator. Any representations 
that similar instruments are made, or are likely to be 
made, within a reasonable time, in the United Kingdom 
or elsewhere in his Majesty’s Dominions, should be 
addressed to the Principal Assistant Secretary, Industries 
and Manufactures Department, Board of Trade, Great 
George Street, London, 8.W.1, within one month from the 
date of this notice (July 15th, 1938), furnishing details of 
such similar instruments and quoting the reference 
[.M. 1856/38. 





The Modern Manufacture of 
Machine Tool Castings.* 


By J. BLAKISTON, A. I. Mech.sE.+ 

THE object of this paper is to present, in a manner 
necessarily brief, a survey of present-day practice and 
developments which are taking place in the production of 
machinable grey iron castings for machine tools. Numer 
ous valuable and interesting papers covering such subjects 
as camber, densening technique and use of special irons 
have been written concerning machine tool castings, 
indicating the numerous problems encountered and the 
endeavours made by the foundry to meet the rapid pro- 
gress in the design and construction of modern machine 
tools. 

Machine tool castings vary in weight from a few ounces 

to 50 tons and over, the section varying in thickness from 
jin. to Yin. and over, with section variation of this order 
sometimes occurring in the same casting. Most machine 
tool castings require to be machined internally, in addition 
to externally, and the machined faces remain exposed 
to view in the completed machine and must be free from 
all forms of defects and blemish. The machined faces 
not exposed are generally slide-ways, which, in addition tv 
being free from any form of defect, must be close-grained, 
possessing good Brinell hardness value to resist wear. 
Cast iron possesses many certain, definite advantages, 
which, while making an ideal material to use for the con 
struction of machine tools, preclude the likelihood of its 
being superseded by any other material, provided full 
advantage is taken of developments that are constant!) 
taking place in its manipulation. The following are the 
outstanding properties of cast iron, which commend it to 
the machine tool manufacturers. 


EASE OF CASTING TO ANY DESIRED SHAPE. 


The various parts of a machine tool may be of extreme!) 
complicated shape and the present trend towards cellula: 
construction with diagonal bracing (sometimes called the 
Allen system) makes the casting process the only econo 
mical way of producing these shapes. Taking the cost 
of the pattern and moulding tackle into consideration, 
each further unit made from the original pattern is neces 
sarily cheaper. This advantage can be coupled with that 
of low production cost. 


Low Propvuction Cost. 


The cost of the castings, even when in alloy iron, is 
rarely more than 20 per cent. of the cost of the finished 
machine. This aspect should be given serious thought, 
for when so much time and labour is spent on the subse 
quent operations on the castings, a small increase in the 
first cost to produce a superior foundation material is 
justified. 

Rieipiry. 

This property is essential in a machine tool, as the 
accuracy of the work which it has subsequently to produce 
depends on its ability to retain its shape when sub 
jected to varying stresses. Cast iron generally can be 
subjected to a stress equivalent to 80 per cent. of its 
breaking load without taking permanent set. This pro 
perty is an advantage in the case of a machine receiving 
an abnormally violent shock stress, when a breakage may) 
result in place of an undetected deformation or distortion, 
which would occur in a more ductile material. Attention 
has also been focused on the advantage of cast iron by 
the notable failure which has attended any attempt to 
replace iron castings by steel welded structures for 
machine tool frames. 


CAPACITY FOR ABSORBING VIBRATION. 

This is a very important property of cast iron, and has 
only recently come to the notice of machine tool designers, 
mainly through the introduction of higher speeds occas 
sioned by the use of modern cutting tools. The higher 
cutting speeds of the modern alloy carbide tool over that 
of carbon steel tools has resulted in an increase of stress 
repetitions by as much as twenty times. 

The vibration absorption properties of metals can 
be measured by means of the Foeppl-Pertz machine, 
and the record traced by this machine gives a 
very graphic indication of the vibration damping 
properties of the materials so tested. The engraving 
herewith shows the properties of aluminium (which 
has about the best vibration absorption properties), 
common cast iron, high duty cast iron, and mild steel. It 
will be seen from this chart that the stronger the iron, the 
less is the apparent damping effect. This would indicate 
that certain castings for machine tools, e.g., trays, legs, 
supports in compression, should be made from softer cast 
iron on account of their extensive damping effect. This 
property has been dealt with in considerable detail in « 
paper{ read by Smalley. 

Low COEFFICIENT OF FRICTION. 

Cast iron is one of the few materials which forms a good 
bearing with itself in its natural or untreated form. This 
can be attributed mainly to the presence of graphite flakes. 
For bearing surfaces subject to high pressures, the 
introduction of nickel and chromium is found to assist 
materially. 

The above are only a few of the advantages of cast iron. 
It is not proposed to detail such properties as machin- 
ability with high Brinell value, ability to take a fine finish, 
resistance to corrosion, &c., all of which are valuable pro- 
perties of cast iron in the construction of machine tools. 


THREE GRADES. 


Cast iron as used in machine tool construction can be 
divided conveniently into three grades :—(1) General 
engineering cast iron (straight pig and scrap mixture, 
giving 1-0 per cent. phosphorus) ; (2) high-duty steel or 
refined iron mixture (medium phosphorus) ; and (3) low 


* From a paper read at thirty-fifth annual Conference of 
the Institute of British Foundrymen, Bradford, June 14th to 
17th, 1938. 

+ Manager, Modern Foundries, Ltd., Halifax. 


¢ ‘Gear Castings with Special Reference to Cast Iron,” 


Foundry Trade Journal, July 22nd, 1937. 
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total-carbon alloy cast iron. Typical compositions of these 
three types are shown in Table I 


Typical Percentage Compositions of Cast Iron Used in 
Machine Tool Castings. 


ase I, 


1. 2. 3. 
Total carbon 3-3 to 3-5 3-0 to 3-2 2-9 
Silicon® ... 1-1 ,, 2°65 0:9 ,, 2-25 2-0 
Manganese... 0°6,, 0°8 ... 0-6,, 1-0 0-8 
Sulphur 0-10 0-10 0-09 
Phosphorus 1:0 0-70 . 0-15 
Nickel sai : ae - cowie ® 
* Depending on section. i * Ni-Tensyl.” 


PROPERTIES OF MACHINE Toon CasTINGs. 

The following is a brief description of the various pro- 
perties to be expected from these irons. 

(1) General Engineering Irons (Phosphoric).—This class 
of metal covers the type of iron used for machine tool cast- 
ings over a long period of years, and, although termed 
phosphoric, is not to be confused with the higher phos- 
phorus metal of the light casting industries. 

The graphite is medium coarse in flake formation, with 
the matrix mainly pearlitic and the phosphide present as 
large areas in a coarse network. This class of iron still 
has many adherents, mainly on account of its fluidity 
and generally good casting properties. A characteristic 





30% F 


20° 
é ° 


Damping Capacity 


Specif 














i 
; 10,0001b./SqIn. 20,000 Lb./S9.In. 


“Tee . 
Enomege Max. Torsional Fibre Stress R 


Vibration Absorption Capacities. 


of this iron is, however, that it tends to show rather open 
grain in heavy sections, with a low Brinell hardness value 
of the order of 140. Tensile strength value on separately 
cast bars, |-20in. diameter, is of the order of 10 to 14 tons 
per square inch. 

To obtain a closer grain in heavy sections and so meet 
the present-day standards set for machine tools, densening 
is resorted to with reasonable success. The technique of 
the use of denseners as an aid to the production of machine 
tool castings has been dealt with in a paper by E. Longden. 
For the smaller medium light section type of machine tool 
castings, this class of metal still offers considerable scope, 
and good wearing properties are amply demonstrated by 
the fact that there are many machine tools still in operation 
after thirty to forty years’ useful life. 

(2) High-duty Iron.—Here the graphite is present as 
short stubby flakes in rosette formation. The matrix 
is dense pearlite with well-distributed small phosphide 
areas. A Brinell hardness value of 200 was obtained on 
the thickest section of an 8-ton casting not densened in 
any way after machining. 

The composition of this iron is T.C, 2-80; 75; 
Mn, 0-70; S, 0-07; and P, 0-70 per cent. The carbon 
content is somewhat lower than is desirable for large cast- 
ings ; with a carbon content of below 3-0 per cent., there 
is a tendency to irregular camber and contraction, with a 
corresponding possibility of cracking. The tensile strength 
one casting (cast-on test piece) was 18 tons per square 
inch. With high-duty iron densening is seldom resorted to, 
except to compensate for violent changes of section or hot 
spots which occur through design. With these irons of 
medium low carbon content, the presence of phosphorus 
up to 0-70 per cent. on account of its influence on the 
running properties is permissible, and the closer appear- 
ance which it gives to the metal when machined outweighs 
its disadvantages. 

(3) Alloy Irons.—The principal alloys used are nickel 
and chromium, the latter often being added to general 
engineering iron to assist in obtaining a satisfactory 
Brinell hardness value. Nickel is employed to give a com- 
bination of uniform structure in varying sections, together 
with fine grain and good wearing quality in the castings, 
whilst maintaining good machinability. 

Considerable development has taken place in America 
in the use of alloy castings for machine tools. The silvery 
characteristic of the cast iron in American tools has often 
been commented on. The advantages ‘of alloy cast iron 
for machine tool castings is rapidly being recognised in this 
country. 


Si, 1-75 


MELTING PRACTICE. 


The cupola is still, and is likely to remain, the principal 
melting unit for machine tool castings, on account of its 
low melting cost, flexibility and ease of manipulation. 
With the introduction of high-duty and alloy irons more 
exacting furnace control is essential to achieve the required 
results, or difficulties will be experienced. 

High percentage steel mixtures are used, which tend to 
be more severe on cupola linings, and therefore only first 
quality furnace bricks and patching material should be 
used. The author prefers a lining built from bull-head 


bricks with their noses pointing into the centre of the 
cupola, and has found an increase in life of 20 per cent. 
over a lining made from similar bricks in block form. 
Correct air volume and pressure control is essential to 
ensure clean, hot metal with maximum life. 

For the melting of high duty and alloy irons, coke con- 
sumption from an economic point should be a secondary 
consideration to that of being able to tap the metal at a 
satisfactory degree of superheat (1450 deg. to 1500 deg. 
Cent.), and to achieve this the coke ratio is generally higher 
than the accepted figure of 10: 1, excluding the bed. It 
has been found that high-percentage steel mixtures result 
in a high sulphur pick-up, and care should be taken to use 
only best quality coke. 


THE Rotary MELTING FURNACE. 


This type has made considerable progress in recent years, 
and a combination of the rotary and cupola furnace as a 
melting unit for machine tool castings approaches an ideal 
combination, although where a wide range of casting sizes 
is being produced, the rotary furnace melting unit alone 
presents some disadvantages. 

In the following remarks the type of rotary furnace con- 
cerned is the Brackelsberg burning pulverised bituminous 
fuel, which can be described as the long-flame type. is 
furnace, apart from rotating, tilts to an angle of 45 deg., 
so that it can be charged from a platform without the use 
of acharging machine. The rotary furnace is not a method 
for producing a cheap iron, but @ means of producing a 
stronger metal, and facilitates obtaining iron with a low 
carbon content and/or desired alloy content. (The addi- 
tion of alloys to the ladle is, in the opinion of the author, a 
practice to be deprecated, except for inoculation effects.) 
When producing machine tool frame castings, it is inadvis- 
able to attempt to use 100 per cent. scrap with alloy correc- 
tions, for, although the composition may be to the desired 
limits, an iron liable to crack, and with a tendency to 
hereditary oxidation, is obtained. When making large 
castings, a minimum of 30 per cent. pig iron should be 
used in the charges, also 30 per cent. of metal melted in a 
cupola should be added in the ladle to that tapped from the 
rotary furnace. This general rule should be followed 
whether duplexing or not. 


Rotary FuRNACE LININGS. 

The monolithic lining for rotary furnaces has presented 
difficulties to users of this class of melting unit. The 
general practice has been to reline the furnace entirely 
with a new lining every 100 to 150 heats with furnaces of 
10-ton capacity. The following method has been found 
very satisfactory for lining this type of furnace when 
operating intermittently. 

The casing is first lined with 4}in. of common fire- brick 
to form a backing. The furnace is then lined with first- 
class “‘ ganister’’ by ramming round a former. This 
‘* ganister ”’ is used with a free moisture content of approxi- 
mately 5 per cent., and is of the following composition :— 


Per cent. 
Silica... : SiO, 86-0 
Alumina ... Al,O3 8-0 
Iron oxide Fe,O; 1-4 
Lime CaO 0-10 
Magnesia ... MgO 0-30 
Potash K,0 0-12 
Soda ... ay Na,O 0-38 
Loss on ignition 3-36 


It will be seen that the silica content is not as high as is 
usual for rotary furnace linings. 

The greatest wear on the furnace lining takes place 
during charging, and while the furnace and charge are 
being heated to the normal operating (melting) tempera- 
ture, and the higher the silica content of the lining material 
the greater the contraction and expansion range, rendering 
the lining more friable under mechanical shock. 

‘“* Ganister ” with the stated silica content may not be 
so refractory for extremely high temperatures, but it will 
patch more easily and can be maintained on similar lines 
to a cupola. A 10-ton furnace lined in this matter has 
given, up to the time of writing, over 300 heats without 
a major reline. This type of lining is “‘ active,” meaning 
that the metal has not the tendency to stick to it and 
become oxidised. This property compares with that of an 
air furnace bottom which has to be made up with silver 
sand every twelve or so heats to keep it “‘ active.’’ To 
maintain this state in the rotary furnace, after every 
heat when the slag has been drained out, about 2 ewt. of 
sea sand is thrown in, while the furnace is kept revolving 
to distribute it evenly. This sand frits to the lining. 

MELTING LossEs AND GAINS. 

Melting losses and gains of the various elements vary 
for each individual furnace and with the quality of coal 
used for firing. The greatest loss of silicon and carbon 
takes place when the metal charge is in a pasty state. At 
this period of the melt it is possible to make any carbon 
additions necessary in the form of petroleum coke. The 
carbon is charged into the furnace and the furnace is 
revolved so that the metal rolls on top of the carbon like 
amat. The furnace is not continuously revolved until the 
metal is quite fluid. Silicon is added twenty minutes 
before tapping, so that it also acts as an inoculant. The 
average metal losses may be allowed for as below, but 
these may vary with conditions, as previously stated :-— 
C, —20 per cent.; Si, —28 to 30 per cent.; Mn, —14 per 
cent.; 8, +0-004 per cent.; and P, no change or slight 
increase. 

The following is the comparison of two large planing 
machine tables cast from the same pattern, one from 
cupola melted metal and the other from rotary furnace 
metal. The physical tests were similar, both giving 
17-0 tons per square inch, with a Brinell hardness figure 
of 200 on the heavy section after machining. The metal 
was perfectly close at the bottom of deep T-slots. With 


Composition, Cupola Brackelsberg rotary 
per cent. metal. furnace metal. 
T.C 3-40 <0, OT ae 
a 1-20 1-5 
Mn ay sae ET oe 0-80 
rei, A ae ee. 0:07 
Ps om te tects 0-40 


low total carbon rotary furnace metal the silicon range 
can be higher and to much wider limits, and still maintain 
close grain in heavy sections. When duplexing is carried 
out the iron with the lower silicon content and any alloy 
addition is melted in the rotary furnace, and the iron with 








the higher silicon content is melted in the cupola. 





Problems Before the Engineering 


Profession.* 
By A. A. POTTER.{ 


In the preamble to the Constitution of the American 
Engineering Council, the definition of engineering 
emphasises that engineering is the art and science of 
controlling and utilising the forces of Nature for the 
benefit of mankind. 


Motvuat OBJECTIVES OF ENGINEERING. 


Thinking individuals and progressive social groups 
must reflect on the past and plan for the future, must take 
stock of their objectives and seek improved goals. We, 
as engineers, must analyse our contributions, study trends, 
adjust ourselves to changing conditions, and take an 
active interest in publie questions. The engineer in the 
past has said little about his work, and has seldom con- 
cerned himself with social, economic, and political ques- 
tions. He has too readily accepted responsibility for the 
ills of our times, and has been remiss in not pointing out 
to the world that the engineer is primarily a creator of 
wealth and employment; that by proper application 
of science our profession has created in the last seventy- 
five years, where nothing was before nearly all of the major 
industries and utilities of to-day which are affording 
employment and careers to many millions of people. 

An analysis of the mutual objectives of the engineering 
profession and of the instrumentalities for their accom- 
plishment may aid us in understanding our place as 
engineers and as citizens in a democracy. We speak of 
the engineering profession. What attributes are expected, 
of professional people ? A professional man is usually 
considered as one professing to have acquired special 
knowledge, used by him in guiding, advising, or instructing 
others, or in serving the public through some art. He 
is expected to be an authority or an expert in his calling, 
which he gains through advanced study and experience, 
as contrasted from the amateur, who has, ordinarily, only 
a superficial or elementary knowledge of the art or science 
he practises. Professional people are expected to extend 
their knowledge and skill through united effort; this is 
accomplished through organisations, such as national 
societies representing the profession. A profession has 
definite and standard prerequisites for admission, and 
licensing for practice is intended to protect these 
standards. A profession has a proper code of ethics, 
and, most important, insists that its members must 
assume a social responsibility. 

The engineer, as a professional man, must have scientific 
knowledge and technological skill, which he must be 
constantly improving by study and practice, and which 
he must be constantly advancing through participation 
in the societies of his specialty. He has definite moral 
obligations and is expected to be guided in his personal 
relations to the members of his profession and the public 
by the code of ethics of his national society ; it is more 
serious for the engineer to be lacking in honesty or to 
violate ethics of his profession than it is for him to be 
found wanting in specialised knowledge. Finally, the 
engineer has definite moral obligations for public service 
and is expected at all times to place human welfare and 
professional interests above his own interests. 

The American Engineering Council is the co-ordinating 
agency of the engineering profession intended to relate 
the engineer to public welfare and to government and 
to make our government, as well as the public at large, 
conscious of the value and importance of engineering 
services and contributions. 


TECHNOLOGY AND EcoNoMics, AND PUBLIC 


AFFAIRS. 


EDUCATION, 


As a professional body, we must interest ourselves in 
engineering education. The Engineers’ Council for 
Professional Development, through its visits of inspection 
and the preparation of an accredited list of engineering 
curricula, hopes to be helpful to our State engineering 
licensing boards in maintaining high educational standards 
as a qualification for admission to our profession, while 
ensuring that the accredited engineering colleges of our 
country have sound educational programmes. To an 
increasing extent, industries, utilities, and public works 
are dependent upon engineering college graduates for 
the solution of their technological problems as well as 
those of an administrative and executive character. The 
curriculum of the better engineering colleges, concentrated 
on the underlying fundamentals, is rapidly becoming a 
popular type of general education, as it acquaints the 
student with the processes, devices, and methods that 
make our civilisation distinctive. Cultured people are 
those who understand their environment, the world 
in which they live, and no type of education so directly 
assists the individual to understand his present surround- 
ings as does engineering education. The engineer of to-day, 
and increasingly so of to-morrow, must have a thorough 
scientific preparation if he is to make full use of the 
foundations laid by science. Science and technology 
are interdependent, and the future progress of one depends 
upon the other. We must insist that those who enter 
our profession be capable as engineers, and also that 
they have well-rounded ethical standards and broad 
interests valid in any great profession. 

The engineer must have a better appreciation of the 
co-ordination of technology and economics. He must 
think more, write more, and talk more on social and 
economic matters. The engineer is not a miracle worker 
who can bring about through his own efforts a perfect 
social order, but it is felt that dealing as he does with 
facts rather than opinions, he should be able to make a 
substantial contribution to the solution of the social 
and economic problems that are confronting society. 
The engineer has a reputation for straight thinking when 
he deals with technological problems, and it is felt that 
he possesses a devotion to the truth which should prove 
helpful in bringing about a saner analysis of social and 
economic matters. 

If our profession is to have its rightful share in public 
leadership, we must conscientiously dedicate ourselves 
to public service and take our rightful place in the affairs 





* From Mechanical Engineering, July, 1938. 
t Purdue University, West Lafayette, Ind. 
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of men. Thus, another one of the major problems which 
is confronting our profession is that of government, as 
our engineering contributions to society may be lost 
without stable government. All over the world, the one- 
time free democracies are being degenerated into dictator- 
ships or autocratic states of the Communist, Fascist, 
and Nazi types. If we are unwilling to yield our freedom 
and our rights as Americans to a dictatorship in a 
totalitarian state, we must have an intelligent concern 
in our government and we must take an active interest 
in public questions. Good citizenship transcends in its 
importance even expertness in our profession. A member 
of the Cabinet of the President of the United States 
said recently: “ There is patriotism in peace as well as 
patriotism in war. Many of our citizens who are willing 
to defend their country to the death in a military 
emergency let down in times of peace.’”” Government 
is an essential part of our existence and is to-day of special 
interest to the engineer, as the functions of government 
are becoming largely technological in character. Munici- 
palities, states, and the Federal Government are con- 
stantly carrying on a variety of technological operations 
and are becoming concerned to an increasing extent with 
the regulation of engineering enterprises as well as with 
the actual operation of technical industries. The American 
Engineering Council is intended to aid the engineering 
profession in presenting a united front in matters of 
interest to our Government and the public; it acts as a 
clearing house for questions of public nature that require 
technological knowledge and engineering experience, 
and as an adviser in connection with the problems of, 
government as they affect engineers and engineering. 
[ am convinced that the future of our country will only 
be secure if the clear thinking and ablest of our citizens 
are willing and ready to take an active interest in public 
affairs. 
UNIFICATION OF THE ENGINEERING PROFESSION. 

Finally, it is time for us to give more serious considera- 
tion to the unification of our profession in its viewpoint, 
thought, and action. Only through united effort will 
the engineering profession be able to maintain a reputation 
for alert impressive action, and only through such a 
reputation of the profession will the largest possible 
measure of accomplishment and _ satisfaction befall 
engineers individually. 

We as engineers, irrespective of our specialty, of the 
college degree we hold, or of engineering society affiliation, 
must assume professional status individually and collec- 
tively. We must think, act, and appear as a unified 
and well co-ordinated group, a well-knit and well-inte- 
grated professional body, not as a collection of individuals, 
each going his separate way ; nor can our profession be 
fully represented by numerous distinctive societies going 
their separate ways. As I have indicated in the earlier 
part of this talk, eight functional instrumentalities have 
been set up under the sponsorship of the four founder 
engineering societies to deal with our mutual objectives. 
Some members of our profession feel that engineering, 
like the legal profession, ought to be represented by one 
society. The actual fact is that the American Bar Associa- 
tion represents only 28,400 of the 144,065 American 
lawyers, or less than 20 per cent. At the same time, the 
American Engineering Council, through its 55 member 
societies, represents at least 75,000, or nearly half of the 
engineers of this country. Considering the importance 
of engineering in this great industrialised land, I doubt 
greatly whether we could dispense with any considerable 
number of our technical societies or serve the engineer 
as well by doing away with our State and local engineering 
organisations. It is certain that we do not need any new 
society to co-ordinate our efforts. It is desirable, how- 
ever, that greater use be made of the functional organisa- 
tions, now provided, to bring about co-operation of 
engineering groups, and, particularly of the American 
Engineering Council, which was created, in 1920, with 
Herbert Hoover as its first President, as the functional 
instrumentality of our profession, to aid the engineer 
in presenting a united front in matters of interest to the 
public and to our Government. 

I am in full accord with the views of some leaders 
of our profession who feel that our influence depends 
upon our ability for concerted action and upon a strong 
group influence on the course of government as it 
affects engineering. Recent years have witnessed major 
social, economic, and political changes which are greatly 
affecting the engineer and his work. Some of the plans 
now under way in an effort to mould our future, to remedy 
present ills, may result in retarding technological advance, 
which is greatly influenced by opportunities for individual 
initiative and freedom from directive laws. It is only 
by united action that engineers can best serve the public 
as well as our profession. 

If we, as engineers, are to enhance our past accomplish- 
ments and ensure a brighter future for the members of 
our profession, we must assume a greater social respon- 
sibility by taking a keener interest in social welfare and 
economic readjustment ; we must insist on higher ethical 
standards and better educational preparation as pre- 
requisites for admission to our profession; we must 
interest ourselves in politics and make our contributions 
to good government as citizens of a democracy ; we must 
extend our professional knowledge through united action ; 
and we must work for greater unity and better solidarity 
among engineers. 








Engineering Notes. from China. 


(By our own Correspondent.) 


Hone Kona. 
Coal and Iron Mines in China. 


Ir is impossible to estimate the length of time 
that will elapse before peace returns to China, but in the 
meantime the work of construction and destruction goes 
on in varying degrees in different parts of the country. In 
spite of their military difficulties, the Chinese are planning 
and building industrial establishments in the interior. 
They are making desperate efforts to improve com- 
munications. It is remarkable to see the cargoes that are 





landed each week in Hong Kong, where locomotives, 


hundreds of lorries, enormous stores of oil, and other goods 
connected with engineering work, are awaiting erection 
and transport into China. An outstanding result of the 
invasion has been its unifying effect upon the Chinese 
people ; another effect has been the increase in their 
efforts to improve road and air services. Old European 
residents in the Far East are prepared for a long period of 
hostilities because they know the patience and endurance 
of the race. The Taiping rebellion, last century, went on 
for more than ten years, costing ten million Chinese lives. 
Most of us in the Far East are convinced that the Japanese 
will obtain no lasting benefits in China that will compen- 
sate for the enormous expenditure of money and men in 
this campaign. The destruction of property in China has 
been appalling. An engineer from Shanghai recently 
informed the writer that the invaders had smashed up every 
Chinese industrial establishment that had come within their 
grasp. He explained the Japanese elaborate plans for 
economic development in North China ; he had no doubt 
that their first objective will be to increase the output of 
the iron and coal mines. These minerals have not yet 
been exploited to any extent in the northern province of 
Shansi, which is the reason why the Japanese troops are 
in that northern province. There were, before the war, 
about forty-eight companies or,mines in China utilising 
more or less modern equipment, and producing about 
75 per cent. of the grand total of coal production of the 
whole country. British capital contributed about 30 per 
cent. of the total invested in coal mines in China proper 
(excluding Manchuria). The Kailan Mining Adminis- 
tration, controlled by the British, produced by far the 
largest output of any of the coal mining concerns in 
China. Major Nathan, the chief manager of the K.M.A., 
seems to have made arrangements with the Japan Iron 
Manufacturing Company for the supply to that concern in 
the coming two years of about two million metric tons of 
coke from the K.M.A. This contract will mean a consider- 
able increase of production from the K.M.A. mines in 
North China. 


An Engineer as Governor. 


The name of Nathan reminds one of the splendid 
record of that very capable engineer, Sir Matthew Nathan, 
who left a reputation, as Governor of the Colony of Hong 
Kong, second to none. He completed his term of office 
some thirty years ago, but even in those days, before there 
was any motor traffic in the Colony he realised that it was 
essential to plan for future developments. By far the 
finest highway for motors in any city in the Far East is 
the wide Nathan Road that runs in a straight line right 
through the city of Kowloon on the mainland (in British 
territory) opposite the island of Hong Kong. When Sir 
Matthew planned that road about thirty-three years ago 
there were about 30,000 inhabitants of Kowloon ; to-day 
the number is about 400,000. Sir Matthew also arranged 
for the construction of the 90 miles of railway that connects 
Kowloon with Canton, the largest city in South China. 
That line has been for nearly thirty years of inestimable 
value to the British and also to the Chinese, especially to 
the latter in their emergencies of recent months. It has 
carried vast quantities of supplies from overseas into the 
interior. Canton is also accessible for freight and 
passengers from Hong Kong by road and river. The 
Japanese have held up British steamers going to Canton 
for a few hours, but they have not attacked Canton from 
the river, as the depth of water is not sufficient for any 
naval vessels except shallow-draught gunboats. They 
have repeatedly attacked Canton from the air, inflicting 
heavy casualties on civilians, and destroying industrial 
plants. Canton is the centre of a large industrial area in 
South China, which in recent years has mechanised many 
of its industries. The new waterworks in Canton, built by 
a British firm, was recently destroyed and the municipal 
electric power supply was put out of action by bombs from 
the air. The failure of electricity prevented the use of 
syrens, which for days previously had warned Canton 
residents of the approach of enemy aeroplanes. The 
failure not only plunged the city in darkness, but prevented 
the use of X-ray apparatus in the hospital. In spite of 
the attacks from the air on the municipal power supply 
plant in Canton, the new 30,000-kW plant, equipped with 
German machinery, installed but not yet at work (not 
yet paid for), has escaped from any of the enemy air 
attacks. 

At the time of writing the large cement works in Canton 
have escaped, but have been frequently a target for 
bombs. The American financed Lingnan University 
grounds were hit, but the buildings, in which are many 
foreigners, have escaped so far. 

Although many attempts to destroy the Canton- 
Hankow Railway by air attack have been made, the 
damage done to the line has been insignificant and quickly 
repaired, although a railway station has been destroyed. 
At the time of writing it seems that Canton—a city of a 
million—is doomed and will be destroyed by Japanese 
air attacks, for the defence has been ineffective. Canton 
is the centre of a richly endowed locality and will be 
rebuilt ; that has happened before during rebellions in 
China. 


Casualties in Shanghai Factories. 


Whatever may be the political future of China, 
it seems to be inevitable that Shanghai will retain its 
position as one of the most important industrial and 
commercial centres in Asia. Geography has perhaps, in 
the long run, more effect upon the growth in area and 
population of modern urban districts than the plans of 
politicians. The giant Yangtze River and its tributaries 
drain an enormous area in Central China with a popula- 
tion of about 180 millions. It will always be one of the 
most important arteries of commerce for China, and 
Shanghai is the natural position for a port of call for ocean- 
going vessels. The harbour is sheltered from typhoons, 
and has accommodated large liners and modern battle- 
ships. The position of this cosmopolitan city during the 
last eighty years might be plotted as a curve to show 
the rise and the fall of prosperity at different periods. 
The fluctuations have always been due to political troubles. 
At the present time there is a depression, but “ old China 
hands ” seem to be confident of the future. In the mean- 
time, engineers in Shanghai carry on as best they can 
and hope for better times. In Shanghai, in Canton, and 





in other industrial centres that have been subjected to 
air raids in China, European and Chinese engineers have 
been in peril of their lives. In spite of their anxieties, 
they continue to meet and discuss technical problems. 
They have recently had under review in Shanghai the 
electrical accidents that occurred in the years 1933-36. 
They discussed the measures which they considered the 
Shanghai Municipal Council should take to ensure greater 
safety in Shanghai factories. The use of defective material, 
poor workmanship, and the bad design of many of the 
locally manufactured electrical products were the causes 
of most of the accidents. It is particularly noticeable 
that there is a much larger proportion of fatal, as against 
non-fatal, accidents attributable to electrical apparatus 
in Shanghai than in other countries. Thus, of sixty acci- 
dents due to switchgear in four years, forty-nine were 
fatal. It should be mentioned, however, that only serious 
cases where loss of life has occurred or where the hospital 
authorities have been notified, were reported in Shanghai. 


Electrical Installations in China. 

In a general survey of electrical failures in 
Shanghai, presented by Mr. C. C. Bojesen in a paper 
referred to above, and read to members of the China 
Centre of the I.E.E., it was stated that China is one of the 
member countries of the International Electrotechnical 
Commission founded in 1906. There was established a 
Chinese Standards Committee and a National Bureau of 
Standards under the Ministry of Industries. That organi- 
sation had turned its attention to the standardisation of 
the terminology used in engineering work, a by no means 
easy task. The Chinese written language is pictorial- 
each word is not made up of letters, but it is a picture. 
It will be appreciated that it is not easy to construct 
picture representations of such words as “‘entropy”’ 
and “total heat.” It is essential for a Chinese profes- 
sional engineer to know some foreign language, and it 
seems almost impossible to believe that Chinese script 
will ever be used for advanced text-books in technology. 

Nothing has yet been accomplished in the way of 
standardisation of the many products of electrical factories 
in China. In Shanghai and Hong Kong the electricity 
supply companies have certain rules and authority, con- 
cerning wiring and equipment, but even in Shanghai the 
position is not satisfactory. Mr. Bojesen believes that in 
China generally there is a growing appreciation of the 
value of “‘ safety first ’’ in all fields concerned with mecha- 
nisation. There can be no doubt, however, that in spite 
of the thorough scientific training of many Chinese pro- 
fessional engineers, the endeavour to save capital and 
maintenance expenditure has been the root cause of many 
casualties that occur in industrial establishments in China. 


Electric Power Figures in China. 


In all parts of the Far East that are as yet 
unafiected by the Sino-Japanese War, there is an increase 
in demand for electric power. The record heights that 
were reached by the figures for electricity output in 
Shanghai before hostilities began may be mentioned, as 
evidence of the demand for power in that city. The output 
of the Shanghai Power Company in one year before the 
war reached 800 million units, and with the Shanghai 
dollar at 1s. 3d. the company supplied power in bulk at 
the equivalent of 0-3d. per unit. Just before hostilities 
commenced a contract was made with Babcock and 
Wilcox, Ltd., for one new boiler unit of 500,000 Ib. evapo- 
ration per hour. The steam pressure is to be 1400 lb., 
with superheat up to 950 deg. Fah. Pulverised fuel will 
be used. Low volatile coals are economical in China if 
proper combustion is obtained. Pulverisation of the fuel 
gives most satisfactory results. This new boiler will be 
the largest, as well as of the highest steam pressure and 
temperature, in the Far East—possibly in Asia. It is 
evidence of the confidence of the officials of the power 
company that the demand for electricity in Shanghai 
will increase. 

There are seven reporting electricity companies in 
Shanghai. The combined production of these concerns 
during January, 1937, reached the astonishing total of 
103,458,512 units. That figure exceeded the record for 
any previous month of 1936 and for any month in 1935. 
In addition to these reporting companies, there are several 
private power plants supplying electrical energy to textile 
mills in Shanghai. 

Electric Utilities in China. 

The latest statistics available show that of the 
1381 million units produced in one year by electric supply 
concerns in the eight principal cities in China, Shanghai 
accounted for 1031 million. The eight cities, it was cal- 
culated, produced 84-5 per cent. of the public electric 
supply units for the whole of China. The tendency in 
recent years has been for the Central or Provincial Govern- 
ments in China to control all public utility companies, 
except those, of course, in foreign settlements. 








CoRRESPONDENCE CouRsES.—A new prospectus, entitled 
“ Engineering Opportunities,”’ has recently been published 
by the British Institute of Engineering Technology, Ltd., 
Shakespeare House, 17-19, Stratford Place, London, W.1. 
In it are given full details of a wide variety of corre- 
spondence courses for the instruction of students desirous 
of taking recognised engineering and public service 
examinations and general courses of technical instruction 
in certain subjects. 

Boarp oF TRADE ANNOUNCEMENT.—The Board of 
Trade has received an application under Sec. 5 (5) of the 
Finance Act, 1936, for a licence to import free of ‘duty an 
electro-limit gauge for continuously gauging strip metal 
as it leaves the rolling mill. Any representations that a 
similar instrument is made, or is likely to be made within 
a reasonable time, in the United Kingdom or elsewhere 
in His Majesty’s Dominions, should be addressed to the 
Principal Assistant Secretary, Industries and Manufac- 
tures Department, Board of Trade, Great George Street, 
London, 8.W.1, within one month from the date of this 
notice (July 13th, 1938), furnishing details of such similar 
instrument and quoting the reference I.M. 3161/38. 
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Markets, 


The prices quoted herein relate to bulk quantities. 
f.o.b. steamer. 


Trade with Angola. 


Although it is not an important market for iron 
and steel, Angola, or as it is often called Portuguese West 
Africa, is of interest to British manufacturers, who for 
several years have held an important share of the trade in 
these products. According to a report on the Economic 
and Commercial Conditions in Angola, issued by the 
Department of Overseas Trade (price 9d. net), the total 
value of the imports of all descriptions from all sources 
which amounted to rather less than half a million pounds in 
1930, by 1935 had dropped to £188,145. The fluctuations 
in the imports from Great Britain are frequently due to 
purchases of railway material by the Benguela Railway, 
which links Angola with the Congo and thence with 
Rhodesia, and owes its existence to British capital. In 
1935 the total imports of steel bars reached 490,805 kilos., 
valued at £5535, compared with 463,306 kilos. in the pre- 
vious year valued at £4878. Great Britain and Belgium 
are the chief competitors for this trade, and in 1935 the 
British share was valued at £1953, whilst the Belgian share 
was £2385, the remainder going to Portugal and Germany. 
Imports of iron and steel sheets, smooth and corrugated 
in 1935 totalled 568,951 kilos., compared with 593,185 
kilos. in 1934. The British share of these imports amounted 


to £3500, against £3321 in the previous year; but the 
value of the imports from Belgium reached £3700. As 


in the case of iron and steel bars, Germany and Belgium 
provided the balance of this material. With regard to 
railway and tram rails, Great Britain sent nearly the 
whole of the imports, her share being valued at £17,028, 
out of a total of £17,802. Germany is the chief com- 
petivor of Great Britain in the latter commodity, although 
apparently in 1935 the imports from that country were 
insignificant. Imports of steel wire from Great Britain 
also exceeded those from any other country in 1935, 
Belgium coming second and Germany third. In the 
previous year Germany took the largest share of this 
business. The report points out that whilst the amounts 
are comparatively small, it has to be borne in mind that 
the British share of the import trade of Angola is the largest 
after that of Portugal. 


The Pig Iron Market. 


Trading in the pig iron market is quiet, even 
for the holiday period. Production has been considerably 
reduced during the past month or two, and stocks of pig iron 
in some districts have been reduced by deliveries against 
running contracts. It will be many weeks, however, 
before the situation is restored to normal by the absorption 
of the stocks. In some cases consumers say they have 
enough iron in hand and contracted for to last them into 
1939; but the demand has a way of developing quickly, 
and the situation might be altered in a comparatively 
short time. The production of pig iron in June shows a 
decline in all descriptions; but it must be remembered 
that owing to the Whitsun holidays there were two work- 
ing days less in that month than in May. The output of 
hematite was 121,600 tons, or 9300 tons less than the 
May figure; basic at 303,000 tons was 61,700 tons less, 
whilst the output of foundry at 95,000 tons was 13,600 
tons below the output for the previous month. There 
was also a drop of 5700 tons in the output of forge iron, 
which totalled 11,200 tons for June. On the North-East 
Coast business in foundry iron has been limited to a few 
odd parcels, and consumers apparently have covered their 
requirements in most cases until late in the fourth quarter. 
Export business is almost impossible to arrange, and some 
concern is felt by exporters on the North-East Coast 
at the outlook in this department, as it is feared that in 
some cases old customers have béen irretrievably lost. 
In the Midlands new business in foundry iron amounts to 
an insignificant total, and specifications against existing 
contracts are not coming to hand with regularity. The 
general policy of users is to work upon stocks and the 
material they receive against contracts, and to avoid 
entering into fresh commitments. The Scottish market 
for foundry iron shows similar features, and now that the 
Glasgow holidays have started there seems a probability 
that production will be further reduced, although only 
eleven furnaces are in blast-in Scotland compared with 
sixteen at the end of last year. The situation in the 
hematite market gives rise to concern, since the produc- 
tion remains in excess of the market’s requirements in 
spite of the curtailment of output. The possibility of 
shutting down more furnaces engaged in the production 
of this description is being discussed, and since there seems 
little prospect of any immediate revival in demand, the 
outlook is the reverse of cheerful. It is realised, however, 
that an expansion of business in the early autumn would 
quickly reverse the present situation. 


Current Business. 


The London and North-Eastern Railway. will 
extend its sidings at Stainforth at a cost of £50,000, to 
accommodate an additional 1100 wagons. This has been 
made necessary to meet the increasing traffic from the 
Appleby-Frodingham Steel Works at Scunthorpe. The 
Bowesfield Steel Company, Ltd., Stockton-on-Tees, has 
recently filed a declaration of solvency. The authorised 
capital amounts to £200,000 in £1 shares. Hurst, Nelson 
and Co., Ltd., Motherwell, have received orders from the 
Sudan Government Railways for fifty covered goods 
wagons, and from the London and North-Eastern Railway 
for 250 fish vans. Imperial Chemical Industries, Ltd., 
have also placed orders with Hurst, Nelson and Co. 
for twenty-one tank wagons. - The registered office of 
the New Jarrow Steel Company, Ltd., are at Consett 
Iron Works, Co. Durham. The company has a nominal 
capital of £700,000 in £1 shares ; 200,000 *‘ A ”’ preference 
ordinary shares; 200,000 “B” preferred ordinary, and 
300,000 deferred ordinary shares. The erection of a modern 
type rolling mill will be commenced immediately at 
Jarrow. The modernisation and re-equipment of the 
Doncaster Corporation gasworks is to be undertaken 





at an estimated cost of nearly £90,000. New installations 
will include gas-washing and other plant, vertical gas 
retorts, and extended conveyors. The work has been 
rendered necessary as the Sheffield Gas Company has been 
unable to obtain permission from Parliament to supply 
coke-oven gas to Doncaster through the South Yorkshire 
gas grid. The Department of Overseas Trade announces 
that the following contracts are open for tender :—South 
African Railways and Harbours Administration: Supply 
and delivery for a new engine shed at East London of 
quantities of structural steelwork, including columns, 
bracing, channels, purlins, cross-arms, galvanised corru- 
gated roof sheeting, gutters, glass, &c. (Johannesburg, 
August 29th). Cairo, Ministry of Public Works: Quan- 
tities of cast iron pipes, valves, water meters, with pistons, 
and rotary water meters (Egypt, August 15th); Egyptian 
Ministry of Public Health: Supply, delivery, and erection 
of one main pumping station at Bosat, and two boosting 
stations at Kafr el Arab and Damietta, complete with 


necessary building work, machinery, and accessories 
(Egypt, August 24th). South African Railways and 


Harbours Administration : Supply and delivery of twelve 
locomotive boilers, standard type No. 2 B, all fitted with 
steel fire-boxes (Johannesburg, September 19th). 


Iron and Steel Imports. 


The following figures, taken from the Board of 
Trade Returns for June, disclose that imports of iron and 
steel and manufactures thereof, rose to 60,911 tons, but 
declined in value to £754,549, against the May imports 
of 55,665 tons, valued at £789,566. Only the figures for 
the most important countries are given :— 








1937. 1938. 1938. 

Total. May. June. 

Tons. Tons. Tons. 

Pig iron: Total .. 644,687 19,890 26,411 

British India 214,985 13,334 21,624 

Foreign countries 394,729 6,556 4,787 

Ferro-alloys 53 oath ORS 77,994 4,826 2,837 
Blooms, billets, and slabs : 

Total 434,163 11,618 ... 10,131 
British countries 82,670 7,310 6,303 
Sweden 2,263 ... 2 _ 
Germany ... 43,055 - — 
Belgium 95,270 115 1,319 
France . ree 140,836 4,087 2,501 
Other foreign countries bite 70,079 104 8 

Sheet bars 98,608 - 1,206 
Wire rods 96,771 2,263 3,760 
Other bars and rods 196,398 1,681... 1,091 
Angles, shapes, and sections 72,695 1,310... 735 
Girders, beams, joists, &c.: 

Total bh 70,664 1,178 873 
Belgium 14,342 26 30 
France ; avi 35,660 958 581 
Other foreign countries ae 20,662 194 252 

Plates and sheets (not 
coated) 49,742 2,395 2,156 
Wrought tubes 36,386 2,104 1,631 
Railway material 8,087 552 893 
Bolts, nuts, and metal screws 8,672 725 736 
Total from countries : 
British India 215,215 13,334 21,624 
Canada 163,738 9,848 9,233 
Germany 133,572 3,056 2,828 
Sweden 105,136 8,434 8,076 
Holland 27,881 480 564 
Belgium 528,121 4,007 6,261 
Luxemburg 134,076 564 495 
France : 316,540 7,244 4,692 
( ‘zechoslovakia | 16,718 1,060 1,092 
United States ... 315,412 2,855 2,736 
Total imports, iron and steel 2,039,463 55,665 60,911 


Iron and Steel Exports. 


The exports of iron and steel and manufactures 
thereof, according to the Board of Trade Returns, showed 
a further decline to 150,880 tons, valued at £3,313,309, in 
June, compared with the totals for May of 167,522 tons, 
valued at £3,647,453. The following are details of the 
exports :— 








Notes and News. 


Unless otherwise specified home trade quotations are delivered f.o.t. 
A comprehensive list of the prices of materials mentioned below will be found on the next page. 


Export quotations are 


Copper and Tin. 


The electrolytic copper market appears to have 
recovered from the setback which occurred in the middle 
of last week and a firm tone has again developed. The 
American domestic demand has declined, but it was 
scarcely to be expected that it would continue on the 
scale of the last few days of June and the early part of 
July. The revised figures for American sales in June 
reach 87,843 tons, of which 65,600 tons were for September 
delivery. From July Ist to 1lth it was estimated that 
the sales totalled 82,095 tons. Outside America most 
of the important consuming countries have bought steadily, 
but without showing any of the eagerness which charac- 
terised the operations of the Americans. The Soviet 
Government has resumed buying and Japan has also 
been in the market. It is noticeable that even during 
the setback neither merchants nor producers showed much 
inclination to press sales, whilst at the lower levels a 
considerable amount of buying developed. The statistics 
for June issued by the American Copper Institute were, 
on the whole, satisfactory. A notable feature was that 
the stocks of refined copper in the United States fell by 
11,000 tons, whilst in the rest of the world the figure 
rose by 7000 tons, so that there was a net decline of 4000 
tons. At the end of June the stocks in the United States 
totalled 359,000 tons, and in the rest of the world 192,000 
tons. The apparent world consumption, however, 
increased 8000 tons to 145,000 tons, and the American 
consumption by 5000 tons to 33,000 tons, the rest of the 
world showing an increase of 3000 tons to 112,000 tons. 
The American production of copper during June totalled 
32,000 tons, the figure for the rest of the world being 
143,000 tons. A confident tone has characterised the 
standard copper market, and merchants appear willing 
to take in metal as opportunity offers. Speculative 
interest has developed in this market, and the general 
public is participating on a larger scale than for some time 
past.... Prices in the tin market have moved largely 
in accordance with good or bad advices from Wall Street, 
but on the whole rather steady conditions have ruled. 
The knowledge that the International Tin Pool intends 
to raise the price to £200 has naturally had an important 
effect upon the market, and the general impression is 
that the Pool will succeed in its efforts. In these conditions 
there has been little inclination amongst speculators to 
take a bearish view. Consumption remains on a moderate 
scale, and neither in this country nor in the United States 
have the operations of the tin-plate works been at a 
sufficiently high level to encourage the tin market. This 
week American consumers have bought sparingly, whilst 
the Continent has been content to purchase spasmodically 
and on rather hand-to-mouth lines. The Government of 
the Straits Settlements has announced that it will assist 
in financing the contribution of the producers of the 
Straits Settlements to the Buffer Pool, by advancing to 
the tin producers through the smelting companies, up to 
£90 per ton of tin. Interest at the rate of 4} p.c. on the 
amount advanced will be charged, and duty, freight and 
smelting charges will also be payable. 


Lead and Spelter. 


Prices in the lead market have shown a tendency 
to fluctuate within narrow limits, but the market has 
shared in the better feeling which has been in evidence 
in most departments of the non-ferrous metal trades. 
Following the recent burst of profit-taking which caused 
a reaction rather steady buying brought about a recovery 
in values. Consumers, however, have not been frightened 
into buying on a heavy scale by fears that prices would 
rapidly advance. The quantities of lead passing into 
consumption are, on the whole, satisfactory, but the 
trade is now passing through the quietest time of the year, 
and there is little likelihood of any important buying 
movement developing until the early autumn. A feature 
of the market has been the easing in the prompt position. 
During June premiums had to be paid in some cases to 
obtain nearby deliveries. This stringency has now passed 
and there have been fair arrivals of Empire metal whilst 
more is expected to reach this country during July. The 
lead-consuming trades continue to absorb good tonnages 
and the cable-makers in particular are likely to be well 
employed for some time. The quantity passing into con- 
sumption in the manufacture of lead pipes and sheets 
has also been well maintained, considering the time of 
the year. The latest American figures give the world 
production i in May as 159,218 tons, compared with 147,203 
tons in the previous month, the total for the first five 
months of the year being 766,034 tons. Firm eondi- 
tions have prevailed in the spelter market over the week, 
and price fluctuations have been small. A fair-sized 
speculative account is open in this market, but any profit- 
taking has been well absorbed and has exerted little 
influence upon quotations. It is generally believed that 
the statistical position has improved owing to the curtail- 
ment of production resulting from the low prices which 
ruled in this market for so long. Nevertheless, supplies 
are sufficiently large to meet all the markets’ require- 
ments, and apart from sentimental considerations it is 
difficult to see any reason for an important upward move- 
ment. Consumption is fairly good, but the demand from 
the galvanisers is, of course, restricted by the depressing 
conditions which have afflicted that industry for many 
months. American figures give the stocks in that country 
at the end of June as 149,671 tons, compared with 148,120 
tons on May 3lst. Production in June declined to 30,799 
tons from 37,510 tons in May. At the end of June the 
unfilled orders totalled 41,785 tons. There is again talk 
of a revival of the Zine Cartel, but conditions im the trade 
would make this extremely difficult. For instance, 
zine concentrates are shipped from the mines and smelted 
in other centres. The result is that the zine industry in 
several of the producing countries, confined almost 


Inost 


Is 


entirely to smelters working on a returning charge, so that 
these industries would be more severely hit by a curtail- 





1937. 1938. 1938. 
Total. May. June. 
Tons. Tons. Tons. 
Pig iron: Total... ... 153,540 5,346 2,903 
Forge and foundry ... 87,016 3,675 1,613 
Acid ... 65,951 1,671 1,290 
Basic ms 573 — - 
Ferro- alloys” 13,642 260 218 
Sheet bars, bright ‘steel bars, 
and wire rods ... ‘ 32,011 2,225 ... 2,750 
Bars and rods, other kinds... 123,618 10,533 ... 9,974 
Angles, shapes, and sections 76,454 7,363 ... 6,654 
Girders, beams, joists, &c.... 34,408 5,002 ... 4,833 
Hoop and strip fa 57,902 2,562 ... 2,859 
Plates and sheets, lin. and 

over: Total.. 195,350 13,637 13,807 
South Africa 13,097 886 707 
British India 13,156 1,454 1,459 
Australia ... 5,456 720 1,569 
Canada... ond 11,767 351 98 
Other British countries +s 30,984 2,776 2,452 
Denmark . 32,235 5,749 4,874 
Holland 32,685 320 974 

Plates and sheets under hin.: 

Mo eae 157,314 6,635 5,679 
British India ges 6,328 317 447 
ye eee et oe eee 15,943 3,579 2,366 
Canada 17,513. ... 693 
Mexico. 10,530 ... — - 
Argentine Republic... 68,710... 755 522 

Galvanised sheets 224,489 16,049 12,153 
Tinned plates cw ese 45,008 25,993 17,607 
Tubes, pipes and _ fittings : 

Cast : 

Up to 6in, diameter 60,800 3,428 4,846 

Over 6in. diameter 47,821 2,219 3,092 

Wrought 267,862 17,135 19,419 
Railway material : 

Steel rails, new 155,896 10,957 5,813 

Sleepers, fish- plates, and 

sole-plates P 32,156 1,200 2,262 
Total all iron and steel ... 2,576,033 . 167,522 . 150,880 


ment of mine output than would the countries of origin. 
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Current Prices for Metals and Fuels. 





Makers’ official home trade price, per ton, delivered buyers’ stations. * Joists, Sections, Bars and Plates are subject to a rebate of 15s. to home users purchasing only 
t Export prices are for Empire Markets; for other Markets British quotations conform to Cartel prices. 


from Associated British Steelmakers. 


PIG IRON. 


Home. 
Foundry home prices, except for Scotiand, less rebate of 5/-. 


(D/d Teesside Area.) 






Export. 


N.E. Coast— S 2. a. ‘5 «4, 
Hematite Mixed Nos. ... 612 6 — 
se No. ! Si... at 
Cleveland— 
No. 1 oa eee oh SS .. Ss. 2's 
No. 3 G.M.B. Ss, 8. 6 0 0 
No. 4 Foundry 510 0 519 0 
Basic 5.0 (0 as 
MIDLANDS 
Staffs— (Delivered to Black Country Station.) 
North Staffs Foundry ... 5 11 0... — 
» Forge S. 6 9'.. : - 
Basic 5 0 Oto £5 5 O — 
Northampton— 
Foundry No. 3 5 8 6 
Forge 5 5 6 — 
Derbyshire— 
No. 3 Foundry 511 0 — 
Forge 5 8 0 = 
ScoTLanp— 
Hematite, f.o.t. furnaces 6 13 0... - 
No. 1 Foundry, ditto &@ ¢... ~ 
No. 3 Foundry, ditto 518 0.. — 
Basic, d/d vee ne — 
N.W. Coast— 6 13 0Od/d Glasgow 
Hematite Mixed Nos. | 618 6 ,, Sheffield 
7 4 #6 ,, Birmingham 
MANUFACTURED IRON. 
Home. Export. 
Lancs AND YORKs— £ ad. ao ee 
Crown Bars a oe — 
Best Bars 7 See ee = 
MrIpLanDs— 
Crown Bars ao aoe — 
Marked Bars (Staffs) ; 1 OC .. — 
No. 3 Quality , oe 22 6. - 
No. 4 Quality i. 2S. — 
ScoTLanD— 
Crown Bars 13 5 0 i323 5 0 
Best... 1315 0. 13 15 0 
N.E. Coast— 
Crown Bars av SE B®. i3 5 O 
Best Bars = - BB 0... 13 15 0 
Double Best Bars ze: GrO x 14 5 0 
NORTHERN IRELAND AND FREE STaTE— 
Crown Bars, f.0.q.... iF 6 i... — 
STEEL. 
*Home. Export. 
“ONDON AND THE SoutrH— €£ s. d. £ «a. d; 
Angles mr 3.2. 10 12 6 
Tees is 3 ©. 1112 6 
Joists 2m 3 @.. 10 12 6 
Channels... , i: SS 10 17 6 
Rounds, 3in. and up. 12 3 0.. 11 12 6 
under 3in. 12 15 6... 2 © 
Flats, under 5in. 12 15 6f.. ll 0 0 
Plates, jin. (basis) My is: @ «. ll 0 0 
sca w aS ase +82 18" O!.. 11 5 0 
ea. ee 12-3) 0. 1110 0 
BAR... nie oe ee BOR. 1115 0 
Un. jin. to and inel. 
6 lb. per sq. ft. (8-G.)... 12 10 0. 10 0 
Boiier Plates, jin. I SD 5 2 0 
Nortu-East Coast— S a. de & wd. 
Angles tr e 2 10 12 6 
Tees... mw 8 ¢. 11 10 0 
Joists ll 0 6 10 12 6 
Channels... ll 5 6 10 17 6 
Rounds, 3in. and up i= 0 6... 11 12 6 
ee under 3in. 12 13 Of 11 0 0 
Plates, jin. (basis) i 6) Os 11 0 0 
on 1113 0 11 5 0 
}in. a is: 0. 11 10 0 
Se Ge ta, Fe oe ey 1115 0 
Un. in. to and incl. 
6 lb. per sq. ft. (8-G.)... 12 10 0 1210 0 
Boiler Plates, jin. a eee 12 2 0 
MIDLANDS, AND LEEDS AND DistRict— 
£ ss. d. GC wood: 
Angles a Oe 6. 10 12 6 
Tees... sae @ ©... 11 12 6 
Joists 3.8 6.. 10 12 6 
Channels... ote aoe VS Ri. 10 17 6 
Rounds, 3in. and up i 0. 6 11 12 6 
” under 3in. ~ AB-E3 Of: ll 0 0 
Flats, 5in. and under ... 12 13 Of. ll 0 0 
Plates, jin. (basis) aw 6 .. 11 0 0 
at frin. ... 1115 6 ll 5 0 
” aR soe , a2: 8 6 x. 1110 0 
yee: ene te a 1115 0 
Un. fin. to and inel. 
6 ib. per sq. ft. (8-G.)... 12 10 0... 1210 0 
Boiler Plates, jin.... i Os... 12 2 6 


STEEL (continued). 








*Home. TExport. 
& a. d, S89, a. 
Guiascow anp District— 
Angles Miyrd <4 10 12 6 
Tees... Is @.6:, 11 12 6 
Joists re -Orv8:, 10 12 6 
Channels... se ll 5 6. 10 17 6 
Rounds, 3in. and up 1, COS... 1112 6 
= under 3in. 12 13 Of... 8 2 
Flats, 5in. and under 12 13 Of... ll 0 0 
Plates, jin. (basis) i ..s s Al .0 9 
fein. ... 1112)? . [35,4:.2 
fin. . ab $6; 0: 1110 0 
ms es Ss i! SHIEK 3 Ho 1115 0 
Un. jin. to and incl. 
6 lb. per sq. ft. (8-G.) 12 10 0 1210 0 
Boiler Plates, jin. . 11:18 0 is 2 ¢ 
SoutrH Wares AREA— &:-s. @. 2 a a 
Angles R} SO08c. 10 12 6 
Tees... 12 0 6. 1112 6 
Joists i..@.4.. 10 12 6 
Channels... ; iM: <Gvo 10 17 6 
Rounds, 3in. and up 22. 10.6... 11-19 36 
* under 3in. 12 13 Of.. 12? O40 
Flats, 5in. and under 12 13 Of. EE- 0. 6 
Plates, jin (basis) 1110 6 ily 0°® 
fyin. .. 1115 6 ll 5 6 
ban OF 12 0 6 1110 0 
Baik ccin, 2 Se. 1115 0 
Un. jin. to and incl. 
6 lb. per sq. ft. (8-G.) 12 10 0... 12 2 6 
TRELAND—F.0.Q.— BELFAST. Rest oF IRELAND, 
£ s. d. S itd. 
Angles MW & 3. ll 8 0 
Tees... ont ie ON 12 8 0 
Joists ee a a oe 1115 6 
Channels... « He £6 .. 1113 0 
Rounds, 3in. and up EE BS o@... 3 6S Oo 
_~ under 3in. 13°26 Of.. 13 0 6 
Plates, jin. (basis) 3s 0... 1115 6 
a ae ins 0... 12 0 6 
“a 12 3 0. 12 5 6 
Bin ccce oar: ccs ER AO nO. 12 10 0 
Un. yin. to fin. incl. oe i err 12 5 6 
t Rounds and Flats tested quality ; untested, 9s. less. 
OTHER STEEL MATERIALS. 
Home. Export, f.o.b. 
Sheets. ss 2. & s. di 
cr? ia ’ a . 3 PAG. to 14-G 12 10 0| 
14-G. to 20-G., d/d 1510 0 15-G.to20-G12 15 0| 
21-G. to 24-G., d/d 15.15 0 21-G.to24-G13 0 0) 
25-G. and 26-G.,d/d ... 16 10 0 25and26-G 13 15 0} 


South Africa, Rhodesia, Nyasaland, £14; Canada, £14 12s, 6d., | 
f.o.b. basis. Irish Free State, £15 15s., f.0.q., 4-ton lots. 

The above home trade sheet prices are for 4-ton lots and over; 
2-ton to 4-ton lots, 7s. 6d. per ton extra ; and under 2-ton lots | 


} 


to 10-cwt., £2 per ton extra. 
| 


Galvanised Corrugated Sheets, basis 24-G.— 
d. 


Home. a «. 
4-ton lots and up ... 18 10 0 
2-ton to 4-ton lots 18 17 6 
Under 2 tons a a ee ee fa sie e-é 
Export ; India, £18 lis. c.i.f.; Lrish Free State, £18 10s. 


f.o.q.; General, £16 15s. f.0.b., 24-G. basis. 
TIN-PLATES— 
20 by 14 basis, f.o.b. Bristol Channel Ports, 20/3 to 21/6. 
Tin-plate Bars, d/d Welsh Works, £7 15s. 
BILLETs—100-ton lots and over, 35 to 100 tons, 5/- extra ; less 


than 35 tons, 10/— extra. £ s. d. 
Soft (up to 0-25% C.), untested... . Ae aa $e 
er a .” tested Sis 
Basic (0-33% to 0-41% C.)... 8 12 6 
» Medium (0-42 to 0-60% C.) 9 2 6 
Hard 0-61% to 0-85% C.) 912 6 

» (00-88% to 0-99% C.) 10 2 6 

sa » (over 0-99% C.) 10 12 6 
Rails, Heavy, 500-ton lots, f.o.t.... ig 2 6 
9 2 6 


» Light, f.o.t. 

FERRO ALLOYS. 
Tungsten Metal Powder... ... 4/93 per lb. (nominal) 
Ferro Tungsten 4/8 per lb. (nominal) 





Nickel (per ton) ... 
ees Perr 


Ferro Manganese (loose), 76 p.c. 
Silicon, 45 p.c. to 50 p.c. 


Per Ton. Per Unit. 

Ferro-Chrome, 4 p.c.to6p.c.carbon £24 5 0 7/6 

> 6 p.c. to 8 p.c. . £24 0 0 7/6 

ma 8 p.c. to 10 p.c. ... - £24 0 0 7/6 

55 Max. 2p.c.carbon ... £36 0 0 11/- 

- » Ilp.c.carbon ... £38 5 0 11/- 

+ » 0-5p.c.carbon £41 0 0 12/- 

” »» carbon-free - 1/- per lb. 
Metallic Chromium . 2/5 per lb. 


. £18 15 0 home 
. £12 0 Oscale 5/- p.u. 


. 8/6 to 9/6 per Ib. 








os * 75 p.c. ... ..- £17 0 Oscale 6/- p.u. 
» Vanadium ... ... 14/- per lb. 
» Molybdenum oe ... 4/9 per lb.; 5/- forward 
» Titanium (carbon-free) - 9d. per Ib. 

. £185 to £190 per ton 








NON-FERROUS METALS. 


(Official Prices, July 20th.) 


CorrEeR 
Cash ... 
Three Months 
Electrolytic ....., .. ; 
Best Selected Ingots, d/d Bir- 
mingham ..._... 
Sheets, Hot Rolled 


Tubes, Solid Drawn (basis) 
” Brazed (basis) 


Brass— 


Ingots, 70/30, d/d Birmingham 


Tubes, Solid Drawn, 2/1 Alloy 
»  Brazed 
TIN 
£ 
£ 


Cash 

Three Months 
SPELTER— 

Cash . 

Three Months 
Leap— 

Cash 

Three Months 


Aluminium Ingots (British) ... 


FUELS. 


SCOTLAND. 


LANARKSHIRE— 

(f.0.b. Grangemouth- 
Navigation Unscreened 
Hamilton Ell 
Splints 


AYRSHIRE— 


(f.0.b. Ports)—Steam 


FirEsHIRE— 
(f.0.b. Methil or Burntisland)— 
Prime Steam oc ek 
Unscreened Navigation 


| LorH1ans— 


(f.0.b. Leith)—Hartley Prime 
Secondary Steam 


ENGLAND 


SoutH YorKSHIKE, HuLL— 
B.S.Y. Hards... 
Steam Screened 


NORTHUMBERLAND, NEWCASTLE 
Blyth Best 
Second... 
» Best Small... 
Unscreened 


DurHAM— 
Best Gas... 
Foundry Coke 
CarRDIFF— SOUTH WALE 
Steam Coals : 
Best Admiralty Large ... 
Best Seconds 
Best Dry Large 
Ordinaries 
Bunker Smalls 
Cargo Smalls ... 
Dry Nuts 
Foundry Coke 
Furnace Coke 
Patent Fuel 


SwansEA— 

Anthracite Coals : 
oD ere 
Machine-made Cobbles 
Nuts 
Beans 
Peas 


Rubbly Culm... 


Steam Coals : 
Large Ordinary 


FUEL OIL. 


£40 3 9to £40 5 O 
£40 10 Oto £40 IL 38 
£45 5 Oto £45 15 O 
£45 lu O 
£76 0 0 
Home. Export. 
12}d. 12}¢d. 
12$d. 124d. 
£37 0 0 
Home. Export. 
11}d. 113d. 
134d. 13}d. 
194 5 Oto £194 15 O 
194 lO Oto £194 15 O 
£14 3 Oto £14 5 O 
£14 7 b6to £14 10 O 
£14 13 Yto £14 15 O 
£14 16 Sto £14 17 6 
£100 to £105 
Export. 
18/6 to 19/- 
17/ 
19/- 
15/6 
17/- to 17/6 
18/— to 18/6 
16/6 
16/ 
21/- to 21/6 
18/6 to 19/ 
17/9 to 18/6 
16/3 to 17/6 
17/- 
17/6 to 18 
19/4 
26/- to 32/6 
S. 


24/- 
23/6 to 24, 
23/6 to 24/- 

23/ 
16/6 to 18/- 
16/- to 16/6 
25/6 to 26/6 
35/- to 45/ 
28/- to 29/- 

25/6 


38/- to 41/- 
41/- to 51/- 
40/- to 50/- 
33/- to 38/6 
26/- to 30/- 
15/- to 16/- 


20/- to 25/- 








Inland consumption : contracts in bulk. 


Exclusive of Government tax of ld. per gallon. 


Ex Ocean Installation. 


Furnace Oil (0-950 gravity) 
Diesel Oil 


Per Gallon. 
33d. 
43d. 
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French Engineering Notes. 
(From our own Correspondent in Paris.) 
Public Works. 


THE programmes of public works that were 


introduced during the past few years with the idea of 


relieving unemployment, creating an activity that should 
revive public confidence and give, at the same time, a 
stimulus to private industry, produced an unsettled 
situation through the difficulty of procuring the enormous 
sums of money authorised to be spent upon the work. A 
considerable number of undertakings were put in hand, 
and many of them were completed, but for the most part 
they have been held up for want of funds or they proceeded 
so slowly that the general effect on industry and on the 
public mind was rather detrimental than otherwise. It 
seemed as if the scheme had completely failed. Recent 
decrees have now vitalised the movement by bringing 
public works within the scheme of national economic 
reconstruction and by securing the active participation of 
industries, for if the State undertakes to finance practically 
one-half of the programme it cannot do everything, and 
money must be found by those who benefit from the works. 
Revived confidence in the country’s financial standing, 
following upon the influx of gold and cheaper money, has 
greatly facilitated the raising of capital to carry out 
industrial undertakings. Thirteen electricity companies, 
for example, have formed a company with powers to raise 
the 3000 million francs they promised to expend partly 
upon hydro-electrical power stations and partly upon 
distribution, the works including the Génissiat dam on 
the Rhéne, near the Swiss border. This work is the most 
important now being undertaken by the Compagnie 
Nationale du Rhéne, and is indispensable for the scheme 
of international navigation in which Lyons and Marseilles 
are both interested. The electricity companies have 
obtained satisfaction from the Government over the 
question of tariffs, which had been kept down by the Price 
Control Commission, whose duty it was to prevent an 
inflation of selling prices while costs were going up, and 
in Paris an increase in tariffs has been authorised by the 
Government, so that an adequate return on capital is 
assured. In the same way, contractors are grouped for 
financial aid to keep works going during a period of 
irregular payments, but the payments are guaranteed, 
and the works are proceeding with a steady activity that 
is of itself an indication of renewed confidence. The 
sewerage works around Paris are making progress under, 
in Many cases, technical difficulties, and the motor road 
from Saint-Cloud to beyond the suburban area, where it 
joins the national roads to Normandy and Brittany, is 
advancing satisfactorily. Activity is chiefly centred in 
the Paris area, where unemployment is the heaviest. 
When fully extended to the ports and shipyards, if the 
Government’s promises are realised, there will be employ- 
ment in private industries, as is the case at present with 
machine tool firms who are supplying the requirements of 
national factories, as well as of manufacturers engaged on 
State contracts. 


Hydro-electric Power Stations. 

The grouping of electricity companies for the 
financing of hydro-electric production and distribution is 
in accordance with the Government’s scheme to develop 
fully the national power resources. On the ground that 
French requirements amount to 18,000 million kWh a 
year and are increasing annually at the rate of 1000 
million kWh, while the maximum production can only 
exceed 20,000 million kWh by utilising steam electrical 
generating plants, which, it is declared, are out of date and 
inefficient, the Government makes out a case for increasing 
the hydro-electric supply by 1000 million kWh a year. At 
present the only important undertakings in hand are the 
Génissiat and the Aigle dam on the Moyenne Dordogne. 
The Génissiat dam will flood a narrow valley up to the 
Swiss frontier. It will have a height of 75m. above the 
bed of the Rhéne, and the volume of water will be 900 
cubic metres a second, The maximum energy available 
is declared to be 407,000 kW, but normally itis not likely 
to exceed 176,000 kW. The power station will be erected 
at the foot of the dam with turbo-alternators having a 
capacity of at least 300,000 kW. The cost is estimated to 
be 681 million franes. There are many other projects for 
hydro-electric plants in the Alps, the Massif Central, and 
the Pyrenées now under consideration, and the distribution 
of energy is an important factor in the scheme, for it is 
stated that 1250 miles of high-tension mains will have to 
be constructed during the next six or seven years. The 
Government’s efforts to develop the hydro-electric supply 
are at variance with the policy pursued up to the present 
of utilising hydro-electric energy as supplementary to 
that produced by steam electrical generating plants and 
providing a reserve in case of emergency. As the two 
sources are interlocked, it is found that more energy is 
being supplied by the hydro-electric power stations than 
by the steam electrical generating stations, which are 
retrograding while more use is being made of hydraulic 
power. This is quite in keeping with the policy of making 
the fullest use of home sources of power with the object of 
avoiding too heavy an importation of fuel, particularly 
when the monetary devaluations have increased consider- 
ably the cost of foreign coal; but, after all, electrical 
energy is mostly generated within an economic radius of 
the French collieries, so that the argument in favour of 
the substitution of hydraulic power for coal as a generator 
of electrical energy may be lacking in force, when the 
hydro-electrical energy has to be distributed over con- 
siderable distances. A risk that can only be avoided by a 
supply of electrical energy in economic coal distributing 
areas is the stoppage of hydro-electric power stations in 
the eastern regions of France where frosts are liable to be 
severe. 


The Longest Cableway. 

As stated recently, the highest cableway in 

Europe is to be constructed well beyond the snow line on 
the Chamonix side of Mont Blanc. The longest cableway 
will be that which it is proposed to erect between Chante- 
merle and Serre-Chevalier, in the Hautes-Alpes, following 
the mountain range from the Col da Lauteret to the 
Durance at Briangon. It will be built in two sections of 
8000ft. and 552%ft. long. It will carry 160 passengers an 
hour at a speed of 16ft. a second. 


British Patent Specifications. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 





Copies of Specifications may be obtained at the Patent Office, 
Sales Branch, 25, Southampton-buildings, Chancery-lane, W.C.2, 


ls. each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification. , 


STEAM GENERATORS. 


484,823. December 17th, 1936.—Sream Separators, Caird 
and Rayner, Ltd., 777, Commercial Road, Stepney, London ; 
and Richard Faithfull Reddick, 144, Littleheath Road, 
Selsdon, Surrey. 

The invention is particularly concerned with evaporators of 
the kind wherein a separator comprising a series of baffle 
elements is disposed in the steam space of the evaporator and 
through which the steam generated therein is caused to flow in 
order to separate the moisture content from the steam. With 
this type of apparatus it has been discovered that the wet 
steam in its passage through the baffle elements satisfactorily 
deposits its moisture content upon the baffles, but such moisture 
is to a certain extent prevented from draining away by the 
steam passing through the several stages of the baffle, and 
portions of such moisture are carried over to the dry steam 
outlet, thus nullifying the action of the baffle members and 
defeating the object for which they are intended. The object 
of the present invention is to obviate this disadvantage and in 
a steam separator of the type described the baffle members are 
associated with gutters or troughs which form receptacles for 
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the water draining from the bafiles. Referring to the drawings, 
A is the upper part of a steam boiler or other evaporator con- 
taining the steam separator B through which the steam is caused 
to flow to a dry steam outlet C. The baffle elements, which 
may be of any known construction, comprise a series of cylin- 
drical sections D, which are arranged concentrically upon a 
transverse platform or base member E within the steam space 
of the evaporator. The baffle elements are closed at their upper 
end by a partition or cover, the base member E being formed with 
a central opening providing a wet steam inlet. The arrange- 
ment provides that wet steam is caused to pass from the inlet 
through the baffle elements D and thence to the dry steam 
outlet C. The base-plate E is formed with a pair of annular 
gutters F which communicate with the bases of the baffle sections 
by means of a series of openings. Each gutter communicates 
with the water space of the evaporator by means of a pipe, so 
that the water accumulating is drained away. The platform on 
which E is fixed also communicates with the water space of 
the evaporator by means of a pipe, in order that water draining 
from the outer baffle member will drain to the water space of 
the evaporator.—May 11th, 1938. 


Furt BurNeERs, Babcock and 


$85,600. January 22nd, 1937. 
Wilcox, Ltd., Babcock House, Farringdon Street, London, 
E.C.4. 
This invention relates in general to fuel burners 


adapted for efficiently burning a plurality of different fluid 
fuels, either separately or simultaneously. The general object 
is the provision of an improved burner construction of the above 
type and more particularly a combinatien fuel burner adapted 
for installation in a furnace wall having a row of cooling fluid 
tubes associated therewith. A further and more specifie object 
is the provision of a combination fuel burner for pulverised and 
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gaseous fuels embodying fuel dispersal devices for the pul- 
verised fuel and of improved means for supplying the gaseous 
fuel. In the accompanying figure is shown one embodiment of 
the combination burner arranged to discharge downwardly 
through a horizontally extending tube-cooled furnace wall, such 
as the arch of a steam boiler furnace. As shown, the arch 
includes a row of transversely spaced tubes A with the inter- 


A extend and through which the fuel and combustion air are 
downwardly discharged into the furnace. The burner comprises 
parts for discharging a pulverised solid fuel, and other parts for 
discharging a fluid fuel. The pulverised fuel burner parts consist 
of a tip member D downwardly diverging in two directions and 
divided into a series of discharge nozzles E. The nozzle-forming 
parts are proportioned and arranged to provide a substantially 
uniform distribution of the fuel to the several nozzles, each of 
which terminates in a substantially rectangular discharge 
opening at the outer side of and spaced from a corresponding 
tube. As installed, each nozzle is preferably directly above a 
corresponding tube. The pulverised fuel discharge parts are 
enclosed by a casing F which extends outwardly from the 
boundaries of the fuel burner port and is connected to the air 
supply system, so that combustion air will flow around the ends 
of the pulverised fuel burner and through the channels formed 
between the pulverised fuel discharge nozzles, and the intertube 
spaces below. To avoid the excessive wear which would occur 
on the burner port tube portions due to the impingement of the 
pulverised fuel, these tube portions are provided at their outer 
sides with fuel dispersal members G. Each member G is 
rounded to provide a substantially equal division of the 
pulverised fuel stream. Alternate fuel dispersal members are 
employed as fluid fuel discharge manifolds, and these members 
H are made hollow and at one end of each member is connected 
a nipple leading to a corresponding header J. The headers are 
connected to a tapering supply duct externally connected by a 
pipe K to a suitable source of gaseous fuel.— May 23rd, 1938. 


TRANSFORMERS AND CONVERTERS. 


486,356. June 6th, 1936.—IGNiTION Devices For ELEcTRIK 
DiscuHarce Devices, The British Thomson-Houston 
Company, Ltd., Crown House, Aldwych, London, W.C.2 

The ignition of the cathode spot on the mercury is effected, 
in accordance with the invention, by an ignition anode A 
which is disposed at a slight distance from the cathode and in 
proximity to which a comparatively great vapour density is 
generated. The mercury B is vaporised by a heating body (, 
and is blown through tubes D, E, past the ignition anode on 
to the cathode. The vaporising mercury is continuously 
replaced from the cathode through a tube F. Owing to the 
high vapour pressure in the neighbourhood of the ignition 
anode and in the discharge path between it and the cathode, 
the starting of the ignition are is rendered possible between 
the ignition anode and the cathode, at a comparatively low 
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pressure. In many cases, it is advantageous to subject the 
grid G, which serves for the ignition and for the de-ionisation, 
to the same voltage as the ignition anode A. Owing to the 
annular form of the cathode, the cathode spot is prevented from 
burning beneath the opening of the anode protection tube H, 
so that mercury vapour and drops of mercury canot reach the 
immediate neighbourhood of the anode. Owing to the cooling 
of the central part J of the cathode by the air current K, the 
vapour pressure in the interior of the protection tube H, and 
thus also close round the anode L, is determined. In the fore- 
going construction, disturbances occasionally occur, in that the 
cathode spot ignites on the surface of the mercury at B instead 
of at M, but this disadvantage can be avoided by narrowing 
the tube B, or by providing baffles in this conduit.—June 2nd, 
1938. 


FURNACES. 


485,763. November 24th, 1936.—Frrinc HEATING APPLIANCES, 
James William Lewer, 12, Great St. Andrew Street, 
Shaftesbury Avenue, London, W.C.2. 

The apparatus described in this invention is for use with 

stoves, central heating, and domestic boilers fired with 

anthracite, which are in continuous operation over long 
periods, one of the main objects being to maintain a compara- 
tively thin fuel bed and an effective distribution of combustion 
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air under all conditions of operation. The hopper A feeds fue! 
continuously into the furnace, the flow being stopped by a 
valve B when required, but normally the supply of fuel depends 
upon the rate of consumption in the fire-box. A hollow cone C 


having its apex below the centre of the fuel pipe outlet is set 





tube spaces closed by blocks B. Some of the biocks are omitted 








to form a rectangular port in the arch, across which the tubes 


at a distance depending upon the thickness of fuel bed it is 
Round the edge of the 


desired to maintain in the fire-box. 
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base of C are a number of apertures for delivering air from the 
blower D through the pipe E. A thermostat F in the delivery 
pipe of the boiler controls the strength of the foreed draught 
from the blower to increase the draught as the temperature 


falls.—May 24th, 1938. 
LIGHTING AND HEATING. 
485,180. November I4th, 1936.—ELserric Lamps, The British 


Thomson-Houston Company, Ltd., Crown House, Aldwych, 
London, W.C.2, and William Rule, of 10, Fisher Avenue, 
Rugby. é 

In securing lamp caps or bases to glass bulbs it is customary 
to use one of several well-known types of cement which adheres 
both to the glass and to the metal, but the objection to 
this method when dealing with modern high-wattage lamps is 
that, owing to the fact that the cap may attain a very high 
temperature if the lamp is in operation for a prolonged period, 
the cement deteriorates and separates from the glass, thereby 
allowing the bulb to move relatively to the cap. The object 
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of this invention is to overcome this objection. The glass 
portion A which receives the cap is provided with indentations 
B. The cap or sleeve C is provided with holes D corresponding 
in number and registering with the indentations B in the glass. 
A metal or metallic alloy E, such as solder, is run through the 
holes when the cap is placed in position so as to fill the indenta- 
tions. The interior of the cap C may be tinned or otherwise 
treated to cause the metal to adhere firmly. The number of 
holes and indentations may be varied according to the size of 
the articles to be secured together. Rigid and accurate fixing 
of the metal cap is thus assured and the temperature to which 
the device may be raised is only limited by the melting point 
of the metal or solder used.—May 16th, 1938. 


MISCELLANEOUS. 


485,517. July 7th, 1937.—IwpRoVEMENTS IN WRENCHES, 
George Andrew Steele, 6, Spencer Road, Chiswick, London, 
W.4. 

In this wrench the lower jaw is integral with the handle. 
The upper jaw comprises two parts connected together, over the 
whole or a part of their length, by a bridge piece A, and each 
having a downwardly extending shank B. These shanks, which 
pass one on each side of the 
lower jaw, are connected at their 
lower ends by a second bridge 
piece C, A relatively thin spring 
steel rod D, normally extend- 
ing substantially parallel to the 
handle, is secured in a lug E on 
the back of the bridge piece C. 
The upper jaw and its shanks 
are free to move in the direction 
of the handle and the lower jaw. 
The amount of movement is 
adjustably limited by a screw 
which engages in a tapped hole 
in the bridge piece C and by its 
rounded end in a recess in the 
underside of the lower jaw. 
Movement is also restricted by 
stop pins or projections carried 
by the lower jaw. The teeth 
of two jaws are formed so 
that their apices lie on shallow 
V-shaped formations which are 
concave towards each other. 
The teeth of all parts of both 
jaws are so directed that they all 
act in one direction for gripping 
To use the wrench 
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purposes. i 

the screw is slacked off, if ' 

this is necessary, until the work ay 

can be introduced between the ay | 
; 
Jd 


opened jaws. The jaws are then 
vlosed, the screw being, if re- 
quired, tightened up, until the. 
jaws firmly engage the work with the rod D spaced slightly from 
the handle. D is then gripped towards the handle, and the 
work is turned or held in the usual way. The final tightening 
of the jaws to apply gripping pressure to the work is effected 
or assisted by the gripping of the spring rod to the handle. The 
jaws can be opened by swinging the rod D away from the 
handle._May 20th, 1938. 


484,788. November 30th, 1937.—ELecrric INsuLatToRs, The 
British Thomson-Houston Company, Ltd., of Crown House, 
Aldwych, London, W.C.2. 

In order to avoid any atmospheric moisture deposits, post 
type insulators for the open air, especially for high working 
voltages, are filled inside with insulating substances, neutral 
gases, or, in order to reduce the internal volume of air, with 
porcelain or quartz powder. The drawback of a filling with 
solid or liquid material is the great weight and the reinforce- 
ment of the supporting structure involved. The dis- 
advantages of a filling with gases are the difficulties of pro- 
ducing the sealing and of inspecting it in the course of operation. 
Moreover, in the case of post type insulators filled with insulating 
substances or oil, the horizontal erection makes the presence of 
an expansion vessel necessary. These drawbacks are obviated 
according to the invention by filling a post type insulator with 
a solidified foam of a solid insulating substance, which 
clings to the inner walls of the insulator, its bubbles—filled 
with dry gas—being closed. Such a filling is of small weight. 
Further, since the hollows of the bubbles cannot communicate 
with the external air, a good state of insulation is always main- 
tained in the interior of the insulator. An asphaltic or bitumin- 
ous substance, which turns liquid at a temperature of approxi- 
mately 120 deg. Cent. and is solid at the prevailing outdoor 
temperatures is suitable as the material for the foam. The foam 
is produced from it in the manner soap foam is formed, dry air 
or dry gas being introduced through a small tube into the liquid 
substance which has been poured into the hollow space of the 
insulator. In some cases india rubber or a rubbery substance, 





such as acetyl-cellulose, benzyl cellulose, or dissolved nitro- 
cellulose, is suitable for filling purposes, a porous condition 
being imparted to the substance by suitable known methods. 
In the case of ceramic insulators, vitreous materials may be 
used. In this case also the foam is produced with the liquid 
substance present in the hollow space. of the insulator and is 
transformed by the subsequent combustion process into a solid, 
glassy condition.— May 10th, 1938. 


485,885. January 13th, 1937.-Swivet Pree Joints, Gaskell 
and Chambers, Ltd., Dale End Works, Dale End, Birming- 
ham, and John Sinclair Weightman, of the same address. 

The union member A comprises a sleeve which is soldered 
or welded to the pipe B, and an externally serewed cup-shaped 
portion in which are mounted a washer C of cork and a disc 

D, which may be of synthetic resin. The outer face of D is 

formed with a pair of annular grooves. Rotation of C and D 

in A is prevented by flats on their peripheries which corre- 

spond with a small flat on the inner circumference of A. The 
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other pipe E has an internally screwed union F soldered or 

welded on it, and in F is screwed a sleeve G, projections on the 

flange of which correspond to the annular grooves in D. 

cup-shaped member H is mounted on the shoulder of G between 

F and the flange. A ring of balls is placed round the inside 

surface of H and the flange of G, and H is screwed up on D. 

By this arrangement the assembly of F and G on the pipe E 

swivels freely in relation to the assembly on pipe B, sealing 

against leakage of liquid being effected by the cork washer C 

and the contact between the corresponding grooves in D and 

projections in the flange of G.—May 26th, 1938. 

485,969. September 3rd, 1937.—GriINDING MaTeERIALs, Fried. 
Krupp Grusonwerk Aktiengesellschaft, Magdeburg-Buckau, 
Germany. 

By arranging a number of transverse troughs A directly 
behind each other, a grinding bed is formed to which circular 
or elliptical motion in a vertical plane at right angles to the 
troughs is imparted by means of excentric oscillatory masses B 
or by means of an excentric drive, the bed being supported on 
springs. The sides of the troughs nearer the feed end are less 
steeply inclined than those nearer the overflow or delivery end. 
The upper edges of the troughs are extended upwardly and rear- 
wardly, i.e., towards the feed in end, the upwardly extending 
edges with the exception of the trough nearest the feed end 
being in the form of screens. The grinding bed is enclosed by a 
cover. The screens extend right up to this cover, so that each 
trough is self-contained. The troughs are partly filled with 
grinding elements, preferably consisting of rods. The material 
to be ground is fed through opening C above the first trough and 
when ground is discharged through the chute D. In order to 
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prevent dust from being discharged at the delivery end, the 
charging hopper is connected with the filler by means of a cowl. 
The dust produced in the interior of the grinding bed is con- 
stantly drawn off by suction, a suction branch pipe E communi 
cating with each trough except the first. The suction branch 
pipes lead to a common suction pipe F at the side of the grinding 
bed. The suction pipe F is connected to a dust separator G, a 
blower H, and thence back into the chamber of the first trough. 
The material charged into the first trough, together with the 
rods contained in this trough, carry out a continuous rotary 
movement in the direction opposite to that of the rotation of the 
excentric, This causes the material to accumulate in the direc- 
tion of travel to a higher level on the side of the trough, which is 
nearer the delivery end than on the feed side, so that the 
material on being reduced to a size below that of the width of 
the mesh of the screening part of the trough falls through the 
screen into the adjacent trough. The grinding process is repeated 
in this and in each subsequent trough until the material is dis- 
charged through the delivery chute D.—May 27th, 1938. 


485,408. March 4th, 1937.—Atr INSULATED ELEcTRIC CaBLEs, 
Siemens und Halske Aktiengesellschaft, of Berlin-Siemens- 
stadt, Germany. 

This invention relates to air insulated electric cables and 
specifically to air insulated concentric high-frequency cables, 
in which the inner conductor is formed as a sub-divided con- 
ductor having a smooth external surface. An inner conductor A 
is composed of three sector-shaped component wires B, C, and D 
combined by mutually stranding the three wires into a con- 
ductor of circular cross section having a smooth surface. The 
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three component, wires, are stranded together with7a lay of such 
a length that interfering longitudinal magnetic, fields cannot 
occur in the conductor. The composite inner conductor so 
constructed has wound around it a spacing member E extending 
in open helical turns, surrounded by an insulating sleeve F 
formed as a band winding. The spacing member E and the 
sleeve F of insulating material preferably consist of substances 
of high insulating value for high-frequency work, such, for 
example, as polyvinyl compounds and preferably polystyrol. 





Over the insulating sleeve F is arranged an outer conductor G 

consisting of a stranded layer of strips of good conducting 

material, which has firmly wrapped around it a band H, for 
example, of copper, for the purpose of holding the strips of the 

outer conductor in position. Around the band H is wound a 

band J of insulating material, outside which is a water-tight 

cable jacket K and a flat wire sheathing L embedded in layers of 

a jute compound, The inner composite conductor A, the outer 

conductor G, and the flat wire sheathing L are arranged with 

the convolutions of their strands wound in the same direction. 

The cable is suitable for frequencies in the neighbourhood of 

one million cycles per second.—May 19th, 1938. 

485,509. March 17th, 1937.—IMPROVEMENTS RELATING TO 
Heat InsutatinG SLaBs AND METHOD oF MAKING THE 
Same, British Zonolite Products, Ltd., Orchard House, 30, 
Orchard Street, London, W.1. 

According to this invention, there is provided a heat insulating 
slab for building construction comprising in combination 
granules of exfoliated vermiculite, wherein laminz of the granules 
are partly separated by minute capillary spaces, and a semi- 
plastic binding material comprising asphalt for cementing the 
said granules together and coating only their outer surface 
whereby the spaces in the granules, being unfilled, are capable 
of exerting their normal heat insulating function, while, at the 
same time, the slab is free to flex slightly without cracking by 
virtue of the nature of the binding material. The invention also 
includes a method of making such heat insulating slabs. The 
vermiculite is delivered from an appropriate place of storage A 
through a chute to a rotating oan B inclined at such an 
angle as to cause the vermiculite to travel through the cylinder 
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as rapidly as possible consistent with proper coating with 
asphalt. Hot asphalt is sprayed upon the vermiculite as it 
travels through the cylinder by spray nozzles C carried on a pipe 
projecting through the wall, which closes the upper end of the 
cylinder. The vermiculite is introduced into the cylinder in 
cold conditions and the spray of liquid asphalt is made suffi- 
ciently fine so that the coating on the granules is quite thin and 
congeals immediately on striking the cold granules to such a 
degree that it loses its natural ability to flow into capillary 
passages. As the coated vermiculite issues from the lower end 
of the cylinder B it falls on a travelling belt D, carrying mould 
forms by which the coated granules are shaped into slabs. 
Slabs are rendered superficially non-adhesive by applying non- 
adhesive material, such as talc or, as shown, paper, to the surface 
of the slab. The mould forms are lined. After the moulds have 
been filled the material is distributed to uniform thickness and 
slightly compressed by a belt E which travels around a pressure 
roll located to gauge the thickness of the slabs. A wed or facing 
sheet of paper F is applied to the top faces of the slabs by running 
it over the belt E, by which it is pressed against the slabs. 
May 20th, 1938. 








Forthcoming Engagements. 


Secretaries of Institutions, Societies, déc., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 
of the week preceding the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 


North of England Institute of Mining and Mechanical Engineers. 
To-day.—Visit to C. A. Parsons and Co., Ltd., Heaton Works, 
Newcastle-upon-Tyne, 2.15 p.m. 
World Power Conference. 
Thursday, Aug. 25th, to Friday, Sept. 2nd.— Vienna Sectional 
meeting. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


TecaLemit, Ltd., Brentford, and the Laycock Engineering 
Company, Ltd., Sheffield, announce that in future the marketing 
of all Laycock garage equipment products will be undertaken 
solely by Tecalemit, Ltd. The Laycock Engineering Company, 
Ltd., will concentrate on the building of garage equipment ot 
both its own and Tecalemit design. 








CONTRACTS AND ORDERS. 
The Editor is always happy to print short announcements of 
contracts and orders in this column provided they are sent to him 
in time to have news value and that they are likely to interest readers. 


H. Purrert anv Uo., Ethelburga House, 91 and 93, Bishops- 
gate, London, E.C.2, inform us that they have received a 
contract to supply and fit their patent ‘‘ Abato ” furnaces for 
elimination of smoke and grits to two Lancashire boilers at 
Manor Place public baths, Southwark, S.E. 








CATALOGUES. 


Harpypick, Ltd., Sheffield, 8.—List No. 471, describing the 
‘* Barkston ’’ stone dust distributor for mines. 

Co.viLues, Ltd., 195, West George Street, Glasgow.—-Booklet 
on special steels used in locomotive construction. 

A. C. Wickman, Ltd., Coventry.—Particulars of the com- 
pany’s new five-spindle automatics and their setting. 

J. Stone anv Co., Ltd., Deptford, S.E.14.—-A number of 
pamphlets on various types of ships’ windows and side lights. 
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A Seven-Day Journal. 


British Shipping in the Pacific. 


A JOINT statement in the following terms was issued 
on Friday, July 22nd, by Sir Edward Beatty and 
Lord Craigmyle, relating to the proposed construction 
of two liners for Pacific service :—A draft agreement 
has for some time been under discussion by the 
Canadian Australasian Line and the Governments of 
the United Kingdom, Canada, Australia, New Zealand 
and Fiji for the maintenance and improvement of the 
passenger and cargo service between Vancouver, 
Suva, Auckland, Sydney, and Melbourne, which 
provides for financial assistance from the interested 
Governments to the shipping company for the con- 
struction in Great Britain of two new ships for Pacific 
service, designed to maintain the prestige of Empire 
shipping on the Pacific Ocean. Plans and specifica- 
tions for two new ships have been submitted by the 
company to selected shipbuilders, and quotations for 
construction have been received by the company. 
Unfortunately shipbuilding prices have reached an 
uneconomical peak, and therefore the company has 
decided that construction is impracticable for the 
present. The discussions leading to the draft agree- 
ment have been undertaken with the greatest friendli- 
ness and good will, and leave no room for doubt as 
to the essential character of the service in the interests 
of Empire trade. While the temporary postpone- 
ment is to be regretted, the company anticipates the 
resumption of discussions looking to the construction 
of the new ships as soon as economical shipbuilding 
prices prevail. It is desired to pay tribute to the keen, 
practical interest displayed in the project by the 
Ministers of the interested Governments, and by their 
officials, through whose efforts the preparation of the 
draft agreement has been possible. ’ 


The Late Sir Nowroji Saklatvala. 


INp1A has lost a leading industrialist by the death 
of Sir Nowroji Saklatvala, the chairman of Tata, 
Sons, Ltd., which took place suddenly at Aix-les- 
Bains on Thursday evening, July 21st, following a 
heart attack. Sir Nowroji, who was only sixty-two 
years of age, received his education at St. Xaviers 
College, Bombay. When a young man he came to the 
notice of the late Jamsetji N. Tata, one of India’s 
pioneers of industry, and was associated with his 
sons, Sir Dorabji and Sir Ratan Tata, in the beginnings 
and the subsequent development of the iron and steel 
works of the Tata Company at Jamshedpur and 
Tatanagar. In 1932, on the death of Sir Dorabji, 
Sir Nowroji was appointed the head of the great 
undertaking, which gives employment to something 
like 60,000 persons, and is an important source of 
revenue to the railways and the Government of India. 
Under his guidance and sound judgment the Tata 
undertaking continued to prosper. In 1923 he was 
appointed C.I.E.; ten years later he was knighted, 
and at the beginning of last year was made a K.B.E. 
These honours were awarded to him, not only as a 
recognition of his great work for the Tata Company, 
but for the many public services he performed. 
During the war period he served as Chairman of the 
Bombay Millowners’ Association and he represented 
that body in the Council of State soon after the 
Montague-Chelmsford reforms came into force. In 
1921 he was chosen as the employers’ delegate from 
India at the International Labour Conference at 
Geneva. 


Progress in the Special Areas. 


THE Commissioner for the Special Areas in England 
and Wales announces that up to the end of June, 
1938, offers of contributions towards, rent, rates, and 
income tax had been made to fifty-nine industrial 
undertakings to induce them to set up factories in the 
Special Areas of England and Wales, and further 
negotiations were in progress. On the Team Valley 
Trading Estate near Gateshead, fifty-nine factories 
had been completed up to the end of June, fifty-seven 
being occupied and employing about 1100 people, 
while tenants had been obtained for forty-four further 
factories, of which thirty-eight were under construc- 
tion and other negotiations were in progress. The 
number of men employed on development and con- 
struction work on the estate and on other industrial 
sites at Pallion, near Sunderland, St. Helen Auckland, 
in South-West Durham, and Tynemouth was 1571. 
On the South Wales Trading Estate at Treforest, 
nineteen factories were occupied at the end of June, 
giving employment to 419 people, and a further 
twenty-one factories were under construction for 
tenants and negotiations for other tenancies were in 
progress. The factory at Llantarnam was ready to 
begin production, and building operations continued 
on the factories at Cwmbran, Cyfarthfa, and Ynyswen. 
An important firm of glass manufacturers had nearly 
completed a factory near Pontypool ; 570 men were 
in employment on development and construction 
work on the Trading Estate and 407 on the other 
industrial sites. Two factories were being built at 


Good progress was made during the month with a 
factory at Millom for a leather manufacturing com- 
pany and with the reconstruction of Cleator Mill, for 
which two tenants have been secured. Arrange- 
ments have been made for the establishment of 
another new factory near Whitehaven. On June 30th 
222 men were employed on development and con- 
struction work on these sites. Progress has been 
made with the preliminary arrangements for the 
repairs to Maryport Harbour. During the month of 
June, the Commissioner promised grants towards the 
cost estimated at approximately £195,000, of public 
health and sanitary services in the Special Areas. 
The Commissioner’s total commitments at the end of 
June, 1938, in respect of all the Special Areas in 
England and Wales were approximately as follows :— 
Grants to assist industry, £5,108,000; grants for 
land settlement, &c., £3,258,000; grants towards 
the cost of schemes urgently necessary in the interests 
of public health, £5,700,000 ; other grants, £2,157,000 ; 
making a total of £16,223,000. The total expenditure 
involved, excluding the capital brought into the areas 
by new firms being established on the trading estates 
and elsewhere, was more than £22,000,000. 


An Indian Locomotive Enquiry. 


Ir is announced by the Indian Government that 
the recommendation of Mr. Justice Thom, following 
the accident which occurred near Bihia on the East 
Indian Railway on July 17th last year that an expert 
independent committee should be appointed to 
inquire into the design of the ‘* X B ” locomotives and 
the circumstances of their purchase, has been accepted. 
The Committee has now been appointed, and the 
inquiry, it is stated, will not be confined to the “ X B”’ 
locomotives, but will also cover the two other types 
of broad-gauge ‘“‘ Pacific’? engines, ““XA” and 
“XC,” which are at present in use on the railway. 
It may be recalled that the accident caused by the 
derailment of the Punjab to Howrah express, in which 
more than a hundred lives were lost, was attributed 
by Mr. Justice Thom to distortion of the track caused 
by the particular type of locomotive running at an 
excessive speed with hunting. The Chairman of the 
Committee of Inquiry will be, it is announced, 
Lieut.-Colonel Mount, the Chief Inspecting Officer of 
Railways in the Ministry of Transport. The other 
members of the Committee will include :—Mr. R. 
Carpmael, Chief Engineer, Civil, of the Great Western 
Railway ; Rai Bahadur P. L. Dhawan, late Chief 
Engineer of the North-Western Railway, India, who 
is now a member of the Federal Public Service Com- 
mission ; Monsieur Leguille, Regional Chief Engineer 
of the French National Railways; and Mr. W. A. 
Stanier, Chief Mechanical Engineer of the London, 
Midland and Scottish Railway. The Secretary of the 
Committee will be Mr. K. C. Bakhle, with Mr. E. 8. 
Cox as technical assistant. The Committee is expected 
to meet in India on September Ist, and after making 
its inquiries in India, it will sail for Europe in the 
middle of October, where its report will be completed. 


The Use of Coal in Mercantile Ships. 


Ix introducing a Supplementary Estimate of 
£143,804 for the Ministry of Mines, in the House of 
Commons on Monday, July 25th, Captain Crookshank, 
the Minister of Mines, spoke of a possibility of a 
return from oil to coal in certain classes of ships in the 
mercantile marine. He said that during the first six 
months of this year, as compared with last year, the 
output of coal had only increased in two districts, 
and that to a very small extent, namely, in Durham 
and South Wales. Over the whole coalfield there had 
been a decrease in output of nearly 3,500,000 tons. 
The biggest export drop had been to France, namely, 
about 1,000,000 tons. On the other hand, there had 
been an increase in the case of Italy, Germany, and 
Spain. In February, 1937, he had convened a con- 
ference of all the technical interests and people 
directly concerned to see whether something could be 
done to encourage the use of coal in the mercantile 
marine and thereby check the onslaught of oil. As 
a result of that conference a committee was formed 
to make investigations. That committee had arrived 
at a careful and unanimous report, which would. be 
available very shortly. It was interesting to know 
that the committee had found that there was some 
possibility of a return from oil to coal in certain 
classes of ships, more particularly large tramps, cargo 
liners, and intermediate passenger liners of horse- 
powers ranging from 1500 to 8000. The committee 
recommended that further steps should be taken to 
pursue experiments in that direction. 


Mechanisation in Mines. 


In other parts of the speech above referred to 
Captain Crookshank dealt with the problem of the 
increase of machinery in mines and its effects on the 
men, the question of inspection, and the employment 
problem. Noise to-day, he stated, was one of the 


account of the sound of the machinery the muners 
could not hear the natural noises which, so often in 
the past, had warned them of dangers. We were in 
the midst of a technical revolution in mining with the 
coming of the machine, greater perhaps than the 
mining community itself appreciated. Last year the 
amount of coal cut by machinery was 137,000,000 
tons, or 50 per cent. of the total output. That com- 
pared with 80,000,000 tons, or 38 per cent. of the 
output, only five years before. That was a great 
increase, but not nearly so large as in conveying. 
Last year 51 per cent. of the output was conveyed by 
mechanical means, as compared with 25 per cent. five 
years ago. In the same period the amount of coal cut 
by pneumatic pick had increased from 4,000,000 tons 
to 13,000,000 tons. As to employment, men, he said, 
were being displaced by the machine, and since 1920 
more than half a million had been driven out of the 
mining industry. The process of machine mining had 
been successful in regard to output. Unemployment 
was the result of technological progress in the mines 
of the world. In 1936, 55 per cent. of the coal in this 
country was cut by machinery. The figures for other 
countries were 79 per cent. for America, 92 per cent. 
for France, 97 per cent. for Germany, and 98-5 per 
cent. for Belgium. 


Basic Road Statistics. 


Tue British Road Federation, of 120, Pall Mall, 
London, 8.W.1, has performed a useful service for 
those interested in road engineering and _ traffic 
problems, by publishing a booklet entitled ‘“ Basic 
Road Statistics for Great Britain, 1938.’’ The booklet 
was first compiled last year, and has just been issued 
in an up-to-date and amplified form. It will, it is 
hoped, form a standard reference on all road matters. 
The sources of information are quoted, and the 
information given should bring some degree of order 
into the confusion which inevitably arises from the 
use of conflicting or contradictory road statistics. 
The subjects dealt with include the number of 
workers employed in road transport, motor taxation, 
and road expenditure, traffic density and growth, 
and motor vehicle and road accidents on an inter- 
national basis. Particulars are given of the number 
of motor vehicles in service over a number of years, 
the number of oil engine driven vehicles, particulars 
of the number of electric tramways, and the number 
of horses in road service. The mileage, cost of main- 
tenance, and traffic density on classified roads is dealt 
with. A summary of legislation relating to motor 
transport is given and the growth of passenger and 
goods transport is described, with appropriate figures. 
The matters relating to road revenue from the motor 
fuel tax and licence duties are fully covered, as is the 
subject of road finance. This section includes a 
summary of recent expenditure, current, and future 
expenditure, and the progress of the five-year plan. 
Finally, the Road Fund reports are reviewed, and a 
short bibliographical account of the petrol tax is 
given, followed by a section devoted to the Road 
Fund and the Exchequer. Now that this informa- 
tion is easily available, the hope is expressed that the 
figures given may be adopted wherever possible. 


British Shipping Problems. 


In his speech at the annual meeting of the London 
General Shipowners’ Society, which took place at 
the Chamber of Shipping on Friday, July 22nd, 
Mr. K. R. Pelly, the Chairman of the Society, said 
that the year had been one of rising costs in every 
direction. It was probable that costs would still 
increase, and the freight market was in an unsatis- 
factory condition. The shipping industry, he said, 
was putting its house in order, and he welcomed the 
several schemes of co-operation that were in existence. 
The industry was, however, still faced with competi- 
tion from abroad by subsidised foreign tonnage and 
subsidised shipbuilding, by low wages, and by man- 
ning scales which were not comparable with those 
under the British flag. From within the industry it 
was not possible, he held, to deal with the competition 
of foreign subsidies ; that must be a matter for the 
Government. Plans for maintaining and increasing 
British tonnage are now being prepared by the 
Shipowners’ Parliamentary Committee of the 
Chamber of Shipping, and will be brought before the 
Board of Trade. There are many shipowners, 
however, who suggest that the first step should be to 
appoint a Minister of Shipping with Cabinet rank, 
as they are convinced that shipping and its national 
interests demands the full attention of a Minister, 
especially in view of the many activities which 
now come under the Board of Trade. As to the 
possible improvement of shipping conditions, Lord 
Essondon, speaking at the annual meeting of Furness, 
Withy and Co., Ltd., on Tuesday last, took a more 
optimistic view of the outlook. While he admitted 
that a temporary setback had occurred, he said that 
the gap between unprofitable and profitable trading 








Maryport, for one of which a tenant had been obtained. 





most urgent problems for consideration, because on 





could be bridged by a revival in international trade. 
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Gear Performance. 


By H. E. MERRITT, D.Sc. 


No. 


Y; 


(Continued from page 86, July 22nd ) 


WORKING STRESSES AND DEsIGN FAcTors. 


N previous articles, methods of calculating com- 
parative stress values were given for both bend- 
ing and line-contact loading. It is equally necessary 
to establish values for the permissible working stresses, 
which can be done only by means of data derived 
from experience and experiment. 
The normal procedure consists in determining, 
for each material, *‘ basic ” stresses for “‘ strength ” 


Specification. | Material. 


Phosphor-bronze 


B.S.S8. 421/1931 
B.S.S. 421/1931 Phosphor-bronze 
B.S.S. 421/1931 ; Phosphor-bronze 
B.S.S. 321, Grade A. | Cast iron : 
B.S.8. 30, Grade A .| Cast steel 
| Carbon steels 
B.S.S8. 5005/203 wes eee} = O° 350-45 C 
B.S.S. 5005/204 eee seep = O° 35-0 45 C... 
S70 ne 0-5-0-6C 
S79 ans ase “bent leowtekaea 0-5-0-6C re = 
: Carbon-chromium steels : 
B.S.S. 6381/1936 0-5-0-6 C, 0-5-0-6 Cr 
B.S.S8. 681/1936 0-5-0-6 C, 0-5-0-6 Cr 





0-4-0-45 C, 1-0 Cr 
Nickel steels : 
0-35-0-45 C, 1-0 Ni ... 






S76 re ea 
B.S.S. 5005 /402, S69 0-35-0-45 C, 3-25-3-75 Ni 
Nickel-chromium steels : 
B.S.S. 5005/501 Lf 0-25-0-35 C, 3-0-3-75 Ni. 
| Pe ere L 0-5-1-0Cr rn 
B.S.S. 5005 /502 ~ O-25-0-32 C, 3-75-4-5 Ni.. 
2 S28 S}U 1-0-1-5 Cr 
_ | Ditto F 
Case-hardening ste¢ 
B.S.S. 5005/103, 3 S15 0-1-0-15 C, 2-75-3-5 Ni 
B.S.8. 682/1936 0-1-0-15 C, 3-0-3-5 Ni, 0-8-1 
| 
B.S.S. 5005/104, 867, S90... 0-16 C, 4-5-5-5 Ni, 0-3 C1 
S882 0-18 C, 4-0-4-5 Ni, 1-0-1-6 Cr 
| 
= 
and ‘wear’ respectively, and multiplying by a 


factor or factors which take into account the speed, 
duration of running, variation of load or other 
special circumstances. 

The fundamental case is that of gears running con- 
tinuously under constant load, when it is necessary 
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to consider the effect of speed alone. This introduces 
a simple “ speed factor,” so that, if the basic bending 
stress be denoted by Sso and the speed factor for 
strength by X», the working stress S) will be 


Sp=SooXy V (1a) 


Similarly, if Sco is the basic surface stress and X;, 

















the speed factor for wear, the working surface stress 
will be 
Se=SoXc V (1s) 

Before proceeding to discuss speed factors, how- 
ever, some comment on the basic stresses is necessary. 

Basic Bending Stresses.—The selection of basic bend- 
ing stresses is governed by the same general con- 
siderations as for other machine parts; that is to 
say, the usual physical properties, such as ultimate 


TasLe V.—Basic Stresses for Gear Materials 


Ultimate | 





will be observed, and these have their origin in prac- 
tical experience. 

Thus in the case of forged steels, either normalised 
or direct hardened, the basic stress is of the order 
of 0-22 times the ultimate tensile strength, but 
varies up or down according to the impact value and 
the alloying constituents. Case-hardened steels, 
however, have higher basic bending stresses in pro- 
portion to the ultimate strength of the core, the ratio 
ranging between 0-44 for the lower and 0-26 for the 
higher tensile cores. This is due to the effect of case- 
hardening in increasing the tensile strength of the 
surface layers, where not only is the bending stress 
greatest, but stress concentration is most pro- 
nounced.t This effect will, of course, be propor- 
tionately less as the tensile strength of the core 
increases, and that it depends primarily upon the case 
is shown by a variation of from 40,000 to 47,000 lb. per 
square inch in the basic bending stress as the core 
strength increases from 40 to 80 tons per square inch, 


| Hardness Basic Basic 
Izod, (Brinell) | surface bending Thickness 
ft.-lb. (min.) stress, stress, | of 
(min.). lb. per sq. | lb. persq.| section. 
in. units, | in., Sb. 
| Se. 
6 | 69* 600 | 7,000 
4 82* 800 8,500 t 
4 90* 1,000 | 10,000 
2 160 1,100 | 6,000 
Fy 125 1,300 | 17,000 
lo 145 1,400 19,000 Above 5in. 
| 1,500 20,000 Below Sin. 
10 174 1,500 20,000 2}in.—5in, 
1,700 21,000 | Below 2}in. 
5 210 2,000 | 20,000 | Above Sin. 
2,400 | 22,000 | Below Sin. 
} 250 3,000 | 25,000 Below lI tin. 
25 250 3,000 26,000 
12 |} 300 4,000 | 30,000 
6 | 440 5,000 35,000 
35 174 1,850 | 22,000 
35 250 2,800 30,000 
40 250 3,000 | 30,000 
10 440 5,000 | 45,000 Below 3in 
35 320 | 3,500 36,000 | Above 4in, 
25 360 4,000 40,000 2in.—4in. 
15 440 5,000 45,000 Below 2in 
40 174 core 10,000 40,000 
750 case 
40 255 core 10,000 47,000 
| 750 case } 
300 core 10,000 | 47,000 
750 case | | 
35 370 core 12,000 47,000 


750 case | ' 


Yield Elonga- 
tensile point, | tion, 
Condition | stress, tons per per cent. 
| tons per sq-in. | (min.). 
8q. in. | (min.). 
(min.). | 
Sand cast ... 12 8 8 
Chill cast ... : 15 13 1 
Centrifugally cast 17 13 2 
_ 12 12 0 
Annealed 35 17 10 
! - ° or 
| Normalised 35 Is 20 
| m" | 
| Heat treated 40 25 20 
Normalised 47 24 14 
| Heat treated 5 ! 15 
.| Forged and heat treated. 55 40 18 
| 65 50 12 
Oil hardened 100 75 8 
| Heat treated 40 25 22 
Heat treated 55 38 18 
| Heat treated 55 45 18 
Heat treated 100 | 75 10 
Air hardened 70 50 15 
Air hardened 80 60 12 
Air hardened 100 75 | 12 
| 
Case hardened 40 | 20 
1 Cr Case hardened 55 15 
| Case hardened . 65 13 
Case hardened . 85 | 12 
10 mm. x 1000 kilos. + Properties apply to chilled sections only. 


tensile strength, yield stress, fatigue range, impact 
value, &c., serve only as a guide, and require modifica- 
tion to take into account such things as whether 
the gear blank is made from a casting, a forging, or 
bar stock, mass effect in heat treatment, surface 


finish, the possibility of initial stress, and so on,! Brinell 
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Table V also gives appro 
Here the 


Basic Surface Stresses. 
priate values of the basic surface stresses. 


ratio of the basic surface stress (which, it must be 
remembered, is a criterion in pound and inch units 
and not a stress in pounds per square inch) to the 
ranges 


hardness of the surface between 
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whilst a heterogeneous structure, such a sa case- 
hardened or flame-hardened tooth requires special 
consideration. Thus, in reviewing the values of the 
basic bending stresses in Table V,* given for various 
commonly used gear materials, a number of anomalies 





* By courtesy of David Brown and Sons (Hudd), Ltd., 
Huddersfield. 


about 10:1 and 16:1, increasing with the hard- 
ness. Very roughly, the basic surface stress varies 
as the hardness to the power 1:3 in the case of 
normalised heat-treated steels of moderate tensile 





See Almen “‘ Factors Influencing the Durability of Auto. 
mobile Spiral Bevel Gears.”” Automotive Industries, Sept. 16th, 
1937, 




















JuLy 29, 1938 





THE ENGINEER 


111 








strength, and case-hardened steels. It has, however, 
been found necessary to reduce the values for 100-ton 
air and oil-hardened steels somewhat below the value 
which the above relation would give, whilst the 
values for case-hardened steels are to some extent 
influenced by the core strength. 

Amongst the non-ferrous materials, cast iron shows 
up well in relation to its tensile strength, but values 
for high-tensile cast irons have not yet been deter- 
mined from experience. The values for bronze are 
conservative, owing io lack of data due to the com- 
paratively small number of heavily loaded spur and 
helical gears made in this material. 

The basic surface stresses used for bronze for worm 
wheels (discussed later) are double those given for 
spur and similar gears, but the speed factors used 
for worm gears are lower. 

It may again be mentioned that the working sur- 
face stress is designed to serve as a criterion of resist- 
ance not only to pitting but to surface failure in its 
other forms. If the stress primarily responsible 
for pitting were the limiting factor, the surface stress 
criterion would, according to Hertz, vary as the 
square of the fatigue range of the material, and of the 
relative modulus of elasticity ; but experience up to 
the present has indicated that other factors, not yet 
fully understood, modify the S; values to the extent 
already indicated. 

Speed Factors for Strength.—It has always been 
accepted that the allowable tangential load on a given 
pair of gears must diminish as the speed increases. 
The purpose of the speed factor is to make allowance 
for (a) the number of repetitions of stress to which 
each tooth will be subjected during its probable work- 
ing life, and (6) the additional load which will be 
imposed on the teeth due to inaccuracies of pitch and 
profile of the teeth and the consequent acceleration 
forces. Because of the importance of the second of 
these items it will be clear that what may be regarded 
as the ‘ working stress’ by no means represents the 
true maximum stress. I[t is a nominal stress only, 
to which inertia stresses must be added, whilst mal- 
distribution of load and stress concentration, unless 
separately allowed for, may also raise the real value. 

The factor or factors on which allowance for the 
effect of speed should be based have long been debated. 
It should properly take into account both of the 
considerations mentioned above. The first of these 
will depend upon the behaviour of the material in 
question under repeated stress. Knowing this, the 
value of the “life” component of the speed factor 
would then depend upon the total number of 
repetitions expected, and for a given length of life 
will thus be a function of the speed expressed in 
revolutions per minute. 

The effect of inaccuracies is, however, a much more 
thorny subject. The factors which enter into it are 
the rate of departure from uniform motion, due to 
pitch and profile errors, the inertia of the gears and 
attached masses and the rigidity of their connections 
with the rest of the rotation system, the flexibility 
of the teeth, the elasticity of the gear materials, and 
the possibilities of resonance. A method taking these 
factors into account has been proposed by Bucking- 
ham, and in important drives where all the factors 
are known, and the additional refinement in calcula- 
tion is justified, it should prove of value. Even 
where the data are not sufficient to permit it to be 
used, a study of the method serves to convey a good 
picture of the influence of tooth errors, inertia and 
lack of elasticity, and may asefully temper the 
application of the methods here given to cases which 
require special consideration. 

In every-day design work, however, and particu- 
larly where the time available for any particular 
design is limited, the simplest formula reasonably con- 
sistent with the results of practice is required. The 
relationship between tooth errors, speed, inertia and 
stress is to a large extent simplified by the fact that if a 
consistent standard of running, as measured by the 
degree of noise or vibration, is maintained, the accuracy 
of cutting will be adjusted or perfected to meet the 
conditions. The fact again emerges therefore that 
the intelligent use of formule for gear performance 
demands a knowledge of the details of the design 
and mounting of the gears as a whole, the 
characteristics of the driving and driven machinery, 
and the possibilities and limitations of the gear- 
cutting or finishing processes which may be applicable. 
The speed factors given in the following are based 
entirely upon the assumption of a suitable degree of 
accuracy in the gears themselves. An indication of 
this accuracy is given in B.S. Specifications 436—1932, 
535—1934, and 717—1937. 

Of the innumerable formule for the speed factor 
which have been suggested, probably the best 
known is 

Xs = 600/(600+ V), 
where X» is the speed factor for strength and V the 
pitch line velocity in feet per minute. Others have a 
different value for the constant, employ a different 
function of V, or are otherwise embellished. In all 
such formule the speed factors for the wheel and 
pinion are equal, and this is a serious weakness in 
that no account is taken of the greater number of 
repetitions of stress to which the pinion is subjected. 
Another aspect of the matter, which assumes import- 
ance only if all other requirements are met, is that in 
calculating gear sizes from formule incorporating a 
speed factor based. on pitch line velocity, dimensions 


must be provisionally selected before the pitch line 
velocity can be found and the performance verified ; 
in other words, design calculations must proceed by 
trial and error. 

For these reasons the speed factor curve for 
normal rating given in Fig. 32, Curve 12, is based 
upon the speed expressed in revolutions per minute. 
This basis deals adequately with the question of 
number of repetitions of stress. 

For a given pair of gears it provides for the neces- 
sary variations at different speeds, whilst suitably 
distinguishing between pinion and wheel. Since 
speeds are known at the outset of design calculations, 
whilst pitch line velocities are not, no successive 
approximation is necessary. 

The slope of the speed factor curve is greater than 
would be necessary to account solely for the difference 
in total number of repetitions of stress during a given 
working life. The departure may therefore be taken 
as providing some allowance for inertia stresses. 
Considering a given pair of gears, running first at a 
low and then at a higher speed, the increase in inertia 
stresses is probably covered over a moderate range of 
speed by the slope of the curve; but over a wide 
speed range it is assumed, as already mentioned, that 
the degree of accuracy is improved as the speed 
increases. Similarly, the basis does not hold good for 
pairs of gears to different scales, but geometrically 
similar in both dimensions and accuracy and running 
at the same speeds. In such a case the inertia stresses 
would increase as the fourth power of the linear 
dimensions, and the allowable tooth loading (for 








than of a steel /steel or cast iron/cast iron combination, 
and the correspondingly reduced tendency to over- 
heating and seizure; but other contributory factors 
are the greater coefficient of heat conductivity of 
bronze, and its ability to acquire a burnished surface 
and to accommodate itself to any slight inaccuracies 
of tooth bearing. 

Speed Factors for Worm Gears: Wear.—Worm 
gears differ from the more “ direct-acting”’ types 
in having a much higher sliding velocity in relation 
to the rolling velocity. Thus, considering a pair of 
spur gears and a pair of worm gears of similar pitch 
diameters and wheel speeds, the rolling velocities 
on the spur wheel and worm wheel will be much the 
same, whereas the sliding velocity between the worm 
and wheel may be between 3 and 200 times that 
between the spur teeth, according to the gear ratio. 
In consequence, the effect of local heating of the 
tooth surfaces on the “ wear” resistance, either by 
reason of temperature stresses or lowered oil-film 
resistance, cannot be included in a speed factor 
dependent upon the revolutions per minute of the 
wheel alone. Neither can it be satisfactorily based 
on a combination of worm and worm wheel speeds 
in revolutions per minute, since this takes no account 
of the sliding velocity. Consequently, the speed 
factors for wear given in Fig. 34 are the products 
of two independent factors, one based on the revolu- 
tions per minute of the wheel, to allow for the effect 
of repetition, and the other on the sliding velocity 
to allow for the temperature effect. 

The value of the sliding velocity is given by 





strength) as the cube. Compensation for this differ- Vs= 0-262 dn sec 2 V (2) 
ence, which must again be obtained by increased 1 
accuracy, is assisted by the fact that large gears are | W°T° 
usually lighter in proportion to their overall dimen- vs=sliding velocity, feet per minute. 
sions than are small gears, and are cut with relatively d=pitch diameter of worm, inches. 
finer pitches as the pitch line velocity increases. n=speed of worm, revolutions per minute. 
That this process of compensation does actually A=lead angle of worm. 
TaBLE VI.—Basic Stresses for Worm Gear Materials. 
Basic surface stress when running with | Basic 
——— —_——$—$$ $$ —_____, —___—_.—____—__ bending 
Specification. Material. Condition. Steel, 0-55 C 0-46 C Cast Bronze. | stress, 
case steel, | steel, iron. lb. per 
hardened. | normalised. | normalised. | sq. in. 
a Se ee ee " — PE S222. re pa Oy jets | _— 
| Phosphor-bronze Sand cast 1,400 700 600 600 | — 7,000 
B.S.8. 421/1931 | Phosphor-bronze Chill cast | 1,600 900 800 800 oa 8,500 
Phosphor-bronze | Centrifugally | 2,000 1,100 1,000 1,000 — | 10,000 
| cast | | 
B.S.8. 321, Grade A | Cast iron (grey) .. | a | 7507 600t | 6007 600* | 900* | 6,000 
B.S.S. 5005/203 | 0-4C steel ... | Normalised | . — 900+ | 1,400 20,000 
S 70 cers .| 0-55 C steel | Normalised — 1,1007 | 2,000 22,000 
B.S.S. 5005/101 | * 15” C steel Case 2,0007 4,000+ | 6,000 27,000 
| hardened | | 
B.S8.8. 5005/1038 .| 3% nickel C.H. steel . Case | 2,000 4,000+ | 6,500 40,000 
hardened 
B.S.S. 5005/104 5% nickel C.H. steel | Case 2,0004 | 4,000¢ | 7,000 | 47,000 
| hardened | 
B.S.8. 628/1936 34% Ni-chr. C.H. steel] Case 2,000+ 4,000¢ | 7,000 47,000 
| hardened A 
S 82 High Ni-chr. C.H. steel Case 2,0004 4,0007 | 8,000 | 47,000 
hardened | 


take place is borne out by the fact that the speed 
factors here given have been found to give good results 
in practice. 

It is unfortunate, but true, that systematic experi- 
mentation to determine the breaking strength of 
gear teeth over the immense range of gear-operating 
conditions is impracticable, owing to the cost and 
time which would be involved. No gear manufac- 
turer is therefore likely to propose or to accept any 
change in gear design formule without reference to 
successful practice, which from the point of view of 
advancement of knowledge is less valuable than 
failure. What therefore tends to happen in such cases 
is that although the apparent nature of design formulz 
may change, the results which they give will not be 
radically different from those of previous formule. 

The speed factors given in Fig. 32 apply to the 
bending stresses of all types of gear—spur, helical, 
bevel, spiral bevel and worm gears—which can be 
cut with a degree of accuracy appropriate to the 
speed. 

Speed Factors for Wear.—Since the forces produc- 
ing bending stress are applied through the line of 
contact between the teeth, the speed factor for 
“wear”? should have a similar basis to that for 
strength, 7.e., it should also be governed by speed 
in revolutions per minute rather than by pitch line 
speed. 

The speed factor curve given in Fig. 33, Curve 
12, is therefore applicable to surface stress in the case 
of spur, helical, bevel, and spiral bevel gears, but not 
to worm gears. 

Basic Stresses for Worm Gears.—The range of 
suitable materials for worm gears is much more 
limited than for other types of gear on account of 
the high sliding velocities encountered and of the 
necessity for minimum surface friction. Values 
for the appropriate bending stresses are the same 
as for other types of gear, but surface stresses require 
special consideration and bear no relation to those 
which may be used for the same materials in other 
circumstances. Appropriate values of the basic 
stresses are therefore given separately in Table VI. 
The high values for surface stresses for bronze, 
in comparison with other materials, are due primarily 





to the lower coefficient of friction of a bronze/steel 





* Rubbing speed should not exceed 500ft. per minute. 
+ Should be used only for hand motions. 


The inclusion of sliding velocity in the speed 
factor therefore takes some account of the speed, 
diameter, and lead angle of the worm. It should, 
however, be remarked that whilst the speed factors 
given by the chart—Fig. 34— result in satisfactory 
gears, it is possible that in extreme cases of speed 
the results are conservative, but not consistent, and 
there is scope for further investigation on this point. 

Speed Factors for Worm Gears: Strength.—These 
depend only upon speed in revolutions per minute 
and are found from the charts for spur, helical, and 
bevel gears—Fig. 32. 

Allowable Stresses in Worm Shafts and Worm Wheel 
Rims.—The principal tensile stress in a worm shaft 


TaBLeE VII.—Pitch Factors. 

















Diametrall Circular Pitch | Diametral | Circular Pitch 
pitch, | pitch, | factor, pitch, | pitch, factor 
P. whe | Kp. 
1 3-1416 | 1-000 | 31/2 | 0-8796 | 2-724 
1-0472 3 | 1-037 | 3-5904 7/8 2-780 
1-1424 23 1-112 | 4 | 0-7854 | 3-031 
11/7, | 2-5133| 1-196 4-1888 | 3/4 3-145 
1-2566 21/2 1-201 | | 0-6283 | 3-624 
1-3963 21/4 1-306 5-0265 | 5/8 3-640 
11/2 | 2-0944| 1-383 0-5236 | 4-193 
1:5708 | 2 1-435 6 +2832 1/2 4-351 
1-6755 17/8 1-512 0-4488 | 4-743 
13/4 | 1-7952] 1-572 7-1808 7/16 4-841 
1-7952 13/4 1-597 8 0-3927 | 5-278 
1-9333 13/s 1-694 8 -3766 3/s 5-476 
2 1-5708 | 1-741 9 0-3491 | 5-799 
2-0944 11/2 1-806 10 0-3142 | 6-310 
21/4 1-3963 | 1-913 | 10-053 5/16 6-339 
2-2848 13/s 1-937 11 0-2856 | 6-810 
21/2 | 1-2560 | 2-082 12 | 0-2618| 7-300 
2-5133 11/4 2-090 | 12-566 t/a 7-577 
Q3/, | 1-1424] 2-246 14 | 00-2244; 8-259 
2-7925 11/g 2-275 16 | 0-1963 | 9-190 
3 1-0472 | 2-408 | 16-756 | 3/16 9-537 
3-1416 1 2-499 20 0-1571 | 10-98 
25-133 | /s 13-19 

2) aes SR 








resulting from the combination of bending and torsion 
should not exceed the basic bending stress of the 
worm shaft material multiplied by the speed factor 
(for strength) corresponding to the speed of the- 
worm shaft. 

The tensile stress in a worm wheel rim, reckoned 
as the tangential load divided by the cross-sectional 
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area of the rim below the roots of the teeth, 


should not exceed the basic stress for the material, 
multiplied by the speed factor (for strength) corre- 
sponding to the speed of the worm wheel. This 
applies to belted-on rims, or other types of mounting 
not involving shrinkage stresses. 
Maldistribution Factor for Bevel Gears.—The value 
of the maildistribution factor Kg for bevel gears 
(see Articles II and III) may be taken at 1-25 for 
straight and spiral bevel gears, provided that the 
method of mounting follows good practice. 
Pitch Factors—Values of the pitch factor K, 
==1/(P)*§ (see Article III) are given in Table VII. 
Normal Rating.—Considering a given pair of gears 
having a gear ratio other than 1:1, calculation of 
the load-carrying capacity will first involve the 
determination of the following quantities :— 
Y,=strength factor of pinion.{ 
Y~=strength factor of wheel.t 
Z=zone factor for the combination.§ 
Svop = basic bending stress for pinion. 
bow = basic bending stress for wheel. 
cop= basic surface stress for pinion. 
cow= basic surface stress for wheel. 
X»=speed factor for pinion. 
X,,=speed factor for wheel. 
P=diametral pitch. 
K,=pitch factor. 


i Ti Ga 


Four calculations will then be required in order to 
find the strength and wear capacities of both wheel 
and pinion. The results in terms of allowable load 
per inch face width will be 


Strength capacity of pinion : 


Fi= Xp Soop Yp/P V (3a) 
Strength capacity of wheel : 

F,=Xy Stew Yu/P V (3B) 
Wear capacity of pinion : 

Fy=Xp Scop Z/Kp V (3c) 
Wear capacity of wheel : 

F;=2A,y Scow Z Ky V (3D) 


The smallest of these four capacities is the limiting 
value, and the horse-power based on this is termed 
the “‘normal rating.” The normal rating represents 
the power at which the gears may be expected to 
give a reasonable life under average industrial con- 
ditions. What constitutes a “reasonable life’ will, 
of course, depend upon the nature of the installation, 
but in order to obtain a datum line for the design of 
gears in which a total working life in hours is specified, 
a basic working life of 25,000 hours has been taken. 
This corresponds approximately to a life of seven 
years at twelve hours’ running per day and 300 work- 
ing days per year. 

It should be pointed out at this stage that the life 
figure of 25,000 hours is somewhat arbitrary. It does 
not imply that the gears will fail at the end of that 
period, but only that, given an appropriate standard 
of manufacture and mounting and proper care, they 
will have an adequate margin of safety remaining 
at the end of that time. A really accurate estimate 
of gear life to the point of breakdown in all cases is 
not yet practicable, and the purpose of this and subse- 
quent sections is to provide a comparative guide 
whereby design practice may be rendered consistent 
over a wide range. 

The comparison of normal ratings in terms of load 
per inch of face width has first been given, since this 
forms a convenient subdivision of the rather cumber- 
some formule for horse-power. Horse-power in terms 
of total tangential load F, number of teeth ¢ or T, 
diametral pitch P, and speed n or N r.p.m. is given by 








Horse-power = Pe 1 
a ~ 12% 2 Px 33,000 
Fin s 
* (36,000 P Yates 
FTN 5 
~ 126,000 P saaie 
Conversely, 
Horse-power x 126,000 P V (5a) 
tn 
Horse-power x 126,000 P ee 
ey ere V (5B) 


The complete expressions for horse-power become, 
for a face width f, inches 





H.P. (pinion, strength) = *eBwee Sotnt V (6a) 
H.P. (wheel, strength) = “aioe Te V (68) 
H.P. (pinion, wear) = Te eres V (6c) 
H.P. (wheel, wear) =~" SewZTNf V (6D) 


126,000 P K, 

Running Time Factor.—If for the same overall span 
of life the daily period of running of a gear is to be 
greater or less than twelve hours, or, otherwise 
expressed, if the net total running time in hours is 
required to be greater or less than the basic 25,000 
hours, it is either necessary to reduce or permissible 
to increase the working stresses. The first mode of 
expressing the case is more generally applicable to 





t See Article II. 


industrial gears, and the second to special drives of 
the short-life type, such ‘as transmissions for racing 
cars, aircraft propeller reduction gears, and the like, 
which require special consideration. In order to 
provide a common basis for ‘industrial drives, the 
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working life problem will be considered in terms of 
running time per day. 

The effect of altering the loading on the durability 
of gears is a difficult subject. If the total number of 
repetitions of load on a given tooth is of the order of 
a few millions only, as will be the case with very short 
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FIG. 35—RUNNING TIME 


total life or very low speed, the endurance limit of 
the material, both for bending and surface stresses, is 
the governing factor, whereas for high speed or long 
life, where the number of repetitions may be 1000 
millions or more, the working stresses will be taken 





§ See Article IV. 


by the speed factor well out of the endurance range 
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“running time factor’ 
allowable stress at normal rating to that for a 
running time other than twelve hours per day. 
Denoting the running time factor for a period of U 
hours per day by Ky, then at a speed for which the 
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and the limiting factor becomes smooth abrasion, 
which is unpredictable. 

The present state of knowledge does not therefore 
justify undue elaboration of design methods in the 
matter of life expectancy. 
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The method here given involves the use of a 
> which is the ratio of the 
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normal speed factor (Curve 12) is X49, the allowable 
stress will be 


S=S(baste) X12 /Kv. f : 
The normal rating for which a gear is designed 


is therefore given by normal rating=actual load x 
running time factor, 
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Owing to the difference in stress conditions, the 
running time factors for strength will not be the same 
as those for wear. On the question of endurance 
strength, valuable data on short life drives have been 
given by Almen,|| who finds, as a result of a very 
thorough series of tests on automobile helical gear-box 
gears and rear axle spiral bevel gears, that the life 
(in repetitions of application of load) for the materials 
and methods of cutting and mounting employed in 
such drives varies inversely as the seventh power of 
the bending stress. Although this does not necessarily 
apply to other types of gear or to stresses below the 
endurance limit, it provides a satisfactory basis 
for comparison. The curve of running time factors 
for strength based on a seventh-power relationship 
is shown in Fig. 35, 

On the other hand, data gained from tooth surface 
failures in a variety of applications have, quite 
independently, indicated that the case of tooth 
failure by pitting may be covered by running time 
factors inversely proportional to the cube of the 
surface stress criterion S,. Since the maximum 
stress in the surface layers increases approximately 
as the square of the actual stress in the material, 
this is equivalent to a variation of life inversely as 
the sixth power of the actual stress ; in the circum- 
stances this is in fair agreement with the strength 
variation. The running time factor for wear is also 
given in Fig. 35. 

Routine calculations are facilitated by a ‘‘ combined 
speed factor ’’ representing the product of the normal 
speed factor and the running time factor, and these 
have been added to the charts given in Figs. 32 and 33. 

Limiting Values of Working Stresses.—An upper 
limit must be placed on the working stresses for very 
short running times, at which the values of the 
running time factor on the basis given above are 
unduly low. Consequently, arbitrary limits have 
been imposed on the working stresses as follows :— 


0-3 
Sp maz=Sbo X (1 + oq V (7) 
v b Vx ( 
S, mar Sco X (1 Sa Fa) V (8) 
VX 


These limits correspond to overloads above the 
normal rating of : 


Strength : —= per cent. 
: 200 

Wear: —= per cent. 
VX 


so that the extreme values of S, and S, correspond- 
ing to static application are 1-8 and 3 times the 
values. The limit curves are included in 
Figs. 32 and 33. 

Equivalent Running Time.--When a gear is sub- 
jected to varying load (at constant speed) the 
destructive effect of a smaller load is, proportionately, 
much less than the load applied. If, therefore, a 
load cycle can be divided into two parts, one of load 
H, horse-power acting for U, hours, and the other of 
load H, acting for U, hours, the destructive effect 
may be regarded as corresponding to a load H, 
acting for a total time of U, plus some fraction 
of U, depending upon the ratio of H, to H,. This 
total time is termed the ‘‘ equivalent running time.” 

The relation between the time U, and the equi- 
valent time during which H, would act to produce 
the same effect has not been determined by 
systematic experiment, but ‘by analogy with the 
running time (wear) factor, which is proportional 
to the cube root of the running time, the equivalent 
running time U, for a daily cycle H,U,, H,U,, H;,U;, 
&e., is taken as 


. <). we Pee ~ (eia\* 
U.=U,+0,(F') +0; (#7) 


For strength the same equivalent running time 
is taken, since although by analogy with running 
time factor, the index of H,/H, might possibly be raised 
from 3 to 7, the added complication is not yet justified 
and the value given above is conservative. 

The normal rating on which the gear is designed 
is then equal to the maximum sustained load multi- 
plied by the factor corresponding to equivalent 
running time (Fig. 35), or, alternatively, the allowable 
stresses are based on the combined speed factor for 
the equivalent running time. In such cases the 
normal ratings for strength and wear must be con- 
sidered separately. Unnecessary calculation of the 
separate ratings for the wheel and pinion in each 
case may be avoided by a preliminary check to find 
which of the appropriate expressions V (3A), (3B), 
(3c), or (3D) give the smaller values. 

Uniformly Varying Load, Constant Speed.—The 
load diagram may not, however, be composed of 
rectangles. In the case of a load varying uniformly 
from H, to H, during a time U, with a maximum of 
H, at some other period during the cycle, the running 
time equivalent to the period U, is given by 
_ Us (H,?+ Hy?) (Hy + Hs) 


basic 


&e. V (9) 


Ues= 7H; V (10a) 
or if 
=A and =B 
1 1 
Uer="5?| (t+ BY (A+B) | V (108) 





|| Loc. cit. 








Momentary Overloads.—A momentary overload is 
regarded as one associated with infrequent starting 
and having a duration not exceeding fifteen seconds. 
Such overloads are not taken into account when 
dealing with equivalent running time, provided that 
the stress then occurring lies within the limit curve. 

Constant Torque, Varying Speed.—lf durmg a 
period U, the speed varies uniformly from N, to Nz 
r.p.m., and the torque is constant, the gear is designed 
for the maximum speed with an equivalent running 
time factor corresponding to a period 

Ue Ui +Ny) 
2N, 

Otherwise expressed, the equivalent running time 
is equal to the actual running time reduced in the 
ratio of the mean to the minimum speed. This 


V (11) 





applies to irregular variation of speed at constant 
torque. 

Varying Torque, Varying Speed.—Extending the 
above to variation of both torque and speed, if 
M,N,U,, M.N.U,, M,N,U;, &c., indicate the torque, 
speed, and duration for successive periods, the 
gear is designed on the basis of the maximum torque 
M, acting at the corresponding speed N, for an equi- 
valent running time given by 


Cs pmsl orl geepgmecs 
ww Mlgh Ley cant tea oh Ua tree 12 
Der Merh Us aap ge Ua. gpg YA 
Should U, exceed twenty-four hours per day, 


the running time factor, not given in Fig. 35, will be 


/ 
equal to 3 N 12° 


(To be continued.) 








New Coking and By-Products Plant at 
West Hartlepool. 


Ma. aI. 
(Continued from page 87, July 22nd). 


By-Propuct PLANT. 


HE gas is passed from the ovens to the primary 
coolers (see page 122) through a 30in. diameter 
suction main, which is fitted with an Askania pressure 
regulator operating a butterfly valve in a cast steel 
housing. The coolers, of which there are three, two 
usually working and one standing, are of riveted 
mild steel, vertical tubular construction, each built 
up with 650 by 3in. tubes. All the coolers are thermo- 
statically controlled. They are supported on rein- 
forced concrete pedestals, about 15ft. above the yard 
level, the space below being utilised as a pump house. 
This house contains steam duplex and motor-driven 
centrifugal pumps by Lee, Howl and Co., Ltd., 
Tipton, for transferring ammonia liquor to stills, 
condensate liquor to flushing liquor tank, and tar 
and liquor to the respective storage tanks. The 
flushing liquor from the ovens, which follows the gas 
stream down the suction main, runs into a double 
compartment 40,000-gallon capacity rectangular 
separating tank above the ground level. This tank 
also contains sections for clean liquor and tar. The 
separating portions can easily be changed over by 
valve manipulation for cleaning out. 

The tar is pumped directly to a 60,000-gallon capa- 
city cylindrical tar storage tank for subsequent 
refining into road tars, creosotes, disinfectants, fer- 
tilisers, and germicides at the company’s central tar 
distillery at the Cargo Fleet Works. The surplus 
ammonia liquor is pumped directly to a cylindrical 
80,000-gallon capacity storage tank, and thence to 
the ammonia stills for the recovery of free and fixed 
ammonia for sulphate manufacture. 

After cooling the gas passes through two mild 
steel vertical tube Lodge-Cottrell detarrers. The 
electrical gear is housed in a separate building, which 
is large enough for extension. The equipment includes 





a totally enclosed, oil-immersed, metal oxide type, 
static transformer rectifier set, two control panels, 
and two motor alternator sets wound for standard 
grid voltage. The earthed screen enclosure is pro- 
vided with safety automatic switches and interlocks. 
The insulator chambers in the two detarrer cells are 
fitted with electric heating elements, thermostatically 
controlled. Alarms operate on the plant, and a 
signalling device is installed in the exhauster house to 
indicate any irregularity on the power side. The 
efficiency of the tar removal in this equipment is 
stated to be 99 per cent. of the tar passed in the gas 
at normal operating temperature. 

The gas main next enters the exhauster house, 
where it is connected to one of two Richardson 
Westgarth-Brown Boveri turbo-driven gas exhausters. 
These machines are rated to pass a normal gas make 
of 330,000 cubic feet per hour at a suction pressure 
of up to 12in. w.g., and a delivery pressure of 55in. 
w.g. at a speed of 6200 r.p.m. They are very 
compact, the total weight, including bed-plate, 
being approximately 1} tons. The rotor shaft is 
machined from Siemens-Martin forged steel, and the 
impellers are built up of nickel chrome steel. The 
shaft of the exhauster is coupled to the turbine 
through a Wellman Bibby flexible coupling. The 
steam turbines are split on the horizontal centre line 
for permitting ease of handling for inspection. A 
feature of the turbo-blowers is that they can be 
operated at very low speeds by means of a small 
vaive-controlled by-pass connection between the 
high-pressure steam supply after the stop valve and 
the first nozzle group steam admission belt. In 
addition to the normal oil-controlled governing 
system on the turbine, a suction controller of the 
Reavell-Askania type serves to maintain a constant 
gas suction. The exhausters are mounted on concrete 
pedestals about 10ft. above the floor level, surrounded 
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by an operating platform. The house also contains 
an 80,000 gallons per hour electrically driven centri- 
fugal circulating pump for primary cooler water and 
general purposes, an 18,000 gallons per hour centri- 
fugal pump in duplicate for the final cooler, and 
a centrifugal liquor-flushng pump for the gas mains 
of 40,000 gallons capacity with a stand-by pump 
driven by a Turney turbine. The flushing liquor to 
the oven gas mains passes through one of two 8in. 
strainers placed on the delivery side of the pump. 
At the opposite side of the building are placed elec- 
trically driven centrifugal pumps dealing with the 
wash oil for the benzole plant. The building has a 
3-ton hand-operated Morris crane, so that the 
exhausters, pumps, and apparatus can be handled 
economically for maintenance. All motors, starters, 
and lighting equipment in the building are flame- 
proof, carrying Ministry of Mines, Buxton Testing 
Station, certificates. 

The gas next passes into one of two exhaust-steam 
heated gas reheaters situated outside the buildings 
adjacent to the saturators. These heaters are 
of mild steel vertical tubular construction. The 
saturators are of the bottom-discharge pattern, and 
are designed for the manufacture of large crystal 
sulphate. They are built of mild steel, lead lined, 
and further lined inside with acid-proof brick. The 
saturators are in the open and, to avoid chilling in 
winter months, the body is lagged. The gas is 
delivered to the saturators through a central tapered 
pipe and distributed through stationary ports. 
A paddle in the saturator bath is driven by a 
motor and reduction gear mounted on top of the 
saturator. Circulation of lye liquor is maintained by 
“ Tungstone”’ air pumps. These pumps are also 
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ELECTROSTATIC DETARRER CELLS 


used to unload acid from the rail tanks, and to 
deliver acid from the acid storage tank to the over- 
head feed tank and lye liquor from the mother liquor 
well. Astructural steel framework over the saturators 
titted with hoisting blocks enables all parts of the 
saturators and equipment to be easily handled. 

The sulphate is dried first in one of two Watson- 
Laidlaw suspended, electrically driven, centrifugal 
driers, and is then taken by conveyor belt and 
elevated to a storage hopper superimposed above a 
Wilton drier and neutraliser. This hopper serves to 
store twelve hours’ supply of acid salt, the Wilton 
drier and neutraliser doing duty on day shifts only. 
A horizontal mild steel storage Royles calorifier, 
thermostatically controlled, raises water to 180 deg. 
Fah. for wash-down purposes in the saturator and 
in the centrifugal drier. The sulphate store is lined 
7ft. with pitch pine and holds approximately six 
weeks’ make of sulphate. Separate rooms are 
situated adjacent to the covered-in sulphate loading 
platform for storing bags and reagents. 

The gas after sulphate manufacture passes through 
a direct-spray final cooler, 82ft.- high, 9ft. outside 
diameter, filled with wooden hurdles, the water being 
supplied to the cooler through a central spray. 
Mechanically carried water in the gas is removed in 
a tank at the foot of the final cooler before the gas 
enters the benzole scrubbers. The water is cleaned 
of suspended naphthalene in a sump before being 
pumped to the cooling towers. There are two 
scrubbers, each 99ft. high by 11ft. outside diameter, 
with wood hurdle filling, and a single central oil 
spray. Here, again, oil carried forward in the gas is 
removed in a separate tank at the base of the 
scrubbers. 

From this point the gas is distributed through a 
i4in. diameter mild steel main for underfiring the 
ovens and an 18in. welded main for steel works use. 





A single-lift spirally guided gasholder of 100,000 
cubic feet capacity maintains a constant pressure 
of 10in. water. gauge. A water-sealed gas bleeder 
deals with any surplus gas, the bleeding being auto- 
matically controlled, and in a similar manner the 
volume of surplus gas to the mills is adjusted to the 
make of the plant. Amber, red, and green indicating 
lights at the holder, oven battery, and exhauster 
house give an indication of the volume of gas in the 
holder. 

The benzole plant is designed to produce, at 120 deg, 





with a 30,200 gallons capacity tank for washable 
benzole. The benzole distillation apparatus—see 
page 122—-was supplied by Clapham Brothers, of 
Keighley. 

The benzole house is composed of a main building 
containing stills, condensers, and instrument panel, 
with a 3-ton Morris crane for facilitating repairs. 
On each side two houses are built on to the main 
house, each divided into two rooms. The east side 
rooms serve as a lime store, a pump-house for centri- 
fugal lime pumps, and waste liquor pumps _ in 




















TURBO-DRIVEN GAS EXHAUSTERS AND REGULATORS 


Cent., 85 per cent. washable benzole. The benzole 
is refined at the central refinery at Cargo Fleet Works, 
where a number of products are recovered, including 
motor spirit, toluol, xylole, solvent and heavy 
naphtha, also whizzed naphthalene. The flow of 
oil from the scrubbers is through vapour-to-oil 
heat exchanger, two oil-to-oil heat exchangers in 
series, and one of two final heaters to the stripping 
still, which is supplied with regulated low-pressure 
steam. The de-benzolised oil flows from the still 
through the two series-operated oil-to-oil heat 














duplicate, slaking box, and motor-driven lime agitator 
tank. The on the west side are used for 
benzole, creosote, and heavy oil loading pumps, 
the remaining room housing centrifugal pumps for 
water circulating in the benzole plant. Tank loading 
is done at a central loading station built on structural 
steel supports, there being a separate loading pipe 
for each liquid to avoid contamination. The pipes 
have swivel joints and are lowered or elevated by 
separate hand winches. 

The water cooling towers by Peter Brotherhood are 


rooms 
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PUMPING EQUIPMENT FOR TAR, 


exchangers, and thence to trickling coolers. Benzole 
vapour from the top of the still passes through the 
vapour-to-oil heat exchanger, and a condenser on 
the heavy oil still, and then to the final condenser and 
separator. Heavy oils are distilled separately by a 
continuous process, the vapour being treated in a 
column built of cast iron trays filled with Raschig 
rings. The heavy oil, after cooling and deposition of 
naphthalene, can be sold as a separate product or 
added to the oil circulating through the scrubbers. 
The usual oil storage tanks are provided, together 


LIQUOR, 





AND OIL IN EXHAUSTER HOUSE 


a departure from usual practice, in so far that they 
can be used as natural-draught coolers in the winter 
months and with induced draught in the summer. 
The tower for the primary cooler water has a capacity 
of 70,000 gallons per hour. The fan on this cooler 
is 14ft. diameter, and is electrically driven through 
Reynolds chain. The final cooler water tower is of 
18,000 gallons per hour capacity, the fan being 9ft. 
diameter, electrically driven through a Reynolds 
chain. The bases of the cooling towers have heavy 
hinged doors which can be quickly opened to permit 
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the coolers being worked under natural draught. 

The buildings throughout the plant are designed to 
match, and, although steel-framed and panelled, all 
girders and joists are bricked in to give the appear- 
ance of solid brickwork. The bricks used throughout 
are Cleveland wire-cut pressed plate bricks of a 
pleasing shade, which add greatly to the appearance 
of the plant. All walls are plastered internally and 
colour washed in a cream shade. Floors are paved 
with 6in. by 3in. red tiles laid herring-bone pattern, 
with black borders. The walls are tiled 5ft. 6in. from 
the ground with Jeffrey tiles in primrose and gold 
with black skirting. The roofs are covered with 
matched and moulded boarding painted aluminium 
and slated externally. Robertson ventilators are 
used in the exhauster and benzole houses, and the 
window sashes are arranged so that no artificial light 
is necessary on the plant during the daytime. 

The instrument equipment is, it is claimed, probably 
the most comprehensive on any coke oven plant in the 


world. The instruments comprise Foxboro-Yoxall 
thermograph meters, controllers and _ regulators, 
George Kent ring balance meters, and Reavell 


Askania regulators on the gas streams. The instru- 
ments are all mounted on steel panels with black 
crystalline finish and stainless steel beading. The 
clocks of the instruments are electrically driven. 

The majority of the concrete work was sublet to 
K. Holst and Co., London. The motors and starters 
on all coal, coke, and oven operating equipment are 
by the General Electric Company. Flameproof 
equipment is by Laurence Scott, and the miscellaneous 
pumps are driven by Crompton Parkinson motors. 
All the centrifugal and reciprocating pumps were 
supplied by Lee, Howl and Co., Ltd., of Tipton. 

The installation of all electrical equipment and 
wiring was undertaken by Marsh Brothers (Electric), 
Ltd., Sheftield. With the company’s existing generat- 
ing arrangement it was necessary for the electrical 
equipment to be designed for a 230-volt direct-current 
supply, energy being transmitted from a nearby 
sub-station on the blast-furnaces to a switch room at 
ground level in the ovens service bunker, wherein the 
main switchboard is installed. This board has, in 
addition to its main incoming panel, five feeder 
panels to control the several sections of the 
installation, viz., coal-handling plant, oven battery 
services, coke-handling plant, by-product plant, and 
the lighting system. The total energy consumption 





is metered on the incoming panel, and that of 
the by-product section is separately indicated on its 
own panel. The power distribution system is 
designed to prevent the possibility of a fault on any 
individual section interfering with the operation of 
any other section. In its execution multi-cored cables 
have been employed throughout. For the larger 
feeders, duplicate cables, either of which are capable 
of being readily isolated, have been installed, providing 
to some extent stand-by transmission on those 
sections of the plant that are remote from the main 
switchboard. Motor control is localised, all starters 
being of the hand-operated type and sequence start- 
ing is provided on the coal and coke-handling plants, 
with a system of emergency stops for each. A total 
motor capacity of 1120 B.H.P. is installed, represent- 
ing seventy separate duties. 

Illumination of the plant has been effected from the 
same source as the power equipment, including dis- 
tribution switchgear to secure sectionalised control 
of the lighting. For general distribution of the light- 
ing current, cables of a similar type to those employed 
on the power system are used. The battery is floodlit 
with pole-mounted projectors focused on to the 
oven doors, and similar fittings illuminate the top. 
The connected load of 36 kW is represented by 
245 lights, excluding those fitted on the oven battery 
machines. In addition to the supply of power 
from the steel works and to safeguard against the 
possibility of current failure, a 1500-kVA_ supply 
at 11,000 volts pressure, three-phase system, 50 cycles 
per second, has recently been acquired from the North- 
Eastern Electricity Supply Company, conversion to 
230 volts D.C. being effected through the medium of 
a motor generator set. 

The site of the plant was a very difficult one. Being 
elongated in character, all apparatus had to be fitted 
in between the railway boundary on the west 
side and the blast-furnace gantry on the east side. 
Nevertheless, the lay-out is such that there is ample 
room in and between all buildings. The visitor is 
impressed with the general tidiness of the works, 
which appear to follow the “Be Tidy” notices, 
prominently placed at many points. We are indebted 
to the plant management and Mr. A. N. MeQuistan, 
director and general manager of the South Durham 
Steel and Iron Company, Ltd., and Cargo Fleet 
Iron Company, Ltd., and to Gibbons Brothers, Ltd., 





Dudley, for the necessary data included in this article. 





Empire Exhibition, Glasgow. 


No. XIII. 
(Continued from page 89, July 22nd.) 


fy the following article we continue our description 
of the engineering exhibits at the Empire 
Exhibition, Bellahouston Park, Glasgow. 


R. B. TENNENT, LTD. 


The firm of R. B. Tennent, Ltd., of Whifflet 
Foundry, Coatbridge, Scotland, specialises in the 
manufacture of chilled, grain, and steel rolls, also 
heavy casting work, the steel being made in Siemens 
furnaces. The firm is also a supplier of rolls made of 
special ‘* Adamite ”’ metal. 

The principal exhibit on the stand consists of a 
series of rolls, most of them made of Adamite steel or 
Adamite iron, a general view of which we reproduce 
in Fig. 79. The largest roll, shown to the left of the 
engraving, is a chilled iron roll for a plate mill, having 
a diameter of 34}in., with a length of 96in.. and a 
finished weight of 15 tons 2 ewt., while another large 





roll is one having a diameter of 32}in. and a length of 


84in. and a finished weight of 12 tons 7 cwt.; it is 
designed for use in a 32in. two-high mill, and is made 
of Adamite steel grade B. This type of roll is reeom- 
mended for roughing and intermediate stands for 
all sections. Another roll, which is also made from 
Adamite steel of grade C quality, is a 20in. mill roll 
for dealing with 7in. by 2}in. channels. It has a 
finished weight of 2 tons 3 ewt., and is specially 
useful for small sections particularly where strength 
and wear are equally necessary. For rolling flats of 
3}in. and 4in. a pair of 16in. rolls of Adamite steel are 
exhibited, having a finished weight per pair of 
2 tons 15 ewt. These particular rolls are used for 
finishing all kinds of sections, and they are success- 
fully replacing, we are infornied, rolls of the part- 
chilled pattern. The Adamite rolls are, the makers 
claim, giving increased outputs per dressing. and show 
a longer rolling Life. 





Other types of rolls which are also shown on the 





stand include 16in. mill rolls made of Adamite iron 
used for rolling 2}in. by 2}in. angles, with a finished 
weight per pair of 2 tons 12 ewt. They have been 
particularly designed for the rolling of such sections 
as small angles, billets, rounds, squares, and other 
shapes. For the rolling of strip for smali tubes on the 
continuous Morgan principle, an Adamite chilled roll, 
with a diameter of 10-6in. and a finished weight of 
5 ewt., is on view. Pilger mill rolls of nickel-chrome, 
molybdenum alloy steel are also included in the 
exhibit. They have a diameter of 650 mm. and a 
finished weight of 3 tons 6 ewt. per pair, and are used 
for making solid-drawn tubes and combine good 
wearing qualities with high resistance to shock. 

Finally, two examples of guide rolls are shown, 
made of Adamite chilled metal, which are claimed 
to have distinct advantages over the conventional 
type of chilled roll for the finish rolling of small shapes 
and sections. They include a roll, 15in. long, with a 
diameter of 15in. and a finished weight of 12 ewt.; 
also a roll 10in. long by 10in. diameter, having a 
finished weight of 3 ewt. 

DRYSDALE AND Co., Lrp. 

In addition to a comprehensive range of exhibits 
on two stands in the Palace of Engineering, Drysdale 
and Co., Ltd., have installed the pumping and nozzle 
equipment which serve all the main fountain displays 
in the Exhibition grounds. 

While no claim is made with regard to the magni- 
tude of the water displays, it is believed that in 
novelty, variety, and the extent to which under- 
water floodlighting has been introduced, a spectacle 
not previously seen in this country is produced. The 
principal novelties are in the use of special nozzles 
whereby the water is aerated, giving it a sparkling 
white appearance in daylight, the height grading of 
the water jets, the parabolic arch jets in the lake, and 
the lines of cascading water. The design of the 
fountain and the hydraulic and electrical effects has 
been worked out in collaboration with Mr. L. Carnie, 
of Messrs. Crouch and Hogg, consulting civil engi- 
neers to the Exhibition, and Mr. J. Campbell Murray, 
M. Inst. E.E., consulting electrical engineer to the 
Exhibition. 

Altogether, when the fuil displays are in operation, 
about 22,000 gallons of water are in circulation. 
through four pumping stations, by pumps totalling 
673 H.P. Full operation of the displays will not, of 
course, be constant, as provision is also made for 
running minor displays during the daytime “ off- 
periods,” when attendances are small. 

Colour lighting in pastel shades of red, blue, green, 
yellow, and white are used, and, in addition, the water 
is coloured for the purpose of screening the lines of 
piping and lamps laid in the various pools. Unfor- 
tunately, it has not been possible in some of the 
displays to conceal entirely the flood lamp frames 
which project above the water surface to allow for an 
intake of air when the lamps are burning. 

The lake, which is situated in the Dominions and 
Colonies Avenue, is 412ft. long by 52ft. wide, and 
2ft. 6in. deep, giving sufficient depth of water to 
conceal the floodlighting equipment. Towards the 
west end of the lake an elevated circular pool, 30ft. 
diameter, is formed from which water cascades to 
the lake surface, and at the west end the lake ends 
with a moulded sculpture base, within which the 
mechanism for the parabolic arch jets is housed and 
under it is the pumping station. 

From within the sculpture base a battery of 
twelve lin. diameter jets, set in three lines each of 
four jets, throw 2500 gallons of water per minute in 
the form of a parabolic arch 100ft. down the lake. 
Two vase fountains, 16ft. high, constructed of 
moulded metal cones graded in size, are arranged in 
four tiers, from which water sprays to the lake surface 
through forty-eight fishtail jets. At 30ft. mtervals 
down each side of the lake eighteen lin. diameter 
aerating nozzles throw jets 20ft. high, which in day- 
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light resemble frosted ‘* Christmas trees.”” In addi- 
tion, at each of these points there are arranged four 
fan Jets. 

In the circular pool are mounted thirty-two fin. 
diameter nozzles mounted ona ring pipe, which form 
a “water dome,” 20ft. high over a sculpture figure 
in the centre of the pool. 

Water overflows to the lake surface 
5000 gallons per minute from this pool. 

In Fig. 80 are shown the fountains in operation 
m the lake, and in Fig. 81 are illustrated the lake 
water displays at night. 

Four separate systems of supply pipe are required 
tor the displays, the pipmg being generally below 
floor level. A 12in. diameter pipe laid down the lake 
is tapped at twenty points to serve the fountain 
points, all of which are controlled by valves; 15in. 
diameter piping is required to supply the pool cascade 
and the water is returned to the screening chamber 
through a 24in. diameter concrete pipe line. The 
quantity of water circulating in the lake display is 
10,870 gallons per minute, and in order to prevent any 


at the rate of 





way, leading to the Garden Club and tower. This 
cascade is similar in arrangement to one of the units 
of the North cascade, the pools in this case being 
larger. About 1200 gallons of water are circulated 
by a 30 H.P. motor. 

The North fountain is situated in the main entrance 
to the park adjacent to the Royal suite in the Scottish 
Avenue. It is placed on the axis of the North cascade, 
and the two displays are synchronised. The circular 
basin, 52ft. in diameter, is constructed with cavity 
walls 24in. thick, the inner wall being 5din. thick 
reinforced concrete, and the outer wall, 4}in. thick 
brick, on which a wide cope is placed. The floor is 
recessed to accommodate four lines of 10in. diameter 
piping which are connected to a centrally situated 
distributing box divided into compartments for each 
display piping circuit. 

The North cascade and fountain by day and by 
night are illustrated in Figs. 82 and 83 respectively. 

The water from the North cascade flows through the 
basin to return to the pumps, and the basin acts as a 
reservoir for the cascade water which continues to 





produced by 100 jin. diameter nozzles fitted to a 
ring pipe at the rim of the fountain, inclined 
towards the centre of the pool. Fifty small vertical 
spray jets are included in this effect. Yet another 
effect, known as the ‘‘ crown,” is produced by sixty- 
two jin. and I}fin. diameter nozzles fitting to three 
concentric rings of piping at the centre of the pool, 
the jets rising vertically in varying heights up to 
25ft. A ring of inclined fan jets throw towards the 
rim of the pool. 

A standby pump is brought into operation occa 
sionally to ‘‘ boost” the pressure and increase the 
height of the vertical jets, thus providing a “ sky- 
scraper effect.” The off-period display is provided 
by four fin. disperser nozzles spraying the surface 
of the pool. 

Each of the main effects requires 2500 gallons per 
minute, and this quantity is doubled when the 
booster operating. Pumps totalling 130 H.P. 
are used. 

By reason of the large number of lamps required 
for this display, special floodlighting boxes have been 
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Fic. 81—LAKE WATER DISPLAY BY 


noticeable movement of the water returning to the 

pumps, the draw-offs are placed in the walls of the 

circular pool under the projecting curved weir, where 

disturbance from the falling cascade of water 
nceals any effect of movement. 

Banks of four-colour flood lamps are placed under 
all the jets, the lamps being of 300 and 500-watt 
capacity with a total lighting load of 132 kW to 
provide single and mixed colours in rotation. 

On the hillside facing the entrance from Paisley 

toad is situated the North cascade, which begins 
near the summit of the hill and ends with the North 
fountain. The whole construction extends about 
550ft. on the hillside and the water falls through a 
total height of 75ft. The complete display consists 
of three similar units, each comprising six rectangular 
and two circular pools from each of which the water 
falls as a cascade 15ft. wide. The falling water drops 
over curved glass weirs, ribbed on top to give turbu- 
lence and so reflect fully the daylight and the coloured 
night lighting. 

Situated on the south slope of the hill is the South 
cascade on the axis of the entrance to the park from 
Mosspark Boulevard, and rising behind it is the stair- 
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FiG. 82—NORTH FOUNTAIN AND CASCADE BY DAY 
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NIGHT 


fall after the pumps are closed down. The overflow 
level in the basin therefore is arranged to be 12in. 
above day working level, to prevent wastage by 
overflow 

Each effect is, of course, un a separate piping circuit, 
the main pipes, to which the jets are fitted, being of 
10in. and 8in. diameters, and operation is auto- 
matically controlled by hydraulically operated sluice 
valves. The automatic control gear also operates the 
main colour change lighting switches. 

The water effects are arranged for alteration every 
half minute and the lighting every five seconds, 
and the complete cycle takes about twenty minutes 
before repeating. Aerating nozzles are used through- 
out this display, including an “ organ pipe ” effect, 
comprising fifty-seven lin. diameter nozzles fitted 
to crossed lines of piping, the jets rising vertically in 
graded heights from 5ft. at the rim of the fountain 
to 20ft. at the centre, the peak of the jets being 
adjusted to a curved line. Another organ pipe effect 
is composed of fifty-five lin. diameter nozzles, in this 
case the high jets being at the rim and the low jets 
at the centre. 


The ‘‘ water-dome ”’ effect at the North fountain is 





FIG. 83—NORTH FOUNTAIN AND CASCADE BY NIGHT 


constructed, euch holding 500-watt lamps.  Alto- 
gether, 70 kW are required for lighting. 

The South fountain is situated in the forecourt of 
the Palace of Engimeering, and has a water area of 
5500 square feet. It consists of an elevated circular 
pool, 26ft. diameter, within which the main display 
is placed. The water falls over curved weirs to a 
circular-fronted pool, and again to a lower pool. 
The display is a “ fixed ” one, no variation being pro- 
vided, and consists of three rings of aerating nozzles 
rising in different heights up to 30ft. Seventeen fish- 
tail jets throw into the lower pool and altogether 108 
nozzles in sizes up to lin. diameter are fitted. A 
70 H.P. pump circulates 2000 gallons of water per 
minute and five colour-change lighting is provided 
by 200 underwater flood lamps. An off-period display 
of 500 gallons per minute is also provided. 

The hydraulic and electrical equipment for each 
display is housed adjacent to the displays and in the 
case of the lake and North cascade stations, they have 
been constructed underground. Where it was possible 
to construct above ground level, it has been done as in 
the case of the South cascade and South fountain, 
the visible structures being camouflaged as gardens. 
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The pump stations are constructed with concrete 


floors, brick walls, including a lining course of clay 
brick, steel joist and timber roof, covered with bitu- 
con- 


minous felt. The garden lay-outs have been 


tinued over the stations. 


Plant is provided at each station for operating the 





atmospheres. Plant and operating costs at the lower 
pressures are also considerably less. The form and 
size of the nozzle apertures are factors which deter- 
mine the working pressures, and it is in cases of nozzles 
made up of a number of very small orifices that the 
high pressures are necessary. The chief difficulty with 
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FIG. 84-GENERAL ARRANGEMENT OF PAISLEY ROAD PUMPING STATION—DRYSDALE 


mam and off-period displays. The last-named are, 
of course, for economy in operation ; in the case of 
the lake, for instance, the full display requires 


10,870 gallons per mimute and 290 H.P., and the 
off-period display 1220 gallons and 38 H.P. The 


general arrangement of the Paisley Road pumping 
station, which operates the North cascade and 
fountain, is reproduced in the engraving, Fig. 84. 
The accompanying table gives the details of the pump- 
ing plant for the various displays. 


Details of Pumping Plant. 


Capacity 
of pump, Head from Motor, 
gallons all causes. i. 
per minute. 
Lake—- 
Parabolic fan jets 2450 150 160 
Major display 2200 70 65 
Minor display 1220 70 38 
Cascade pool... ... 5000 10 30 
North Cascade— 
Cascade and jets ... 2200 130 130 
South Cascade 
Cascade and jets ... 1200 ... ... 54 30 
North Fountain — 
Four varying effects. 
each . S. +ie) Se 88 130* 
Minor display sos ae 30 10 
South Fountain— 
Major display 2000 84 70 
Minor display 500 40 10 
*A second pump of the same capacity is connected by 


hydraulie clutch, and is operated to boost the height of jets at 
intervals, 

Much interesting information was obtained from 
the experimental work carried out in connection with 
the jets, of which there are seven types operating 
under different principles in use in the water displays, 
and some notes will be of interest. 

From considerations of ‘* spectacles,” the aerated 
jet having a higher refractive value is much more 
effective for both daytime and night lighting displays 
than a “ plain water” jet. A great number of experi- 
mental nozzles was tested before a satisfactory 
aerating nozzle was produced, as it was intended to 
effect aeration in a simple way by the induction of 
air at the nozzles. For this condition the nozzles 
are enclosed within short sleeve pipes fixed above 
water level to permit the entry of air. It was found 
that aeration does not require high working pressures, 
as with a pressure of two atmospheres, which is the 
average pressure adopted for the displays, the jet is 
only slightly less sparkling than at pressures of ten 





cohesion with the jet of water which retains the form 
of a solid rod of water 
greater height than a plain water jet. 





small diameter orifices is their liability to clog up, 
even where fine screening is provided. 

By the induction of air at the nozzles, the air gives 
without “stripping” to a 
The induced 
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Fic. 85—** UPRIGHT,"’ 


air prevents drift, and the water falls in the form of 
globules, which make possible such effects as “ organ 
pipes ’’ in the North fountain. At the top of the 
vertical jets the water breaks somewhat like a white 
plume, owing to the expansion and release of air. 
For nozzles of equal diameter throwing a jet of 





equal height, the aerating nozzle required about 20 per 


cent. less pumping power than a plain water nozzle. 

Returning to the exhibits on Messrs. Drysdale’s 
stands, in Fig. 85 is illustrated one of the firm’s 
“ Upright ” pumps, which is non-priming and 
suitable for marine use as a water-circulating, sanitary, 
fire, or refrigerating pump. 

The pump casing is of cast iron, with renewable 
impeller bearing rings. It is of the divided type and 
both branches are arranged at the back, so that the 
front portion can be removed and the impeller and 
spindle can be taken out without breaking any pipe 
joints. Two suction branches, one on each side, are 
arranged at the back, and the discharge is also situated 
at the back, on the centre line. The pump is there- 
fore neither left nor right-handed. A blank flange is 
fitted to the suction branch not in use. The pump 
casing is extended upwards to form the motor stool, 
so that the alignment of the pump and motor cannot 
be disturbed by expansion and contraction of the 
pipes. The impeller is made of bronze, and it is so 
designed that the upward thrust balances the weight 
of the motor and rotating parts. In addition, how- 
ever, a double thrust bearing is fitted on top of the 
motor. Forged integrally with the large-diameter 
spindle is the coupling. The spindle is manufactured 
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in bronze and it is sleeved where it passes through 
the stuffing-box with hard extruded bronze, finished 
by grinding. The motor half-coupling is fitted on a 
tapered shaft end, so as to permit rapid removal. 
Packed with special flexible metallic rings, the stuffing- 
box contains a long phosphor-bronze neck bush. 

A vertical spindle enclosed ventilated motor of the 
drip-proof mica-insulated type is used for driving the 
pump. The windings of this motor are impregnated 
so as to withstand the effects of hot and damp sea 
air. It is shunt wound to suit the electric supply of 
the vessel, and is provided with series-stability wind- 
ings so arranged that the motor characteristic com- 
bines with that of the pump to prevent serious over- 
loading taking place. It is fitted with roller journal 
bearings and a double thrust ball bearing, lubricated 
by grease with a high melting point. 

In Fig. 86 is illustrated a vertical electrically 
driven condenser circulating pump, such as will form 
part of the equipment of the new Cunard liner 
“Queen Elizabeth.” The capacity of this pump is 
25,000 gallons per minute against a head of 27ft., and 
it is driven by a variable speed motor which develops 
up to 285 H.P. The pump casing and impeller are 
made in gunmetal. Phosphor bronze sleeves are 
fitted on the spindle and United States ‘‘ Rotory ”’ 
packing is used for the pump glands. 


(To be continued.) 








SurracE TREATMENT FOR Piston Rines.—Many 
methods have been employed in the past in order to 
ensure that piston rings will bed rapidly on to the cylinder 
walls. As a result of considerable research, the British 
Piston Ring Company, Ltd., claims that it has found a 
solution to the problem by providing a surface finish 
having the property of retaining oil. This finish, known 
by the name of “‘ Bricoseal,” consists of a special chemical 
treatment of the ring which renders the surface porous 
and capable of absorbing oil. This surface layer is just 
sufficiently thick to last until the running-in stage has 
been completed, by which time it has been worn away, 
leaving a normal well-bedded surface for the remainder 
of the ring life. In spite of its extreme thinness, this 
“ Bricoseal ” layer is so efficient, it is claimed, that the 
process of wearing down the initial high spots is carried 
on under adequately lubricated conditions, ensuring 
freedom from scuffing and longer cylinder and ring life. 
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L.M.S. School of Transport at Derby. 


> 


( N Friday last, July 22nd, we attended the official 

opening by the Rt. Hon. Leslie Burgin, the 
Minister of Transport, of the London, Midland and 
Scottish Railway Company’s school of transport at 
Osmaston Park, Derby. 

This school has been established by the L.M.S. for 
the better and quicker training of its staff in an 
instructional centre where training can be given in 
the best practices known in the railway industry. 
The fundamental idea is that the men shall be trained 
at a resident staff college rather than at what might 
be termed a day college, at which those of various 
grades and from various areas will work and have their 
an arrangement that will tend 


recreation together 
depart- 


to break down any tendency to a purely 





‘The operating depart- 
120,000, representing 
the company’s total 


the commercial department. 

ment alone has a staff of 
approximately one half of 
employees. 

Upon the commercial staff rests the responsibility 
of providing the facilities which attract and develop 
trattic, both passenger and freight, and upon the 
operating department that of providing the transport 
to the satisfaction of the company’s clients. It is for 
the staff of these two great departments, and particu- 


larly for their younger members, that the school of 


transport has primarily been brought into being. 
The first principal of the school is Colonel Lionel 

Manton, D.S.O., O.B.E., M. Inst. T. Colonel Manton 

joined the L.M.S. Railway following a distinguished 








Fic. 1—SCHOOL 


inental outlook, which is a potential danger in all big 
organisations. In many professions there is a growing 
conviction that ‘refresher courses’ are desirable 
for all those whose daily practice is intense and 
precludes them, through time and place, the oppor- 
tunity for studying with particularity advances and 
changes which are taking place elsewhere. In 
inedicine the post-graduate medical school is intended 
to meet this need, and an analogous activity for the 
railway, with its widely separated, localised units, 
may have equally fruitful results. 

The London, Midland and Scottish Railway ranks, 
in point of size, as one of the greatest undertakings 
It comprises no less than 364 original 


in the world. 


BUILDING 








IN OSMASTON PARK 


Army career, in the course of which he gained a wide 
practical experience both of railway transport and of 
the principles of staff training. After a short time 
with the sappers and miners in France in 1914 he 
was engaged for the remainder of the war on transport 
work, being awarded his D.S.O. in 1917. Upon the 
cessation of hostilities he became instructor in trans- 
portation at the School of Military Administration ; 
from 1922-26 he was on the Rhine, first as President 
of the Inter-Allied Railway Sub-Commission at 
Cologne and later as British member of the Inter- 
Allied Railway Commission at Wiesbaden and 
A.Q.M.G. (Movements), Rhine Army. Colonel Manton 
was again engaged in railway work in 1930, when he 





respective departments, can be accommodated at a 
time in the school, and the average period of attend- 
ance will be about one month. With the exception 
of the principal and the vice-principal, the lecturers 
will be engaged for short periods only. 

Derby was chosen as the site of the school by reason 
of its obvious geographical advantages ; in addition, 
the site is near the company’s locomotive, carriage, 
and wagon works, marshalling yards and control 
offices and a laboratory, thus making practical 
demonstrations for the students easily available. 

In his speech Dr. Burgin congratulated all who had 
followed the dream of building such a school and all 
who had in any way contributed, by allowing the 
dreamer’s vision to acquire actuality. Speaking of 
the intensity of the operation of Great Britain’s rail 
way system, he stated the maximum of skill in its 
design, operation, and handling was necessary. That 














Fic. 4—MURAL PAINTING 


management should be imvested with the dignity of 
a science was a sign of the times. Knowledge of a 
science had to be acquired by study, by experience. 
and by experiment, and the science of management 
of one of the great main line systems was now specially 
to be taught. 

In reply, Lord Stamp, chairman of the L.M.S.. 
briefly stated the reasons for the establishment of 
the school. He said that the company possessed a 
huge staff, spaced widely apart, and that pockets of 
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transport systems, and each of the railways now form- 
ing the group possessed and cherished for many years 
its own particular methods, standards, and traditions. 
The co-ordination of these varying practices, and the 
welding together of these hitherto independent units 
into a single entity, presented to the management of 
the new company a complex task. It is for this 
purpose that the school has been formed. 

The total staff of the L.M.S. Railway exceeds 
230,000 people, comprising a great variety of crafts, 
callings, and  professions—industries within an 
industry. The two largest departments of the service 
are those, the personnel of which are most intimately 
and continuously in contact with the public whom 


they serve, namely, the operating department and 





was appointed to command the Railway Training 
Centre, R.E., which command he held for four and 
a-half years. In the autumn of 1935 he went to 
Egypt as Assistant Director of Transportation, and 
early in 1936 he became Chief Engineer, Malta, 
vacating this position to become principal of the 
L.M.S. school of transport. 

The remainder of the tutorial staff will be selected 
from the existing personnel of the company. They 
will be supplemented by lecturers drawn from a panel 
of practical men holding positions of responsibility, 
who can talk to the students on the various aspects 
of railway working in which they have specialised. 

About fifty members of the railway staff, chosen 
by the recommendation of their superiors in their 








Fic. 3—CLASSROOM 

new ideas existed, which were not circulated. Know- 
ledge, he stated, was twice as valuable when it was 
clarified and not passed on from hand to hand. 
Spending money on public equipment was well under- 
stood, and it was a good investment, but our brains 
Were the best form of investment. The worst form of 
bankruptcy was a loss of enthusiasm. 


DESCRIPTION OF THE BUILDING. 


The school, of which several views are shown in 
the accompanying engravings, is, as mentioned above, 
situated in Osmaston Park. The building, illustrated 
in Fig. 1, is surrounded by a large open space, which 
later in the year will be formed into lawns and orna- 
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mental shrubberies, a portion being laid out for a 
bowling green and tennis courts. 

Although designed as one unit, the plan of the 
school consists of educational, domestic and social 
sections. 
three storeys facing the road, containing fifty-two 
bedrooms for students and visiting lecturers, a 
visitors’ sitting-room, staff bedrooms for eight resident 
staff, and a housekeeper’s flat, consisting of a bed- 
room, bathroom and sitting-room. 

From the entrance hall the main corridor leads 
directly to the hall of transport, which is the focal 
point of the plan, and around which the classrooms, 
lecture theatre, administrative offices, and _ social 
rooms are situated. The hall of transport is 118ft. 
long and 47ft. wide, and it is surrounded by an aisle 
divided from the central space by a colonnade. The 
central space is sunk 3ft. 6in. below the floor level, 
and therein will be placed an electrically operated 
model railway, together with complete full-scale 
signalling instruments and other apparatus for 
demonstrating train operation. 

On the east side of the hall of transport are 
arranged five classrooms, one of which is illustrated 
in Fig. 3. These rooms will be used for lectures or 
demonstrations. Also in this section is the lecture 
theatre with seating accommodation for 120 persons. 
A projector room contains apparatus for sound repro- 
duction and the projection of miniature and full-size 
films. The theatre can be used for lectures or cinema 
demonstrations by day or by night, for the windows 
are fitted with light-tight blinds. 

On the west side of the hall of transport are the 
domestic and social quarters. The domestic quarters 
consist of kitchen premises fitted with modern cooking 
apparatus and food storage equipment, a staff dining- 
room, sitting-room, and housekeeper’s office. The 
students’ social rooms consist of a lounge, dining-room, 
bar and games room. Forming a link between the 
two wings of the building and with access from the 
aisle around the hall of transport are the administra- 
tive offices and the library. In addition to the accom- 
modation already referred to, there are arranged on the 
ground floor a students’ locker and drying room, 
lavatories and shower baths. This accommodation 
is in addition to the bathrooms and lavatories situated 
in the bedroom block, and it is intended for use during 
the day and after sports. 

A separate building has been erected as a garage 
for six cars, a small workshop and store. In the base- 
ment of this building are arranged the heating 
chamber, calorifier room and fuel bunker. <A _par- 
ticular feature of the design is that a modest effort 
has been made to revive the association of sculpture 
and painting with architecture. The arts of sculpture 
and painting at this school are based on a simple 
interpretation of symbolism. The chariot wheels 
embodied in the wrought iron entrance gates and the 
locomotive wheels forming part of the design to the 
oak front doors, symbolise ancient and modern forms 
of transport. The small sculptured panels on the 
lower part of the main elevation represent some of 
the principal activities of a great railway under- 
taking. The company’s arms are carved on the large 
cartouche which forms a dominant note in the main 
facade, and the flame of knowledge is symbolised in 
the two urns emphasising each corner of the entrance 
porch. Meticulous care has been exercised by the 
sculptor, Mr. Denis Dunlop, in the detail of this work, 
and he has visited the railway company’s principal 
works and laboratories in order to obtain a correct 
interpretation of the various phases of the railway 
industry. The subjects which have been included in 
the panels are :—Carriage building, locomotive con- 
struction, signals and telegraph, civil engineering, 
architecture, research, marine transport, and traffic 
operations. 

Internally the building is of simple design—a 
quality becoming to a building designed for the arts 

of instruction. The principal note on entering the 
front portal is provided by two mural paintings, the 
work of Mr. Norman Wilkinson, one symbolising 
the development of transport by sea and the other 
transport by rail. We reproduce in Fig. 4 the paint- 
ing of rail development. 

An interesting feature in the lounge is a large 
mural painting entitled “‘One Hundred Years,” 
which shows the portico at Euston Station, with, on 
the right, a portion of Drummond Street as it existed 
when “ Euston Grove Station’ was built, and, on 
the left, the street as it exists to-day, with a portion 
of a new building to suggest the new Euston being 
erected. Along the street is a procession of persons 
and vehicles indicative of the tide of human life 
which has passed through the portico since it was 
built a hundred years ago. The background is com- 
posed of a series of silhouettes in pale tints repre- 
senting some of the major engineering structures 
which have been erected on the railway since the 
portico was built. The centre of the panel shows 
the ‘‘ Rocket *> set upon a pedestal, symbolising the 
origin of all railway development. The panel was 
designed by the architect and painted by him with 
the assistance of three members of the architectural 
staff, Messrs. J. F. Cooper, H. H. Matthews, and J. 
Carter. 

Adjacent to the lounge and accessible from the 
hall of transport is the library—a small room, taste- 
fully designed with shelves and panelling in natural 


The domestic portion is the main block of 


engraving, Fig. 2. 
administrative offices and the games room, the last- 
named being equipped with a billiard table, small 
tables for other games, and darts boards. 

The building is heated by a low-pressure hot water 


Adjoining the library are the 


system and there are three “Ideal”? magazine 
boilers, each rated at 1,003,000 B.Th.U. per hour, 
situated in the boiler house, away from the main 
building, underneath the garage. The boilers are 
fed by means of a runway suspended from the boiler- 
house roof. The fuel is graded coke, and it is expected 
that the consumption will be 13 tons per week in 
winter and 4 tons per week in summer. The boilers 
are thermostatically controlled, and are fitted with 
time switches. The calorifiers are fitted with immer- 
sion thermostats and motor-operated valves. The 
system used for heating is known as an accelerated 
low-pressure hot water system, and all the mains are 
situated in trenches or wall ducts, with the pipes 
insulated throughout with glass silk. The hot water 
service is also accelerated and is supplied on the 
indirect system from two copper calorifiers of 500 
gallons capacity each. 

All the bedrooms are ventilated by means of 
natural ducts, each bedroom being fitted with a con- 
cealed extract opening. These ducts communicate 
with a space in the main roof, which is ventilated by 
an air pump situated in the turret over the bedroom 
block. Several of the large social and instructional 
rooms are equipped with air extraction fans for use 
on particular occasions. 

Current for lighting purposes is supplied to the 
building from the company’s own power station, and 
the general lighting conduit is so arranged that 
alterations can readily be effected to apparatus. In 
the floor of the train room there is a duct so that 
access can be easily gained for rewiring signalling, 
track circuits, or track feeds in connection with the 
model railway, or for attention to signal demonstra- 
tion apparatus. 

The contractors for the building were Messrs. 
Holliday and Greenwood, of London. The architect 
for the building, decoration, and furniture is Mr. 
William H. Hamlyn, F.R.I.B.A., the railway com- 
pany’s principal architect. 

Over the entrance doorway of the school carved 
in the stone lintel is the inscription: ‘‘ Stet fortuna 
domus ” (Good fortune rest on this house). (ood 
fortune has attended its building, for it has heen 
completed in the short time of ten months. 








Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 


MACHINE TOOL CASTINGS. 


Sir,—May I claim the hospitality of your columns to 
call attention to inaccurate statements contained in the 
paper by Mr. J. Blakiston on ‘* The Modern Manufacture 
of Machine Tool Castings,”’ read before the Institute of 
British Foundrymen and reprinted in your of 
July 22nd ? 

Under the heading “‘ Capacity to Absorb Vibration,” 
Mr. Blakiston claims for cast iron a greater damping capa- 
city than that of mild steel. It is well known that a steel 
plate set to vibrate will come to rest after a much longer 
period than a cast iron one, having a thickness inversely 
proportional to their elastic moduli. This condition does 
not hold true in the case of even simple structures such as 
an I girder, and, in fact, in all cases of three-dimensional 
structures. 

Tests made by Messrs. Siemens-Schuckert jointly with 
the Technical High School at Charlottenburg on four 
specimen I beams 10ft. long are given herewith, and it 
will be noted that the specimen d (welded steel I beam) 
comes to rest in 0-22 sec. against 0-50 sec. for cast iron 
of machine tool quality, and that the disturbed length of 
the welded steel beam is only 21 per cent. against 31 per 
cent. in the case of cast iron. 
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Under the question of “‘ Rigidity ’’ surely Mr. Blakiston 
knows that ordinary mild steel is at least 200 per cent. 
stiffer than cast iron of equivalent section. Personally, 
I should prefer a bed to distort rather than break under 
‘“an extremely violent shock stress... The distortion 
could be corrected; but breakage would mean a new 
casting. In a direct reference to ‘the notable failure 





oak. The library is illustrated in the accompanying 





by welded steel frames,” surely the work of fabricators 
over a period of one or two years should not be compared 
with castings which even after a century of moulding prac- 
tice fall very much short of modern machine tool require- 
ments. What I should call a notable failure is the case 
of a machine tool column of 15 tons the first of which was 
a “ waster,’’ the second required 200 Ib. of weld metal to 
make good. The pattern was altered to allow of casting 
in two halves for the third attempt, the front half was 
another “‘ waster,’’ and the final machine went out with a 
front half made of fabricated steel and the back half of 
cast iron. 

I have also recently come across a case of a cast iron bed 
which developed an undesirable resonance in certain con- 
ditions. The cure proved to be the removal of a web 
stiffener which altered the resonance point to one outside 
the normal working range. 

In a comparison of two large planing machine tables 
having a Brinell hardness of 200 on the machined sliding 
faces, Mr. Blakiston claims for these tables tensile 
strength of 17 tons per square inch. Surely he is making 
reference to separately cast bars about lin. or so in dia- 
meter, and not the thicker sections of the table, which are 
usually piped or contain porous draws. 

There is a great need for a B.S.S. for cast iron, which 
would give the limits of analysis, Brinell hardness range, 
and limiting the total area of blow-holes or casting flaws 
to not more than | square inch per 100 square inches 
of any machine surface. It would then be possible for 
a purchaser of castings to know which of the 100 types of 
cast iron he was likely to get, to know that the inspector 
would pass the Brinell test without having to pick his 
spot, and to know just how much welding or metal spraying 
would be required to make the casting look perfect on 
all machined faces. The shop manager would then be 
able to simplify the complicated works procedure which is 
necessary in order to make good the deficiencies of iron 


a 


castings. 

The repetition casting of comparatively small weight 
has reached a remarkable position, but the position of 
the large casting of 7 tons upwards is very little better 
than it was in 1914, and the only improvement discernible 
is due to making the metallurgical analysis rather similar 
to bad steel. 

A. KersHaw, Assoc. I.E.E.,. M. Inst. W. 
Halifax, July 23rd. 


NATIONAL COUNCIL OF ENGINEERING. 


Str,-There are two methods of achieving co-ordination 
—(a) by grouping into one body all allied organisations, 
and (6) by federating them. The newly formed Engineers’ 
Guild has adopted the former method, which means 
duplication of objects and subscriptions. The latter 
method is much to be preferred. The United States of 
America themselves furnish the model, except that it 
might or might not appear to be desirable to define the 
inatters allocated to the federal body. 

The view I take of your Leading Article and of the views 
of Mr. A. A. Potter in your last issue is that they are both 
too limited in scope. They show that insularity which is 
alike the failing of editors and of professional bodies. 
There is so much overlapping and unfortunately so 
much heated controversy between various allied pro- 
fessions as to their appropriate spheres of activity that 
they should be federated in the public interest, and also 
so that they may discuss and delimit their respective 
functions. To achieve these results not only must the 
engineering bodies be federated, but the Institutions of 
Surveyors, Architects, Town Planners, Land Agents, or, 
more generically, all bodies having direct dealings with the 
land must be included in the federation. 

The ultimate goal would be the grouping of all profes- 
sions into one great federation, just as the trade unions 
are grouped. Only in that way can they maintain their 
proper share of the annual income of the country. 

There would probably be several groupings between 
the single institution and the federation. 

Only by such a federation can the whole educational 
technical, and professional abilities be utilised for the 
promotion of the public good. 
Ae We. F.S.1. 


CRAMPTON, 
London, N.W.2, July 25th. 


INCENTIVES. 


Str,—The Leading Article in your issue of July Ll5th 
takes, evidently with regret, a somewhat gloomy view of 
the moral outlook of workers in industry, and seems to 
conclude that we must resign ourselves to the unfortunate 
condition that you depict. But it not worth while 
inquiring how this condition arose, in the hope that it 
may reveal some means of mitigating it ? 

To illustrate what I have in mind, let us consider the 
subject you deal with—incentives. Payment by results, 
fundamentally, is an attempt, commercially sound and 
ethically justifiable, to differentiate in their pay between 
workers according to the energy with which they work 
and the skill they have or acquire. It is applied (a) by 
paying them in strict proportion to the results they 
produce, either with or without a guaranteed minimum, 
or (b) according to one or other of a number of systems 
specially designed for the purpose. 

Let us think for a moment of the amount of thought 
and ingenuity that has been given to the design of these 
incentive systems, and ask ourselves the purpose of it all. 
Whatever the motives of the designers were, these systems 
have two characteristics, as compared with the piecework 


is 





which has attended any attempt to replace iron castings 


that they are intended to replace, namely, they give the 
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worker less money for the same result than piecework would 
and they are more complicated, and therefore more diffi- 
cult for the worker to understand. What is the effect of 
this on the worker’s mind and moral outlook ? 

Then consider how piecework is applied. Are piecework 
rates always fairly fixed on a basis provided by measure- 
ment or past performance, or do they split the difference 
between two guesses made by the two interested parties ? 
When they have been fixed and agreed to, do they always 
remain fixed, whatever the worker may earn or however 
skilful he may become, and is the worker guaranteed that 
the stability of the prices will not depend on what he 
earns under them ? When we have answered these ques- 
tions shall we feel that we have any justification for 
expecting that the worker will be affected by “ spiritual 
incentives *’ or will act altruistically and generously, 
especially if we remember that what he has at stake pro- 
vides or fails to provide the necessaries of life for himself 
and family ? 

Is not the worker's outlook formed to some extent by 
the example that is set for him by those who control him, 
or do we, who feel ourselves his superiors, expect him to 
set us a better example? More, much more important 
than this, is the condition of things that we have decided 
exists conducive to efficient production, is it good for 
industry and the community, and does it tend to peaceful, 
orderly, and continuous progress ? 

It is my personal view, based on experience (and it does 
not lack authoritative support), that the more we as 
engineers and managers are able to perfect technical 
methods, processes, and equipment, and our own tech- 
nique as managers, the more generosity we shall be able 
and ought to show to the workers and the less cause we 
shall have to deplore their mercenary outlook. 

H. T. Hmpaeée. 
Eyam, Derbyshire, July 23rd. 








A New Direct Injection Oil Engine. 


In the accompanying engravings we illustrate the recently 
introduced direct injection oil engine manufactured by 
the Associated Equipment Company, Ltd., Southall, 
Middlesex. This engine is similar in all respects to the 
tirm’s 7-7-litre capacity indirect, or air-cell engine, which 
is so well known for its commercial vehicle applications, 
except that it employs the form of combustion known as 
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direct injection, whereby the fuel is injected directly into 
the combustion space through a multi-hole nozzle and 
reliance is placed on a mask or shroud on the inlet valve to 
produce the necessary turbulent conditions for the air. 
For some time past the Associated Equipment Company, 
Ltd., has had a number of direct injection engines of this 
type at work in the fleets of certain transport. under- 
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takings, by way of conducting practical tests on the new 
combustion system. The design, however, is the outcome 
of lengthy tests and research work in the recently extended 
research and experimental department of the firm. 

It is pointed out by the manufacturers of the new model 
that the direct injection oil engine is intended for use in 
cases where fuel economy is of primary importance and 
where—since the new unit, at the higher speeds of revolu- 


tion, has a less power output than its equivalent indirect 
injection model—vehicles are not engaged in particularly 
hilly districts or carrying maximum loads over difficult 
roads. 

In the engraving, Fig. 1, are reproduced the power 
eurves for the direet injection and the Ricardo ‘“ Comet 
Mark III ”’ indirect injection engines. The new engine is 
designed to develop 90 B.H.P. at 1750 r.p.m., with a 
smoke-free exhaust, as compared with 110 B.H.P. at 
2000 r.p.m. with the “Comet” type. It will be noted 
from the curves that below 1000 r.p.m. the new engine has a 
slightly higher power output and torque, yet the fuel con- 
sumption at 1000 r.p.m. reaches the figure of approxi- 
mately 0-375 lb. per B.H.P. per hour—a low figure for a 
high-speed engine of this type. A fuel economy of about 
10 per cent. is effected over the whole of the speed range. 

The firm has used the Ricardo ‘* Comet” type of 
indirect injection oil engine since it first manufactured oil 
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engines in 1930. With this system all the air from the 
cylinder is forced through a small hole into a separate 
combustion chamber, and as a result of the high air speed 
produced in the chamber, good mixture with the fuel is 
obtained. The chief advantages of the system are that 
maximum power for a given size of engine is obtained and 
that the engine can run at high speeds without a smoky 
exhaust, by reason of the complete combustion. There 
are, however, certain losses in forcing the combustion air 
through the hole or throat between the air cell and the 
cylinder, resulting in a corresponding loss in fuel economy. 
The Ricardo “‘ Comet Mark IIT ” combustion chamber has 
been adopted for the last few years by the firm with a view 
to improving the fuel consumption. With this system only 
half the air is pumped into the combustion chamber or 
air cell, the remaining half being retained in small depres- 


entire speed range of the engine, resulting in a smoke-free 
exhaust and an improvement, as mentioned above, of 
about 10 per cent, in fuel consumption over the “ Comet ” 
type. 

The new engine is illustrated in the engraving Fig. 4 ; 
it is identical with the firm’s 7-7-litre (105 mm. bore and 
146mm. stroke) six-cylinder ‘‘Comet’’ engine in all 
respects other than piston, cylinder head, and valve gear, 
fuel pump and injectors, so that, should it be desired, a 
conversion from one type to the other can be readily 
effected. 








TECHNICAL REPORTS. 


The Determination of Drag by the Pitot Traverse 
Method. By G. I. Taylor, F.R.S. Reports and Memo- 
randa No. 1808. H.M. Stationery Office. Price Is. 6d. net. 
—It has been suggested that in measuring drag by the 
pitot traverse method, it is permissible to neglect the 
changes due to internal tangential stresses which oceur 
in the wake downstream of the measured section. It is 
here shown that this assumption is untrue, The drag 
cannot be exactly determined by a pitot traverse in a 
section where the pressure differs from the undisturbed 
pressure, because with a given set of values of static and 
total pressure at such a section, a range of values of drag 
is possible depending on how rapidly the layers of the wake 
are mixing with one another. In the worst case in Pro- 
fessor Jones’ measurements, the error due to this mixing 
is only 14 per cent. An example is worked out in which, 
with a given distribution of pitot and static pressures at a 
section, the drag differs by 10 per cent., according tu 
whether the wake downstream mixes or flows in a stream 
line manner. Asa corollary to the main theory it is shown 
that mixture in the wake beyond the section where the 
pressure becomes equal to the undisturbed pressure has 
no effect on the drag. 





Gust Loads on Tails and Wings. By D. Williams, 
B.Se., A.M.I. Mech. E., and J. Hanson, B.Se., D.I.C. 
Reports and Memoranda No. 1823. H.M. Stationery 
Office. Price 5s. 6d.—The theoretical investigation 
of tail loads induced by gusts has received little attention 
in the past, and no direct allowance is at present normally 
made for such loads in the course of aeroplane design. 
In this report the primary purpose has been to estimate 








the magnitude of such loads under various fiying condi- 
tions, the investigation of the accompanying wing loads 
fulfilling the secondary purpose of supplementing previous 
work. Three types of gust have been considered—the 
abrupt, the sharply graded linear, and the gently graded 
linear, and their tail and wing load effects have been 
determined for three aeroplanes of different stability 
characteristics in pitch, the first being moderately stable, 
the second very stable, and the third unstable. The 
effect of varying the wing loading has been found, and 
the changes in wing and tail loads caused by the change 
from a rigid to a flexible wing have been considered. 
No account is taken of the Wagner effect in the numerical 
work, and the effect of the slipstream has also been 





excluded. All results are expressed on a relative basis, 














Fic. 4—DIRECT INJECTION 


sions at the top of the piston, resulting in an improved fuel 
consumption. The direct injection type, however, pro- 
duced as the result of the extensive research work referred 
to above, employs an entirely new form of combustion 
chamber which gives a further improvement in fuel con- 
sumption. In this engine, as mentioned previously, the 
whole of the air charge is compressed, thus eliminating the 
mechanical and thermal losses caused by forcing the air 
through the small throat of the air cell type of engine. 

As shown in the diagrams, Figs. 2 and 3, a novel prin- 
ciple is employed to ensure complete mixing of the fuel 
with the air charge. In addition to the rotary movement 
produced by the masked or shrouded inlet valve, the air 
is forced violently towards the centre of the cylinder as 
the piston nears the end of the compression stroke, cutting 
through the four fuel sprays, and continuing downwards 
into the cavity with a whirlpool motion. The stream then 
diverges at the bottom of the cavity, following the specially 
shaped walls to emerge into the main cylinder as com- 
bustion is completed, and as the piston descends on its 
working stroke. This carefully controlled turbulence is 








stated to produce a high combustion efficiency over the 


HIGH-SPEED OIL ENGINE 


the loads being given as a fraction of the maximum loads 
which would be induced if the aeroplane maintained 
without pitch or wing flexure a straight, horizontal course. 
For convenience this fraction will be referred to as the 
‘* Joad-ratio.” 

A Review of Some Full-scale Tests on Landing Flaps. 
By J. E. Serby, B.A. Reports and Memoranda No. 1821. 
H.M. Stationery Office. Price 2s. 6d.—The results of 
flight tests at Farnborough on a number of aeroplanes 
fitted with trailing edge flaps of various types are scattered 
over many reports. These do not constitute a systematic 
series of experiments, but they have been collected in the 
present report which is a digest of somewhat intractable 
data. The work has been summarised and discussed as 
(1) the measurements of flap effects on lift, drag, and 
pitching moment; (2) the qualitative observations of 
the influence of flaps on lateral stability and control. 
The data on eleven aeroplanes, fitted with five different 
types of flap, have been examined, and the effect of the 
flaps on the aerodynamic characteristics and stability 
and control at low speeds collected and compared. 
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Rail and Road. 





RaiLWay SIGNALMEN.—The National Union of Railway- 
men has submitted a claim to the Railway Staff National 
Tribunal for better pay and improved conditions for signa!- 
men. Replying to the plea for a six-hour day for signal- 
men in special boxes, Mr, L. F, Rowlandson, for the railway 
companies, said that the total cost of the claim might be 
taken as £1,000,000 a year. 


RK.A.F. Schoo Removat.—The Royal Air Force 
No. 2 School of Technical Training is to be moved by the 
L.N.E. Railway. from Halton Camp, near Wendover, to 
Cosford, All the equipment and furnishings of the camp 
will be dismantled and loaded at Wendover Station, and 
special squads of men and cartage equipment will be 
employed by the railway company in the transfer. It 
is stated that 122 railway vehicles of various types, and 
at least three special trains, will be required. 


L.M.S. PenrirH anp Keswick Linz.—Now that the 
alterations to the bridges and permanent way have been 
completed on the London, Midland and Scottish Railway 
Company’s line between Penrith and Keswick, it will be 
possible to use larger engines when required. Hitherto, 
the ex-L.N.W.R. Class 2 0-6-0) goods engines were the 
heaviest locomotives allowed to work trains over this 
section. The use of heavier engines will permit the work- 
ing of heavier trains over the steep climb to Troutbeck and 
the sharp descent to Keswick without assistance. 


Tuk AvuTomoBILE AssocraTion.—At the thirty-third 
annual meeting of the Automobile Association, held at 
the Savoy Hotel recently, the chairman, Mr. Charles 
McWhirter, who presided, announced that the Associa- 
tion’s membership totalled 712,242. Describing the 
A.A’s progress, Mr. McWhirter said that during the twelve 
months the increase in members exceeded 48,000, the largest 
number which had ever been achieved in one year. It 
was eighteén years since the first 100,000 members had 
been obtained ; the half million was reached in 1933, and 
since then over 200,000 members had been added. 


AvuTOMATIC TELEPHONES FOR LONDON’s UNDERGROUND 
KatLways.—-The London Passenger Transport Board has 
placed a contract for the supply of complete automatic 
telephone equipment for the underground railways. The 
existing telephone system will be made completely auto- 
matic, and the number of automatic telephones increased 
from 670 to 1795. The cost of the whole scheme, which 
will take eighteen months to complete, will be £150,000. 
In place of the present decentralised system of traffic 
control, there will be one master control room at Leicester 
Square Station, in which four traffic controllers will be 
stationed. 


New AMERICAN ARTICULATED Locomorives.—The 
Baldwin Locomotive Works has recently delivered ten 
new four-cylinder 4-6-6—4 articulated engines to the Denver 
and Rio Grande Western Railroad. The engines have been 
designed to burn coal and have grates 136-5 square feet 
in area, the fire-boxes being 224in. long by 108in. wide. 
With a working pressure of 255 lb. per square inch, the 
boilers are 61ft. 6$in. long overall, the outside diameter 
of the first rmg behind the smoke-box being 94}in. and 
the outside diameter of the combustion chamber course 
102in. Other leading dimensions are as follows :—Drivi 
wheel diameter, 70in.; driving wheel base, 35ft. 6in.; 
engine wheel base, 61ft. 6in.; weight on driving wheels, 
437,939 %b.; total engine weight, 641,900 Ib.; eylinders, 
23in. diameter by 32in. stroke ; piston valves, 14in. dia- 
meter, with a maximum travel of 7hin.; evaporative 
heating surface, 6341 square feet ; superheating surface, 
2628 square feet ; tractive effort at 85 per cent., 105,000 Ib. 
The tenders weigh 394,000 Ib. in working order, and carry 
26 tons of fuel and 20,000 gallons of water. 


__ Cost or Rattway Extensions IN Lonpon AREA. 
Che Minister of Transport was recently asked in the House 
of Commons what was the estimated cost of the works 
proposed to be carried out by the London Passenger Trans- 
port Board on the extensions of its railways to the Alex- 
andra Palace, High Barnet, and Bushey Heath, and the 
value of the contracts already let; and what was the 
estimated cost of the works proposed to be carried out by 
the London and North-Eastern Railway on the same line 
and the value of the contracts already let. In reply, the 
Minister said that the estimated cost of extensions of tube 
railways to form junctions with the railways of the 
L.N.E.R., of electrifying that company’s lines to High 
Barnet, Edgware and Alexandra Palace, and of doubling 
the branch line to Edgware was £5,553,000, and the 
estimated cost of extending the London Passenger Trans- 
port Board’s railway from Edgware to Aldenham was 
£1,230,000. The Board was to carry out work to the value 
of £6,033,000, and the balance of £750,000 was to be carried 
out by the company. The value of contracts placed for 
these works was approximately £3,000,000 by the Board 
and £100,000 by the company. 


Steam LocomottvE DEVELOPMENT.—At the general 
meeting of the Mechanical Division of the Association of 
American Railroads the Committee on Further Develop- 
ment of the Reciprocating Steam Locomotive reported that 
as a result of the study given the subject of a reciprocating 
steam locomotive to produce a sustained speed of 100 
m.p.h. on straight level track with a 1000-ton trailing 
load, the following definite specifications have been agreed 
to +—(1) 4000 draw-bar horse-power, as required for a’ 
1000-ton trailing load at 100 m.p.h. sustaimed speed ; 
(2) eylinder horse-power, 6400; (3) four-cylinder engine ; 
(4) approximately 300 Ib. boiler pressure, 750 deg. Fah. 
steam temperature at the boiler; (5) conventional radial 
stay type boiler; (6) factor of adhesion, 4-5 if possible ; 
(7) boiler to be able to supply 100 per cent. eylinder 
demand. plus steam demand for auxiliaries; (8) calcula- 
tions to be based on bituminous coal having 12,000 B.Th.U.; 
(9) design of locomotive to be of conventional type with 
provisions made for streamlining; (10) driving wheel 
arrangement to be 4-4 coupled ; (11) engine designed for 
maximum curvature of 18 deg.; (12) driving wheel dia- 
meter, 84in. preferred ; (13) anti-friction journal bearings 
throughout. The Committee will proceed on the above- 
outlined fundamental basis in working up the recom- 
mended design, and anticipates going into details only in 


Miscellanea. 


ELEcrRicirry GENERATION IN CANADA.—Canadian 
central electric stations generated in May a total of 
2,081,935,000 kW-hours, a decrease of 9-5 per cent. as 
compared with May, 1937. Deliveries to electric boilers 
totalled 423,902,000 kW-hours. 


DECREASING T'yNe CoAL AND. Cokk S#ipMENTS.—It 
has been reported to the Tyne Improvement Commis- 
sioners that coal and coke shipments during June totalled 
less than 1,000,000 tons, the worst total.since July, 1932; 
and nearly 220,000 tons less than in June; 1937. Over the 
first six months of the year the decline amounted to 328,000 
tons. 


L.C.C. Schoo or ENGINEERING AND NaAviGaATion.— 
Preliminary plans have been considered by the London 
County Council Education Committee for the extension 
of the School of Engineering and Navigation at Poplar. 
The extension includes provision for building classes ; 
a seamanship laboratory, chart room, and drawing office, 
and seamanship masters’ room. 


ALUMINIUM CONSUMPTION IN THE UNrrED Kingpom.— 
Preliminary figures for the consumption of aluminium in 
the United Kingdom in 1937 a13 given by the Aluminium 
Information Bureau as 44,000 long tons, in a recent report. 
This figure, it is stated, represents an increase of 28 per 
cent., as compared with the consumption in the preceding 
year, and is more than 2} times the quantity used in 
1928. The increase of 28 per cent. in the consumption of 
aluminium compares with an increase of 20 per cent. in the 
consumption of copper and of nearly 19 per cent. in the con- 
sumption of tin. Lead showed a slight decrease in 1937, 
while the use of zinc in the United Kingdom inereased by 
only 3-7 per cent. 


PortsMouTH PowERr SratTion ExTENSIOoNS.—The recent 
extension of the Portsmouth power station by the instal- 
lation of a new 30,000-kW turbo-alternator and two 
boilers working at 625 Ib. per square inch and 850 deg. Fah., 
has been officially inaugurated. The total capacity of the 
station is now 52,500 kW. The new turbine, mounted 
at right angles to the other sets, is a two-cylinder 3000 
r.p.m. machine with twenty-two high-pressure stages and 
seven double-flow low-pressure stages, exhausting into 
twin condensers. Stop valve steam conditions are 600 Ib. 
per square in. gauge and 850 deg. Fah. Steam is bled from 
four stages for feed-water heating to give a final feed tem- 
perature of 330 deg. Fah. at full load. 


Tut Mopet ENGINEeEER ExuipiTion.—The twentieth 
Annual Model Engineering Exhibition, which will be held 
at the Royal Horticultural Hall, Vincent Square, West- 
minster, from September 15th to 24th, will contain a 
record show of engineering and ship models of all kinds, 
lathes, and light machine tools, and workshop equipment. 
The Exhibition will be opened by the Earl of Northesk, 
President of the Society of Model and Experimental 
Engineers. The Royal Air Force is arranging a special 
exhibit illustrating its aircraft apprentice training methods, 
in connection with the present Air Ministry recruiting 
campaign. The Exhibition-is organised by Percival 
Marshall and Co., Ltd., 13-16, Fisher Street, London, 
W.C.1, from whom all information may be obtained. 


Warerpirres sas Earrus.—The earthing of electrical 
apparatus and plant to water mains has been common 
practice for years, but there was a grave suspicion that it 
caused corrosion. Hence some agreement in the matter 
was necessary, and the Institution of Civil Engineers set 
up a sub-committee to enquire into the matter and draft 
Regulations. Those Regulations have now been issued, 
with the approval of representative institutions of electri- 
cal and waterworks engineers. They amount to just this 
that earth connegtions may be made to water pipes, but 
that if the water company suspects that damage is being 
caused thereby it may request the electricity supply 
authority to test the installation. The Regulations are 
of an obvious kind. The alleged effects of earthed- 
currents on water mains are not discussed, but it is 
announced that B.E.A.I.R.A. is to conduct a research 
on the problems raised. 


RapioGRapHy.—At a recent meeting of the American 
Society for Testing Materials, Dr. H. E. Seemann, of the 
Kodak Research Laboratories, discussed a problem which 
is very important in radiography, namely, the effect of 
secondary radiation upon the quality of a radiograph. He 
also covered the principles of measurement and results of 
experiments to determine the amount of secondary radia- 
tion in the radiography of common industrial materials. 
Thicknesses were limited to those which can be con- 
veniently radiographed without fluorescent intensifying 
screens. The principal conclusions to be drawn are 
(1) that lead screens may remove nearly one-half of the 
secondary radiation recorded when no screens are used, 
and (2) that no important reduction in secondary radia- 
tion is possible by adjustment of the kilovoltage within 
the range it is necessary to use for a given subject. The 
author said that experiments must be considered as a 
mere introduction to the study of this important problem 
in radiography. 


ARC-WELDED PRESSURE VESSELS.—It has been felt by 
some of the engineering insurance offices that the con- 
struction of steam boilers and pressure vessels by metallic 
are welding, which is now coming into favour, calls for the 
adoption of a defined standard of tests. With this object 
in view the Associated Offices Technical Committee, 
representing the British Engine, Boiler and Electrical 
Insurance Company, Ltd., the National Boiler and General 
Insurance Company, Ltd., the Ocean Accident and 
Guarantee Corporation, Ltd., the Scottish Boiler and 
General Insurance Company, Ltd., the Vulcan Boiler and 
General Insurance Company, Ltd., has recently issued a 
“‘ Schedule of examinations and tests during construction 
and upon completion of metallic are welded drums for 
steam generating units and steam receivers.” The issue 
of a specification was deliberately deferred until such time 
as in the opinion of the companies the necessary experi- 
mental work had been translated into a sound standard 
method of production. The specification is in the form of a 





so far as necessary to support its recommendations. 





Air and Water. 





PuitwrinE Harsouk Work.—Constructional work, 
which will take about three years, has begun on the new 
Manila North Harbour. The new harbour is to be built 
on a reclaimed area between the mouth of the Pasig 
River and Estero de Bitas, Tondo, and will cover an area 
of 100 hectares, 600 m. by 1400 m. 


Navat History.—On Monday, July 25th, the new 
Victory Museum at Portsmouth Dockyard was opened. 
It deals primarily with Nelson, and the collection is 
intended to illustrate the chronicles of the period covered 
by the active career of the “ Victory,” a period of British 
naval history of some sixty years. 


ForeIGNn-BuILT Sures.—At the quarterly meeting of the 
Glasgow Chamber of Commerce Mr. J. H. Maurice Clark 
suggested that a possible aid to the present uncertain 
outlook for the British shipping and shipbuilding indus- 
tries would be the imposition of an import duty on foreign- 
built ships applying for British registry. 

SHIPBUILDING IN SWEDEN.—Statisties for the second 
quarter of this year show that Swedish shipyards had under 
construction five motorships between 8000 and 10,000 gross 
tons, ten between 4000 and 6000 tons, and three between 
2000 and 3000 tons. Five of the vessels, totalling 44,000 
tons, are tankers, and foreign orders for ships total 
79,000 tons. 

GENERAL ArecrarT, Lrp.—It is reported that the 
buildings, plant, and stock of the British Aircraft Manu- 
facturing Company have been acquired by General Air- 
craft, Ltd. The factories of the two companies occupy 
adjacent sites at Hanworth Aerodrome, and it is planned 
to increase the factory space of General Aircraft, Ltd., 
to cover 7 acres on one level. 


German Surpsurtpine.—The larger German shipping 
lines have on order a total of 245,000 gross tons of new 
ships. Of this total, the Hamburg-Amerika Line has 
ordered ships totalling 122,700 gross registered tons at the 
German shipyards, to which must be added the building 
of a further 36,000 gross registered tons for the North 
Atlantic. The Lloyd has 13,000 gross registered tons in 
course of construction. The tonnage on order for the 
Hamburg South American Line is 18,000 gross registered 
tons, for the Bremer Hansa 33,300 gross registered tons, 
and for the Woermann and East Africa Lines each 11,000 
gross registered tons. 

New Mororsnip ror NEw ZEALAND.—The largest ship 
designed for trade with the southern Dominions, the 
“Dominion Monarch,” was launched at Tyneside on 
Wednesday, July 27th. This 27,000-ton vessel has been 
built for the Shaw, Savill and Albion Company, Ltd., 
by Swan, Hunter and Wigham Richardson, Ltd., of 
Wallsend-on-Tyne. The ‘Dominion Monarch” will 
inaugurate a new service to New Zealand vid South Africa 
and Australia. The vessel will accommodate 525 first- 
class passengers, and approximately 500,000 of her 
700,000 cubic feet cargo capacity will be used for the 
carriage of meat, fruit, and dairy produce to this 
country. 

Motor LiresBoats FOR IRELAND.—Two new motor 
lifeboats built by the Royal National Lifeboat Institu- 
tion have left the building yard at Cowes for their stations, 
Arklow and Dun Laoghaire, in Ireland. Built at a cost of 
£7000, the Arklow boat is of the Watson type, and has 
a length of 41ft., with 145 air cases. She is driven by 
two 35 H.P. petrol engines, has a speed of 8 knots, can 
travel: 120 miles at full speed without refuelling, and can 
take fifty persons on board in rough weather. The Dun 
Laoghaire boat is of the Watson cabin type, has a length 
of 46ft., and has 142 air cases. She is propelled by two 
40 H.P. oil engines, has a speed of 8} knots, can travel 
200 miles without refuelling, and can take ninety-five 
persons on board in rough weather. She has cost £9000. 


CANADIAN ArRcRAFT FOR Brirarn.—The Ottawa corre- 
spondent of The Times reports that at a meeting of indus- 
trialist members of the Commercial Air Transport and 
Manufacturers’ Association of Canada, agreement was 
reached as to the desirability of creating a co-ordinating 
company which will act as a common intermediary 
between Canadian aircraft companies and the British 
Government’s representatives. Several plans have been 
discussed without any definite choice being made. One of 
them contemplates the creation of an executive corpora- 
tion to function’ as an assembly company to which the 
individual companies would send machines for final test 
arid transference to the British Air Ministry. An alter 
native plan proposes the establishment of a co-ordinat- 
ing corporation on a co-operative, non-profit basis, with 
its costs assessed pro rata among its constituent com- 
panies. 

THE TRANSATLANTIC FLYING PROGRAMME.—After being 
launched in mid-air from its mother-craft, ** Maia,” the 
long-range seaplane ‘“‘ Mercury,” made a record non-stop 
crossing from Foynes, Ireland, to Montreal, vid New- 
foundland on the night of July 20th—2Ist, a distance of 
2800 miles. The “ Mercury” crossed the 2000 miles of 
ocean in 13 h. 29 min. at an average speed of over 148 
m.p.h., a record for the land-to-land crossing between 
Ireland and Newfoundland. This flight eclipsed the 
previous time of 14 h. 24 min. set up by the Imperial 
Airways flying-boat ‘‘ Cambria ” last August. | In addition 
to her crew and fuel, “ Mercury ” was carrying approx!- 
mately half a ton of cargo. The “ Mercury ” is scheduled 
to make three-return Atlantic flights during 1938. The 
“Cabot,” an improved type of Imperial fiying-boat, 
capable of carrying a bigger load than the flying-boats 
employed in the 1937 Atlantic tests, will make two return 
flights; and ‘there will be two return flights by the 
“ Albatross ” type of landplane. Another “ Albatross 
will fly to New York and remain on the other side of the 
Atlantic to carry out survey flights under winter con- 
ditions. When the “ Mercury ” has returned to England, 
vid the Azores, she will make further Atlantie crossings 
towards the end of August and towards the end of October. 
The first ‘ Albatross’ will make its crossings early in 
September and early in October, while the new “* Cabot 
flying-boat will make its trans-ocean flights towards the 
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SEAPLANES AND THE ATLANTIC CROSSING. 


THE recent successful load-carrying flight across 
the Atlantic of the ‘“ Mercury” draws attention 
to the problem which that ocean crossing presents. 
That problem has two orientations since the 
prevailing winds make the westward crossing 
vastly more difficult than the eastward. It is 
not thought safe to design a westward flight for 
any lesser headwind than 40 miles an hour, and 
with a flying time of, say, twenty hours, this means 
an extra air mileage of no less than 800. 
In the opposite direction there is, of course, a 
corresponding reduction. For any regular service 
the specification must provide for the more difficult 
case, and greater loads will always be carried 
towards Europe than in the westward flights. 
In the present state of the art of seaplane design, 
the westward flight is on the margin of what is 
possible, and since some measure of load carrying 
is necessary, every ingenuity is being employed 
to advance the design particularly in relation to 
the take-off. It happens that any aeroplane is 
capable, once it is in the air, of carrying a much 
larger load than it can lift off the ground unassisted. 
So the problem of the hour is, in what form this 
assistance can best be given. 

In the case of the “ Mercury,” the assistance 
takes the form of a much larger mother aircraft 
(the “ Maia’), which, being relatively lightly 


loaded, is able to take off the water and carry 
itself and its charge to a substantial altitude 
before the latter, with its relatively heavy loading, 
has to become self-supporting and fly on its path 


alone. The flight, which was successfully made 
on July 21st was from Foynes, in Ireland, to 
Boucherville, near Montreal, a distance of nearly 
3000 miles, and as it was completed in a little over 
twenty hours, the average ground speed was 
nearly 150 miles an hour. It must be a source 
of much satisfaction to Imperial Airways and to 
Major Mayo, the inventor, that this long-awaited 
flight was successful. The question whether this 
is the best way of solving the problem is a much- 
debated one, and the various factors which sur- 
round it are worth setting out. As there is no 
problem whilst in flight and need be none on 
alighting, it is only necessary to consider the 
circumstances which govern the take-off. Some 
form of assistance is then necessary and the ques- 
tion is what kind it should be. Normal advance 
in design technique may be expected to minimise, 
or even in time to remove, the difficulty altogether ; 
but can this expectation be fulfilled ? The answer 
is that it cannot, for any such advance will at 
once enable the user to demand an even larger 
load to be carried, so again we shall be met with 
the call for assistance in the take-off. There are 
two ways in which such assistance can be given ; 
either reduce the load during this critical 
time, or improve the balance of propulsive 
force and resistance. Dealing first with the latter, 
the propulsive force can be increased by the use 
of special fuels of very high octane number and 
by boosting the engine to a high initial pressure, 
or by carrying the craft on another one, as in the 
‘“‘Mercury-Maia’”’ combination, or upon a land 
tractor or motorship of some sort, or again by the 
use of a catapult whether landborne or seaborne. 
The resistance can be reduced by allowing the air- 
craft to propel itself on a railborne carriage until 
it has attained flying speed, and this has the sub- 
stantial attraction of not requiring any engine 
power other than that of the aircraft itself. 
In the use of a fixed track under conditions of 
variable direction of surface wind seems strange, 
it must be remembered that with the high take-off 
speeds of to-day wind is less important, and that 
it is easy to orient the aircraft in its carriage so 
that at take-off it will be flying into the relative 
wind. Catapults are already in use for aircraft 
and are known to be successful, but they are 
expensive to make and the aggregate time they 
are in use is smal]. A catapult on land ties the 
service to a particular locality, as does a rail track, 
whereas a seaborne catapult ties one much less, 
and the ‘‘ Mayo ”’ combination not at all. On the 
other hand, regular air services must, like railways, 
have regular terminals, so that prospective 
passengers may get used to them and so that other 
facilities may be based around them. Hence, 
although mobility may be attractive in the early 
days of planning and scheming, it will not ulti- 
mately be important. One cannot therefore but 
feel drawn to the rail track method so long as the 
lowering of resistance so brought about suffices 
to give the desired result. If the demand made 
exceeds what is possible by this means, then of 
course it is necessary to go further. The land- 
borne catapult can provide any desired speed, 
however great, provided some one is prepared to 
pay the substantial cost involved in its provision. 
It is purely a financial question whether the 
‘““Mayo”’ method would cost more or less than 
this, but its supporters can certainly claim that, 
should the engines of the “‘ Mercury ” suddenly 
cut out just as solo flight has begun, there is 
time to jettison surplus fuel before alighting, 
whereas when flight begins low down there is no such 
margin. Refuelling in the air has been suggested as a 
means of avoiding all these complications. The 
aircraft takes off light, under its own power and 
having attained altitude, makes contact with a 
tanker aircraft which adds the balance of the fuel. 
The one thing against this is that in some weather 
conditions the manceuvre is a difficult one, and 
may even become dangerous. Moreover, the pro- 
cess is somewhat slow, since only a small diameter 
pipe line is feasible. However, it is claimed that 
as much as 150 gallons a minute can be passed, 
and if this is so a large increase in mileage can be 
provided for by a comparatively few minutes of 
association with the tanker. 

We have said nothing so far of the utility for 
this purpose of the variable-pitch airscrew, nor 
of the use of special forms of wing flap used to 
increase lift and so reduce the speed of take-off. 
But these need not be discussed as they are now 
part of the technique of all modern designs and 
would be common to each of the alternatives we 
have considered. Only the future will show which 
alternative is best, but it would seem natural to 





begin with the simplest and proceed by degrees 





to the more complex and more costly. The 
“ Mayo” combination is one of the latter, and 
it speaks well for the enterprise of Imperial Airways 
that so many years ago they embarked upon this 
adventurous scheme. No doubt they are now 
considering the performance attained and the 
other means of seeking it now available with the 
more advanced technique of to-day. 


Locomotive Chimneys. 


Reavers of The Observer will know that every 
Sunday it propounds a text to try the wit or 
intelligence of its subscribers. These texts are 
centred more frequently than not upon those 
smaller things of the day that enter into the life 
of the people or attract general attention. That 
set for this week ‘was ‘The Lost Funnel” 
of locomotives. The responses, amusing or 
serious, are illuminating. They show how 
the public is influenced by externals—a fact 
well known to the expert salesntan who is quick 
to take advantage of it. Since there is no obvious 
funnel—or chimney, as the locomotive man prefers 
to call it—on streamlined locomotives, the con- 
clusion is reached that there is no chimney at all. 
Hence it follows, logically enough, that there can 
be no smoke and steam. Thus the winner regrets 
that she shall not see : 

‘** That flame-lit trail of smoke again, 
The flying feather of the train.” 

Others attribute the disappearance of the locomo- 
tive’s “ top-hat ” to the impishness of modern 
science, and, a parodist of Browning writes : 

** Just for this fashion of streamline they’ve scrapped us, 

just for the whim of some novelty fan.” 

Another competitor is plainly convinced that if 
there is no visible funnel there can be no puffing, 
and laments the passing of his youthful ambition 
to be the driver of a ‘ puffer.” We cannot blame 
these poetical observers for not knowing that not 
only have all locomotives got chimneys just as 
long as ever, but some of them have even got 
two tucked away under their streamlined covers. 
But they might have observed that visible 
chimneys have been gradually disappearing over 
a long period, and that years before streamlining 
came in they had dwindled into mere chaplets 
on the smoke-box. 

Here, then, is a glowing case of visual relativity. 
When boilers were small funnels looked long ; 
when boilers got so big that they stood as high as 
the tops of the old chimney pots, then it was 
assumed that the funnel had departed, not only 
in appearance, but in reality. The fact is that it 
is not much shorter than it has been for many a 
long day. The top must not stand more than 
an inch or two higher than 13ft. above the 
rails, or it would be swept off by bridges, tunnels, 
and other obstructions in the loading gauge, and 
it must, whether it is visible or not, be long enough, 
from bell-mouth to top, to make the blast effective. 
The engineer has to work it in between those 
limits. The actual length varies a good deal, 
but it is generally in the neighbourhood of 3ft., 
about the same as in engines of thirty years ago. 
But the boiler has risen around it and submerged 
it much to the affliction of C.M.E.’s. They would 
be glad to get back to the old style again, not, 
perhaps, with external chimneys as long relatively 
as those of the ‘‘ Agenoria”’ or of the “ Rocket ”— 
which, from the top of its crown, was 16ft. to the 
rail—but long enough to carry “the flying feather 
of the train ”’ well above the cab. For streamlining, 
with its advantages, has brought the disadvantages 
that it causes the steam to cuddle along the top 
of the boiler if special means, on which a great 
deal of ingenuity and science has been expended, 
are not taken to lift it up so that it does not 
obscure the look out of the driver and firemen. 

There are few details of the steam locomotive 
which have been the cause of so much thought and 
experimentation as the blast pipe and chimney, 
which, rightly considered, form a single unit. The 
discovery of the efficiency of the blast was acci- 
dental. Trevithick turned the exhaust of his 
engines into the chimney as a convenient method 
of getting rid of it, not because he had foreseen 
that it would increase the draught. Then, when 
the Stephensons adopted the multi-tubular boiler, 
with its greater resistance to the flow of the hot 
gases, they employed the blast nozzle deliberately. 
By degrees it was found that by careful design of 
the nozzle the length of the chimney became ef 
relatively small importance. It had to be long 
enough to make the induction of the steam jet 
effective, but any further length was only service- 
able in as far as it carried the smoke and steam 





above the cab. With the growth of the boiler that 
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advantage has gone, and the means of finding some 
alternative has been the subject of much experi- 
mental work on the road and many investigations 
in the wind tunnel. Unfortunately, as Sir Nigel 
Gresley has pointed out, the wind tunnel is not a 
trustworthy guide. The scale effect is pronounced, 
and results which appear to be admirable with a 
run of two or three feet for artificial fumes are 
quite different with real fumes and a run of twenty 
feet or more. However, much has been learnt 
from the study of streamlining, and in the latest 
expresses front end design combined with other 
details has made up for The Lost Funnel. 








Literature. 


Kitsons of Leeds, 1837-1937. By Epwin Krrson 
i@ CLARK. London: The Locomotive Publishing 
Company, Ltd. 1938. Price 10s. 


AMONGST the firms still living which are honoured in 
the annals of British engineering, Kitsons of Leeds 
holds a high place. It was established just one 
hundred years ago, and in its works history has been 
made. It was founded as a locomotive firm. For 
many years it has devoted itself almost solely to 
locomotives, but for a period it undertook general 
mechanical engineering and foundry work and played 
an important part in the rise and development of the 
engineering industry of England. From this it will 
be seen that Kitsons deserved to have a history ; 
and who more fitted to write it than a grandson 
of the founder, an engineer himself, a lover of the 
classics, and the possessor of a literary style rare in 
the profession. 

Kitsons was founded by James of that name, born, 

the son of a publican, in 1807. A minor at the time 
of his father’s death, he grew into a man “‘ Square in 
the shoulder, deep in the chest, and endowed with 
strength, physical and constitutional, above the 
ordinary.” It is not very clear what he did with 
himself in his early days, but it seems that he and his 
mother ran the ‘‘ Brunswick Tavern ” in North Leeds 
till 1835, when the family removed to Hunslet, and 
it is evident that at an early age he had been attracted 
by the mechanic arts and had been influenced by the 
railway mania. The historian leaves us in a little 
doubt, but we gather that he started a “‘shop” in 
Hunslet, where he did ‘‘ miscellaneous work for loco- 
motives.” A few years later he entered into partner- 
ship with Todd and Laird (Todd, Kitson and Laird), 
and in 1838 the firm delivered its first locomotive, the 
famous “Lion,” the fifty-seventh engine of the 
Liverpool and Manchester Railway, which now 
stands on the platform of Lime Street Station, Liver- 
pool. Todd soon left and started the illustrious 
Railway Foundry, birthplace of the “‘ Jenny Lind” 
and the Crampton locomotive, which was later 
acquired by Kitsons. Other segregations and 
amalgamations took place till it came about that 
‘* through Kitsons, Todd and Shepherd, E. B. Kitson, 
Manning and Wardle, Hudswell Clarke, and Hunslet 
Engine Company, collaterally where not derivatively 
related, thirty acres of that one parish (Hunslet) have 
provided a home where there have been brought into 
being for the service of the railways of the world more 
than 10,000 locomotives.”’ 

The great part of Colonel Kitson Clark’s history 
is, naturally, concerned with locomotives, and 
amateurs will find notes about many engines which 
were familiar to their grandfathers and fathers and 
about others which have excited the interest of their 
sons. The firm has played such an important part 
in the development of the articulated locomotive 
that a whole chapter is given to that subject, whilst 
that ill-starred engine, the Kitson-Still, receives 
equal treatment. On a different plane is the tram 
engine. Relatively little has been written about it, 
and the author’s facts taken from the archives of 
the builders will be valued. In a chapter on 
Stationary Work honour must be given to the 
marvellous Gothic pumping engines built for Derby 
in 1873 and great blowing and rolling mill engines. 
But we suspect that many readers will examine with 
most care the drawings of Sir Charles Parson’s 
rotating piston or semi-rotary engine as built by 
Kitsons, and an example of which may be seen in the 
Science Museum, South Kensington. It may be 
recalled that Parsons made the first example when he 
was an apprentice at Armstrongs, Elswick. It 
developed 10 H.P. at 7000 r.p.m. The firm declined 
to take up the manufacture, but when Charles’ 
brother, Richard Clere, joined Kitsons a few years 
later he persuaded them to manufacture it. Kitsons 
were also interested in another invention of Parsons, 
about which little is generally known—torpedoes 
propelled by a ‘‘ rocket composition.” 

The volume ends with a chapter entitled ‘‘ Other 
Folk,” in which we find personal notes about many 
people connected with the firm during its history. 
But before it is reached we have two chapters entitled 
“The Education of an Engineer ”’ and “ The Educa- 
tion of an Empioyer.”’ In these his many friends will 
enjoy the charming personal touch which endears 
‘“E. K.” to them. In the first he recounts by anec- 
dote his rise from a ’prentice in Kitsons to works 


c 


charts, and ends with some common faults in bridge 
design and how to avoid them. 
somewhat complicated charts for the design of tee 
beams, and brief references to doubly reinforced 
beams and to columns. 


“* Design of Structures,” divided into five chapters. 


‘ 


and a through girder bridge. 
there is a chart giving the live load bending moments 
per foot of width for various spans based on the 
Ministry of Transport loading, tables giving slab 


ally the relationship of employers and employed. 
Quoting from one of his own addresses, he wittily 
sums up that relationship thus :—* In the world of 
industry, employers explained too little, employees 
exclaimed too much, teachers of economics explained 
only bias, and politicians only declaimed.’ That 
aphorism embraces, indeed, the pith of the whole 
matter. It was written some twenty years ago, and 
happily some of the faults it reveals have moved 
towards correction. There is a better understanding 
now between employers and employed than there was 
before the war, and if that understanding with the 
sympathy which it arouses can be carried but little 
further, neither the declamations of the politician 
nor the bias of the economist, nor the “‘ exclaiming ”’ 
of the agitator will be able to retard the harmony 
of effort of employers and employed, which is the 
only source of perpetual peace in industry. 


Reinforced Concrete Bridge Design. Second edition. 
By C. 8S, Coerror and Happon C. Apams, London : 
Chapman and Hall, Ltd. 1938. Price 42s. 

THis well-known book, first published in 1933 by 
two members of the staff of the Roads Department 
of the Ministry of Transport, possesses special 
interest, providing, as it does with Sir Henry May- 
bury’s Foreword, an almost official introduction to 
the Ministry of Transport Equivalent Loading Curve, 
and the application of this loading to the design of 
reinforced concrete road bridges. The second edition 
just published only differs from the first in a few 
of the chapters which have been revised in part or 
brought up to date. It is slightly enlarged, printed 
on stout paper, specially bound for easy reference, 
and to withstand the constant use the nature of the 
book demands. It is, in fact, for such a brief record, 
a costly book, and readers have the right to expect 
something superlative in the way of text and illus- 
trations, and in the main we believe they will not be 
disappointed. 
The volume is divided into three parts, the first 
of which, extending to page 110, has the sub-heading 
“Theory,” but finds some room for practice as well, 
for the second of the four chapters which constitute 
Part I is devoted to the new technique of ‘‘ Concrete,” 
mixed, classified, and stressed by results of tests, 
and the fourth chapter, ‘‘ Live Load on Highway 
Bridges,” is mainly concerned with a specification 
of the Ministry of Transport Standard Loading, the 
development of this system of loading, and its applica- 
tion to the several members of bridges of various 
types. The chapter on ‘‘ Concrete ”’ is one of those 
which have been somewhat enlarged in the revised 
edition to include notes on the placing of concrete 
by the method of vibration and on the waterproofing 
of concrete. 
The reasons given for adopting the equivalent 
loading curve are especially interesting. It certainly 
has the merit of simplicity, and it must indeed have 
been a difficult problem to find a simple formula 
to cover all cases from a slab of a few feet span up to 
the longest span bridges. The explanatory curves 
indicate that for spans from 7ft. 6in. to 1Oft. the 
equivalent loading is not sufficient to cover the 
actual bending moments calculated by any of the 
methods used. To arrive at the standard loading 
for a 10ft. span the 22-ton axle of the standard train, 
including impact, is, in effect, assumed to be uniformly 
distributed over the 10ft. width of the traffic lane, 
and distributed in the longitudinal direction over a 
length of 4ft. 6in., although the wearing surface is 
taken as only 3in. thick, This appears unduly 
liberal. On the other hand, for a 500ft. span, for 
which the impact allowance, according to the British 
Standard Specification, is very small, the standard 
loading is equivalent to packing the road surface 
closely with 10-ton vehicles, which appears somewhat 
rigorous. 
As we have said, the theoretical portion of Part I 
is brief, but it is excellent. In Chapter I the theory 
of bending is clearly analysed for a simple straight 
beam, and extended to continuous and to fixed end 
beams and to curved beams, by which means the 
authors establish the basic equations for the design 
of arches in a subsequent chapter. Chapter I con- 
cludes with a series of influence lines giving the bend- 
ing moments at critical sections in continuous beams 
over two, three, four, and five spans. These are 
extremely useful as an indication of the conditions 
of loading which should be investigated when design- 
ing continuous beams or slabs. 

The ‘ Essentials of Reinforced Concrete Design ” 

are considered in Chapter III, which is the longest 

of the chapters in Part I. This chapter opens with 
the usual reinforced concrete beam formule and 


In between are 


The middle half of the book, Part LI, deals with the 


‘Freely supported spans” are illustrated by the 
lesign of a simple slab bridge, a deck girder bridge, 
In this revised edition 


‘ 





three different mixes of concrete, and a chart giving 
slab thicknesses for various spans and three mixes 
of concrete. As design is always a tentative process, 
information of this sort is an exceedingly useful 


guide to the designer. ‘‘ Continuous span bridges ”’ 
are illustrated by the design of a continuous slab 
trestle bridge, and sketches of a continuous span 
girder bridge and a girder bridge consisting of u 
combination of cantilever and suspended spans. 

The longest chapter in this design section and 
in the whole book is that on “ Arches.” Formula 
for fixed arches are derived from the theory of the 
curved beam and applied to the design of two seg 
mental and one elliptical spandrel filled arches. 
The formule are derived for a single concentrated 
load, and influence lines are drawn for the moment 
at the crown, the moment at the springing, and the 
horizontal thrust. Actual loads are then assumed 
to be concentrated at the centre of each of the 
segments into which the semi-arch ring is divided. 
The method is excellent for determining maximum 
stresses at definite points such as the crown and the 
springing, but there is a danger of overlooking real 
maximum stresses which may occur at some inter- 
mediate section. Another drawback to this method 
is that it is only applicable to arches symmetrical 
about a vertical centre line, and not to an arch 
built on a gradient for instance. The actual stress 
sheets are reproduced for the three designs considered, 
but in the third case, in which the span is over 100ft., 
the reduction in scale in the reproduction is so 
considerable that the figures can only be read by 
using a powerful magnifying glass. The effect of 
rise span ratio and arch shape are investigated by) 
means of influence lines for moments at critical 
sections and horizontal thrust for a series of parabolic, 
segmental, and elliptical arches. The stress sheet 
for a two-hinged arch is reproduced, and the method 
of calculating the stresses in a three-hinged arch 
is briefly indicated. The chapter concludes with the 
outline design of a bowstring girder. 

In the following chapter formul# are given and 
examples worked out, determining the moments in 
portal frames and box culverts. The last of the five 
chapters in Part II, ‘‘ Substructures,” is a remarkably 
useful guide to the design of reinforced concrete 
abutments. This chapter probably has influenced 
and will influence design more thans any other in 
the book, for it describes and gives examples of 
detail calculations for the types of abutments which 
are being used not only for reinforced concrete 
bridges, but for bridges with steel superstructures. 
Part II] starts with an important chapter on 
* Piling and Excavation,” including full data for the 
use of the Hiley formula for pile driving. The 
remainder is in the form of notes on various practical 
points, such as vertical and horizontal curves and 
superelevation, provision for expansion, bridge 
strengthening and widening, and the ‘ A’sthetics 
of Bridge Design.” This last chapter has been 
brought up to date in the revised edition by the 
inclusion of useful notes on various types of surface 
finish. 








SIXTY YEARS AGO. 


LN our issue of August 2nd, 1878, it is recorded that the 
new Highways Bill prepared by Mr. Sclater-Booth and Mr. 
Salt had passed its third reading in the House. In « 
leading article we criticised the measure severely as not 
going sufficiently far, and characterised the opposition to 
steam locomotives on the road as unreasonable as that of 
the Chinese officials who objected to and removed the 
Woosung railway. Particularly objectionable, we thought, 
was the clause which gave local authorities the power to 
regulate within limits the hours when road locomotives 
should not work, since those hours, though limited to 
eight, would, however, vary as from district to district. 
We pointed out, too, in relation to a regulation regarding 
weak bridges, that the Bill had nothing to say with regard 
to making bridges strong enough. But we welcomed a 
clause which at least removed the anomaly that if a 
30-ton load drawn by horses broke through a bridge, no 
costs were incurred, whereas an engine drawing 8 tons 
and doing the same incurred all costs.... To-day, sixty 
years later, the existence of weak bridges is still a cause 
of complaint to road hauliers.... On another page we 
illustrated “the most powerful warship afloat, if her 
offensive and defensive capabilities are to be estimated 


on the basis of the modern theory of naval actions.” She 
was the 


*Duilio,” one of four ‘“ enormous ” vessels 
intended to render Italy a first-class naval Power, which 


had been launched in May. Steel armour was preferred 
to iron as a result of tests with a 100-ton gun and armour 
22in. thick. The position of the double gun turrets was 
novel. There were two, arranged amidships and placed 
diagonally, one on the port and the other on the starboard 
side. 
guns to be discharged simultaneously on a line parallel 
with the keel. 


The effect of the arrangement was to allow three 


Rotation was given to the projectiles 
‘not by the usual studs fixed in the projectiles to fit the 


grooves [in the barrel], but by a copper gas check fixed 
into the rear of the shell, and which has projections upon 
it corresponding with the rifling grooves of the gun. 








Ratway Farms INCREASE IN AmBRICA.—The United 


States Interstate Commerce Commission has authorised 
the Eastern railways to increase the basic fares from 








manager, and in the second he handles sympathetic- 





thickness and reinforcement for various spans and 


2 to 24 cents per mile for an experimental period of 
eighteen months. 
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Royal Agricultural Show at Cardiff. 


No. 


(Continued from p 


W* conclude in what follows our description of the 
machinery exhibits which were on view at the 


recent Show of the Royal Agricultural Society of 


England held at Cardiff. 


J 3 ‘ J 
MARSHALL, SONS AND Co. (Successors), Lrp. 


On the stand of Marshall, Sons and Co. (Successors), 
Ltd., of Gainsborough, there were exhibited no less 
than six different models of Marshall oil engine- 
driven tractors, which were equipped in various ways 


IV. 
age 99, July 22nd.) 


first time a steel-framed machine was on view, 
mounted on high-pressure pneumatic tyres, and we 
show a view of this particular machine in Fig. 36 here- 
with. ‘Three types of road rollers, including the 
2}-ton machine fitted with either a Lister-Blackstone 
two-cylinder oil engine or a Morris petrol engine of the 
four-cylinder pattern, the 8-ton roller fitted with a 
Marshall two-stroke engine, and the 10-ton model 
fitted with a three-cylinder Blackstone engine, were 
shown. We have already referred in other issues to 














FiG. 36—THRESHING 


to show their wide application for various classes of 
work. On all models giant pneumatic tyres are now 
fitted. Interesting accessories comprised a medium- 
sized winch with 50 yards of in. rope and an anchor 
attachment, such as is employed on tractors when used 
for threshing, or for quarry haulage ; also a large-sized 
winch with appropriate anchorage carrying 75 yards 
of gin. rope for timber haulage work. Other features 
of this year’s models were the fitting of a differential 
locking device, which is designed to prevent either 


MACHINE—MARSHALL 


these rollers, which are designed to cover a wide range 
of road engineering service. 
Massey-Harris, Lrp. 

From a large display of harvesting machinery 
shown by Massey-Harris, Ltd., of London, Man- 
chester, and Blackstone Works, Stamford, we have 
chosen for illustration the new streamlined Challenger 
tractor shown in Fig. 37. It is designed for row crop 
work and can be supplied with the single front wheel 





rear wheel from slipping or spinning, while the other 


as indicated in our engraving or a high arch front 

















FiG. 37—HARVESTING TRACTOR—MASSEY - HARRIS 


wheel is held stationary. Hydraulic brakes are now 
fitted to the rear wheels, and there is a power take-off 
for driving the winch or other machinery. Good grip 
is assured by retractable strakes on the rear wheels 
and the use on these wheels of extra large rear tyres. 
The threshing machinery included a series of 
machines incorporating the latest improvements and 
showing the new steel framing and _ ball-bearing 
equipment, with the latest pattern of conveyor 
feeders. The company is associated with the Clayton 
organisation in the manufacture of threshing 


machinery, and incorporated in the design is the 
For the 





Clayton awner and other special features. 





through an oil bath type filter. The standard speeds 


axle so designed that the front and rear wheels can 
be adjusted in width to suit various crops. A feature 
of the engine is the adoption of the steel *‘ U ” frame 
which, while light in weight, is strong m construction 
and allows the engine to be removed as a separate 
unit. Suitably placed hand holes covered by inspec- 
tion doors give access to the connecting-rods and 
bearings. The engine is of the four-cylinder type with 
a cylinder bore of 3fin. and a piston stroke of 5}in. 
It operates at 1200 r.p.m. and is suitable for paraffin 
fuel or light fuel oils, a specially designed vaporiser 
being fitted. The air entering the cylinder passes 


are 2-4, 3-3, 4-1, and 8-5 m.p.h. with 3 m.p.h. in 
reverse. The tractor has a weight of 3860 lb. and its 
principal dimensions are: length, 129}in.; width, 
78in. to 88in.; and height over hood of 57}in.; the 
wheel base is 9]}in. It is fitted with a swinging 
draw-bar and a neat form of power lift for cultivators 
worked by worm gear from the power take-off shaft 
can be supplied. 


THOMAS AND Son (WorcESTER), Lrp. 


One of the firm’s latest oil bath Climax windmills 
was exhibited by Thomas and Son (Worcester), Ltd., 
of Climax Works, Worcester, which firm also showed 
various types of pumps, including the new pumping 
head which we illustrate in Fig. 38 herewith. This 
head has been specially designed for borehole and 
deep well pumps, and it is made in four sizes, each 
having a short or long stroke position. As illustrated, 
it is shown with a flat belt drive, but designs with a 
vee-belt drive for electric motor were also on view. The 
outstanding feature of the design is the use of a rocker 
arm lifting motion, instead of a sliding system, so 

















Fic. 38—PUMPING HEAD—THOMAS 


that all movement is rotary or semi-rotary. ‘The 
mechanism employed is so arranged that the plunger- 
rod and its point of attachment to the rocker arm 
move up and down in a true vertical line. By this 
means friction is avoided and a proper seal of the 
differential plunger cup leathers is assured. The 
whole of the mechanism is housed in a strong cast 
iron base and is enclosed with a. sheet metal cover, 
protecting the plunger from dirt or dust. 
J. H. McLaren, Lrp. 

Two of the large exhibits on the stand of J. H. 
McLaren, Ltd., of Midland Engine Works, Leeds, 
were the firm’s patented self-tipping three-wheeled 
plough, fitted with six furrows and regulating gear, 














FiG. 39—TWIN-CYLINDER 20 B.H.P. 
MCLAREN 


Oi ENGINE— 


and a nine to eleven-tine cultivator designed to work 
either with steam or oil engine cable tackle. A model 
of a patented scoop, also designed for use with cable 
tackle, was shown with a capacity of 8 cubic yards, 
fitted with an oil engine driven winch, and special dis- 
charging gear. This machine has been successfully 
used for reservoir construction by the Essex Water- 
works Company, working in heavy Essex clay. It 
has been designed for land-levelling work and the 
general construction of raised banking. 








From the series of oil engines of the McLaren-Benz 
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type shown onthe stand we illustrate in Fig 39 the twin- 
cylinder L.M. pattern, which has a designed output 
of 20 B.H.P. at 1250 r.p.m. These engines are built 
in units of two, four, and six cylinders, and follow 
the general practice of McLaren engines with airless 
injeetion and C.A.V.-Bosch fuel pumps and injectors. 
The smaller sizes are hand started, but for the larger 
engines electric starters, comprising a starter dynamo 
and 12-volt battery are recommended. A portable 
pumping set with a similar single-cylinder engine of 
8 B.H.P. at 1000 r.p.m., coupled to a centrifugal 
pump was shown. 


SAVER AND IMPLEMENT COMPANY, 


Lrp. 


Among the exhibits embodying new designs which 
were shown on the stand of the Harvest Saver and 
Implement Company, Ltd., of 77, Queen Victoria 
Street, E.C.4, was the Shanks cutter-collector, illus- 
trated in Fig. 40, for which the firm has been appointed 


TRE HARVEST 





0 lg 





emptying process being simplified by the use of two 
ropes which are fixed to the bottom of the cart in 
such a way that pulling on them ejects the load. 
The normal method of towing the equipment is by 
means of a tractor or old car, but as illustrated a 
central shaft is fitted so that a pair of horses 
can be used. When the trailing cart has been filled 
with grass, it can be immediately detached from the 
mower and towed away to the drier. The mower can 
be adjusted to cut within approximately }in. from the 
ground or to leave grass as long as approximately 
5in., if desired. Adjustment is provided for angle 
of delivery plate, &c., to allow for different types of 
grass and for use in wet weather. The mower itself is 
of very simple design, the cutter being driven by means 
of enclosed chains with quickly detachable covers. 
The complete cutting unit, consisting of cutter, cast 
soleplate, steel soleplate, and cutter bearings, can be 
removed from the mower in a few minutes by undoing 


four screws. The revolving cutter is strong and 





is, it is claimed, easy to operate and cheap to run and 
to maintain. The cylinder and crank case are cast 
integrally and are made from close grained cast iron. 
The cylinder heads are detachable, thereby making 
the engine suitable for hopper, radiator, or tank 
cooling. The side valves are actuated by har- 
dened steel adjustable tappets working in cast 
iron removable tappet blocks ; while the camshaft 
is made of high-grade material and is driven from the 
crankshaft by spur gears. Splash lubrication by 
dipper on the big end and dipper bath fitted in the 
crankease is used to ensure automatic lubrication of 
all working parts. ‘The engine-mounted fuel tank 
supplies petrol by gravity to the carburetter, which is 
automatically controlled by a centrifugal totally 
enclosed governor. The combustion head has been 
designed to ensure good combustion and to reduce 
carbon deposits to a minimum. 

Another engine which we illustrate in Fig. 42 is 
the Fowler-Saunders 3-kW_ lighting set, which is 
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- 40-GRASS CUTTER-COLLECTOR MACHINE—HARVEST SAVER 


the sole selling agents. The equipment has been 
designed by Alexander Shanks and Son, Ltd., of 
Arbroath, to work in conjunction with the Harvest 
Saver grass drier, to’ which machine we hope to refer 
at a later date. The model illustrated is equipped for 
horse haulage. It consists of a mower and a trailer 
cart. The mower has a large diameter revolving 
cutter cutting 30in. wide, with special delivery plate 
and fittings, the combined effect of which is to cut 
the grass and immediately throw it backwards to a 














Fic. 41—ELECTRIC FENCE CONTROL UNIT 
—HARVEST SAVER 


considerable distance. The trailing cart, which is 
supported on a two-wheeled dropped axle, is con- 
nected to the mower by means of a specially designed 
universal connection, which allows for rocking as 
well as swinging movements. The cart is of such 
shape and dimensions that the thrown grass is caught 
and retained in a very convenient manner. The upper 
part consists of an open framework covered with wire 
netting which makes for lightness and allows most of 
the dust which may be present in dry weather to 


escape. The back is detachable for emptying, the 





is designed to deal with ordinary stones without 
appreciable damage to it. 

Another exhibit of technical interest shown on the 
stand of the Harvest Saver and Implement Company, 
Ltd., was the ** Prime ” electrical fence, which makes 
use of the live wire principle for confining animals to 
fields. The control unit, a view of which we reproduce 
in Fig. 41, works with a 6-volt battery and is designed 
to impart to the single strand of barbed wire which 
forms the conductor a sharp harmless sting when it 
is earthed to the ground by an animal. Experience 
has shown that the animals respect the fence and the 
shock which is given by the make-and-break current 
delivered from the control box. For fencing, a single 
strand of barbed wire set on short stakes about 15 
yards apart is recommended, the wire being attached 
to a plain knob pattern insulator. The wire is run at 
about 3ft. high for cattle and horses and about I }ft. 
for sheep or pigs. 
up to 15 miles of properly insulated fencing wire. 
The new system is claimed to effect considerable 
economy in stakes and fencing wire and to simplify 
the care of livestock in the fields. 


Lanz Tractor Company, Lp. 


On the stand of the Lanz Tractor Company, Ltd., 
of 7, Coronation Road, Park Royal, London, N.W.10, 
there was shown a wide range of the company’s 
Lanz ‘‘ Bulldog” oil engine-driven tractors fitted 
with pneumatic tyres or steel wheels. They in- 
cluded the 20, 25, 35, and 45 B.H.P. models, also a 
larger tractor of the crawler pattern with a designed 
output of 55 B.H.P. Other exhibits included the 
company’s well-known hay and straw presses and 
potato digging machines. Of technical interest was 
the new tractor binder, which incorporates special 
designs of mechanism, a feature of which is the total 
enclosure of all gear drives. By this means a large 
number of grease nipples have been done away with, 
and the wear on the gears is, it is claimed, greatly 
reduced. The principal parts of the machine, which 
are totally enclosed, and run in an oil bath, are the 
top wheel drive, the knotter mechanism, which has a 
horizontally split housing, the bottom reel drive, the 
front gearing, and the knotter frame. These machines 
are equipped with a specially designed divider and 
long ear lifters, in order to enable the binder to deal 
effectively with long and tangled crops. Another 
feature is the use of rubberised canvasses, which are 
less affected by shrinkage or by stretch or slip and 
resist damp. The machines are supplied for left or 
right-hand cutting and with effective cutter bar 
widths of 7ft. and 8ft. 


JoHN FowLeR AND Co. (LEEDS), LTp. 

An interesting engine shown for the first time on 
the stand of John Fowler and Co. (Leeds), Ltd., was 
the new P.A.M. petrol engine, with a designed output 
of 2} B.H.P. at 1000 r.p.m. It is of simple and sturdy 
design with a minimum number of working parts, and 


One control unit will take care of 





mounted on a combined channel base, and ts radiator 
cooled. The engine is of the single-cylinder DM 
pattern, designed to use heavy oil fuel. It has a 
patented two-way swirl combustion chamber, designed 











Fic. 42—-3-KW LIGHTING SET—FOWLER 


to give easy starting and efficient combustion with a 
clean exhaust. As will be seen from our engraving, 
the set is neat is design and the generator is complete 
with switchboard. 








Moror Car Exports.—The total exports of private cars 
from this country for the six months ended June, 1938, 
were 8 per cent. higher than in the corresponding period 
of 1937. The total value of all classes of motor vehicles 
exported for the same periods was practically £400,000 
higher in 1938. Although the number of commercial 
vehicles exported was a little less this year than in the 
corresponding six months of 1937, the value was £16,000 
higher. Sales of motor vehicles of all classes on the home 
market show a total decrease of 15 per cent. for May, 
1938, as compared with May, 1937. In May, 1938, there 
were over 165,000 more private cars on the roads than in 
May, 1937. There was an even larger increase in the 
number of all classes of motor vehicles on the roads—of 
approximately 185,000. The total revenue from motor 
taxation in May, 1938, was nearly £1,750,000 more than 
in May, 1937. 




















JULY 29, 1938 


THE ENGINEER 





127 








A Welded Waterless Gasholder. 


—----—— > 


{ WELDED waterless-type Klonne gasholder has 
A recently been completed at the Dagenham Works 
of the Ford Motor Company, Ltd., by Horseley Bridge 
and Thomas Piggott, Ltd., of Tipton, Staffs. With a 
storage capacity of two million cubic feet, it has a diameter 
of 126ft. and is just over 185ft. in height from the bottom 
plates to the top gallery. The shell is formed of (in. 
plates, and consists of twenty-four plates in the cireum- 
ference and thirty-nine in the height, each measuring 
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Fics. 1, 2 AND 3—ARRANGEMENT OF GASHOLDER, EXTERNAL VIEW, 


L6ft. 6in. long by 4ft. 9in. wide. Equally spaced around 
the circumference are twenty-four columns of rolled steel 
joist section extending the full height. The shell is stiffened 
circumferentially by five girders which also serve as 
galleries, and is further stiffened at each horizontal plate 
butt by means of tee section bars, these being spaced 
at 4ft. 9in. centres between the girders. The shell plates 





are butt jointed on the columns, girders, and tee bar 
stiffeners, which serve the dual purpose of stiffeners and 
butt straps, and make a very suitable construction for 
welding. The shell was fabricated with holes for in. 
diameter rivets at a wide pitch, and stitch riveted to the 
structural members. Set with a clearance of in. between 
the abutting edges the plates were butt welded to give 
full penetration. The points of the stitch rivets were 
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also welded to the shell, the weld metal afterwards being 





For the 


which connects the bottom to the shell plates. 
purpose of holding the sheets together during welding 
they were riveted at a wide pitch. The whole of the 
seams in the bottom were paraffin tested prior to lowering, 
and we are informed that no leakage was found. 

The roof of the gasholder is designed as a self-supporting 
dome, and consists of jin. steel sheets having rolled steel 


channel section rafters and purlins. In the centre of 
the roof is fixed a turret designed to serve as a 
ventilator, and to house the internal lift cages which 
provide access to the piston. For the purpose of admitting 
light to the interior, a number of windows are provided, 
these being hinged to permit the cleaning of the inside 
surface of the glass from the top of the roof. 

Inside the shell the dome-shaped piston which travels 





up and down, depending upon the quantity of gas stored, 
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ground flush on the inside by means of electric grinding 
machines to ensure a smooth surface for the efficient 
functioning of the sealing ring of the piston during its 
travel. All vertical columns and circumferential tees 
were welded to the exterior surface of the shell plates. 
The bottom of the gasholder consists of jin. steel 
sheets having a ¥in. outer row next the angle curbs 


AND UNDERSIDE OF 


PISTON 


is guided in its travel by means of two sets of wood 
rollers, both sets of rollers being located above the piston 
to facilitate inspection. Around the circumference of 
the piston is fitted the sealing arrangement comprising 
a fluted dilatable steel ring to which is attached the 
sealing ring, which is made up of six layers of a special 
rubber and fabric material, to form a gas-tight joint against 
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the shell of the gasholder. 
levers. 


of the piston. 


Access to the external galleries and to the top of the 
gasholder is by means of an electric lift enclosed in a 
The lift is arranged to 
stop at each gallery and is fitted with safety equipment. 
On the roof a walkway is provided extending from the 
For 
access to the piston from the roof, an electric lift is pro- 


tower, and also by a stairway. 


outer edge to the turret in the centre of the roof. 
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Fic. 4—-CABLES AND CONDUITS FOR WELDING 


vided and housed inside the 
emergency lift being also provided. 


turret, 


To show the contents of the gasholder an indicator is 


fixed to the side. 


CONSTRUCTION. 


When it was decided to weld the gasholder, one of the 
first points te be considered was the installation of the 
welding plant in the field, and the following method was 
A large hut was erected for use as a store and 


adopted. 
workshop. It was then connected up to a three-phase, 
400-volt supply, and the necessary space for the main 
switchgear, meters, condensers, &c., marked out and wired 
off as a switchroom. An oil circuit breaker, large enough 
to control the whole of the electrical equipment, was 
installed, and also other sub-switch fuse gear to control the 
variety of plant required for erection purposes, such as 
the electric jib crane, compressor, blower motor, motor 
generators, power plugs and lights, the single-phase 
supply being obtained by sinking earth plates and taking 
off one phase. The bulk of the load was taken by the 
welding transformers and motor generator sets, these 
being arranged around the gasholder. For this purpose 
an armoured cable was run underground from the hut to 
the side of the gasholder and a switchboard was built 
low down and close to the side of the gasholder concrete 
foundation and roofed over. Two 2in. conduits were 


This sealing ring is kept 
pressed tight against the shell by means of weighted 

An automatic lubrication system is provided 
for the purpose of greasing the shell to ensure easy travel 


connected at these points. 
prising transformers, motor generator sets, wiring, switch- 
boards, &c., was carried on top of the piston. The piston 
during erection and welding of the gasholder shell was 
raised by means of compressed air and used as a platform 
for the welders engaged on the internal welding. By this 
method the necessity of erecting staging for the welders 
was entirely eliminated. For feeding this mobile switch- 
board, to obviate carrying the cables over the top of the 
shell, which would have resulted in large coils hanging in 
exposed positions, the cables were taken through the side 
of the gasholder at the base and led up to an opening in 
the centre of the piston, directly under the switchboard. 
To carry the weight of the cables, which were approxi- 
mately 180ft. long when the piston was in its highest 
position, they were brought to three separate points on 
the underside of the piston, and arranged as far as possible 
from each other, and a single turn being run over wooden 
drums bolted to the piston. Each cable was then laid out 
on the bottom of the gasholder in such a manner as to 
make it impossible for the slack of the cables to foul one 
another. Immediately the piston commenced to float 
it became insulated from the gasholder, there being no 


separate points round the periphery of the piston, shown 
in Fig. 7, the transformers and motor generator sets being 
The whole equipment, com- 


As the erection of the piston cannot be commenced until 
the bottom is lowered on to its foundations, it will be seen 
that by adopting welded construction the piston can 
therefore be proceeded with much earlier than can be the 
case with riveted construction. An early start on the 
piston is desirable from an erection point of view, as the 
space under the finished piston may be inflated by means of 
compressed air and, as previously stated, used as a platform 
for erecting the shell plates. The purpose of the rivets in 
the welded bottom is solely as a means of holding the 
plates together during the process of welding; from the 
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FiG. 7—SWITCHBOARD AND POINTS ON PISTON 


bolted to the plates at intervals, the transformers also 
having heavy leads bolted to the piston. The lay-out 
proved to be highly successful and welding was carried 
out from beginning to end without a breakdown of any 
description. 

The whole of the welding plant supply installation was 
carried out by H. V. Stone and Co., of Spring Street, 
London, W.2. 

WELDING 


AND PROCEDURE. 


The bottom plates. which were drilled before despatch 
with in. diameter holes spaced at a wide pitch, were 
assembled at site above the concrete foundation on tempor- 
rary supports. The plates were all lap jointed and the 
holes were used for stitch riveting them together prior to 





welding. The lap joints were welded on the top side by 








Fic. 5—TOP OF PISTON 


laid under the gasholder foundations, and cables drawn 
through to two equidistant points. The general arrange- 
ment of the cables and conduits is shown in Fig. 4. 
Transformers were then grouped and connected at these 
two positions, and also at a point by the side of the 
switchboard. In this manner there was arranged a 400- 
volt supply feeding transformers at three positions around 
the base of the gasholder with the risk of damage to the 
cables eliminated. The next point to be decided was the 
best and safest method of getting the 400-volt supply to 
the welding plant, which was to be carried up as erection 
and welding proceeded to a height of nearly 200ft. above 
ground Jevel. 

For this a switchboard was erected on top of the 
movable piston, and electric supply taken to the eighteen 


1. : 
fo connect the transformers to the 
shell plates for welding purposes heavy copper leads were 









~~ Trailing Cables — 


Bitumen Seat 














-* 
Floor 
" y —— Underground Main Foundation 
“THe Engineer” &® 


FIG. 8-ARRANGEMENTS FOR WELDING GASHOLDER 


point of view of strength of joint they are neglected. ‘The 
welding of the bottom can be assumed merely as a sealing 
weld, there being no stress on the joints owing to the 
bottom lying on a solid concrete foundation. The load on 
the bottom is negligible, amounting to only 52 Ib. per 
square foot, as a result of the pressure thrown by the 
piston. 

For the purpose of supporting the piston when the gas 

holder is empty twenty-four rest blocks are provided in 
the bottom. These rest blocks are 16in. high, each consist 

ing of two vertical channels with jin. steel base and cap 
plates of all-welded construction. The rest blocks are 
welded to the bottom and shell plates so as to prevent any 
possibility of their being misplaced. 

The gas inlet and outlet connections of 30in. diameter 
are formed of fin. plates and are of welded construction 
throughout, the plates being veed and butt welded 
together. The pipe supports and drip pots are also of 
welded construction. 

As stated above, the shell plates were drilled before 
despatch to site with holes for yin. diameter rivets at a 





wide pitch; the main purpose of the rivet holes was to 











Fic. 





6—PISTON DURING ERECTION 


fin. fillet weld, #in. fillet welds being eroployed for 
attaching the #in. thick outer row of plates to the angle 
curbs. Welding of the bottom plates was commenced 
at the centre of the gasholder and proceeded outwards to 
the bottom angle curb. 

On completion of the welding the seams were tested 
prior to the bottom being lowered to the concrete founda- 
tion. In previous gasholders of all-riveted construction 
erected by the company the first course of shell plates and 
bottom section of the vertical columns were erected before 
lowering of the bottom took place, this being necessary 
as the bottom was tested by flooding it with water to a 
depth of 9in. With the welded construction it is not 
necessary to erect any of the shell plates or columns prior 
to lowering, owing to the water test being dispensed with. 





ensure accurate location of the plates and also for holding 
the plates to the columns and tee bar stiffeners by means 
of bolts during welding. These rivets were not taken into 
account when calculating the strength of the joints. The 
welding, which was carried out by the step-back method, 
entirely obviated any contraction. After welding, the 
tack bolts were taken out and the rivets driven, the points 
being welded to the shell plates. The vertical columns 
were welded to the shell plates in situ, starting from the 
bottom, one side of the column up to the tee bar stiffener 
being welded before proceeding with the other side. Then 
the welding of the tee bar stiffeners to the shell was 
carried out, the step-back procedure again being adopted. 
The next step was welding the gusset plates for connecting 





the columns to the tee bars, the gusset plates having already 
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been welded to the rolled steel joist columns before they 
were erected. The welding of a full bay—that is, the full 
circumference of the shell and up to the first cireum- 
ferential girder or gallery—was carried out in this sequence. 
Internal welding proceeded at the same time as the external 
welding, the latter being one tier of plates behind the former. 

The roof sheets were stitch riveted to the rafters and 
pein bars with jin. rivets, the whole of the sheet joints 

yeing lapped and welded along the upper edge. 

In the construction of this gasholder the total quantity 
of welding was approximately 80,000 lineal feet, exclusive 
of the welding of the rivet points in the shell plates. 

The company informs us that it was found necessary 
to embody a certain amount of riveting in the structure, but 
this was only done where, owing to the present design, weld- 
ing would not have been an economical proposition. From 
the fact that the piston and the roof are domed in shape, 
each having a rise in the centre of nearly L2ft., it is obvious 
that welding the sheets to the structural members would 
necessitate a large amount of scaffolding for the welders 
to work from. By re-designing these parts the company 
states that it will be possible largely to substitute welding 
for riveting whilst avoiding the necessity for elaborate 
scaffolding. 

The design of the gasholder and stages in its erection 
are illustrated 








Oil-Engined Picket Boat for the 
Royal Navy. 


On Thursday morning, July 21st, we were invited to 
fe . >: “ ° ° ° 
inspect at Cadogan Pier, Chelsea, a new oil engine driven 





picket boat for the Royal Navy, which has been designed 


structure of minimum weight. As our engraving shows, 
there is a small wheel-house right forward, with two large 
cockpits, both of which are covered in. They are placed 
aft with the engine-room between them. There is ac c2m- 
modation for officers in the forward cabin, and provision 
is made in the aft cabin, used for ratings, for the easy fit- 
ment of anti-aircraft guns. The life-saving capacity is 
such that forty-five men can be carried, and with the boat 
thus loaded a speed of 15 knots can be obtained, while 
when towing boat of similar weight the speed is 
10 knots. 

The machinery comprises a twim-screw arrangement of 
Thornycroft engines designed to use heavy-oil fuel, which 
are directly coupled to clutches and reverse gears operated 
by the Lockheed hydraulic control system, so that the 
boat can be navigated and manceuvred by the helmsman 
in the wheel-house. The engines are of the six-cylinder 
type, having a bore of 43in. with a piston stroke of 64in., 
the designed horse-power being 95 to 145 at speeds of 
1200 to 1800 r.p.m. The normal rating for the boat is 
140 B.H.P. each engine at 1600 r.p.m., or 280 B.H.P. 
total, corresponding to a speed of 20 knots. The fuel cost 
is, at 20 knots, only one-fifth of that with similar powered 
engines using petrol fuel. The controls in the wheel-house 
are neatly arranged. At either side of the centrally placed 
steering wheel a hand wheel is fitted, which operates the 
transmitter pump which forces oil under pressure to the 
cylinder and ram fitted above the gear case and attached 
to the reverse gear lever of each engine, as shown in 
Fig. 3. An indicator with electric lighting shows the 
helmsman the position of the clutch in the ahead, neutral, 
or astern positions. The control of the injection pumps, 


a 


and consequently the engine speed, is achieved by similar 
means, Lockheed cylinders operated by small levers being 
placed close to the helmsman alongside the central instru- 
he a rd, 


ment which carries the lighting and charging 














Welpoqrer 





and built by John L. 'Thornyerott, Ltd., of Thornycrott 
House, Smith Square, London, 8.W.1, and has been 


extensive trials. A view of the boat is reproduced in Fig. 1, 
while in Figs. 2 and 3 we show two views of the engine 


switches, 
temperatures of the circulating water, and the engine 
accepted for service by the Admiralty after undergoing | speeds. 


Fic. 1—O1IL- ENGINED PICKET BOAT FOR THE ROYAL NAVY 


the gauges showing the oil pressures, the 


During the short trials made with the boat we were 


able to form a good opinion of the ease of control and the 

















which was published in our issue dated June 3rd last, 
stated that as a result of a series of tests on selected 
materials and alloys, nickel and nickel alloys were found 
to give good resistance to the action of corrosive con- 
stituents. 

These views, we are informed by the Mond Nickel 
Company, Ltd., of Thames House, London, are confirmed 
by the recent examination of a tar still in operation at 
the works of the South Staffordshire Mond Gas Company, 
Dudley Port, Staffs. The process of distillation at Dudley 
is continuous, and three horizontal stills are operated 
in series. The first operates at about 220 deg. Cent., 
and is used for removing water and a fraction of the 
light oils. The second operates at 300 deg. Cent. and 
removes the bulk of the resinols, whilst the third operates 











PORTION OF TAR DISTILLATION STILL 


at 270 deg. Cent. with steam injection. The heaviest 
corrosion is always experienced in the bottom half of 
No. 2 still, and it is here that the employment of special 
materials has proved to be of the greatest benefit. The 
tar used by the South Staffordshire Mond Gas Company 
is of the “* low-temperature ” type, but it is stated that 
it is a good deal more corrosive to mild steel than either 
the vertical retort tars or the low-temperature tars 
referred to in the D.S.I.R. report. When mild steel was 
employed for the bottom half of No. 2 still, the average 
life corresponded to a throughput of 600 tons. Failure 
was due to general corrosion which led to thin spots 
and ultimately to perforation. Trials were made with 
various materials, and in some cases improved results 
were obtained. It was shown, however, that the increased 





cost of these materials had not brought about. a sufficient 














FiG. 2—ENGINE ROOM 


rvom. Her length following standard Admiralty prac- 
tice, is 45ft. with a breadth of 10ft. and a draught 
of 2ft. 6in., the weight being about 8 tons. The 


boat is of special interest, as it is, the makers’ claim, the 
first oil-engined picket boat with a speed of over 20 knots 
to be put into service in the Royal Navy. One of its 
outstanding features is its low running cost compared with 
a petrol-engined boat of similar power, and the increased 
radius of action, on account of its smaller fuel consump- 
tion, which, at full speed, is over 150 sea miles. Fire risk 
is, moreover, practically eliminated. 

The hull is of the builders’ hard chine *‘ V ”’ bottom type, 
and it is constructed of mahogany in two skins planked 
diagonally, with oiled canvas placed between the two 
skins. The boat timbers are fashioned and bent under 
heat, and are through fastened with copper ‘nails clenched 
on the inside of the hull. This construction gives a strong 











general comfort of the boat. 
sea-keeping qualities, and should give satisfactory service 
under actual operating conditions. 


of corrosion of tar stills have shown that costs can be 
markedly reduced by the use of alloys which will resist 
attack to a better degree than the mild steel commonly 
employed. 
ment of Scientific and Industrial Research, a réswmé of 


FiG. 3—HYDRAULIC CONTROL GEAR FOR CLUTCH 


The hull form has good 








Nickel Cast Iron for Tar 
Distillation Stills. 


RECENT investigations into the causes and prevention 


In this connection, the Report of the Depart- 





reduction in operating cost to warrant their whole-time 
adoption. As a final experiment Nicrosilal* was utilised 
for the bottom section of No. 2 still. The Nicrosilal 
employed was a cast iron containing 20 per cent. nickel, 
2 per cent. chromium, and 4-5-5-0 per cent. silicon. 
When cleaned out recently, the lower half of the still 
had already dealt with 13,350 tons, and, as will be seen 
from the accompanying illustration, no appreciable 
corrosion was revealed. 

The miid steel upper half of the still, which is not 
subjected to such severe attack, has been in use for a 
considerably shorter period than the lower half. It is, 
as can be seen, heavily seamed, particularly near the 
joints with the lower portion, while the illustration 
shows that at this point the Nicrosilal is almost unaffected. 





* Patent No. 378,508, Brit. Cast Iron Res. Assoen. 
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American Railway Station Design. 


Several modern trends in the railway and 
public uses of large stations on American railways are 
noted ina recent report. Many facilities formerly operated 
by the railways are now transferred to concessionnaires, 
including parcels rooms, toilet rooms, and restaurants. 
Air conditioning is being applied not only in the station 
building, but also to serve cars at the platforms and in 
the coach yards. More attention is being given to the 
attractiveness of the interiors, and to the enclosing of 
the concourse, so that it becomes an accessory of the 
waiting room. Increased numbers of telephone booths 
are being installed, and there is a strong tendency to 
supplement the central parcel-checking facility with 
groups of coin-operated lockers distributed throughout 
the station. In some cases there has been increase in 
platform length on account of the longer trains. Improved 
track and signal arrangements permit of faster move- 
ments of trains entering and leaving the station, and also 
shorten the shunting movements. There is growing need 

- for ample parking space for taxicabs, buses, and auto- 
mobiles, but in many cases it is extremely difficult to 
provide this in view of congested surroundings. At 
some large stations, above street level, space used for 
miscellaneous purposes on the ground floor has been 
converted into parking space. With the marked increase 
in mail and parcel post business there has resulted a 
tendency to install mechanical equipment for handling 
the incoming and outgoing mail. In some of the newer 
stations where the mail service is heavy, a postal station 
or Post Office has been erected in or adjacent to the 
station to facilitate the handling and forwarding of mail 
by means of elaborate mechanical equipment. Automatic 
“electric eye’? door openers are being introduced, 
ineluding several at the Pennsylvania Railroad station 
in New York. Moving stairways for the use of through 
passengers are also being introduced, large percentages 
of the passengers then using them in preference to the 
fixed stairways, but ramps give quicker movement where 
they can be provided. 


Asphalt Mattress Bank Revetment. 


To check the continuously troublesome bank 
erosion along the Mississippi River a variety of forms of 
revetment have been used, including woven willow 
mattress work, concrete slabs, articulated concrete blocks, 
and asphalt mattress work. This last has been extensively 
used and with success, but requires a somewhat elaborate 
plant and procedure, with a final total cost of about 74d. 
per square foot, especially where the depth of water is 
LOOft. or more. After a survey of the river bottom at the 
site of the work the bank is trimmed to a slope of 1 in 3 
to Il in 5 by means of a bottomless scraper bucket. A 
complete asphalt plant is mounted on a large barge held 
parallel with the bank by moving lines. Sand and the 
fine earth known as loess—found in quantities along the 
river—are dried, screened, sized, and heated, and are fed 
from the storage bins through weighing hoppers to a pug 
mill mixer, to which also the hot asphalt is pumped, the 
mattress mixture being composed of 12 to 13 per cent. 
asphalt. 22 to 26 per cent. loess, and 66 to 61 per cent. of 
sand. The capacity is from 60 to 100 tons of finished 
mattress per hour. The leading edge of the mattress, 
which is paid out from the shore side of the barge, is 
attached to anchor lines on shore, and the asphalt mixture 
is poured upon a sheet of steel netting by machines like 
travelling cranes, which run back and forth along the deck 
of the barge. As the mattress is paid out the barge moves 
out from the bank, under control of the lines. At the 
shore end the mattress is hauled up the bank to a position 
near the top of the slope, where it 1s let into a deep groove 
to prevent it being undermined by rain. The deck machines 
not only spread the asphalt mixture, but tamp or ram it by 
means of mechanically operated bars. As made, the 
temperature is about 300 deg. Fah., but it is water cooled 
to 120 deg. before it is launched. The cables and steel 
netting are on a lower deck and pass up through the work- 
ing deck. Where asphalt is used to protect slopes above 
water, as on levees or dikes, the mixture is about 10 per 
cent. asphalt, 20 per cent. loess, and 70 per cent. sand. 


Long Continuous Girder Bridge. 


A new plate girder highway bridge over the 
Potomac River at Washington has continuous girders for 
1021 ft. of its total length of 1351ft. The six main spans-— 
160ft. to 173ft.—are continuous and extend as cantilevers 
over the end piers, with suspended spans completing the 
structure to the abutments. All the spans, which are deck 
girders, are of silicon steel, with webs 6ft. deep, increasing 
at the ends to 12ft. at the bearings on the piers. Expan- 
sion links are provided at three points, acting as hinges, 
that the structure is continuous under dead load. 
Each link consists of a pair of hanger plates with bronze 
bushings which rest on Tin. pins. Expansion in the 
paved roadway is provided for by interlocking finger 
plates of cast steel. Rollers on the piers for expansion 
bearings are of corrosion-resistant steel to prevent their 
being locked and made inoperative by rust. The same steel 
is used for the roller bearing plates. The new bridge has a 
30ft. roadway for three lines of traffic and two side walks 
oft. wide are cantilevered outside the girders. Between 
the tops of the main girders are 3ft. cross girders carrying 
lines of longitudinal 18in. rolled steel joists, on which is 
the 7in. slab of reinforced concrete. Four water mains, 
20in. in diameter, are carried by stirrups under the cross 
girders, being placed as near as possible to the main 
girders. The rolled steel longitudinals are spliced to form 
continuous members. To ensure accurate continuity in 
the main girders they were assembled in the shop with the 
correct camber for the no-load position, with two full 
spans erected, the rivet holes for field splices of the girders 
being then drilled. A curious feature is that this new 
superstructure is erected on piers of stone masonry which 
were built in 1812, and have carried a succession of super- 
structures, the latest being an iron truss bridge erected in 
1874 and now replaced by the wider and heavier girder 
bridge. 
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Early History of the American 
Navy.* 


By H. M. NEUHAUS. 

THE pioneer steam war vessel of all navies was built in 
this country in 1814—-the amazing ‘* Demologos "’-—but 
the cessation of hostilities in the War of 1812 caused 
interest in the vessel to die out, and it never was brought 
into action. This unfortunate circumstance undoubtedly 
postponed the developmet of marine steam propulsion 
for some twenty-five years. 

Thus steam propulsion may properly be said to have 
entered our Navy with the completion and successful 
trials of the “* Fulton 2nd ” in 1837. Although the vessel 
easily made 12 knots, and later in a triumphant test out- 
distanced the ‘Great Western” to demonstrate the 
superiority of steam over sail, progress in the installation 
of steam propulsion plants was unbelievably slow when 
we now consider the gain achieved. Each steam-powered 
ship was bitterly opposed in the Navy itself, loath to 
give up its confidence and ultimate reliance on the efficacy 
of sail. The struggle was waged inconclusively over many 
years, until the War of the Rebellion intervened largely to 
settle the controversy, with the creation of the ‘‘ Monitor ” 
and the ironclads, upon which sails became definitely 
ridiculous. Yet even this demonstration did not settle the 
matter. We are so ruled by tradition, and most of us are 
so inherently bound by conservatism, that it is not sur- 
prising to see a sailing rig specific on fighting ships laid 
down twenty years after the Civil War. 

However, the period from 1837 on was marked by a 
slow and cautious development in the design of the 
steam propulsion plants, always as auxiliary to sail. 
Side and paddle wheel engines commenced to give way to 
screw propeller installations when, in 1843, the U.S.S. 
* Princeton,” a brainchild of John Ericsson, and equipped 
with propellers, ran trials so successful that the interest 
of the whole country was stimulated. A few years later 
a surface condenser was developed and_ successfully 
employed, and in 1850 we witness the first crude attempt 
at a forced ventilation system. 

In 1867 the Navy carried out its first experiments on 
the burning of fuel oil, but with such a conspicuous 
lack of success that further development was retarded 
for nearly twenty-five more years ; but in the same year 
it created the first fast cruiser, the ‘‘ Wampanoag,” with 
a then unheard of speed of 18 knots, after designs prepared 
by the brilliant Benjamin Isherwood. 

The Bureau of Steam Engineering came into being 
during the Civil War, but for many years during and after 
the war its development and usefulness was retarded by 
the constant bickering which marked the personnel 
relations of the old line officers and the youthful engineer 
corps ; by an intense lethargy which possessed the country 
after the War, preventing shipbuilding of any kind, 
and when this had passed, by an amazing reversion to 
sail, dictated by motives of conservatism and economy. 

Awakening from this static situation in 1883, Congress 
appropriated funds for the building of our first steel 
men-of-war, the well-known “ Atlanta,’’ ‘‘ Boston,” 
* Chicago,” and “ Dolphin,” and although actual con- 
struction did not start on the vessels until 1886, their 
design was prosecuted with a new progressive thought, 
and great enthusiasm. Particularly noteworthy in these 
vessels was a specification requirement that all steel enter- 
ing into the construction of the vessels should be of 
domestic manufacture, a constructive and potent clause, 
which, with the commencement of these vesssls, set the 
birth date of the country’s “ heavy industry,” ultimately 
destined to make us the greatest steel makers in the world. 

In 1887, Admiral Melville, of ‘‘ Jeannette ” and Arctic 
fame, took over the reins of the Bureau of Steam Engineer- 
ing as its Engineer-in-Chief. Of him it has been said : 
“After his accession to the office of Engineer-in-Chief, 
bidders for new vessels ceased suppiying machinery 
designs of their own and gladly accepted those furnished 
by the Bureau of Steam Engineering.” 

The Bureau of Steam Engineering at this early day 
was a comparatively small organisation. Its activities 
were confined chiefly to the design and maintenance of 
propulsive equipment in steam vessels, inspection service, 
and experimental tests on board vessels or at Navy 
yards. Although electricity had found a definite place 
in the Navy, cognisance over it had been placed with the 
Bureau of Equipment when the Bureaus of Steam Engi- 
neering, Navigation, Equipment, and Construction were 
created in 1862, and, as engineers aboard ship had to 
supply steam for, and maintain, the generators and elec- 
trical supply, much dissension ensued because of the 
divided control. Complaints relative to the situation 
frequently reached the Secretary of the Navy, particularly 
in the Engineer-in-Chief’s annual reports, but nothing 
was done to relieve the situation until the dissolution 
of the Bureau of Equipment twenty years later. 

Engineering personnel had its troubles in these early 
days. The transition from sail to steam caused many 
of the ‘“‘ diehards” of the old Navy to fight viciously 
at the struggling young engineer corps which had been 
created as a separate entity from the line. 

At the beginning of the year 1888, when the American 
Society of Naval Engineers was formed, the United States 
had under construction nineteen vessels, of which two 
were armoured cruisers, one a coast defence vessel, five 
monitors, five protected cruisers, four gunboats, with the 
remaining two being more or less experimental types, one 
a torpedo boat, the other a dynamite cruiser. The first 
four vessels of a new Navy were already in commission, 
and triple-expansion engines had replaced compound 
engines for propulsion purposes because of economy. 
Speeds of 19 knots were being guaranteed by the builders 
of the ‘ Philadelphia” and ‘San Francisco,” with a 
then high speed of 23 knots estimated for the torpedo 
boat ‘ Ericsson.”” Among the vessels building, the 
** Maine ” and “ Texas,” the ‘‘ Ericsson ” and the dynamite 
cruiser “‘ Vesuvius ” had vertical engines, a radical change 
instituted by Admiral Melville. 





* Abstracts from an article entitled “* Fifty Years of Naval 
Engineering in Retrospect,” appearing in the Journal of the 
American Society of Naval Engineers to commemorate the lapse 





of fifty years since the foundation of the Society. 








The ‘ Vesuvius” was the first vessel equipped with a 
vertical triple-expansion engine installation to be placed 


in operation inour Navy. Interest centred in her, not only 
because of the ordnance installation, which comprised com 
pressed air guns for throwing dynamite bombs, but because 
of the high speed of 20 knots specified in the contract. Her 
first preliminary trials were held in October, 1888. 
As appears usual on such trials, slight defects were 
uncovered, and official trials were not held until December 
of the same year. Steam pressure was 162 lb. at the start, 
and 144 lb. at the finish, at 264 r.p.m. It is interesting 
to note here that as steam expansions increased, steam 
pressures also increased. On the first run with the tide, 
a speed of 21-47 knots over the ground was made with 
her twin screws, but on the return a bed-plate under a 
blower engine broke which reduced the speed to bring 
the average below 20 knots. Her third set of official 
trials averaged 21-646 knots, which was considerably 
over the contract requirement. 

Trials of the ‘‘ Charleston ” and ‘‘ Baltimore ” followed 
the same year, a notable feature in these vessels being 
their designs, which were made in England. No further 
foreign engine plans were made after this for United States 
naval machinery, all subsequent vessels being designed 
in this country, except for those later purchased complete 
abroad. The “ Rochester” was also notable in that she 
was the first major war vessel in this country to be con 
structed without sails. 

European nations had engaged in a shipbuilding race. 
and in 1890 England alone had 207 torpedo boats with 
France close behind with 191. The United States answered 
with one, the “‘ Ericsson,’”’ whose trials were held in March 
of that year. She was an unusual craft with a 105-ton 
displacement, 137-5ft. long, and 15ft. beam, the hull 
having a ram bow and an overhanging stern. Twin screws, 
each directly driven by a five-cylinder, quadruple-expan 
sion engine of the vertical overhead type, were fitted. 
Frames of turned steel rods braced diagonally also formed 
the cap bolts of the main bearings. Valves were of the 
piston type worked from cranks on a small shaft, paralle! 
to the main shaft and driven from it by gears. No pumps 
operated from the engine, all being independent. One 
condenser served for both engines and all auxiliaries, 
injection being secured under way by a scoop, with a centri 
fugal steam-driven pump for use when not in motion. 
Two boilers of Thornycroft design, but built in America, 
were furnished by the Herreshoff Manufacturing Company, 
builders of the ‘‘ Ericsson.” Coal was used as fuel, steam 
being raised from cold water in half an hour, with 4in. 
of air pressure being supplied to a closed fire-room. A 
steam pressure of 250 Ib. or less at the boilers was regulated 
by the blower engine throttles in the engine-room. On a 
three-hour run at 22-5 knots, 2 lb. of coal were burned 
per indicated horse-power per hour. 

Congress in a new appropriation Bill (1891), now pro 
vided for three new battleships of 9000 tons displacement 
and 15 knots speed. They were to be twin-screw ships 
with triple-expansion vertical engines making about 
128 r.p.m. and delivering 9000 I.H.P. Four double-ended 
Scotch boilers having thirty-two furnaces, and two 
auxiliary boilers with four furnaces each, furnished steam 
for the installation. The firm of Cramp and Sons bid 
2,990,000 dollars for the construction of one battleship. 
In the appropriation were also included funds for the 
construction of protected cruiser “ No. 12,” later named 
‘** Columbia.” Here again appears an innovation of Melville. 
The high speed of 23 knots demanded, with the corre 
sponding large horse-power required, together with a lack 
of overhead space, forced a decision to use three screws, 
the first such arrangement in our Navy (Figs. | and 2). 
Multiple screws were not new to our service, several 
four-propeller barges having been used in the opening 
of the Mississippi River during the Civil War, but these 
were small vessels and the service was not comparative. 
Melville held that triple screws enabled smaller separate 
sets of machinery, higher rotative speeds to be employed 
with safety, and greater economy at ordinary cruising 
speeds with only one engine working. The decision was 
partially based on Isherwood’s original propeller experi 
ments at Mare Island, which formed the basis of propeller 
design in the Navy for almost thirty years. 

Progress of all vessels building was well along, although 
considerable changes were made as experience was gained. 
The ‘‘ Maine ” was finished with forged engine columns 
instead of with castings as had been customary, due to 
the failure of the steel castings originally provided. 
Cast steel, at first thought to be a panacea for all the ills 
of cast iron, proved a boomerang, and created several 
unpleasant incidents by failure in service, or by wholesale 
costly rejection. Failure of the “ Dolphin’s”’ steel shaft 
on trials, and the ‘“ Boston’s”’ thrust shaft on proof, 
placed a damper on the use of steel shafts. On the 
‘** Maine ” alone 36 tons of castings were rejected. 


One distinct change now appeared in all contracts by 
which shipbuilders were assessed penalties or bonuses 
on the basis of fractional knot speeds made above or below 
the speed specified. The torpedo boat bid advertisement 
called for 1500 dollars additional for each } knot above 
24 knots and under 25, and 2000 dollars for each } knot 
in excess of 25. A penalty of 5000 dollars was to be levied 
if the ship failed to meet 24 knots. One must remember 
that at this time the reciprocating engine was the only 
type of prime mover available, the turbine not having 
appeared yet in the marine field. Melville was partly 
responsible for the premium system of awards which 
became practicable by his method of determining the 
true speed of a ship under trial. Previous methods had 
required that a vessel merely steam a steady course, 
measuring speed through the water by means of a patent 
or even a chip log. Melville entirely changed this, by 
insisting that trials be run over a measured mile course, 
making several runs in each direction to eliminate the 
effects of current. This was known as the “ Bancroft ” 
method. But even with this advance, premiums for speed 
were controversial. Some engineers of first rank considered 
that premiums for speed were entirely useless, as the four- 
hour trial was a mere “ spurt ” compared to the sustained 
speed runs of Transatlantic liners. They insisted that 
“machinery of a given design is capable of only a definite 
power, and no amount of reward can make it exceed this 
limit,’ and recommended accordingly premiums on a 
horse-power basis. ‘Trials brought up other questions, 
such as the comfort of personnel. The closed fire-room 





and closed ashpit system were both in use, the ‘‘ Newark ” 
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and “Concord” having a closed fire-room and _ the 
“Charleston”? and ‘San Francisco” having closed 
ashpits. 

Boilers offered a distinct problem and much study ashore 
and afloat was given them. One definite reason for the 
heavy formations of sulphate and carbonate in the boilers 
lay in the use of sea water for make-up feed purposes, 
for evaporators had not then come into common use and 
appeared only on an occasional merchant vessel. Boiler 
water treatment by caustic soda was attempted, but the 
results were not conclusive. Cylinder oil in the con- 
densate was recognised as a prolific cause of failure. The 
greatest cause of “ boiler decay ” was corrosion, and in 
the early ‘nineties electrolysis was recognised as a definite 
factor. It was found, too, that oxygen and carbon dioxide 


when entrained or dissolved in boiler water accelerated 
replacement 





corrosion. Such deterioration meant of 


the start that this height of 100ft. is above the lowest 
grates of the boiler furnaces.” 

Done in the characteristic positive Melville manner, the 
explanation is here found for the type of smoke pipe 
peculiar to our Navy for several years. One has but to 
look at the old designs and models to note the conspicuous 
silhouette given by the high smoke pipe which was carried 
well into the next century. 

Trials of the “ Columbia,” first of the United States 
triple-screw cruisers, were held late in 1893. Her size 
made her the largest man-of-war ever to have this installa- 
tion except the German ‘ Kaiserin Augusta,”” which held 
her trials shortly before. Arrangement of the screws is 
shown by Figs. 1 and 2, two screws being mounted 
outboard of the single amidships screw. Another 
distinction held by the ‘* Columbia ” is found in her length 
of 412ft., which made her at that time the longest vessel 
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the boiler tubes every three years, while the shells and 
furnaces showed but slight thinning. The increase 
in the size of engines, and also the multiplying auxiliaries 
to be attended, did not decrease the engineer’s task. 

Naval building increased steadily through the ‘nineties, 
and new ideas were constantly being tried. In the “ New 
York ” and “‘ Brooklyn,” armoured cruisers, two engines 
were installed on each shaft, the forward engines capable 
of being disconnected from the after for cruising purposes. 
Each engine also had one section of nickel steel line 
shafting and each had its own condenser. Turrets were 
driven by steam engines with hand wheel controls at the 
various sighting stations. 

One notable change appeared in 1892. Admiral 
Melville was responsible, and in a memorandum dated 
October, 1892, to the Secretary of the Navy, he outlined 
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ed breadth,58ft. 04in.; Length overall, 416ft. 


** Columbia.” 


in the Navy. Her appearance was sumewhat similar 
to a merchant vessel, the intention being to equip her 
for commerce raiding. Provision was made to disconnect 
the idle engines by removing coupling bolts just forward 
of the thrust bearings and allowing the unused propellers 
to idle. Brakes were attached to each shaft to permit 
coupling when the ship was under way. Ninety-six 
separate engines were installed for various purposes, the 
number being larger than for any other vessel, including 
the ‘‘ New York,” which until then had held the record. 
More electrical interior communication instruments 
were installed than in any ship previously, which indicated 
the growing dependence upon ship control systems. On 
her contract trials a mean speed of 22-92 knots was 
developed with a maximum of 25-30 knots for one run, 
which was a phenomenal speed in those years. 

































































FiG. 2—Propeller Arrangement on U.S.S. ‘* Columbia.” 


the advantages of 100ft. smoke Pipes for Armoured 
Cc ruiser No. 3 (later the “‘ Brooklyn ”’) as follows :— 
. if a small additional increase (speed) is wanted, 
Nay, ] knot, this can be obtained with a moderate increased 
air pressure from the blowers. With the short pipe, }in. 
pressure would be required, besides the amount needed 
with the high pipe. 
“Tt is thus seen that the high pipe . . . 
‘* Increases the speed without injury to anything. 
‘* Increases the life of the boiler. 
‘““Tnereases the economy of combustion at moderate 
pow ers. 
‘Saves coal lost by radiation from extra boilers used 
with short pipes. 
“* Saves in repairs to boilers. 
‘* Saves in repairs to blowers. 
‘* Saves extra coal needed to run blowers. 
* It should, perhaps, heve been distinctly stated at 





Steam piping also came in for change. Originally, 
steam piping was made of brazed copper sheet, in some 
cases banded by metal rings at regular intervals. After 
several serious casualties in our Navy and abroad as steam 
pressures increased, search was made for a more reliable 
substitute. Welded steel steam pipe had appeared, and 
were used in the ‘‘ Columbia ” and “‘ Minneapolis.”” Some 
of these pipes were 20in. inside diameter, jin. thick, and 
16ft. long. Specifications called for a water test pressure 
of 4001b. per square inch. Severe tests were given 
an experimental section of this lap-welded pipe, the 
pressure being carried without leakage to as high as 
1000 Ib., pinhole leaks developing at 1500 Ib. and explosion 
occurring at 1700lb. To all concerned, the test was very 
satisfactory, the bursting occurring away from the welded 
flanges and seam. 

During the year 1896 the trials of the “ Brooklyn” 
were held. She was an armoured cruiser of 9270 tons 





displacement and 20 knots speed. A description of her 
machinery plant which follows is typical of the majority 
of large United States war vessels then building. Her 
main engines were of the vertical, direct-acting, triple- 
expansion type common at the time. Four engines, two 
on each shaft, but in separate compartments, made up 
the main propulsion unit. As on the “‘ New York,” 
the forward engines could be uncoupled for cruising 
purposes, the couplings being of the disc type with four . 
tapered bolts. Intermediate and low-pressure cylinders 
were steam jacketed, valves for each cylinder being of 
the piston type and having balancing pistons. The valve 
gear was of the Stephenson double-link type which varied 
the cut-off from 0-5 to 0-7 of the stroke. Reversing was 
accomplished by a reversing engine secured to the engine 
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Fic. 3——Boiler Installation on the Gunbvat ** Marietta. 


frame. The main pistons were of cast steel of the usual 
dished or conical type, with two packing rings. This 
vessel being of somewhat older design the main steam 
pipes were of copper, reinforced with jin. steel bands at 
intervals of 6in. 

In the cranks, forged steel was used, while in the after 
line shaft sections nickel steel was used, a horseshoe 
pattern thrust bearing with white metal facings being 
used to take the thrust. Only bottom brasses were used 
in the shaft bearing, the cast steel caps and brasses being 
lined with white metal. Water circulation was provided 
for these, the crosshead guides, and thrust bearing in 
order to keep the surfaces cool. Main condensers were 
made in sections with cast brass shells, this type of con- 
struction having replaced the cast iron shell of previous 
years. Steam was directed by brass baffle plates over the 
outside of the tubes while water circulated through the 
tubes. Blake air pumps with their beam construction 
delivered the condensate to a main feed tank. 

In the boiler-room were found the typical cylindrical 
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Fic. 4—-Water-Tube Boilers on the “* Marietta.” 


steel fire-tube boilers, these being 16ft. 3in. in diameter, 
with a working pressure of 160 lb. per square inch. Five 
boilers were double-ended and two single-ended. each end 
having four furnaces of corrugated tube. The protected 
deck covered the boiler-room and each fire-room led to a 
single smoke pipe. In the boilers were tubes of lap-welded 
and drawn charcoal iron, swelled at the forward ends, 
expanded, and beaded over in the back. Shaking grates 
in each furnace had been so arranged that they could be 
easily renewed without hauling fires. A steam circulating 
apparatus furnished forced circulation to accelerate 
building up the steam pressure. Each compartment acted 
as a closed fire-room, air being furnished by two Sturtevant 
blowers to compartments which also contained the main 
and auxiliary feed pumps. In the gunboat “ Nashville,” 
whose trials were run a year later, Yarrow water-tube 
boilers were installed, indicating that this type of boiler 
was finding more universal use. 

Experimentation was very much in evidence as new 
vessels were laid down, the experiments generally begin- 
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ning with the smallest vessels and progressively advancing 
to the larger. This is noteworthy in the ‘‘ Wheeling ” 
and “ Marietta,” composite twin-screw gunboats. Instead 
of open framing for the main engines, cast steel bed-plates 
and a single condenser for the two engines, composition 
bed-plates were used to which were cast the back engine 
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designers came in the year 1898, when on March 6th 
the “‘ Oregon” left the Naval Station at Puget Sound, 
being under way until May 24th, the date she anchored 
off Jupiter Inlet, Florida. Even to-day the trip is out- 
standing, for during the entire voyage of 14,500 miles 
she made but a total of eight stops, coaling at five, and 
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Fic. 5 —Herreshoff Boiler. 


columns, and a condenser for each engine was provided. 
A Howden forced draught system substituted for the 
ordinary ashpit, and the grate bars were shortened. 
The “ Marietta” had Babcock and Wilcox marine-type 
water-tube boilers, with ashpit draught, instead of con- 
veritional cylindrical boilers. Included in the boiler 























Fic. 6-—Normand’s Water-tube Boiler. 


casings, but as entirely separate structures, were econo- 
misers or feed water heaters. As may be seen from the 
illustrations (Figs. 3 and 4), the installation consisted of the 
original Babcock and Wilcox boiler with the back water 
drums and sinusoidal tubes. The completion of the 


with but little time out for repairs, participated in the 
battle of Santiago, outstripping in the chase all United 
States vessels except the “ Brooklyn.” Too much eredit 
cannot be given the machinery design and construction, 
and still more credit must be given to the engineering 
personnel through whose perseverance everything was 
maintained in fighting trim. 

In 1876, the torpedo boat “ Lightning ” was equipped 
with a Gramme generator of 500 candles, and a Farmer 
non-automatic arc lamp for use as a searchlight. Experi- 
mentation progressed rapidly, and in 1877 the ‘* Trenton ” 
was equipped with an electrical call bell, gun control, 
and torpedo firing system. The telephone seems also 
to have been tried by the Bureau of Ordnance. <A definite 
telephone installation was made on the “ Philadelphia ” 
in 1890, when the American Telephone and Telegraph 
Company provided a circuit from the bridge to the engine- 
room, and one from the executive officer’s office to the 
general storeroom. 

With the renaissance of our naval building, the U.S.S. 
“Trenton ” is found the first war vessel in the world to 
be electrically equipped, although by present-day 
standards the system appears crude. A belted reciprocat- 
ing engine connected to an Edison bipolar dynamo rated 
at 100 volts, 120 amperes, supplied 238 lamps of various 
candle-powers. Wiring to the lamps consisted of copper 
wire, wrapped with cotton soaked in paint or tar, which 
was then enclosed in wooden moulding. Further develop- 
ment was ensured by the provision of a turbo-generator 
set for the “Cushing” in 1894. Gunfire by electricity 
was introduced in 1896, and in the “‘ Kearsarge ” a full 
electrical current control was provided. All current was 
direct, and in the “ Kearsarge ’’ appeared our first three- 
wire system, which operated at 160 volts. 

Probably no single item of naval engineering apparatus 
received greater scientific study and development than 
boilers. After Ericsson’s condenser in 1847 provided fresh 
water for boilers, iron began to replace copper in boiler 
construction. But the problem of corrosion arose, and 
several tests of boilers to destruction were made by a 
Mr. Stevens. The cylindrical fire-tube boiler became the 
standard, though some elementary water-tube boilers 
were used during the Civil War. Herreshoff, in building 
the torpedo boat “ Lightning,”’ furnished our first water- 
tube boiler, a coal-burning, vertical type that operated 
somewhat on the flash principle. With the advent of 
higher pressures and the need for purer water, the first 
installation of a Baird evaporator came in 1882 on the 
** Lookout.”” High pressures brought in the use of steel 
for boilers, this metal being specified for the “* Chicago,” 
but to the * Nipsic”’ belongs credit for being the first 
vessel so equipped. 

The firm establishment of triple-expansion engines 





torpedo hoat ‘ Foote” also brought the Mosher water- 





forced steam pressures still higher, and in 1888 the Navy 
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Fic. 7—Thornycroft 


tube boiler into the naval service, and the ‘‘ Nashville,” 
which now had her trials, was equipped with Yarrow 
boilers. Coal, however, still remained the principal 
fuel, with efficiencies varying widely, for the “ Marietta ” 
used nearly $1b. of coal more than the ‘‘ Wheeling” 
and had an uptake temperature of 850 deg. to 1100 deg., 
compared with the other’s 550 deg. Fah. 

The crowning achievement of the American naval 











Water-tube Boiler. 


Department invited competitive designs for coil boilers, 
Thornycroft in England, the following year, delivered a 
paper on water-tube boilers for warships. Belleville 
header type boilers appeared in France, and one was 
tested in this country. Another water-tube boiler with 
return bends and a “ steam box ”’ in the front of the boiler 
also had appeared. Following these designs the 





few years later the “ Dale ” had water-tube boilers operat- 


ing at 300 lb. pressure. Of considerable interest is the use 
of welded drums in the “ Cushing’s ” boilers. A multitude 
of new designs (Figs. 5, 6, and 7) came into being, and into 
our service among them came the Normand, Mosher, 
Seabury, Ward, and Yarrow. Belleville boilers were 
rejected because of a general use of screwed joints. 
The Babcock and Wilcox boiler, for many long years 
a standard in the United States Navy, had its first tests 
in 1895, and these resulted in a decision to place them on 
the “ Marietta’” 

If the scientific field was active, the industrial field 
was even more so. Much of our present-day machinery 
would not be possible had not machine tools been developed 
to a high degree of precision following the Civil War. 
Each improvement brought in larger and more accurate 
machines. Part of the industrial improvement was due 
to the Navy, the steel industry particularly benefiting. 
Steel had come into use slowly, Admiral Porter recom- 
mending its use for guns in 1870, and in 1881 steel was 
rolled at the Washington Navy Yard due to a lack of 
commercial facilities. The great impetus occurred in 
1882, after a special board had recommended steel for 
the hulls of the new ships. At first only the hull steel 
was of domestic manufacture, but in 1886 the specifica- 
tions were changed to require all steel to be domestic, 
including forgings, thus forcing our shipbuilders to 
independence from foreign manufacturers. One further 
change in specifications occurred in 1891 when Bessemer 
steel was permitted, the field of supply being thus widened. 
Under these early specifications, the ‘‘ Maine,” an 
armoured cruiser, was the first vessel of steel in the United 
States Navy to slide down the ways. Steel castings early 
formed one of the products of the mills, early castings 
having a tensile strength of 40,000 lb. per square inch, 
though after failure of several castings for the ‘‘ Maine ” 
and contemporary vessels, improvement in casting tech- 
nique was demanded. Many of the casting troubles 
were directly traceable to the draughting room, though 
by 1892 methods and quality had so improved that 
strengths of 60,000 lb. to 70,000 lb. per square inch were 
customary. To the armour industry belongs credit for 
the advent of the alloy steels. Improvement in nickel 
steel armour plate brought to this country the concession 
that American armour was superior to foreign armour. 











BRITISH STANDARDS INSTITUTION. 


All British Standard Specifications can be obtained from the 
Publications Department of the Institution at 28, Victoria Street, 
London, S.W.1. The price of each specification is 2s. 2d. post 
free, unless otherwise stated. 


LIMITS AND FITS. 


No. 164. The Institution is at present considering 
the question of revising B.S. No. 164, Limits and Fits. 
In order to ascertain the present practice and views of 
industry in regard to limit systems, and also to ascertain 
the extent to which the existing British Standard is 
meeting the needs of industry, the Institution is circulating 
a questionnaire. It is felt that the work of the Committee 
engaged on the revision will be much facilitated if those 
conversant with the day-to-day employment of a system of 
limits will complete and return the questionnaire. Anyone 
not receiving a copy can obtain it directly from the 
Institution. 


STEEL FOR DIE BLOCKS FOR DROP FORGING. 
No. 224—1938. This is a revised edition of B.S. No. 224. 
The principal modifications introduced are as follows : 
An Izod test from the steel from which the die blocks are 
made is no longer required, and the nickel-chromium 
steel designated No. 4 has been withdrawn and a nickel- 
chromium-molybdenum steel for the manufacture of 


the die blocks has been added. 


ELECTRIC CABLE SHEATHINGS. 


No. 801—1938. This specification for lead and lead 
alloys for the sheathing of electric cables is for use 


primarily in connection with the following British 
Standards :— 
No. 7: Dimensions of Insulated Annealed Copper 


Conductors for Electric Light and Power. 

No. 480: Dimensions of Metal-sheathed 
insulated Plain Annealed Copper Conductors 
Electricity Supply. 

No. 608 : Dimensions of Varnished Cambric-insulated 
Annealed Copper Conductors for Electricity Supply. 

No. 760: Dimensions of Metal-sheathed Paper- 

insulated Plain Annealed Copper Conductors for Use in 
Mines. 
The specification gives the composition of lead sheathing 
and of four lead alloy sheathings, and an appendix shows, 
for the information of users, the types of use for which 
the various sheathing metals are suitable. Other 
appendices give the method of carrying out a complete 
chemical analysis of lead sheathing (reproduced from 
B.S. 334, Chemical Lead), and methods for the determina- 
tion of alloying elements in the four alloys specified. 


Paper 
for 








InstTiITUTION oF ELecrricaAL ENGINEERS.—The Council 
of the Institution of Electrical Engineers has decided to 
afford facilities up to 8 p.m. on any evening during the 
summer (Mondays to Fridays inclusive) to members who 
wish to use the Institution Library after office hours. Any 
member desiring to be given access to the Library between 
the hours of 5.30 p.m. and 8 p.m. must notify the Secretary 
beforehand by letter, or by telephone not later than mid- 
day on the day concerned, so that the necessary arrange- 
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Markets, Notes and News. 


Unless otherwise specified home trade quotations are delivered f.o.t. 
be found on the next page. 


The prices quoted herein relate to bulk quantities. 
A comprehensive list of the prices of materials mentioned below will 


f.o.b. steamer. 
Trading Conditions in Sweden. 


The Swedish Board of Trade has just issued a 
review of the conditions ruling in that country in the first 
three months of 1938, in the Swedish Economic Review, 
which is published quarterly by the Swedish Foreign Office. 
The report states that although industry as a whole has 
felt the effects of the general world trade depression, the 
figures for unemployment, estimated on trade union 
membership, do not, as yet, give any impression of a retro- 
grade movement. In the ore mining and metals depart- 
ment operations have been steadily maintained, and the 
tonnage of ore shipped abroad in the first two months of 
this year exceeded last year’s figure for the same period 
by almost 25 per cent. In the four months January to 
April last 4,279,580 kilos. of iron ore were exported, 
against 3,826,015 kilos. in the same period of 1937. 
Exports of pig iron amounted to 39,626 kilos., and of 
malleable iron and steel to 51,369 kilos., compared with 
38,141 kilos. and 45,642 kilos. respectively in January to 
April, 1937. On the import side 20,073 kilos. of pig iron 
and scrap iron were brought in. The Swedish iron market 
suffered from the decline in demand and the works were 
mainly engaged upon the execution of previous orders. 
The tendency of prices also became weaker in this depart- 
ment during the period under review. Production of pig 
iron rose, but semi-finished and finished products registered 
a decline. The output of pig iron during the first quarter 
is given as 183,500 tons, compared with 157,600 tons in 
the first quarter of 1937, and of semi-finished steel and 
forgeable products as 242,400 tons, compared with 266,100 
tons in January to March last year. The European share 
of the import trade continued to decline and fell to 63 per 
cent. of the total against 66 per cent. in the 1937 period, 
January to March, whilst exports to European countries 
rose from 73-7 per cent. to 80-8 per cent. The tonnage 
sent to Great Britain and Germany also showed a notice- 
able expansion. In the case of the United States, imports 
increased during the first quarter, although the exports 
from Sweden to that country showed a decline. 


The Pig Iron Market. 


Conditions in the pig iron trade disclosed little 
change on the week. There has been no marked increase 
in the sales of Cleveland iron, and the limited volume of 
fresh orders has been easily filled from the stocks in makers’ 
yards. In these circumstances it is not surprising that 
the production has virtually been brought to a standstill. 
Some disappointment was expressed at the slow dispersal 
of accumulation of the stocks of foreign iron in the hands 
of consumers, which were contracted for at the period when 
an acute scarcity of the home product prevailed ; but with 
the loyalty agreement now in force it is fully expected 
that when the supplies of imported iron have been cleared 
there will be a general revival in the demand for local 
products. In spite of hopes of an expansion in the export 
trade, progress so far has been negligible owing to the 
keenness of Continental competition and business with 
overseas markets has practically ceased. Although prices 
continue to be firmly held at the scheduled level, con- 
sumers constantly complain that they are too high. Local 
needs absorb a large proportion of the output of East Coast 
hematite, but a large tonnage still remains for sale to other 
districts, and with only a poor inquiry the stocks at furnaces 
tend to increase. Failing an early improvement in the 
demand, producers will be forced to curtail outputs further. 
At the moment there seems to be little likelihood of an 
expansion in the export demand for this description and 
business is restricted to occasional small shipments under 
old contracts, which have included small tonnages for 
France. On the North-West Coast the pig iron position 
is far from satisfactory, as consumers continue to request 
that deliveries under old contracts should be deferred. 
The position as regards Derbyshire and Northampton- 
shire pig iron remains quiet and only limited sales of 
foundry iron have been reported. The setback in the 
building trade is reflected in the smaller requirements from 
the light castings branch, where most concerns are running 
short time. The stock position in this district is creating 
considerable anxiety, as both consumers and producers 
hold unwieldy supplies. A slight improvement has been 
noted occasionally in the demand for forge iron, although 
sales remain much below normal, even for this period of 
the year. There has been a better inquiry from the 
jobbing and heavy engineering foundries for supplies of 
low-phosphoric and hematite iron. With low-phosphoric 
pig iron free of price control it is possible to obtain slight 
concessions for large tonnages. For Scottish pig iron the 
demand has remained quiet, and in view of the excessive 
stocks at makers’ yards no improvement in buying is 
expected until September. Although production in most 
areas has been considerably reduced, in North Lincoln- 
shire it was well maintained for the first quarter of the 
year, whilst the decline in output for the first half of this 
year amounted to only 12,400 tons, when compared with 
the same period in 1937, the figures being 497,900 tons 
and 510,300 tons respectively. 


Scotland and the North. 


In the Scottish market holiday conditions have 
reduced business to a negligible volume. The stoppages 
in many cases are likely to extend to a fortnight, and many 
manufacturers will be glad of an interval during which 
stocks will not be added to. In the pig iron market the 
state of demand suggests that fresh interest is unlikely 
to develop before the latter part of the year. There is 
therefore the prospect of short-time employment at the 
blast-furnaces, especially as supplies of Continental 
foundry iron are cheap. The outlook as regards the steel 
works, however, is relatively encouraging. The volume of 
new business has been unsatisfactory in a number of 
sections, but nevertheless there is sufficient work in hand 
to allow of the re-opening of the mills after the break 
under comparatively satisfactory conditions. The holiday 








interruption in the manufactured iron and steel depart- 
ment of the trade will be equally marked. The interval 
will provide an opportunity for much-needed repairs to 
plant, particularly in the case of the works producing the 
heavier types of goods, which for a long time past have 
been working under unusual pressure. The latter trades 
appear best placed for a satisfactory start after the 
holidays, although the outlook for new business cannot 
be said to be altogether promising. Makers of the lighter 
descriptions of material were able to maintain operations 
on a fair scale prior to closing for the holidays ; but unless 
fresh business has been accumulated it is doubtful whether 
they will be able to continue at the same rate when work 
is resumed. It is reported that stocks of wrought iron are 
excessive, and it is not unlikely that the holidays will be 
extended considerably owing to the lack of regular orders. 
Export trading in galvanised and black sheets has con- 
tinued disappointing recently, largely owing to the com- 
petition which has to be contended with in many overseas 
markets. Compiaints are also heard regarding the home 
trade, but in this case there is a hope that after the holiday 
period special lines for use in the motor car trade will be 
in greater demand. On the North-West Coast the delivery 
position as regards hematite iron does not indicate any 
improvement in conditions at present. Stocks continue 
to rise, and the slight expansion in consumption that may 
have taken place recently has not been sufficient materially 
to help matters. 


The North-East Coast and Yorkshire. 


Manufacturers have entered upon the holiday 
period with a greater feeling of optimism than might have 
been expected in view of the quiet conditions which have 
been prevalent. Stocks of pig iron are ample to meet 
requirements on the reduced summer scale, and it may be 
some time before the home producers find themselves 
called upon to alter their present policy of limiting pro- 
duction as much as possible. Excessive supplies affect 
virtually all sections of the market adversely ; but it is 
reported that there has been a steady diminution in the 
large quantity of basic iron on hand. The heavy steel 
makers would be glad of fresh orders, although so far the 
work in hand has been keeping them fairly busy. In the 
lighter steel department, however, the producers are in a 
relatively better position. The lack of export orders is a 
severe handicap to any expansion in activity in the 
markets, and unless Government orders of considerable 
magnitude are given out it would appear inevitable that 
quiet conditions must prevail for some time to come. The 
same position of supply exceeding demand apply in the 
markets for coke and foreign ore. Users of the latter are 
fully booked for a long time ahead, and meanwhile the 
stocks in hand are so large that it has become necessary 
either to curtail deliveries or negotiate for a temporary 
stoppage. The amount of coke required has also been 
decreasing steadily. In the Sheffield district buying is at 
a standstill, and manufacturers continue to discuss the 
possibility of lower prices, despite the fact that these are 
ostensibly fixed until the end of the year. That the out- 
look is regarded with some optimism may be gathered 
from the relighting of one iron furnace. Makers of special 
grades are the best placed for orders. Finished iron con- 
ditions show little improvement, but the structural steel 
section of the Sheffield market maintains a fair rate of 
activity. A decrease in the demand for billets is largely 
regarded as seasonal, the view being encouraged by the 
fact that current deliveries against contracts are good. 
Business in stainless steel is on an encouraging scale. 


Current Business. 


Ferguson Brothers (Port Glasgow), Ltd., have 
received an order from the Anglo-Iranian Oil Company, 
Ltd., for three motor tugs. Control of the Stainless Steel 
Sink Company, Ltd., 177, Regent Street, London, W.1, 
has been acquired by the Taylor Rustless Fittings Com- 
pany, Ltd., Lower Wortley, Leeds. Candy and Co., Ltd., 
of Newton Abbot, Devon, fire-place makers, will shortly 
expand their Northern department, and have taken over 
a large factory at Nelson, Lancs. The goodwill, patterns, 
patents, and machinery of W. H. Baker, Ltd., brass- 
founders and finishers, of Pheonix Foundry, Wigan (in 
voluntary liquidation), have been purchased by the 
Knowsley Cast Metal Company, Ltd., engineers, and 
makers of Titan anti-friction metal, of Trafford Park, 
Manchester. A battery of forty-one coke ovens at the 
Redbourn works of Richard Thomas and Co., Ltd., Scun- 
thorpe, is now in operation. When completed the installa- 
tion will number eighty-two ovens, with by-product plants. 
The offices and works of the Lanarkshire Bolt and Rivet 
Company, Ltd., Burnbank, Hamilton, are to be extended. 
An additional three-roll plant bender has been installed at 
the plating works of Edgar Allen and Co., Ltd., Sheffield. 
The new factory at Deanside, Renfrew, for Scottish Cables, 
Ltd., has been completed and is in full production. It is 
announced by the Anglo-American Oil Exploration Com- 
pany, Ltd., that oil has been found at Dalkeith, Mid- 
lothian. The strike was made at 1700ft. and a daily yield 
has been obtained of from 300 to 500 gallons. The com- 
pany states that a production of 10,000 gallons a day from 
this oil bed is not impossible in the future. The Depart- 
ment of Overseas Trade announces that the following con- 
tracts are open for tender :—Johannesburg Public Works 
Department: one planing and thicknessing machine and 
one automatic plane iron grinder (Pretoria, August 11th) ; 
South African Railways and Harbours: supply and 
delivery of quantities of pump trolleys, wheels and axles 
for push trolleys (Johannesburg, October 4th); shovels, 
picks, ballast forks and handles (Johannesburg, October 
10th) ; New Zealand, Public Works Department : supply 
and delivery of one, six, twelve, or twenty portable bitumen 
spraying plants of the self-contained type, complete with 
boiler, oil burners and equipment, blower, I.C. engine 
power unit, bitumen pump, spraying equipment, hoists, 
and all other necessary gear (Supplies and Tenders Com- 





Export quotations are 


mittee, Wellington, August 16th). Argentine, State Rail- 
ways Department: Supply and delivery of quantities of 
railway material (Buenos Aires, August 18th). Egyptian 
Ministry of Public Works, Mechanical and Electrical 
Department: Supply, delivery and erection of a complete 
irrigation pumping station at Bayadieh (Cairo, August 
25th). Capetown, Electricity Department: Supply and 
delivery of pumping plant, sewage pumps, air extractors, 
motors, switchgear, etc. (Capetown, September 28th). 
New Zealand, Public Works Department: Supply of 
50 K.V. outdoor steelwork and switchgear (Wellington, 
November Ist). 


Copper and Tin. 


The tone of the copper market further improved 
upon better reports from Wall Street and a revival in the 
export demand for electrolytic in New York. An active 
trade was done at well above 10c. per pound, c.i.f. Europe, 
and latterly there was a sharp rise in values owing to the 
unexpected advance in the American domestic price to 
9c. per pound. Buying in America has recently been on 
a more liberal] scale than for a long time past, and there is 
no doubt that although a certain amount has been of a 
speculative character, a large proportion has been by 
consumers whose stocks had failen to a very low level. In 
addition to the larger purchases in America there have 
been indications of a decided expansion in the European 
demand and the outlook on the whole is regarded more 
favourably. Operations on the standard market have been 
on an intensive scale with a large daily turnover and at 
advancing prices. A further advance of 4c. took place in 
the price of domestic electrolytic copper to 10c. per pound, 
and this brought values to the highest point touched 
since February. It is estimated that domestic buying in 
the United States during the past four weeks has reached 
a total of about 120,000 tons, which is more than had been 
sold in the previous three months, and the bulk of this will 
not be delivered to consumers until after September. 
Stocks of refined copper in official warehouses were 209 
tons smaller on the week at 5956 tons, and stocks of rough 
copper decreased 9 tons to 30,904 tons.... Although the 
demand for tin from consumers in this country has co- 
tinued somewhat restricted, a firmer tone prevailed on 
the market. A moderate improvement took place in 
American buying, whilst the Continent showed more 
interest than of late. In the United States the outlook 
appears to be more promising owing to the firmer undertone 
on the stock and commodity markets, though so far con- 
sumers on that side maintain extreme caution in their 
purchasing. The immediate future course of values is still 
largely governed by the development of the industrial 
position in America, but in some quarters the opinion is 
expressed that prices will gather increased strength as a 
result of the stringent control of production and the 
operation of the Buffer Pool. With seasonal influences 
now ruling there is a general feeling that values will at 
least be maintained at the present level until the Pool is 
in a position to operate, when it is fully expected that they 
will be held at well above the £200 level with comparative 
ease. From now on the statistical position should improve 
from month to month, and any real expansion in con- 
sumption under the present conditions might easily result 
in a substantial advance in quotations. With a lull in 
buying by Japan the sales in the East have been smaller, 
but shipments from the Straits for the first half of July 
amounted to 3,775 tons and for the complete month are 
estimated at fully 5,000 tons. Bolivian tin ore statistics 
issued by G. A. Witt’s Successor, J. Blum, give the ship- 
ments for the first half of 1938 as 15,649 tons (fine). Of 
this total the United Kingdom took 11,895 tons, Germany 
and Holland 3684 tons, France 39 tons and America 
31 tons. 


Lead and Spelter. 


Comparatively steady conditions have prevailed 
on the lead market during the past week, and price fluctua- 
tions have been much narrower than of late. The trade 
demand has been rather disappointing, but producers 
have not been pressing sales and supplies were more in 
line with actual requirements. The market generally 
has not disclosed any feature of outstanding importance. 
Consumption in this country is considered satisfactory, 
and whilst the Continent bought moderately, the market 
in the United States remained firm with the quotation 
firmly maintained at 4-75 c. per Ib. The latest figures for 
the United States show that for the first time this year 
the accumulation in stocks has been checked, and, accord- 
ing to the American Bureau of Metal Statistics, stocks of 
refined lead at the end of June totalled 163,300 tons, 
a decrease of 400 tons on the month.... In spite of 
quieter conditions on the spelter market there was con- 
siderable resistance to the intermittent efforts to depress 
values, and only a limited amount of selling pressure was 
experienced. Consumers bought moderately from time 
to time, and price movements were extremely narrow. 
The steadiness was largely due to the firmness in some 
other sections of the non-ferrous markets, and the more 
favourable advices from the United States, whilst at the 
same time the relatively low level of values now ruling 
for the metal did not encourage selling. Apart from the 
galvanising industry, which continues to suffer from the 
lack of export trade, consumption is well maintained, 
both here and on the Continent, and at present Con- 
tinental producers are showing little disposition to sell 
at current values. During the past week there were con- 
tinued rumours that negotiations were in progress for the 
revival of the old Zinc Cartel, though not necessarily in 
the same form. On the market the consensus of opinion 
seemed to be that the Cartel would not be revived, but 
there is understood to be a movement on foot to regulate 
output in the producing countries on similar lines to those 
adopted by the copper producers. In the case of spelter, 
however, the difficulties in the way of reaching agreement 





are rather more complicated. 
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Current Prices for Metals and Fuels. 


Makers’ official home trade price, per ton, delivered buyers’ stations. * Joists, Sections, Bars and Plates are subject to a rebate of 15s. to home users purchasing only 
from Associated British Steelmakers. 


PIG IRON. 
Home. 
Foundry home prices, except for Scotland, less rebate of 5/—. 


(Djd Teesside Area.) 


N.E. Coast— € a. d. a Se 
Hematite Mixed Nos. G12 6 ~ 
No. 1 613 0 Kio Rie® 
Cleveland— 
No. 1 5 .11..6 6 2 6 
No. 3 G.M.B. 5 9 0 6 0 0 
No. 4 Foundry 510 0 5 19 O 
Basic 5 0 0 
MIpDLANDS— 
Staffs— (Delivered to Black Country Station.) 
North Staffs Foundry 511 0 
Forge ... 5 6 O. 
Basic 5 0 Oto £5 5 VU 
Northampton— 
Foundry No. 3 5 2°3 
Forge 5 5 6 
Derbyshire— 
No. 3 Foundry 51) 0 
Forge Se ¢:¢ 
ScoTLAN D— 
Hematite, f.o.t. furnaces 6 13 0 
No. 1 Foundry, ditto ... 6 0 6 
No. 3 Foundry, ditto 518 0 
Basic, d/d eae - 
N.W. Coast— 613 0Od/d Glasgow 
Hematite Mixed Nos. ...; 6 18 6 ,, Sheffield 
| 7 4 6 ,, Birmingham 
MANUFACTURED IRON. 
Home. Export. 
Lancs aND YORKS &. ad. £ s. d. 
Crown Bars 13 5 0 
Best Bars 13 15 0 
MIpLANDS— 
Crown Bars 13 5 0 
Marked Bars (Staffs) 15 15 0 
No. 3 Quality 11 12 6 
No. 4 Quality 12 2 6 
ScoTLaNnD— 
Crown Bars 13 5 0 13 5 O 
Best 1315 0 13.15 0 
N.E. Coast— 
Crown Bars 13 5 0 13 5 0 
Best Bars 13 15 0 13 15 0 
Double Best Bars 14 5 0 14 5 0 
NORTHERN IRELAND AND FREE StTaTE-— 
Crown Bars, f.o.q. . 13 17 6 - 
STEEL. 
*Home. Export. 
LoNDON AND THE SoutH— €£ s. d. Se, a 
Angles ik 2. @. 10 12 6 
Tees. i32 3) @ Il 12 6 
Joists ib. .3* @ 10 12 6 
Channels... oa Bo Ox 10 17 6 
Rounds, 3in. and up. 12 3 0 1112 6 
under 3in. 1215 6t ll 0 0 
Flats, under 5in. 12 15 6f. 11 0 0 
Plates, jin. (basis) 11 13 90 2 8 6 
* in. 11 18 0 11 5 0 
fin. 12 3 0 11 10 0 
fein. , 12 8 0. 1115 0 
Un. in. to and inel. 
6 !b. per sq. ft. (8-G.)... 12 10 0 12 10 0 
Boiier Plates, jin. 2's 0 22 0 
NortTH-East Coast— £. a: a. & oh 
Angles ll O 6... 10 12 6 
Tees i2 0 6. 11 10 0 
Joists 6 OB 4. 10 12 6 
Channels ; ll 5 6 10 17 6 
Rounds, 3in. and up 12 0 6 11 12 6 
under 3in. 12 13 Of 7 3s 
Plates, jin. (basis) ll 8 90 a. 8: @ 
fin. 1113 0. 11 5 0 
tin. £26) @ .:. 1110 0 
fin. . 28 SiO... 11 15 0 
Un. fin. to and inel. 
6 lb. per sq. ft. (8-G.)... 12 10 0... 12 10 0 
Boiler Plates, fin. 11 18 0 2 2 0 
MIDLANDS, AND LEEDS AND DistRiIcT— 
£ s. d. E: Me 1s 
Angles ll 0 6 10 12 6 
Tees a 1112 6 
Joists 11 0 6 10 12 6 
Channels ; ll 5 6 1017 6 
Rounds, 3in. and up 7 8: s. 1112 6 
io under 3in. . 1213 Of ll 0 0 
Flats, 5in. and under 12 13 Ot i, 0.2 
Plates, jin. (basis) 1110 6 Li. 0.2 
fs in. 11 15 6 HM .34:2 
tin. 12 0 6 1110 0 
frin. 12 5 6 1115 0 
Un. fin. to and inel. 
6 ib. per sq. ft. (8-G.)... 12 10 0 .. 12 10 0 
Boiler Plates, jin.... ...12 0 6. 12 2 6 


Export. 














STEEL (continued). 


+ Export prices are for Empire Markets; for other Markets British quotations coaform to Cartel prices. 


NON-FERROUS METALS. 








*Home. tExport. 
$v end. fe. a: 
Gtaseow anpD District— 
Angles BR -@ 10 12 6 
Tees... 12 0 6 1112 6 
Joists ll O 6 10 12 6 
Channels. 11 5 6 10 17 6 
Rounds, 3in. and up te ee 1112 6 
pa under 3in. 12 13 0} ll 0 0 
Flats, 5in. and under 12 13 Ot it 0 0 
Plates, jin. (basis) ll 8 0 11 0 0 
agin 1113 0 11 5 0 
| 3 tin. 1118 0 1110 0 
| fin. Is 3) 1115 0 
Un. in. to and inel. 
6 lb. per sq. ft. (8-G.) 12 10 0 1210 0 
Boiler Plates, jin. 1118 0 12 2 6 
| Sour# WaLes AREA  £ os. d. va: 'G. 
| Angles ll 0 6 10 12 6 
Tees.. 12 0 6 11 12 6 
| Joists ll O 6 10 12 6 
| Channels ll 5 6 10 17 
Rounds, 3in. and up 12 0 6 11 12 6 
* under 3in 12 13 Of 1: 0 © 
Flats, 5in. and under 12 13 Ot ll 0 0 
Plates, jin (basis) 1110 6 ll 0 0 
fein. ... 1115 6 ll 5 6 
fin. ... 12 0 6 11 10 0 
fein. ... + tise 1 oy SB 1115 0O 
Un. in. to and inel. 
6 lb. per sq. ft. (8-G.) 12 10 0 12 2 6 
IRELAND—F.0.Q.— BELFAST. Rest or IRELAND, | 
£ s. d. £ s. d. 
Angles a8 @ ... ll 8 Of 
Tees. 12 5 6 :.8) 01 
Joists ll 5 6 11 15 6] 
Channels. 1110 6 11 13 0 
Rounds, 3in. and up 12 5 6 12 8 0 
» under 3in. 12 18 0: 13 0 6| 
Plates, jin. (basis) 1113 0 1115 6 
fin. 1118 0 12 0 6 
fin. 12 3 0 12 5 6 
, fein. 12 10 0 12 10 0 
Un. in. to fin. incl. 13,3 9 12 5 6 


OTHER STEEL M 


21-G. to 24-G., d/d 15 15 
25-G. and 26-G., d/d 16 10 


f.o.b. basis. 
The above home trade sheet prices 


to 10-cwt., £2 per ton extra. 


Home. 
t-ton lots and up 
2-ton to 4-ton lots 
Under 2 tons 
Export ; India, £18 15s. c.i.f.; 
f.0.qg.; General, £16 15s. f. 
TIN-PLATES— 


Tin-plate Bars, d/d Welsh Works 
BrILtLetTs—100-ton lots and over, 35 


» Light, f.o.t. 


Tungsten Metal Powder 
Ferro Tungsten 


Ferro-Chrome, 4 p.c. to 6 p.c. carbon 
6 p.c. to 8 p.c. 
” 8 p.c. to 10 p.c. 
Max. 2 p.c. carbon 
1 p.c. carbon 
0-5 p.c. carbon 
os » carbon-free 
Metallic Chromium Pape 
Ferro Manganese (loose), 76 p.c. 
», Silicon, 45 p.c. to 50 p.c. 


” »” 75 p.c. ... 
» Vanadium ... 
Molybdenum 


Titanium (carbon-free) 


” 





Nickel (per ton) ... 


South Africa, Rhodesia, Nyasaland, 
Irish Free State, £15 15s., f.0.q., 4-ton lots. 


¢ Rounds and Flats tested quality ; untested, 9s. less. 
ATERIALS. 


Home. Export, f.0.b. 
Sheets. S a d. £ s. d.| 
11-G. and 12-G., d/d 14 15 ‘3th in a ta te 6 
13-G., d/d 15 2 6 : m 
14-G. to 20-G., d/d 15 10 0 15-G.to20-G12 15 0 


0 21-G.to24-G13 0 0} 


0 25and26-G 13 15 0 


£14; Canada, £14 12s. 6d., | 


are for 4-ton lots and over; 


2-ton to 4-ton lots, 7s. 6d. per ton extra ; and under 2-ton lots 


talvanised Corrugated Sheets, basis 24-G.- 


£ se. d. 
18 10 0 
18 17 6 


20 2 6] 


[rish Free State, £18 10s. 
o.b., 24-G. basis. 


20 by 14 basis, f.o.b. Bristol Channel Ports, 20/3 to 21/6. 


, £7 15s. 
to 100 tons, 5/— extra ; less 


than 35 tons, 10/— extra. £ s. d. 
Soft (up to 0: 25% C.), untested .. TPT G 
Pet * a tested BR 4G 
Basic (0-33% to 0-41% C.). 812 6 
Medium (0-42 to 0-60% C.) 9 2 6 

Hard 0-61% to 0-85% C.) 912 6 

» (0-88% to 0-99% C.) 10 2 6 

+ (over 0-99% C.) 10 12 6 
Rails, Heavy, 500-ton lots, f.e.t.. 10 2 6 
9 2 6 


FERRO ALLOYS. 


4/94 per lb. (nominal) 
4/8 per lb. (nominal) 


Per Ton. Per Unit. 
£24 5 0 7/6 

. £24 0 0 7/6 

, £24 0,0 7/6 

£8 0,0 11/- 

. £38 5 0 11/- 
£41 0 0 12/- 
1/- per lb. 


. 2/5 per Ib. 
. £18 15 0 home 


. £12 0 O scale 5/— p.u. 
. £17 0 Oscale 6/- p.u. 
14/— per Ib. 
4/9 per lb.; 5/~— forward 
. 9d. per Ib. 
. £185 to £190 per ton 


. 8/6 to 9/6 per Ib. 


(Official Prices, July 27th.) 


CoprpER— 
Cash £41 tl Sto f4l 12 6 
Three Months £41 16 3to £41 17 6 
Electrolytic £46 10 Oto £47 lOO 
Best Selected Ingots, d/d Bir- 
mingham ‘ a7. Se 
Sheets, Hot Rolled £76 O 0 
Home. Export 
Tubes, Solid Drawn (basis) 12d. 123d. 
» Brazed (basis) 12$d. 124d 
Brass— 
Ingots, 70/30, d/d Birmingham £38 0 0 
Home. Export 
Tubes, Solid Drawn, 2/1 Alloy I1}td I1}d 
» Brazed 13}d. 13}d 
Tin 
Cash £194 0 Oto £194 5 0 
Three Months £195 5 Oto £195 lo O 
SPELTER 
Cash ... £14 3 Yto £14 5 O 
Three Months £14 7 6to £14 8 
Leap— 
Cash £15 6 3to £15 7 6 
Three Months £15 7 6to £16 8 9 
Aluminium Ingots (British) £94 (net.) 
FUELS. 
SCOTLAND. 
LANARKSHIRE— 
| (f.0.b. Grangemouth- Export. 
Navigation Unscreened 18/6 to 19 
Hamilton Ell 17/ 
Splints 19/ 
AYRSHIRE— 
| (f.0.b. Ports)—Steam 15/6 
FIvrESHIRE— 
(f.0.b. Methil or Burntisland) 
| Prime Steam 17/- to 17/6 
Unscreened Navigation 18/— to 18/6 
LOTHIANS- 
(f.0.b. Leith)—Hartley Prime 16/6 
16/- 


Secondary Steam .. 


ENGLAND. 


South YorRKsHIRE, Hor 


B.S.Y. Hards. 


Steam Screened 


| 


NORTHUMBERLAND, NEWCASTLE— 


Blyth Best 
Second 
Unscreened 
DuRHAM- 
Best Gas.. 
Foundry Coke 


CarRpDIFF— 
Steam Coals : 


Best Seconds 


Ordinaries 
Bunker Smalis 
Cargo Smalls . 
Dry Nuts 
Foundry Coke 
Furnace Coke 
Patent Fuel 


SwaNnsEa— 
Best Large 


Nuts 

Beans 

Peas 

Rubbly Culm 


Steam Coals : 





Diesel Oil 


Best Dry Large 


Anthracite Coals : 


Large Ordinary 


Ex Ocean Installation. 
Furnace Oil (0-950 gravity) 


Best Small ... 


SOUTH WALES. 


Best Admiralty Large 


Machine-made Cobbles 


FUEL OIL. 


Inland consumption : contracts in bulk. 
Exclusive of Government tax of ld. per gallon. 


21/- to 21/6 
18/6 to 19/ 


17/9 to 18/6 
16/3 to 17/6 
17]- 
17/6 to 18/ 


19/4 


26/- to 32/6 


24/- 
23/6 to 24/ 
23/6 to 24/- 

23/- 
16/6 to 18/- 
16/- to 16/6 
25/6 to 26/6 
35/- to 45/- 
28/- to 29/- 

25/6 


38/- to 41/- 
41/- to 51/- 
40/- to 50/- 
33/- to 38/6 
26/— to 30/- 
15/- to 16/- 


20/- to 26/- 


Per Gallon. 
33d. 
4$d. 
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French Engineering Notes. 


(From our own Correspondent in Paris.) 


A Novel Barrage. 


THe Dordogne is a river that rises in the Massif 


Central and flows into the Gironde, In the upper 
reaches it makes a tortuous passage through deep valleys 
and gorges where dais and power stations have been con- 
structed to provide considerable quantities of hydro- 
electrical energy, most of which goes to Paris under a 
tension of 220,000 volts to join up with the northern dis- 
tributing system. The latest barrage to be completed is 
the Maréges, and from that point to Argentat, a distance 
of 40 miles, a concession was secured by the Société 
Energie Electrique de la Moyenne Dordogne, which has 
started upon the construction of a barrage that offers 
novel features. The preparatory works were visited last 
week by members of the Congress of Forest Gas, an account 
of which will be published shortly in these columns, when 
an inaugural ceremony was held in the presence of the 
Minister of Public Works, Monsieur Frossard. Over the 
40 miles of the concession the river has a fall of 500ft., 
with a normal volume of 3000 million cubic metres of 
water, through winding gorges and _ valleys with 
thickly wooded sides. The company intends to build 
dams and power stations to utilise as much as possible of 
the 1000 million kWh a year represented by this flow of 
water. The first dam to be built is the Aigle, so called 
from the name of the peak directly above it. It will 
provide 400 million kWh a year with a maximum power of 
200,000 kW. In view of the narrowness of the gorge at 
this point the power-house will be incorporated in the 
dam, and the flood water over the dam will slide over the 
power station in chutes. The height of the dam will be 
about 300ft. Constructed of reinforced concrete and 
curved in plan, it will have a thickness of 120ft. to the 
height of the power-house, which will be of semi-circular 
form, and the upper part of the dam will extend over the 
power-house with the chutes. Four turbo-alternators, 
each of 50,000 kW, will be installed. The dam will impound 
200 million cubic metres of water ina lake 15 miles long. 
In times of flood as much as 4000 cubie metres a second 
will pass over the dam and power-house. This method of 
construction claimed to economise greatly in the 
cost of foundations, and a further advantage is said to be 
complete protection of the power-house from air attack. 


is 


Difficult Preparatory Work. 


The first thing to be done to prepare for the con 
struction of the Aigle barrage was to divert the river 
through a tunnel at the side to a point lower down and 
build a cofferdam across the river bed. This of itself was a 
considerable task, involving risks from occasional sudden 
freshets. The tunnel will have served its purpose when the 
barrage is completed, but it seems possible to adapt it as 
a spillway in case of exceptional floods, if necessary. The 
cofferdam across the river enabled the bed to be 
inspected for the foundation, and a curved wall, 65ft. high, 
now dams the river preparatory to the construction of the 
barrage and power-house, the former being of the mass 
type with a heel sunk in the rock bottom. This prelimi- 
nary work has occupied two years and is a worthy achieve- 
ment in view of the difficulty of access along mountain 
roads ‘that had to be widened for the purpose. Until 
recently the completion of this and other hydro-electric 
undertakings had been held up by the general financial 
stringency, and at the official ceremony last week Monsieur 
Dousset, President of the Société Energie Electrique de la 
Moyenne Dordogne, was able to assure the Minister of 
Public Works of the considerable activity that would 
follow upon the recent decrees offering Government 
financial support for such work, which had also the imme- 
diate effect of encouraging electrical companies to provide 
300 million francs, with further financial possibilities 
through the confidence which this encouragement has given 
to investors. 


Franco-British Trade. 


The remarkable manifestation of sympathy with 
which the Royal visitors were received in Paris last week 
necessarily finds expression in a community of interests, 
and much has been said about the bond of communion that 
unites the two countries, even to their commercial rela- 
tions. On this latter point it is recognised that the balance 
of trade with Great Britain is not altogether unfavourable 
to France, though during the past two years the values of 
exchanges have appeared to favour Great Britain; but, 
on the one hand, the franc devaluations have considerably 
increased the values of imports of British goods into 
France in terms of French currency, while restricting 
quantities ; and, on the other hand, French exports to 
Great Britain have been independent of exchange fluctua- 
tions, except where, as in the case of iron and steel, business 
is usually done on a sterling basis. A point insisted upon 
is that France has fallen behind Germany and some other 
countries as suppliers to Great Britain, but the responsi- 
bility for this state of things does not rest on Great Britain, 
which would be able to purchase more freely from France 
if there were not so many impediments to the sale of 
British goods in this country. British importers have long 
complained of the difficulty of obtaining licences under the 
quota system, which appears to give advantages to Ger- 
many, though based on methods of apportionment that 
are logical to the French, and the rigidity of the system is 
ignored when financial adjustments can only be effected 
by accepting foreign goods. The situation is abnormal at 
a time when the country believes that it is threatened with 
a future depletion of gold in consequence of huge payments 
for an unbalanced foreign trade. Nevertheless, it 
should not be forgotten that invisible exports still exist 
though they have diminished considerably, and among 
those that have been steadily growing the British 
expenditure in France is by no means _ negligible, 


and this consideration should lessen the rigidity of an 
economic policy that aims at a complete commercial 
balance. It is certain that a little more flexibility of the 
quota system would be to the advantage of both 
countries. 





. . . . 

British Patent Specifications. 
When an i ti i rom abroad the name and 
address of the communicator are pri in italics. 
When an abridgment is not illustrated the Specification ts 
without drawings. 
Copies of Specifications may be obtained at the Patent Office, 
Sales Branch, 25, Southampton-buildings, Chancery-lane, W.C.2, 
ls. each. 
The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification. 


is com 





FURNACES. 


185,896. July 7th, 1937.—ScrREENING FLUES AND CHIMNEYsS, 
Neunkircher LEisenwerk Aktiengesellschaft, vormals 
Gebriider Stumm, Neunkirchen/Saar, Germany, and 
Johannes Haag, Goethestrasse 36, Neunkirchen/Saar, 
Germany. 

This invention relates to means for protecting the surround- 
ings of flues, chimneys and the like, more particularly chimneys 
which are connected to furnaces, against the radiation of heat 
and light, and against the discharge of glowing clinker particles, 
and also for recovering the solid waste matter. One form of the 
device is illustrated in the accompanying drawing. Above the 
converter A, partially surrounding it and tapering upwards in 
cross section, is a chimney. Above the top outlet opening B 
of the chimney is provided a cover in accordance with the 
invention. The cover comprises a roof member C which may be 





of reinforced concrete or some other refractory material. The 
cover may be adjustable in height relatively to the upper edge 
of the chimney. All round the edges of the cover are provided 
curtains, consisting preferably of flat bar members D, having, 
for instance, the dimensions of 30 mm. by 5 mm. by 2000 mm. 
The flat bars are suspended from S-shaped hooks. Ordinary 
chains may be used instead of flat bars. Wind blowing past 
moves the flat bars or chains, and the members strike against 
one another causing the incrustations or the like to drop off. 
The waste gases and lighter glowing iron particles flowing from 
the converter are deflected by the cover, the coarser particles 
rebounding. For these particles suitable collecting devices are 
provided, or the cover may be given such an inclination to the 
flow of gas that the particles, when rebounding, are deflected 
in such a manner that they are thrown into laterally disposed 


collecting vessels.— May 26th, 1938. 
486,329. January 20th, 1937.—Ark HeaTERS FoR BLast- 
Furnaces, Kekuperator Gesellschaft mit Beschriinkter 





Haftung, 53-59, Hidenburgwall, Diisseldorf, Germany. 

Heat-resisting steels have at high temperatures an exceed- 
ingly low permanent tensile strength, and are not in general 
adapted for use at the maximum temperatures of the hot gas 
inlet commonly used in air heaters for blast-furnaces. The 
present invention has among its objects to provide steel tubes 
in air heaters for blast-furnaces, of 
such form and composition as to 
be durable, and adapted for effec- 
tive use at the high temperatures 
usually applied in such air heaters. 
In the tubular air heater con- 
structed according to the invention 
illustrated, A is the hottest section 
or length of the tubes which must 
be made of a heat-resisting steel 
having a high permanent tensile 
strength at high temperature, such 
as an austenitic heat-resisting steel, 
and with an internal diameter of 
less than 40 mm. B is the next 
section which is constructed of 
heat-resisting steel not having a 
high permanent tensile strength at 
high temperature—for example, 
ferritic chromium steel—and of the 
same diameter as those of the first 
section, and the next section of 
tubes C is constructed of ordinary 
ingot steel. The walls of the 
collector D are curved and formed 
of heat-resisting steel having a high 
permanent tensile strength at high 
temperature, such as austenitic chromium nickel steel. The 
hot gases are admitted at E and leave at F, while the cold air 
enters at G into the upper collectors and the hot air leaves the 
lower drums D. The upper collectors are built of rectangular 
form and may be made of ordinary steel as the temperature 
of the heating gases at this position is so low that the permanent 
tensile strength of ordinary steel renders it possible to employ 
that material. The lengths or sections A, B, C, may be more 
than three, and the lengths of sections of the respective tubes 
may be connected together by welding.—June 2nd, 1938. 











486,465. February 10th, 1937.-Etecrric HEATING oF 
ARTICLES IN A TUNNEL Kirin, Charles William Thomas, 
Chifton House, Old Swinford, near Stourbridge. 

This invention relates to the heating of articles in a tunnel 

kiln, the articles being carried through the kiln on wheeled 

trucks supported and movable on rails. The deck A of each truck 
is made of refractory electrical insulating material, and in the 
top surface of the deck are formed a number of transverse 


grooves is laid a heating element B in the form of a metallic 
resistance capable of being heated by an electric current to a 
suitable temperature. When the truck is provided with a 
plurality of superimposed decks, heating elements are provided 
on each deck. The heating elements are connected in series 
with each other by metal strips C, and at their ends remote 
from these pieces the two outer heating elements are electrically 
connected to the adjacent ends of a pair of slippers or other 
appropriate contacting devices D carried on the underside 
of the truck, the other ends of the contacting devices co-operat 
ing with a succession of conductors E supported in pairs and 
separately from each other on the floor or walls of the kiln. 
Each of the conductors E consists of a strip corresponding in 
length to the length of one or more trucks, and the conductors 
of each pair are arranged paralle) with each other and in align- 
ment with the corresponding conductors of the other pairs 


N°486,465 
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along the kiln. Each pair of conductors is connected separately 
to a source of current supply through resistances which are 
adjustable to enable the desired graduated heating of the 
articles on the trucks to be effected during the travel through 
the kiln. When any truck in the train reaches the first pair 
of conductors a comparatively small current is passed to the 
heating elements B on this truck, and the initial heating effect 
thus obtained is relatively small. As the truck passes from this 
pair of conductors to the next and so on towards the centre of 
the kiln, the current admitted to the heating elements of each 
truck is progressively increased until a maximum heating 
effect is obtained. Thereafter, in passing from one pair of 
conductors to the next, the current is gradually reduced so that 
the articles or materials on the truck may be sufficiently cooled 
by the time they reach the opposite end of the kiln. —June 3rd, 
1938 


LOCOMOTIVES. 
486,226. February 15th, 1937.—DeEvicE ror CONTROLLING 
THE FLow or Wer STEAM FROM LocomoTIvE BosLERs, 


Fritz Wagner, of Fritz Wagner and Co., Bahnhofstrasse. 

10, Berlin-Lichterfelde-Ost, Germany 
This invention relates to a regulator for steam locomotives 
of the kind wherein the regulator pipe extends into a wet steam 
space in the smoke-box and a valve seat is provided within the 
wet steam space on a rim or flange forming part of the wet 
steam chamber or wet steam inlet into which the wet steam 
is discharged through the vertically moving valve, with the 
regulator valve arranged entirely outside the rim or flange, and is 
characterised in that the wet steam space merges into a flange 
concentric with the valve seat for the reception of a closing 
cap carrying the valve and appurtenant parts. In the diagram 
the locomotive boiler is indicated at A, the smoke-box at B, 
and the regulator pipe at C. The regulator pipe is provided at 


N°486,226 





the middle of the boiler with an upwardly directed bend, which 
extends nearly to the top of the boiler and can be here pro- 
vided with a water separator. In the smoke-box the regulator 
pipe opens into the wet steam space D. The wet steam chambers 
E of the steam header are connected together through a passage 
F, and the superheated steam chambers or headers through a 
conduit G. On G are arranged flanges to which are attached 
the pipes connecting it to the slide or other valve boxes. The 
wet steam inlet H common to all wet steam chambers passes 
into the wet steam space D and ends at the rim or flange K. 
The inlet flange K is provided with a valve seat for the regulator 
or throttle valve L, which has a vertical movement. According 
to this invention, the wet steam space D controlled at the 
valve seat K runs into the flange M concentric with the valve 
seat for the reception of the casing through which the shaft 
connected to the valve spindle (not shown) extends, in order 
by means of the lever N to obtain connection to the connecting- 
rod leading to the driver’s cab.—June Ist, 1938. 


PUMPING AND BLOWING MACHINERY. 


485,424. December 4th, 1937.—IMPROVEMENTS IN RECIPROCAT- 
ING PuMPps AND CoMPREssoRs, L. Gardner and Sons, Ltd., 
Barton Hall Engine Works, Patricroft, near Manchester, 
and John Kynaston Gardner, of the same address. 

The object of the invention is to provide an improved con- 

struction and arrangement of pump or compressor valve of 

the known type in the form of a piston ring in a groove around 
the piston. The piston A has a piston ring B of the usual 
split type in a groove adjacent to the head of the piston. The 
part of the piston above the groove is of slightly reduced 
diameter to allow of the free passage of fluid from the cylinder 
to the groove. The groove is wider in the axial direction of the 
piston than the ring B, so that the latter can move across the 
groove from face to face during the reciprocation of the piston. 

The ring does not fill the groove in a radial direction, and slots 

C are provided through the piston into the groove for the delivery 

of the fluid being pumped to the interior of the piston. At 

each reversal of direction of the piston, the piston ring B will, 
due to its inertia and its frictional engagement with the cylinder 
walls, be transferred from one wall of the ring groove to the 
other. When the piston has completed the delivery stroke 
and reverses its direction of motion, the ring may tend to remain 
in the same position during the initial and low velocity part 
of the suction stroke. To overcome this possible defect the 
ring is chamfered on its lower side as indicated, which reduces 











grooves of any convenient width “and depth. In each of these 





the liability to sticking and also has the effect of reducing the 
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noise of impact. The upper face of the groove in contact with 
the ring is reduced to facilitate the movement of the ring, so 
that a much less positive pressure in the cylinder is requisite 
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to cause the ring to move from face to face of the groove than 
would be the case if the ring were in contact with the groove 


face for the full normal radial depth— May 19th, 1938. 


LIGHTING AND HEATING. 
Metattic Vapour ELEctTRIC 


Glihlampen und Elek- 
Ujpest, near Budapest, 


486,394. October 26th, 1937. 
DiscHaRGE Lamp, Vereinigte 
trizitéts Aktiengesellschaft, of 
Hungary. 

The improved discharge lamp described in this specification 
is heated by A.C., which means that each electrode has to be 
cathode at one moment and anode at another moment, the 
activated part of the electrode playing the part of cathode in 
each case. This activated part must be heated to a temperature 
sufficient for the emission of electrons, but not sufticient to 
cause volatilisation of the material with consequent blackening 
of the bulb. The arrangement of the electrodes should prefer- 
ably be such that the electrode which, at any given moment, 
plays the part of anode, will be bombarded by electrons at that 
part of it which is not coated with the comparatively volatile 
activating material. This can be achieved by so disposing the 
electrodes in relation to each other or by so constructing them 
that their non-activated parts confront one another and/or 
that the non-activated metallic part surrounds the activated 
part with a certain amount of clearance, the metallic part 
permitting the electrons to pass unhindered into the discharge 
space, while preventing the particles of material which cause 
the blackening from getting out. The electrodes consist of 
two tungsten rods, about 0-5 mm. in diameter. These rods 
are coated with barium oxide, the coating being produced by 
the decomposition of a cataphoretically deposited layer of 
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barium carbonate. The electrodes are surrounded by a tungsten 
helix, having an internal diameter of about 1 mm., coiled 
from a wire 0-1 mm. in diameter with a pitch of about 0-2 mm. 
After completion of the forming process, usual in electron 
tubes, the lamp will light up at a voltage as low as 110 volts 
A.C. without using any auxiliary devices, but an appropriate 
choke coil must be used, in order to limit the discharge current. 
In order to minimise thermal losses, the lamp is mounted in an 
evacuated transparent envelope. In Fig. 1 the bulb of the dis- 
charge chamber is indicated by A, and is made of a special 
refractory glass sufficiently strong at temperatures exceeding 
500 deg. Cent. The two current leads B and C, which are fused 
into the bulb, may be made of molybdenum. The electrodes 
D and E consist of tungsten helices, wound on to cylinders. 
The bulb contains a rare gas filling at a pressure of 25 mm., 
mercury column, and a drop of mercury F. Fig. 2 shows a 
constructional form of the electrodes in which the active part 
is screened off from the wall of the bulb, so that a still more 
effective prevention of the blackening is achieved. B denotes 
the current lead and H the hollow metal cylinder which effects 
ihe screening, and which is open at one end, the active material 
J being situated in the interior of this cylinder. In Fig. 3, which 
shows another electrode construction, B’ denotes the small 
rod coated with the active material, inserted in a hollow metal 


cylinder corresponding to the cylinder H shown in Fig. 2.— 


June 2nd, 1938. 
TRAMWAYS AND RAILWAYS. 
485,364. November 8th, 1937.—ImPpROVEMENTS IN RaDIAL 


Boats ror Ratt VEHICLES, Schweizerische Lokomotiv-und 
Maschinenfabrik, Winterthur, Switzerland. 

In rail vehicles provided with radial bogies, for example, the 
known Bissel bogies, the latter have the function to damp, for 
example, when entering on a curve, the shock arising from the 
lateral deviation of the leading end of the vehicle from the 
previous direction and, on the other hand, to prevent the vehicle 
from oscillating about a vertical axis during the run on a straight 
road section. In the radial bogie, according to the invention, 
the spring control means of the restoring device are arranged 
substantially above the rockable wheels and axle unit of the 
bogie and the construction of this device is such that incidental 
to the setting up of deviations from the central position of even 
the slightest extent a resetting effort is exerted by the spring 
control means which is approximately equal to that exerted at 
maximum deviation. The set of wheels and axle is guided in 
bearings A of the Bissel bogie frame B. At point C the frame B 





nected to the radial bogie frame and carries two resetting levers E 
which are pivoted thereto at G for horizontal rocking movement. 
The ends of the levers E are provided with rolls resting against 
bearing faces F which are inclined to the longitudinal middle 
plane of the main frame of the vehicle in relatively symmetrical 
relation and are secured to it by means of a transverse member. 

The two levers E are urged towards each other by springs 
which are each inserted between one of the ends of a cross bar 
and the respective lever with initial compression. When the 
axle deviates from the central position the springs are imme- 
diately rendered operative, owing to their initial compression, 
so that resetting efforts result even at slight deviations, which 
efforts do not materially increase as the deviations increase. 
This is owing to the fact that the arm of the angular moments 
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of the spring loads about the fulerum G decreases during the 
deviating movement and that the deviation of the rolis from the 
central position does not increase to the same extent as the 
deviation of the point G of the radial bogie frame, due to the 
rolls abutting the inclined bearing surfaces F. In order to render 
the springs effective immediately at the beginning of the deviating 
movement, the transverse member H of the Bissel bogie frame 
has a central stop member extending to both sides for a length 
to provide for spacing the two levers E a certain minimum 
distance apart, so that, when the axle is not deviated, the rollers 
are still maintained in bearing engagement with the surfaces F, 
the stop member spreading the levers during the deviating 
movements. A second embodiment of the invention is also 
given.—_May 18th, 1938. 


MISCELLANEOUS. 


1936.—-BaTrerY CHARGING SYSTEMS, 
The General Electric Company, Ltd., of Magnet House, 
Kingsway, London, W.C.2; and Edward Hugh Croft and 
James Charles Turrall, both of the General Electric Com- 
pany, Ltd., Engineering Works, Witton, Birmingham. 
This invention concerns battery charging systems and in 
particular systems in which the voltage of the supply of 


485,675. December 3rd, 


charging current varies during the charging process. In 
electric traction systems it is often desirable to charge 
a battery carried by a vehicle from the overhead line or 


conductor rail, and since the voltage of such a system varies 
considerably, it is necessary to provide means for automatically 
limiting the charging current to a 
safe value, especially when the 
charge and the voltage of the 
battery are low. An object of the 
invention, therefore, is the  pro- 
vision of a battery charging system 
in which the charging current is 
{ maintained within safe limits. 
° Current is collected from the over- 
head line by a trolley or equivalent 
device through a main controlling 
contactor A, which may be auto- 
matically controlled in dependence 
on the state of charge of the 
battery B and by a reverse current 
relay (not shown). The battery is 
adapted to be charged in series 
with a relatively large resistance C, 
which comprises two sections D E, 
one E of which is adapted to be 
bridged by @ contactor F. The 
operating coil G of the contactor 

is connected across the battery 
in series with the normally closed 
contacts H of a current relay with 
its coil J included in the charging 
circuit. When the charging current 
is below a predetermined value the 
contacts H of the relay are closed 
and the coil G of the contactor 
is energised to short-circuit the 
the resistance C. But in the event of the 
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of 
charging current assuming an unsafe value the relay opens its 
contacts H in series with the contactor coil G to open the con- 


section 


tactor F and to insert both sections DE of the resistance in 
series with the battery. To prevent hunting, that is to say, to 
prevent the contactor F closing immediately it has opened, the 
contactor is provided with suitable interlocks (not shown) so 
that once it has opened it does not close again until some definite 
action in connection with the control of the vehicle is 
taken. The contactor may be reclosed by a push button 
or alternatively or in addition when the main controller of the 
vehicle is moved to its ‘‘ off” position. This action recloses 
the contactor, which will remain closed if the charging con- 
ditions are correct, but will immediately reopen if the value of 
the charging current is still too high. An alternative arrange- 
ment is also described.—May 24th, 1938. 


486,323. January 2nd, 1937.—CoNTROL AND PROTECTION 
EQUIPMENT FOR SECTIONALISED ELECTRIC SuPPLY SYSTEMS, 
Albert Edmund Kemp-Olliffe Grimsdale, of 37, West 
Avenue, Worthing, and Metropolitan-Vickers Electrical 
Company, Ltd., of Number One, Kingsway, London, W.C.2. 

This invention relates to control equipment for sectionalised 

electric supply systems, and has an important application 

inter alia in traction supply systems, such, for instance, as 
trolleybus systems. The systern shown is provided with positive 
and negative trolley lines, and the diagram illustrates the 
control apparatus at the junction point of an adjacent pair of 

sections, the left section being referred to as section A 

and the right section as section B. Contactors C and D 

are inserted in the positive and negative lines of the sections 

respectively, the contactor C having a_ split operating 
coil, the two halves being indicated by the _ references 

a and b, and the half coil a being energised from the section A 

whilst the half coil 6 is energised ‘from the section B. Similarly, 

the contactor D in the negative line has operating coils a’ 

and b’ energised respectively from the sections A and B. An 

overload relay E has its operating coil connected in the positive 
line, whilst the armature controls the contacts through which 
the operating half coils of the contactors are energised. The 
relay contacts are normally closed, but are open when an 
overload occurs so as to de-energise the operating coils and 

hence open the two contactors. A similar overload relay F 

is provided for the negative line. Isolating switches G and H 

are provided in the positive line and J and K in the negative 

line. Preferably these are mechanically interconnected so that 
they are all opened or closed simultaneously. It will be observed 





is pivotally connected to a transverse member of the main 
frame of the vehicle. A transverse member D is firmly con- 





that the operating coils of the contactors C and D are con- 


contacts through which 


the isolating switches carry auxiliary 
these operating coils are energised. Thus, when the isolating 
switches are opened, the energising circuits for the coils, a, b, 
and a’, 6’ will be broken at a number of points. It will be 
appreciated that so far as the positive line is concerned the 
control coils referred to are constituted by the half coils 
a and b, whilst the control coils for the negative line are con 
stituted by the half coils a’ and 6’. The contactors are so 
arranged that it is necessary for both half coils to be energised 
to close the contactor or to maintain it closed. Accordingly. 
if the isolating switches are moved from the open to the closed 
position, the contactors will only close if the supply is on both 
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section A and also section B. Preferably the relays EK and F 
are fitted with dashpots or some other form of time delay 
device, and are arranged to operate at a current which is less 
than the trip current of the station circuit breaker; thus, il 
a fault occurs which is insufficient to trip the circuit breaker, 
but exceeds the overload relay setting, the relay will trip 
if the current is maintained for a predetermined time, whilst 
if a fault should occur in section A suflicient to trip the cireuit 
breaker in section A sub-station, it may be suflicient to trip the 
breaker on section B as well. If, on the other hand, it is 
insufficient or if it is only sufficient to trip the circuit breaker 
on section A, the contactors C and D may open after a time 
interval by virtue of the overload relays EK and F.-June 2nd, 
1938. 

486,219. January or TIN 
Shell-Mex 


19th, 1937.—THe Propvuctrion 
PLATES, SHEeets, &c., Sir William John Firth, 
House, Strand, London, W.C.2. 

According to the invention, plates or the like which have been 
coated with a layer of tin of substantially the normal thickness 
are subjected to rolling, whereby the superticial area of the plat« 
is much increased and the coating thinned and spread over a 
greater area. It is claimed that although the tin coating is 
reduced in thickness, the coating is nevertheless superior and is 
of less porosity. The rolling which causes the reduction of 
thickness is performed while the sheet, which is preferably of 
considerable length, is under tension, and in the case of com 
paratively short sheets being treated a tension device is pro 
vided close to the operative rolls, to engage the sheet as it 
approaches the rolls. This tension device may be of any 
ventional type. In a typical method of applying the invention 
a plate may be treated by rolling until it is just greater than the 
desired finished gauge. The plate is then coated by any known 
process and is then reduced by cold rolling to the desired 
finished gauge.—June Ist, 1938. 
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Forthcoming Engagements. 


Secretaries of Institutions, Societies, d&c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 
of the week preceding the In all cases the TIimk and 
PLACE at which the meeting is to be held should be clearly stated. 





tang. 
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World Power Conference. 
Thursday, Aug. 25th, to Friday, Sept. 2nd.- 
meeting. 


Vienna Sectional 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


IMPERIAL CHEMICAL INDUSTRIES, Ltd., announces that as a 
result of its entry, through its subsidiary 1.C.I. Metals, Ltd., in 
January, 1937, into the light metal industry for the manufacture 
of strip and sheet, the installation of new equipment at the 
Witton works is to be embarked upon. 

MorDEN, McDonaLp anv Co., of 36-38, Victoria Street, 
London, 8.W.1, inform us that they have been appointed sole 
agents in Great Britain for the Sté. Ame. Des Forges, Usines et 
Fonderies de et & Haine-St-Pierre, Belgium, manufacturers 
of locomotives, carriages, and wagons, iron and steel castings, 
and general engineering work. 

IMPERIAL CHEMICAL INDUstTRIES, LTD., informs us that 
Major F. A. Freeth, O.B.E., D.Sc., Ph.D., F.R.S., who has been 
Research Manager of Imperial Chemical Industries since the 
formation of the company in 1926, is retiring from that position, 
but has consented to continue his connection with the company 
in the capacity of consultant. 











CATALOGUES. 





Kraxon, Ltd., 201, Holland Park Avenue, W.11.—Particulars 
of electric, air, and hand- operated warning signals. 

CocHRAN AND Co. (ANNAN), Ltd., 34, Victoria Street, S.W.1. 
Leaflet 63 on boilers for the utilisation of oil engine exhaust 
gases. 

Kerra Briackman, Ltd., 27, Farringdon Avenue, London, 
E.C.4.-—Publications on fans, drying plants, and laundry equip- 
ment. 

Dawnays, Ltd., Steelworks Road, London, S8.W.11.—A 
handbook of tables and data for use in the design of structural 
steel work. 

A. ReyRo.Lie AND Co., Ltd., Hebburn-on-Tyne.—Pamphlet 
No. 1022 on bus-bar zone protection, and No. 1043 on induction 
type relays. 

British ALUMINIUM COMPAN 
K.C.4.—** Aluminium in Motor Car Design,” 


ny, Ltd., Adelaide House, London, 
a new illustrated 





nected on the dead side of the isolating switches and, moreover, 


information book. 
























Aue. 5, 1938 


THE ENGINEER 














A Seven-Day Journal. 


‘“* Mauretania.’ 
were representatives of New Zealand and South 
Africa, and the launch was broadcast in the Empire 


The Coal Commission. 


On Friday, July 29th, it was announced by the 
Secretary of Mines thet the members of the Coal Com- 
mission, provided for under the First Schedule to the 
Coal Act of 1938, have now been appointed. The 
Chairman of the Commission will be Sir Ernest Arthur 
Gowers, who has had long experience in the Ministry 
of Mines and the Board of Inland Revenue, and was 
the Chairman of the Coal Mines Reorganisation Com- 
mission. The Deputy Chairman Mr. George 
Ponsonby Hyslop, M.I.M.E. He a consulting 
mining engineer, who was Chairman some years ago 
of the Mines Department Committee appointed to 
investigate the dangers of water in mines. The others 
are Mr. William Melville Codrington, a director of 
many insurance and industrial firms; Mr. Joseph 
Jones, a member of the Coal Mines Reorganisation 
Commission, with wide mining industry experience ; 
and Sir Felix Pole, late general manager of the Great 
Western Railway, and since 1929 chairman of Asso- 
ciated Electrical Industries, Ltd. Under the pro- 
visions of the Coal Act, 1938, the powers and duties 
of the Coal Mines Reorganisation Commission and 
of the Coal (Registration of Ownership) Department 
ure taken over by the new Commission, the address of 
which is Hobart House, 36 to 42, Grosvenor Place, 
London, S.W.1. The Secretary of Mines also 
announces that Lord Reading has been appointed the 
Chairman of the Central Valuation Board under the 
Third Schedule of the Coal Act, 1938. The names of 
the other members are to be announced later on. 


is 


is 


Calcium Carbide Factories. 


In the House of Commons, on Friday, July 29th, 
Sir Thomas Inskip, the Minister for the Co-ordination 
of Defence, was asked whether any steps had been 
taken to carry out the undertaking given by the 
Government to establish a carbide factory in South 
Wales, and whether any action was being taken by 
any other company to establish works for the same 
purpose in any other part of the country. In a 
written reply Sir Thomas said that the undertaking 
originally given by the British Oxygen Company was 
to proceed with the Port Talbot part of their scheme 
without awaiting the decision of the House on the 
Caledonian Power Bill. | In pursuance of this under- 
taking the company actually acquired a site at Port 
Talbot and entered into covenants as to building on 
the site. It also set on foot various negotiations for 
the supply of limestone and the other materials. On 
November 18th, 1937, the Government informed the 
House that it regarded as satisfactory the proposals 
of the British Oxygen Company, which were for a 
combined scheme to produce calcium carbide at 
Port Talbot and Corpach. The Corpach part of the 
scheme was rejected by the House and that decision 
was regarded by the British Oxygen Company, not 
unreasonably, as creating a new situation. The com- 
pany had now advised him that after full considera- 
tion of that situation, and especially of the present 
commercial possibilities for the production of calcium 
carbide, it did not feel justified in proceeding with the 
Port Talbot part of the scheme. He was not aware 
of other proposals referred to in the question. The 
situation is being considered by the Port Talbot 
authorities, and we are given to understand that an 
effort will be made to get the British Oxygen Company 
to reconsider its decision. The town has suffered 
severely by the slump in the steel and tin-plate trade. 
Meanwhile attention is again being directed to an 
independent scheme for the construction of a calcium 
carbide works at Holywell in Flintshire, North Wales, 
where there are to hand excellent supplies of lime- 
stone and electricity at a low cost. It is estimated 
that within a radius of 100 miles of the proposed 
factory there is an annual demand.for some 20,000 
tons of carbide. The scheme has been submitted 
to the Government Committee which is dealing with 
the production of calcium carbide in this country. 


The S.W. Midlands Electricity District. 


ACCORDING to the 1937 Report of the South-West 
Midlands Eiectrical Advisory Joint Committee, pro- 
gress in the industry within the Committee’s district 
was maintained in all directions, though latterly 
there were signs of recession in industrial demands. 
At the end of the year consumers’ apparatus con- 
nected to the mains showed an advance of 17-6 per 
cent. against the last two corresponding figures of 
17:07 and 12-69 per cent. respectively. The increase 
in the number of consumers during 1937 was 42,061, 
whilst in the previous year the figure was 44,689. 
The extra quantity of electricity sold amounted to 
94-91 million units. In the previous year the advance 
was 117-46 million units, and in 1935 78-34 millions. 
When related to the population in the district, the 
quantity of electricity sold for all purposes con- 
tinued to make substantial progress. No fewer than 
165 miles of high-tension mains and 365 miles of dis- 
tributor cables were laid to meet new requirements. 


With regard to generation, the full figures reported 
by all the undertakers in the district showed that in 
the aggregate the quantity of fuel consumed during 
the year was 1,064,709 tons, representing 1-6638 lb. 
per unit generated, compared with 1-739 1b. and 
1-8198 lb. in the two preceding years. The South- 
West Midlands electricity district comprises an area 
of 1327 square miles. 


The Estuary Bridge Schemes. 


IN answer to questions with regard to the possi- 
bility of a Government grant being made towards 
the construction of new bridges over the estuaries of 
the rivers Humber, Forth, and Severn, it was stated 
by Mr. Burgin, the Minister of Transport, in the 
House of Commons on Thursday, July 28th, that the 
Government had reviewed the position with regard 
to these three schemes, and regretted that in view of 
the need for concentrating the financial resources of 
the country upon its most urgent requirements, and 
particularly upon defensive rearmament, it was 
unable in the present circumstances to offer contribu- 
tions towards the cost of these three new bridges. 
When the matter was again raised before the rising 
of the House on Friday last considerable disappoint- 
ment was expressed at the Minister’s statement. In 
a further reply Mr. Burgin said that there was a great 
deal of history about each of these three major bridge 
proposals. They were not, it would be recalled, 
agreed proposals, and neither the place of the bridges 
nor the method of construction nor the effect on 
navigation which their construction would have had 
finally been agreed in the case of any one of them. 
In the case of the Severn and the Humber schemes the 
attempts to secure parliamentary approval for the 
schemes had failed. With regard to the Severn bridge, 
he stated that if agreement were to be reached between 
the parties as to the type of bridge and the site at 
which it should be thrown across the Severn, and if 
it were further agreed that a bridge at the spot 
might be an advantage to the two counties, then he 
would certainly be prepared to re-examine the pro- 
posals. For the moment he had been obliged to say 
that at a time of intensive rearmament, with a Budget 
of already £1,000,000,000 a year, it was not possible 
to contribute from Government sources to those 
schemes as immediate projects. 


New Scottish Trading Estates. 


THE announcement was made on Thursday, July 
28th, that Lord Nigel Douglas Hamilton, the Com- 
missioner for the Special Areas in Scotland, encouraged 
by the success of the Scottish Industrial Estate at 
Hillington, near Glasgow, has decided to establish 
within 15 miles of Glasgow three further trading 
estates, somewhat smaller in size. They are to be 
built at Carfin, Chapelhall, and Larkhall, three sites 
which have been chosen for their close proximity to 
the towns of Airdrie, Coatbridge, Motherwell, Wishaw, 
and Hamilton, areas in which unemployment still 
persists. The Commissioner points out that half the 
population of Scotland is living within a 12 miles’ 
radius of the city of Glasgow, and the new proposals 
should greatly help the present position. When they 
are fully developed it is anticipated that the three 
new trading centres should give employment to some 
3000 workpeople. The largest estate will be that at 
Carfin, with an area of 26 acres. It will provide space 
for about seventy to eighty factories, and space is to 
be reserved for a Ministry of Labour training centre, 
at which there will be arranged a three months’ 
course for trainees, in order to develop a factory sense 
and to accustom the men to factory discipline. The 
Chapelhall estate will be on the arterial road from 
Airdrie to Carlisle and will have a capacity for forty 
to fifty factories, while the Larkhall estate will make 
provision for some further thirty factories. The com- 
pany which will administer the new estates will be 
styled Lanarkshire Industrial Estates, Ltd., and, like 
Scottish Industrial Estates, Ltd., it will operate on a 
non-profit-earning basis and will be financed from the 
Special Areas Fund. Mr. Edward Wylie, who was 
the architect for the Hillington estate, will be 
entrusted with the design of the three Lanarkshire 
estates, and the staff of Scottish Industrial Estates, 
Ltd., will become the servants of both companies. 
The Commissioner will give special consideration to 
the granting of concessions as regards rent, rates, 
and income tax to applicants, but he points out that 
power to grant such concessions comes to an end in 
March next year. 


Launch of the “ Dominion Monarch.” 


On Wednesday of last week, July 27th, the launch- 
ing of the new Shaw, Savill and Albion Company’s 
new motor liner for Empire service, frora the Wallsend 
yard of Swan, Hunter and Wigham Richardson, Ltd., 
proved an outstanding event in the history of Tyne 
shipbuilding. The ship was launched from the same 





slipway which gave birth to the Cunard liner the old 








’ Among the large number of guests 


programme. The new liner has a length overall of 
682ft., with a beam moulded of 84ft. 6in. and a depth 
to the bulkhead deck of 48ft. 6in. Her loaded draught 
will be 34ft. and she will have a loaded displacement 
of about 30,000 tons, with a gross tonnage of about 
27,000. A feature of the hull design is the widened 
three top decks, which provide extensive space for 
recreation and games, the games deck having a total 


length of 250ft. In the construction of the hull 
extensive welding has been employed. The pro- 


pelling machinery is being built partly by the builders 
of the ship and partly by Doxfords. It comprises a 
quadruple-screw arrangement of five-cylinder Doxford 
opposed-piston engines, each with a designed output 
of 8000 B.H.P. when running at about 133 r.p.m. 
The total output is the largest installed in a motorship 
built for the mercantile marine, and the maximum 
speed of the ship will be about 22 knots with a service 
speed of 19} knots. The cylinders have a bore of 
725 mm. with a combined stroke of 2250mm. The 
engines are generally similar to the four-cylinder 
units installed in the recent Anchor liners “‘ Circassia ”’ 
and “‘ Cilicia.’ There are five Allen 600-kW generating 
sets driven by Allen engines operating on the four- 
cycle principle, and the exhaust from these sets is 
utilised to raise steam in two waste heat boilers of 
the Clarkson pattern. The emergency generator set 
is of the Ruston type. 


New Aircraft Construction. 


REPLYING to a question as to the progress made 
in stimulating the development and production by 
the aircraft industry of suitable types of air liners 
in accordance with the recommendations of the 
Cadman Committee, Captain Balfour, the Under- 
Secretary of State for Air, in the House of Commons 
on Wednesday, July 27th, said that a four-engined 
monoplane designed to carry twelve to seventeen 
passengers and to cruise at over 200 m.p.h. was at 
present under construction by de Havilland’s, and 
as far as could be seen at present should be on the 
market next summer. Further, an outline specifica- 
tion had been prepared in consultation with the 
operating companies for an all-metal, four-engined 
monoplane weighing about 40,000 Ib., and designed 
for a cruising speed of 200 miles an hour and to 
carry twenty passengers from London to Berlin non- 
stop. A general specification had also been pre- 
pared for a four-engined all-metal landplane weighing 
70,000 lb., intended for high-speed long-range flights. 
There would be two versions of this machine—a 
low-altitude version flying at 10,000ft., and a high- 
altitude version, with a pressure cabin, flying at 
25,000ft., at a speed of 275 miles an hour. It was 
intended to be in production by the summer of 
1940, and instructions to proceed had already been 
placed by the Air Ministry for the production of 
prototypes of both versions. In order to make 
first-hand acquaintance with the latest features of 
civil aircraft now being developed in America, the 
Director of Civil Research and Production would 
visit the United States and Canada in the autumn. 


Southampton Flying Boat Base. 


SPEAKING in the House of Commons, on Friday, 
July 29th, Captain Balfour, the Under-Secretary of 
State for Air, announced that as a result of negotia- 
tions which had been recently carried on between the 
Air Ministry and the Southampton Harbour Board it 
had been decided at a meeting of the Board, held on 
Thursday, July 28th, that the proposals which had 
been put forward by the Ministry for the provision of 
an Empire flying boat terminal base at Southampton 
were acceptable in principle. The method of recon- 
ciling the development of the proposed terminal with 
the shipping interests was a matter yet to be explored 
in detail, and that aspect of the scheme had been dis- 
cussed at length with the Harbour Board authorities. 
It had now been agreed that statutory powers should 
be sought for the reservation of an area of water for 
the exclusive use of aircraft in Southampton Water. 
The operation of aircraft both by day and night, and 
in conditions of bad visibility, would be controlled 
under a new system, which was still under discussion 
with the harbour authorities and which would fully 
protect the shipping interests of the port. The 
Ministry was also in touch with the President of the 
Board of Trade. Captain Balfour said that he would 
like to take the opportunity of expressing his appre- 
ciation to the members of the Harbour Board and 
their officers for the willing co-operation and assistance 
which had made possible the agreement in principle. 
The piece of water in Southampton Harbour which 
has been scheduled for the use of aircraft is that which 
has been used by Imperial Airways for the past two 
years. It has proved generally satisfactory, and when 
the control of shipping and aircraft is co-ordinated it 
is considered that it should make an excellent base 
for the seaplanes operating the Empire services. 
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(Continued from page 113, 


Strength Factor Charts.—In Articles I] and III the 
procedure for determining the strength factor for one 
of a given pair of gears was described. This procedure 
is somewhat too laborious for every-day use, although 
it may sometimes be employed with advantage in the 


ease of a special drive in which the extreme limit of 


strength is required. Assuming that in such a case 
the cost of cutters is unimportant, different special 
designs of tooth may be analysed by the methods 
given until the optimum value is arrived at for given 
numbers of teeth. 

In normal practice, however, the use of tooth 
forms based on standard cutters is clearly desirable. 
Of the various “ basic racks proposed from time 
to time, that resulting from the combination of a 
pressure angle of 20 deg. and the “ full depth” pro- 
pertions based on an addendum of lin. for one 


diametral pitch has been adopted by the B.S.I. 
(British Standard Specification 436-1932), and is 
also in widespread use in other countries. Better 


tooth forms can, however, be obtained from cutters 
derived from this basic rack if ‘ correction ” 


Is 


applied. The accompanying charts giving the strength 
gear 


factors for various combinations have been 
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employed to maintain the standard bottom clear- 
ance. Details are given in the issue of THE ENGINEER 
previously mentioned. 

Strength factors for spur gears based on_ this 
system of tooth correction are given in Fig. 36. The 
seales for numbers of teeth range from 10 to rack, 
and a dotted line indicates the limit of the standard 
pressure angle (i.e., tooth sum equals 60). 

Strength Factors for Internal Gears.—The strength 
factor for an internal gear is clearly greater than for 
a rack engaging with the same pinion, and when the 
materials of the pinion and internal gear do not greatly 
differ in basic bending stress, the strength of the 
internal teeth can be ignored. 

If, however, it should appear probable that the 
strength of the internal teeth, with the material 
chosen, will limit the load-carrying capacity of the 
combination, a first check may be made on the assump- 
tion that the strength factor of the internal teeth is 
equal to that of a rack engaging with the same pinion, 


3 : ‘ { 
multiplied by (1 + If the bending stress on this 





basis appears unduly high, and the pitch cannot con- 








Number of Teeth in Mating Gear 





and in the latter case the variation of strength factor 
with spiral angle follows the same rule as for helical 
gears. It should, however, be noted that the propor- 
tions of spiral bevel gears as usually made (based on 
the recommendations of the Gleason Company) differ 
somewhat from those given above for spur and 
helical gears with a pressure angle of 20 deg., and in 
important drives the strength factor should 

derived from a large-scale generated tooth outline. 

Zone Factor Charts.—Charts for finding the zone 
factors for spur, helical, bevel, and spiral bevel 
gears are given in Figs. 38, 39, 40 and 41 respectively. 
In order to obtain a more open chart, which can be 
more accurately read, the scales differ from those for 
strength factors, the vertical scale representing the 
number of teeth in the pinion from 10 to LOO and the 
horizontal scale the inverse ratio ¢/T. (If the number 
of teeth in the pinion exceeds 100, strength is usually 
the limiting factor and the zone factor may be 
ignored, but if required for any reason the zone factor 
is equal to that for 100 teeth and the same ratio 
multiplied by (¢/100)°"8,) 

Further, the curves give values not of zone factor 
direct, but of the ratio Z/t, so thet the value read or 
interpolated from the chart must be multiplied by ¢ 
to give the zone factor Z. The tooth proportions to 
which the charts correspond are the same as those 
used for the strength factor ¢harts. 

Zone Factors for Other Pressure and Spiral Angles 
The zone factors for helical and spiral bevel gears 
having a normal pressure angle other than 20 deg. 
and a spiral angle other than 30 deg. may be obtained 
by multiplying the values obtained from the respective 
charts by a correction factor interpolated from the 
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based on a system of correction which was described 
in an earlier series of articles.* 

This system gives well-balanced tooth proportions 
and a satisfactory compromise between strength, 
wear resistance, and quiet running, and its essen- 
tial features may perhaps be repeated here with 
advantage. 

(a) Proportions are based on “correction coefti- 
cients” (kp and k, for the pinion and wheel respec- 
tively), representing the displacement of the axis 
of symmetry of the basic rack from the pitch circle 
of the gear, expressed as a fraction of the module. 

(6) If the tooth sum for spur gears exceeds 60, the 
teeth are given “plus and minus” correction (i.e., 
kw= —kp), and work at the standard pressure angle. 
The value of k, is found from 


t 
tyeeo-a(1—4 


(c) The correction coefficient for a small pinion is 

not less than 
k,=0- 02 (30 

(d) The crests of the teeth of a pinion are “ topped,” 
if necessary, to give a land width not less than 0- 5in. 
for one diametral pitch. 

(e) If the tooth sum for spur gears is less than 60, 
the gears are generated with correction coefficients 


kp=0-02 (30—t) 

kw=0-02 (30—T), 
and are engaged at a centre distance and pressure 
angle greater than standard. ‘ Topping” is then 


-t). 








* THE ENGINEER, October 16th, 1936. 
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veniently be increased, it is desirable to determine the 
true value of the strength factor by the methods 
given in Article IT. 

Strength Factors for Helical Gears.—Helical gears 
generated from the 20 deg. basic rack, with a correc- 
tion system based on the virtual numbers of teeth, 
and a spiral angle of 30 deg., have strength factors 
practically identical with those of spur gears of 
similar actual numbers of teeth. The reason for this 
is that the increase in length of line of contact and 
the improvement in the proportions of the normal 
section counterbalance the smaller actual tooth thick- 
ness and the increased normal tooth reaction. 

For spiral angles other than 30 deg., the strength 
factor may be obtained with sufficient accuracy for 
practical purposes by multiplying the value given 
by the chart by 1-33 cos? c, where o is the spiral angle. 

Strength Factor Chart for Bevel Gears.—The tooth 
forms, and hence the strength factors, of the wheel 
and pinion of a pair of straight bevel gears, having 
T and ¢ teeth respectively, are similar to those of a 
pair of spur gears having the virtual numbers of 
teeth t,=t sec 9), and T,—T sec 6, where 6, and 
6, are the pitch cone angles. In order to reduce the 
amount of calculation required in the common case 
in which the shaft angle is 90 deg., the values of the 
strength factors have been replotted against the 
actual numbers of teeth in the chart, Fig. 37. The 
tooth proportions are, of course, the same as for the 
virtual spur gears. 

Straight bevel gears are often, and spiral bevel 
gears usually, made with a pressure angle of 14} deg., 
for which the strength factors may be taken at 
0:75 time those for the pressure angle of 20 deg., 
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values given in Table VILL. These values are approxi- 
mate only, since they vary slightly with the numbers 
of teeth. They apply to cases where the sum of the 
numbers of teeth about 100; if, however, the 
virtual sum is less than 60, a special calculation for the 
zone factor is desirable. 


Taste VILL. 
Pressure angle 


Is 


Correction for Zone Factor. 


Spiral angle, degrees. 
5. 30. 


(Normal), degrees. Li 45. 
14} 0-88 0-94 1-12 
20 0-94 1-00 1-18 
25 0-97 1-03 1-21 


Zone Factors for Internal Gears.—-Given the value 
of Z/t for an external spur gear combination, that for 
an internal drive having the same numbers of teeth 
may be found from 


, 


MA nt 2 ¢ tz)" 
; (internal): r (spur) > pe 


where r is the inverse ratio t/T. 

Service Factors.—The use of a “ service factor” is 
an artifice frequently adopted in the design of mecha- 
nical parts in order to take care of variables not 
amenable to exact calculation. It might be described 
as either a factor of ignorance or a factor of comparison 
according to the amount of experience on which it 
is based. 

In the previous discussion of the strength and wear 
resistance of gears, emphasis was laid on the number 
of approximations and empirical constants which 
were introduced in order that formule of fairly general 
application might be evolved. It is none the less 
clear, however, that in the case of special types of 
drive having a marked family likeness, the chief use 
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of general formule is to enable comparative stresses 
to be calculated, whereas the allowable working 
stresses are best obtained from an analysis of similar 
drives. The ratio of the stresses given by the basic 
formule to those dictated by experience is then the 
“service factor” and may either be used in conjunc- 
tion with the standard speed factor or may be itself 


100 
90 





from previous experience. 

The maximum sustaired torque to which the 
driving gears will probably be subjected is by no 
means equal to the theoretical product (engine torque 
“overall gear ratio)—an extremely low gear would 
probably never, or rarely, be used. Again, the 











+-- 


Sater Sere eat 
Ty 





80 





70 


D> 
S 


SESE 
YEN 





















40 





40 





30 


Number of Teeth in Pinion 


20 





4 
= 
Ss 
< 
& 
$ 
3 
R 
° 
x 
3S 
sS 
4 
3 
= 











| De 











0:40 0°50 


/nuerse Gear Ratio 


070 
(Spur Gears) 


= 90° 


0:20 060 


t/7 
« 
THe Enqineee 


Fic. 38—ZONE 


adjusted to take care of variations in speed and other 
conditions, according to circumstances. 

A typical example is provided by the final drive 
of road vehicle. In this case the necessary 
capacity of the gears is by no means dependent 
exclusively upon the power developed by the motor. 
The power/weight ratio of the vehicle, the gear-hox 
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ratios, the type of road, and the nature of the service 
all need consideration. The following derivation of 
service factors for such conditions may be of interest, 
both in itself and as illustrating a possible mode of 
approach for other types of drive. 

Consider the conventional motor car or goods or 
passenger-carrying vehicle in which the prime mover 
is an internal combustion engine and the transmission 
has a number of alternative gear ratios. Owing to 
the high flexibility and low weight of the transmission 
parts, inertia or impact effects on tooth loading are 
negligible. The standard speed factor based on indus- 
trial practice can therefore be ignored, and in its 
place a component of the service factor representing 


FACTORS FOR SPUR GEARS 








total life or number of repetitions of loading can be 





1 10 
070 080 O90 100 010 020 
(Helical Gears) 
iC) J,=20° ,0=30° 


THe EnGineee’ 


duration of the maximum torque actually applied 
will, whilst dependent to some extent on the service 
conditions, tend to diminish as the acceleration which 
it produces on the vehicle increases. 

The introduction of acceleration takes account of 
engine torque, gear ratios, wheel size, and vehicle 
weight, and, except for the effect of engine inertia, 
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corresponds to the ratio of the tractive effort to the 
gross weight and is also a measure of gradient climb- 
ing capacity. 

Neglecting transmission efficiency as substantially 
the same in all normal vehicles, we may write 


max. engine torque x overall gear ratio x 100 
effective tyre radius X gross weight 


G= 





where G represents the gradient climbed, per cent., 
and units are pounds and inches. 

Taking the loading in bottom gear as most destruc- 
tive, it is reasonable to suppose that if the correspond- 
ing value of G is comparatively small, the torque will be 


introduced, based on the type of service and derived | but that as G 





0:30 








applied for a considerable proportion of the total time, 








increases the duration will be less and 
stress can then be increased ; whilst 
any value of G greater than that necessary to produce 
wheel slip can be neglected. 

It was found that a large proportion of road vehicles 
have a value of G in bottom gear of the order of 30 per 
cent. and that the calculated maximum stresses, both 


the maximum 
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for bending and surface stress, were approximately 
1-5 times the basic stresses given in Table V. In 
any given vehicle, an increase in either engine torque 
or gross weight would call for an increase in torque 
capacity in the gears; dividing the responsibility 
equally between these two factors, for values of G not 
too greatly different from 30, a straight-line relation 
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between G and the working stresses may be written 
a 

30 /° 

This expression may be regarded as replacing the 
standard speed factor, but a little further elasticity 
is required in order to allow for service conditions. 
Hence the above expression may be regarded as a 
“standard formula,” and an additional factor then 
represents the “service factor.” This provides the 
necessary elasticity to cover service conditions, 
improvements in material and technique, and the 
results of experience, without involving changes in 
the procedure of calculation or in the values of the 
basic stresses. 





S (working) =S (basic) x ( 
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Thus we should have 
nominally allowable stress 
calculated stress 





Ksy=service factor = 


(where the nominally allowable stress is that given by 
the previous formula) and in this form Ky represents 
a kind of factor of safety. 

For example, if the value of G were 25 per cent. 
and the basic bending stress of the material 47,000 lb. 
per square inch, the nominally allowable stress would 
be 
15+ 25 

30 
and if the calculated maximum stress were 48,000, 
the value of Kyr would be 62,600 48,000= 1-30. 

Another application of the service factor is to cases 
in which either comparable conditions or a particu- 
larly high standard of workmanship exist. Thus in 
the case of aircraft propeller reduction gearing made 
from case-hardened steel and precision ground with 
careful attention to surface finish and fillet radius, 
the formulz for allowable bending stress for short-life 
gears, based on a datum of 25,000 hours and maximum 
torque, agree with service results when the basic 
bending stress is increased to 60,000 Ib. per square 
inch. In other words, the service factor becomes 
47,000 — 60,000 =0-785. 





Sp = 47,000 x ( ) = 62,600, 


NUMERICAL EXAMPLES. 

The possible combinations of the methods given in 
the preceding articles are so numerous that it is 
impossible to illustrate them all; but a few examples 
will perhaps serve a useful purpose. 

The stress problems in gear design are of two kinds : 
first, analysis of the stresses in given designs; and 
second, the determination of gear dimensions to meet 
specified conditions. 

The first is quite straightforward. If many calcu- 
lations of this kind have to be made it is easy enough 
to derive an expression, for a given type of gear, from 
which the actual stress can be obtained directly. 
Thus, if a spur or helical gear transmits H_horse- 
power at 7” r.p.m., then 
rm pa 63,000 H 
Porque on pinion=— — 
Torque 
Pitch radius’ 


_ 126,000 PH 





Tangential load = F - 


= oe . VI (13a) 
9a 
Load per inch fade—¥,— SOME v7 gs) 
tnf 
p 
Bending stress a VI (14a) 
126,000 P? H ; 
ais: a VI (148) 
Surface stress =e VI (15a) 
26,0( c : 
ee Ee ¥ tee) 


tnfZ 
For occasional use, however, it is possibly better to 
proceed in stages, first calculating F; from VI (138) and 
then finding S; and S, from VI (14a) and (15a) 
respectively. 
In the case of bevel gears the equivalent value of F; 
to be used in these expressions incorporates the bevel 
gear factor and mal-distribution factor, 7.e., 


FCKga 


F;=(equiv.) “F(C—fy’ VI (16) 
‘Worm gears may be dealt with by transposing 
expressions IIT (13) and IV (21); thus 

Sp=Fa/(1-25 ml, cos A) VI (17) 

S-=F./(0-36 fy D™®) VI (18) 


Example (1).—To find the stresses in a pair of 
bevel gears having t=16, T=50, P=3, f=2-5 inches, 
20 degree full-depth corrected teeth when transmitting 
60 H.P. at 320-102 r.p.m. 

From VI (13a) 

F- 126,000 x 3 x 60 
iy 16 x 320 
In this case d=5-333, D= 16-667, tan 8,)= 16/50, and 
4,17 deg. 45 min., and C=} D sec 0,,=8:-75. 
From VI (16), taking Kg=1- 25, 
4400 x 8-75 x 1-25 
2-5 (8-75—2-5) 


For the actual bending stresses, Yp from Fig. 37 is 


= 4430 lb. 





F; (equiv.)= == 3100 lb. per inch. 


equal to 0-705, and Yy is 0-605; hence from 
VT (14a) 

. 3100x3 ‘ 

Sop 0-705 = 13,200 lb. per square inch. 

: 3100x3_.. : 

Sox ~aaa 5,400 Ib. per square inch. 


For the actual surface stress (which is the same for 
both wheel and pinion) r=16/50=0-32, and from 
Fig. 40 the value of Z/t=0-123, whence Z=0-123 


<16=1-97. From Table VII, K,=2-408, hence 
from VI (15a), 
0 , 
$5 ce SAPS gato ths. tails? eenite. 


1-97 


Example 2.—Suppose that the dimensions in the 
previous example also applied to a pair of worm 
gears (i.e., P=3, m=1/P=0-333, f,,.=working face 
width of worm wheel=2: 5in.). 


From VI (13a), using dimensions of worm wheel, 
__ 126,000 x 3 x 60 


fom 50 x 102 


== 4430 lb. 


as before, of course. 
From VI (17), taking /,=2-6in. and A=45 deg., 


4430 
1-25 X 0-333 X 2-6 X 0+ 707 
5800 Ib. per square inch 
and from VI (18) 


Sp 





4450 
Se= —____ 520 Ib. inch? units. 
6-36X2-5x(16-6)e8~ 970 Ib. inch? units 
Example 3.—Suppose that in example (1) it 


were required to find suitable materials, assuming 
that the gears run at “ normal rating,” 7.e., for twelve 
hours per day continuously. The speed factors for the 
pinion (320 r.p.m.) and for the wheel (102 r.p.m.) 
are found from Figs. 32 and 33 (curve 12) to be 0-345 
and 0-42 respectively. The pinion would require 
to be made from a material having a basic bending 
stress of not less than 


13,200 
0-345 
and the wheel 


Sbop= = 38,200 lb. per square inch, 





15,400 ’ ; 
Stow= Sa 36,600 lb. per square inch. 
The corresponding basic surface stresses would be 
3800 
Scop =-—s7~ = 11,000 lb. inch? units 
oP 0+ 345 
3800 : ; 
apes = inch? : 
Scou= 9-49 9,100 lb. inch? units. 


From Table V it will be seen that the pinion should 
be made from nickel-chrome case-hardening steel, 
and the wheel from 3 per cent. nickel case-hardening 
steel. 

Example 4.—In the case of the corresponding 
worm gears, given d=5-333in. and A=45 deg., we 
have from V (2) 

Sliding velocity =0- 262 x 5-33 x 320 x 1-414 
= 630ft. per minute 
and from Fig. 34, given 7,630, N=102, the speed 
factor for wear is 0:25. The material for the worm 
wheel will therefore need to have a basic surface 
stress not less than 


: 520 : k , 
Scow ==> = 2080 lb. inch? units. 
0-25 
The corresponding basic bending stress will be 
5800 ; 
Stow=5. 49 = 13,800 lb. per square inch 


and on reference to Table VI it will be seen that 
centrifugally-cast phosphor bronze running with acase- 
hardened worm would be overstressed by 4 per cent. 
on surface stress and 38 per cent. on bending stress. 
This could be obviated by an increase of face width 
of 10 per cent., and an increase in pitch of about 
25 per cent., the centre distance remaining the same. 

The Choice of Gear Dimensions.—For given power 
and speeds there is a wide range of choice of pitch, 
centre distance, and face width. Limitations may be 
imposed by the tools available, by the existence of 
standard gear cases, the relative cost of alternative 
materials, the class of workmanship required, and by 
external considerations which may limit the general 
proportions. 

The simplest line of approach is to assume (and 
this is quite easy with a little experience) tentative 
values for numbers of teeth, pitch, and face width, 
and convenient materials. Then, by applying 
expressions V (6), (6B), (6c), and (6D) the horse- 
power capacity for wear and strength for both pinion 
and wheel can be found directly. By comparing 
these values with the required horse-power, it can 
at once be seen which is the limiting factor and what 
modification is required to bring the capacity into 
line with the requirements. 

If, for example, the strength of either wheel or 
pinion is less than the lower of the two wear values, 
the proportions are uneconomical,*but if the numbers 
of teeth are reduced in proportion to the ratio of 
the strength and wear capacities a closer balance 
will be obtained. It is uneconomical also to sub- 
stitute materials having higher basic S, values in 
the case mentioned above, since the wear capacity 
will increase at the same time and the balance of 
capacity will go the wrong way. 





If the limiting capacity is either greater or less 
than that required, new proportions, but using the 
same numbers of teeth, can be obtained by suitable 
manipulation as follows. 

If H, is the horse-power on wear corresponding to 
a face width f, and centre distance C,, and H, is the 
required horse-power, then 

Hy fe (2) 
H, fi C, 

Similarly, if a bevel drive is in question and the 
numbers of teeth and the ratio face width/cone 
distance are kept unchanged, then if P, and P, are 
the diametral pitches corresponding to H, and Hg, 


H, (=) 2-8 
H, ~\P, 

Example 3.—Suppose that it were desired to find 
the leading dimensions of bevel gears to transmit 
45 H.P. (normal rating) and that gears having 
dimensions according to the first trial will transmit 
60 H.P. with a pitch of 3D.P. Hence if 45 H.P. is 


required, 
60 ( =} 2-8 
45 3 


whence P, the required diametral pitch, is found 
to be 3-33. On checking back for strength a small 
reduction in strength relative to wear resistance 
would be found, but the difference is small enough to 
be negligible. If, however, the first trial gives a 
capacity much larger than is required, recalculation 
of the pitch on a basis of wear may involve a loss of 
strength sufficiently important to require a reduction 
of the number of teeth, retaining the same pitch 
diameters. As a guide in such cases, it may be noted 
that if the pitch of geometrically similar gears is 
doubled, the capacity on strength is multiplied by 8 
and that on wear by 7. If, as is desirable, there is 
no common factor in the numbers of teeth, it may not 
be possible to change the numbers of teeth without 
departing too far from the desired ratio. In such 
cases the index 2-8 in the above formula should be 
replaced by 3 to find the pitch on a basis of strength. 

Intermittent, Variable and Overloads.—If loading 
of any or all of these types has to be dealt with, the 
only difference in procedure from that outlined in the 
foregoing is that values of the corresponding normal 
rating for both wear and strength must first be found 
with the aid of the charts and formule already given. 

Having taken into account the equivalent running 
time, and any limitations due to momentary over- 
loads, the proportions of the gears must be found by 
trial which satisfy the requirements of wear and 
strength for both pinion and wheel. 

Example 4.—Suppose that a gear drive is required 
to transmit 50 H.P. for six hours per day, 80 H.P. 
for one hour per day, and 200 H.P. momentarily, 
at constant speeds of 1000/300 r.p.m. 

From V (9) the equivalent running time will be 


. 1. 
U,=2+6 |—) =3-47 hours per day. 


\80. 

Referring to Fig. 32, the combined speed factors 
will be 0-31 for the pinion and 0-40 for the wheel. 
The corresponding values on the “limit curve ” for 
the respective speeds are 0-69 and 0-84 respectively. 
A pinion which would just transmit 80 H.P. on 
strength for 3-47 hours per day will not therefore 
carry 200 H.P. momentarily, since 200/80 is greater 
than 0-69/0-31. Consequently, the pinion strength 
must be based on 200 H.P. at a speed factor of 0-69 ; 
whilst similarly the wheel strength must be based 
on 200 H.P. at a speed factor of 0-84. If the 
momentary overload were less than 80 x 0-84/0-40, 
however, both gears would be designed on the 
maximum sustained load. 

For wear, the speed factors are 0-41, 1-32 (limit) 
for the pinion, and 0-53, 1-51 (limit) for the wheel. 
If therefore the pinion and wheel are designed for 
wear to transmit 80 H.P. at speed factors of 0-41 
and 0-53 respectively, they will have ample margin 
to deal with the momentary overloads. 

From this example it will be seen that the relation- 
ship between the capacities on wear and strength will 
be different from that which would be necessary if no 
heavy overloads were present. Other leading dimen- 
sions and materials being equal, the pitch becomes 
coarser as the equivalent running time decreases and 
as the overloads become more severe in relation to 
the maximum sustained load. 





(To be continued.) 








i we problem of building an embankment to carry 
a road or railway over a bog has always been a 
difficult one, particularly where the road has to be 
surfaced and opened to traffic without leaving a long 
time for the embankment to settle under its own 
weight. The only radical solution is to remove the 
soft material and replace it by some other which will 
transfer the load directly on to hard ground at the 





bottom, but to do this by ordinary means of excava- 





tion is difficult and expensive. Hence the interest 





Bog Blasting. 


attaching to an alternative method of replacing bad 
ground by good, attempted over a number of years 
in the United States and elsewhere and now practised 
with economy and success by the engineers of the 
Reichsautobahnen in Germany. 

The principle is shown diagrammatically in Fig. 1. 
A bank of sand is first thrown across the bog, sinking 
more or less deeply into the latter under its own 
weight, as shown at a. At suitable intervals ‘ land 
mines ”’ or explosive charges in canisters are thrust 
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down to the bottom of the bog underneath the desired 
cross section, including main charges on the centre 


line and advance charges to cither side. The latter 
ure exploded, which has the effect, shown at 6, of 
forming hollow pockets underneath the toe of the 
embankment on either side ; about one second later 
the main charges are likewise exploded as at ¢, 
whereby the material immediately underneath the 
embankment is displaced into the pockets so formed 
and the sand settles further down as at d. The process 
may have to be repeated several times according to 
the depth of the soft material and other cireum- 
stances, and finally the sand filling has to be made up 
to the desired formation level. Three different pro- 
cedures are possible : the embankment may be con- 
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FiG. 1—DIAGRAM OF BOG BLASTING 


structed to its full width in a single operation, or a 
narrow embankment may be built first and subse- 
quently widened towards either one or both sides. 

The publication* to which we are indebted for these 
particulars describes in detail the principles of the 
process, the method of placing the explosive charges 
in position, the necessary weights and spacing of 
them, the difficulties encountered and the degree of 
success attained in application at four different sites 
in the Berlin division of the Reichsautobahnen work. 
The booklet includes full numerical data and costs, 
and detailed plans showing the lay-out of the charges. 

The first of the applications described was that 
made in 1935 at Seeberg, where the motor road crosses 
a depression filled with ooze about 80ft. wide and 
having a maximum depth of some 23ft. The surface 
being matted with vegetation was ‘first loosened by 











varying from 22 lb. to 97 lb. of Gelatine-Donarit I, 
were inserted. After placing these charges in position 
the boring rods were withdrawn and the holes filled 
with sand. The mines were then fired with complete 
success, the sand settling down so that only insignifi- 
cant inclusions of soft material were found by means 
of check borings to be left underneath. The second, 
third, and fourth stages in the work, carried out in 
the same way, will be clear from the diagram. On 
the completion the records showed that in all approxi- 
mately 7000 cubic metres of the boggy material had 
been displaced by the use of 1967 kilos. of explosives 
at a total cost of 18,761 RM. for blasting and 739 RM. 
for ancillary work. The total average of 2-80 RM. 
per cubic metre compares with a contract rate of 
4-00 RM. per cubic metre which would have been 
incurred if the excavation had been done by dredging. 

The second of the examples described, at Mehrow, 
was a more straightforward and symmetrical job, 
approximating to the conditions illustrated in Fig. 1. 
The total length involved was about 165ft. and the 
maximum depth 16ft. The work was carried out in 
two stages, an embankment 39ft. 4in. wide at the 
crown and coaxial with the roadway being formed 
first and later widened after a second series of explo- 
sions to twice this amount. A total of 985 kilos. of 
explosives was used for the ‘displacement of 8000 
cubic metres of bog at an estimated total cost of 
9000 RM., the average—1-125 RM. per cubic metre— 
again comparing with 4-00 RM. per cubic metre for 
dredging. 

A third instance on the Reichsautobahn, Golling- 
wiese, near Briesen, was dealt with by a combination 
of dredging and blasting ; that is to say, the whole 
width of the roadway over a length of 66ft. was 
excavated through the bog to a depth of about 20ft. 
and immediately refilled with sand, and the remainder 
of the work extending over a length of 230ft. was 
carried out by sinking and firing five groups of 
explosive charges, of which the weights and ley-out 
are shown in the pamphlet quoted above. 

A fourth job on the same lines—the most notable 
hitherto undertaken—was completed at the end of 
1936 for carrying the motor road across the Krumme 
Lanke bog near Rangsdorf, a total length of 426ft. 
with a maximum depth of nearly 60ft. 

The relative magnitudes of these several jobs, and 
an idea of their economy, compared with ordinary 
methods, may be inferred from the following figures : 


Seeberg. Mehrow Golling- | Krumme 
wiese. Lanke. 
Volume displaced by Not Not 12,000 43,000 
weight of embank-  deter- deter- 
ment (cu. m.) mined mined 
Volume “displaced by| Ditto Ditto 23,000 29,826 
blasting (cu. m.) | 
Total of above 7,000 8,000 35,000 72,826 
Weight of explosives}; 0-28 0-123 0-43 0-107 
used, kilos. per cu. m 
displaced 
Cost of blasting, RM.) 2-80 1-125 2-40 0-38 
per cu. m. displaced 
Saving compared with 30 72 38 79 


cost of dredging, per 
cent. 


Figs. 3, 4, and 5 show the type of “land mine ”’ 
employed, which is a torpedo-shaped container of 
thin welded sheet metal, and the procedure in placing 
one at the bottom of the bog. The hole is sunk by 
means of a water jet, an important point being that 
the flow must never be 
interrupted or the sides will 




































means of small charges of Gelatine-Donarit I, weighing 
0:25 kilo., placed 8ft. to 1l0ft. apart and about 
3ft. deep in the bog. The construction of the embank- 
ment was then undertaken in four successive stages, 
as in Fig. 2, working, as will be seen, towards one side 
i only, in view of the cross slope, and for the same 
reason the “‘ advance charges ”’ shown in Fig. 1 were 
not used in this particular instance. In the first stage 
sand was filled in as shown to about 20ft. above ground 
level, displacing the material of the bog under its 
weight, but still leaving a depth of 10}ft. (3-2 m.) of 
ooze underneath the sand. Ten holes of nearly 12in. 
bore were made at 8ft. 2}in. intervals along the centre 
line reaching down to the hard bottom, and at a level 
about 20in. above the latter the principal charges, 





*C. Usinger and A. Garras, ‘‘ Die Wirtschaftlichkeit des 
Moorsprengverfahrens ” 
1937, 76 pages, 97 fig. 


(Berlin: Volk und Reich Verlag), 
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FiG. 2—CONSTRUCTION OF SEEBERG EMBANKMENT 


charge has been fired and 
give rise to a subsidiary 
explosion, accompanied by 
a dull report, throwing a fountain of sand 25ft. to 
30ft. in the air and leaving large craters. Hence care 
is necessary in approaching the site after firing. 

The violent disturbance to the equilibrium of the 
subsoil water is apparent in another way also. On 
both sides the mud and turf are pressed upwards, 
and at the same time the water just below the surface 
is forced out laterally, giving rise to disturbances in 
what is otherwise solid ground. Small springs of 
water may also be formed, but they soon subside. 
In the last of the examples quoted control borings 
were made to afford a survey of the conditions, and 
it was found that the water content of the strata 
had been caused to vary between 34 and 327 per cent. 

The authors of the pamphlet sum up the results 
of their experience under the following eight points :— 


(1) The site of the operations should be explored 
by an ample number of ‘bore-holes in order to afford 


a clear picture of the underground conditions, such 
as the length and depth of the bog and the probable 
direction of movement of the ooze displaced by the 
explosion. Samples of the ground should always be 
taken in order to examine their water content and 
structure which will determine the effect of the 
explosion upon them. 

(2) Preliminary blasting to break up the surface 
is essential where vegetation or turf is present, but 
not necessary where the ooze is entirely covered by 
water. In the latter case, consideration should be 
given to the possibility of changing the structure of 
the material at great depth by explosion, with a view 
to easing its displacement under the weight when the 
embankment is first filled. 

(3) The embankment should consist, if possible, of 
pure sand. Strongly binding or stony material should 
be avoided at all costs as this renders the placing of 
the explosive charges difficult, if not impossible. 

(4) Experience to date suggests the advisability 
(unless the local conditions are exceptionally favour- 
able to some other course) of first throwing a narrow 
embankment across the surface of the bog, loading 




















Fics. 3, 4 AND 5—PLACING EXPLOSIVE 


this as heavily as possible, and effecting explosions 
underneath. The process is then repeated under each 
side. 

(5) The main charges should always be sunk down 
to the hard bottom. The preliminary charges placed, 
at either side of the embankment need not be forced 
so far down, but may lie a few metres higher, always 
provided there is no danger of their blowing out 
upwards when fired. These preliminary charges are 
very important, since the possibility of evacuating 
the ooze from under the central part of the section is 
entirely dependent on them. The best advice that 
can be given, therefore, is to have too much rather 
than too little of this preparatory action, and it may 
even be advisable to provide a double row of such 
charges. They should be fired about one second before 
the principal charges. 

(6) It is desirable, or in some cases essential. to 
raise the embankment well above the level of the bog 
before firing—first, in order to obtain the maximum 
possible load on the surface, and, secondly, to prevent 
the explosive charges from blowing out upwards. 
The amount of superelevation to be given depends 
on the explosive effect desired. 

(7) The consumption of explosives increases with 
each successive firing, as is shown by detailed tabu- 
lated records in the book, because the masses of 
material to either side become more compressed. 

(8) Wherever blasting operations can successfully 
be carried out underneath an embankment the adop- 
tion of this procedure enables time and expense to 
be saved by comparison with dredging. 
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The Counter Pressure Brake Test of 
Locomotives. 


MVHE usual method of testing a locomotive in this 

country is to attach to the train it is working a 
dynamometer car, which contains a variety of measur- 
ing instruments enabling particulars of its perform- 
ance to be recorded, such as draw-bar pull, horse- 
power, speed, temperatures, and pressures. This 
shows the performance of the locomotive when work- 
ing that particular train, but a satisfactory analysis 
of the data for comparative purposes is impossible, 
because true relationships can only be obtained when 
the particular set of conditioris being investigated 
remain constant for a sufficient length of time to 
reach steady values. Fig. 1 shows the speed and 
draw-bar horse-power exerted by a locomotive when 
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is drawn into the cylinders, compressed, and dis- 
charged through a spring-loaded valve, and in the 
other, which is simpler, a supply of steam is led to 
the blast pipe, drawn into the cylinders, compressed, 
and forced back into the boiler through the open 
regulator. In each system the required resistance 
is obtained by varying the position of the reversing 
gear, water being injected into the cylinders to keep 
them cool. These locomotives are now being used 
to furnish the necessary resistance when making 
tests, both in combination with trains and also 
without. 

The number of long and severe gradients in the 
British Isles is not sufticient to justify the fitting of 
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locomotive depends on the boiler pressure, regulator 
opening, and position of the reversing gear. The 
boiler pressure is maintained as constant as possible, 
the regulator is kept wide open, and the variation 
in resistance obtained by altering the position of the 
reversing gear. This is fitted with a very slow pitch 
screw, so that very small adjustments can be made. 
An accurate speed indicator of the electric type, 
driven from the dynamometer car, is mounted in 
the cab, and the pointer of this is kept at the pre- 
arranged speed by moving the reversing gear as 
required, It was anticipated that the resistance of a 
two-cylinder engine would not be uniform per revolu- 
tion, and to equalise any variation a special type 
of compound draw-bar spring with long stroke was 
fitted to the front end. This consisted of a steel 
spiral spring in tandem with a series of rubber ones, 
and this combination gave excellent results and 
removed all disturbance. 
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A complete investigation into the performance 
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FIG. 1—-SPEED AND DRAW-BAR HORSE-POWER CHARTS AS SHOWN BY DYNAMOMETER CAR 


working a train weighing 450 tons from London to 
Grantham. 

Opinions vary as to the best method of testing 
locomotives, but those who consider that tests under 
traffic working conditions are the only practical ones 
must agree that the fluctuations shown introduce 
unwanted variables, making true relationships 
between the wanted ones impossible. It is possible 
to correct for varying gradient and speed, but unless 
they are both very accurately known appreciable 
errors are introduced and owing to these difficulties 
of getting reliable information it is now being increas- 
ingly realised that some better method is necessary. 
These variable conditions do not occur on a loco- 








counter pressure brakes for traffic working, so until 
quite recently this method of testing has not been 
possible in this country, but it has now been intro- 
duced on the London and North-Eastern Railway 
by Sir Nigel Gresley. The necessary modifications 
were made to an old 4-6-0 type locomotive with two 
outside cylinders, fitted with piston valves operated 
by Stephenson gear, the arrangement of the 
locomotive being shown on Fig. 2. To avoid the 
products of combustion being drawn down the blast 
pipe when the engine is being hauled forward in 
reverse gear, steam is discharged into the blast pipe 
by means of a pipe of Zin. bore controlled by a valve 





on the side of the smoke-box operated from the cab. 





















































Weight on coupled wheels, 47 tons ; total weight of engine and tender, 106 tons 12 cwt.; cylinders, two simple, 
20in. diameter, 26in. stroke. 


A, Water injection valve. 


B, Branch pipe to L. and R. cylinders. 


C, Water inlet to cylinders. D, Live steam to blast pipe- 


FIG. 2—ARRANGEMENT OF COUNTER PRESSURE LOCOMOTIVE 


inotive testing plant, but in testing on the line the 
most satisfactory way to overcome them is by making 
a series of tests in various working positions at 
different speeds, the power output being kept constant 
during each test and its duration being long enough 
to ensure that all associated conditions have settled 
down to steady values. 


COUNTER PRESSURE LOCOMOTIVE. 


In France, Germany, and other European countries, 
a large number of locomotives are fitted with counter 
pressure brakes for use in working traffic on long 
falling gradients, the locomotive being put in reverse 
gear and the train controlled by the pressure on the 





pistons, 


There are two systems in use; in one air 


As the work done is dissipated in the form of heat, 
superheated steam could not be admitted to the 
cylinders, so the superheater was removed from the 
boiler, and to keep the cylinders reasonably cool, 
water is admitted to them from the boiler by means 
of a valve on the fire-box supplying a 3in. bore pipe 
which branches to a fitting in the middle of each 
cylinder barrel. This fitting is shown on Fig. 3; 
the annulus round the plug controls the amount of 
water delivered, and the plug can be easily removed 
for cleaning. Oil is delivered to the cylinder through 
the same fitting from a mechanical lubricator, the 
piston and tail rod glands also being lubricated 
mechanically. 

The resistance furnished by the counter pressure 
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Tests 


of a locomotive comprises two different types of 
test—a power test and a consumption test. During 
the former the locomotive is fitted up with the 
necessary apparatus for recording temperatures, 
pressures, &c., and tested in a pre-arranged series 
of speed and cut-off positions when hauling a dynamo- 
meter car and counter pressure locomotive. The pro- 
cedure in making a power test is to put the locomotive 
under test in the prearranged cut-off position, the 
regulator is fully opened, and the counter pressure 
engine assists in getting up speed, then goes into 
reverse gear before the required speed is fully attained 
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FIG. 3—-WATER INJECTION VALVE 


and starts to regulate. No readings are taken on the 
first run of a series for at least fifteen minutes, so 
that the fire can be burnt through and the superheat 
rise to a steady value. Generally, a run of 10 miles 
is made in each combination of speed and cut-off 
so that the readings on the various instruments settle 
down to steady values. During each combination 
the controls on the front engine are never moved, 
except in the case of a signal check, until that par- 
ticular test is finished and instructions are telephoned 
through from the dynamometer car to put the engine 
in the next cut-off position. 
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Kig. 4 shows the relationship between speed, pull, 
and cut-off obtained with a medium-sized passenger 
locomotive. The accuracy of the observations can 


be judged from the way the points lie along the lines 
they do not represent instantaneous readings, 
taken over distances of about a mile. 


drawn ; 


but were Such 











30 40 50 69 70 
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lhree-cylinder 4-6-0 type locomotive; evaporative heating 
surface, 1676 sq. ft.; boiler pressure, 200 lb. per square in.; 
grate area, 27-5 sq. ft.; cylinders, 174in. diameter; 26in. 
stroke,; diameter of coupled wheels, 80in. 


FiG. 4—SPEED, PULL AND CUT-OFF 


accurate relationships as those shown could not be 
obtained in ordinary traffic, because the variations 
in train load required and the different booked speeds 
would be impracticable to arrange. 

In making water consumption tests, the tender is 





on each side at the centre of gravity of the tank, 
readings from these being taken from the dynamo- 
meter car when running. The locomotive is run for 
about 10 miles so that the superheat reaches its proper 
value, the front locomotive being in the required 
cut-off and the speed regulated by the counter 
pressure one. The height of water in the boiler is 
then noted and the water gauges on the tender read. 
The test is then run for about 40 miles, and water 
readings again taken whilst running, that in the boiler 
being at the original level. 

This method of taking water measurements when 
running enables the power output to be kept constant 
throughout the test, acceleration and retardation 
being eliminated. 

To make these tests for the same number of com- 
binations of draw-bar pull, speed, and cut-off as are 
investigated during power tests, would be ideal, but 
very lengthy, and they are at present confined to 
two speeds and two cut-off positions. The method 
has not been in operation long, and not many data 
have yet been obtained. At average rates of work 
it has been found that about 22 lb. of water are 
required per draw-bar horse-power-hour. 

Signal checks are avoided as much as _ possible 


by selecting suitable running times, but if they 
occur during a power test they do not neces- 


sarily spoil the day’s run, as the counter pressure 
locomotive can be used to assist the front one up to 
speed again, so that the required conditions are soon 
regained ; but during consumption tests a signal 
check can spoil a run. For this reason consumption 
tests have been confined to water measurement, as 
reliable results can be obtained in a run of about 40 
miles; but about 100 miles are necessary for coal 
consumption tests, and the traffic density in this 
country does not permit of clear runs of that length 





calibrated, and graduated water gauges are mounted 


Cunard White Star 


‘“¢Mauretania.”’ 


No. 
MHL very successful launch of the Cunard White 
Star Line new twin-screw turbine-driven steam- 
ship ‘‘ Mauretania,’ which took place at the Birken- 


head yard of Cammell Laird and Co., Ltd., on Thurs- 
day of last week, July 28th, marked an outstanding 
event in the long history of Mersey shipbuilding and 
the ships built by the firm for the Transatlantic fleets 
of the Cunard Company and the Cunard White Star 


Line. The two previous Cunard ships were the 
‘Cephalonia,’ of 1882, and the 20,000-ton liner 
‘Samaria,’ which was launched in 1920, both of 
which were at the time of construction, like the new 
‘Mauretania, the largest ships to be built on the 
Mersey. 

The new ‘“ Mauretania” carries on the name so 
well known in Cunard history, and the annals of 


British shipbuilding and marine — engineering. 
Although some 18ft. shorter than the first “‘ Maure- 
taunia,”’ the new ship is larger in gross measurement by 
2000 tons. As a liner of thé intermediate class, 





SOME 


being regularly possible. 


Twin-Screw Liner 


designed to trade between the Port of London and 
New York, she will not require the speed of the original 
ship and her designed service speed will be about 
223 knots. 

The principal hull and machinery particulars of the 
new liner are given in the following column. 


LAUNCHING CEREMONY. 

At the time of her launch about 17,600 tons of steel 
had been built into the hull, which, as the accompany- 
ing illustrations and those given in to-day’s special 
Supplement show, was completed up to seven decks, 
with work well advanced on the superstructure, 
including the bridge structure and the promenade, 
sun and sports decks. The weight of the launching 
cradle was approximately 600 tons, and the ship was 
launched without drags, | on two ways. The length of 
the standing ways was 770ft. and that of the sliding 








7ft., or in all 14ft. The area of the bearing surface was 
8855 square feet, and the width centre to centre of the 
ways was 25ft. The time for launching was only 
50?/, seconds from the start until the ship was water 
borne. The view reproduced in Fig. 1 shows the ship 
on the stocks previous to being launched, while the 
engraving, Fig. 2, shows the hull afloat immediately 
after leaving the ways. 

The ship was launched from No. 6 slipway in the 
builders’ yard. From the same slipway the battle- 
ship H.M.S. ‘‘ Rodney” was launched, also the 
aircraft carrier H.M.S. “ Ark Royal,” which recently 
completed successful trials and is now fitting out 
in an adjoining wet basin. It is of interest to record 


that the 20,000-ton Cunard White Star liner 
Hull Particulars. 

Length 772i 

Breadth extreme 86ft. 6in 

Height keel to top of superstructure 111ft. 2in. 

Height keel to top of forward funnel 155ft. 

Height keel to top of masthead 211 ft 

Draught : 30ft. 9in 

Number of decks Ten 





Cargo capacity About 390,000 cubic feet 
Refrigerated cargo capac sad 75,000 cubic feet 
Total horse-power About 42,000 5.H.P. 
Designed service speed 224 knots 
Probable speed on trials 235 knots 
Approximate gross tonnage 34,000 
Propelling Machinery. 
Type: Twin-screw Parsons reaction single-reduction geared 
turbines 
Number of turbines in each set Three: one H.P., one 
I.P., and one L.P. 


About 7000 S.H.P. 


Approximate power each turbine 
About 21,000 S.H.P. 


Total horse-power per shaft 


Boiler Equipment. 


Type of boilers Yarrow side-fired oil fuel 
Number of boiler-rooms Two 
Number of boilers : or Six 
Generating “560i surface each 
boiler 10,750 square feet 


14,250 square feet 
68,000 lb. per hour 
425 lb. per square inch 
725 deg. Fah. 


Air heating surface each boiler. 
Normal evaporation each boiler 
Designed working pressure 
Final steam temperature 


Ausiliary Generating Sets. 


800 kW, 225 volt B.T.H. 
geared turbo-dynamos 

Four 

3200 kW 


Type of generating sets 


Number of generating sets 
Total output 


Emergency Generating Set. 


One Ruston eight-cylinder, 140 B.H.P., 1000 r.p.m., oil engine, 


driving a 75-kW, 220-volt generator 


‘Samaria ” previously referred to, was also launched 
from this same slipway, while the first “‘ Mauretania ” 
used to lie at anchor in the Mersey at a berth almost 
immediately opposite that from which her successor 
was launched. The launch itself was a perfect one. 
and the naming ceremony was gracefully performed 
by Lady Bates, the wife of Sir Perey Bates, the 
chairman of Cunard White Star. Ltd. The bottle 
of champagne hit the flank of the ship squarely and 
foamed on the hull as it began to move, while an 
additional feature of the ceremony was the unveiling 
of the bronze lettering “‘ Mauretania” on both sides 
of the ship simultaneously, the name having pre- 
viously been veiled by British and American flags. 
Fig. 4 is a view of the launching platform. The hull 





ways 636ft., the breadth of the ways each side being 


presented a fine appearance as she went down the 




















1—-THE “‘MAURETANIA’’ ON THE STOCKS 
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ways and was water-borne. As soon as the hull] Supplement. Other views reproduced in the same 
was in the water—see Fig. 2— it met the upstream | Supplement show the construction of the decks in 
flood tide and the downstream eddy, which auto-| the earlier and later stages, and the sun deck with 
matically turned it with the bow facing down-|the runways for the boats, also the streamlined 
stream. She was taken in hand by eight tugs of the | bridge structure as it appeared on July 11th shortly 
Liverpool Screw Towing and Lighterage Company’s | before the ship was launched. The engraving we 
fleet, and safely berthed alongside H.M.S. ‘‘ Ark| reproduce in the Supplement clearly shows the 
Royal” in the fitting-out basin. Some idea of the} decks in an advanced state of construction, whilst 
colouring of the ship was obtained by the sight of] Fig. 3 is a typical ’tween-deck view. A _ feature 
the reddish-brown hull covered with Anodite rust-|of the design and finish of the plating is the filling 
of all burr edges of plates below the water line with 





preventing composition, topped by a white band, 
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FiG. 2—THE HULL IMMEDIATELY AFTER LAUNCHING 


above which the hull was painted black with a further | a compound m order to impart a smoother surface to 
white band at the rails and white superstructures. | the hull. 

Even without the two funnels, which will be elliptical The builders and their staff and men deserve praise 
in shape, measuring 24ft. by 34ft. and standing some] for the excellent progress which has been made 
56ft. above the sports deck, the fine cruiser stern] in but fourteen months after the laying of the keel 
and slightly raked stem gave some idea of the good | plate, which, we believe, marks a record in Merseyside 
lines of the hull and the good appearance of the| shipbuilding. An important factor in the progress 
ship when completed. The hull, which was designed | of the work was the delivery of the principal hull 
to embody the latest requirements of the British} and machinery forgings, which were supplied by the 
Board of Trade and the International Convention | Darlington Forge, Ltd., of Darlington, and the 
with regard to the safety of life at sea, is subdiv ided | English Steel Corporation, Ltd., of Sheffield. Among 
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Fic. 3—-A "TWEEN DECKS VIEW 


by thirteen main transverse water-tight bulkheads. the forgings we illustrate is the cast steel stern 
There are ten decks, the principal of which for | frame, which was supplied by the Darlington Forge, 
passenger carrying are the sun deck, the promenade | and is shown in Fig. 5. It serves to illustrate the 
deck, the main deck, and A, B, and C decks. The | lifting into position of the main section. The cast 
ship is designed for carrying three classes of | steel stern frame was made in three pieces, the total 
passengers—cabin, tourist, and third ciass—and, | finished machined and delivered weight being 38} 
when completed, there will be no less than twenty-| tons, while the overall length of the three pieces 
one spacious public rooms, many of which will be | is 63ft. 

The rudder frame, the overall width of which is 
22ft., and height 36ft. 6in., was made in two pieces, 
the upper portion comprising a forged steel stock 


air conditioned. 
The keel and doubling plate, which has a thickness 


9ft. long from the centre of the stock. This forging 
is the largest rudder stock ever made by the 
Darlington Forge and is probably the largest ever 
made in this country. The lower portion of the rudder 
frame was made as a casting. The rudder itself 
is of streamlined form and has plated sides. In 
Fig. 7 we illustrate the two cast steel propeller 




















FiG. 4—THE LAUNCHING PLATFORM 


brackets which, between the centres, measure 29ft., 
the finished weight of each being 27 tons. 

The cast steel stem (Darlington Forge) was made in 
three pieces. It has an overall length of 57ft. Gin. 
and its delivered weight was 8} tons. Over 300 tons 
of steel was required to manufactiire the items we 
mention above. 

Some idea of the propeller shafting required 
will be gained from the view of the rough forged 
propeller tail shafts, which we show in Fig. 6. They 
were supplied by the English Steel Corporation, of 
Sheffield, and are 24in. in diameter and weigh 
27 tons. The two complete lines of shafting have a 
total length of 243ft. 4in. and weigh 156 tons. They 











Fic. 5—-CAST STEEL STERN FRAME 


comprise the thrust shaft, six intermediate shafts, 
and the propeller tail shaft. The propellers are. of 
the Manganese Bronze and Brass Company’s Scimitar 
pattern, two working and .two spare propellers 
being provided. Each propeller has a diameter of 
over 19ft. and a weight of approximately 24 tons. 
They are of the solid four-bladed type, and are made 
in the maker’s special alloy which has been found 
to withstand the extremely rigorous conditions of 
service which are experienced in the North Atlantic. 

An interesting feature of the hull design is the 
arrangement of the bilge keels which cover a length 
of about three-fifths of the mid-ship section, only 





of 2in., was Jaid on May 24th, 1937, and a view of the 
keel blocks and the plate is reproduced in to-day’s 





complete with a bronze liner and a vertical coupling 


being broken by the suction inlets for the circulating 
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pumps in the way of the engine-room. The keels 
themselves are of triangular section and are stream- 
lined. The special arrangement of the keels and the 
pump suctions has been adopted to ensure a good 
entry for the circulating water, and to avoid unneces- 
sary eddies. 





But I believe that an engineer has two different capa- 
cities in the community, one as an engineer, the other as 
a citizen. In his capacity as engineer, he should not 
show any interest in the political system of the society. 
He is a non-party man; he is like a soldier, protecting 
public life and interest, irrespective of the type of govern- 











trially as a reagent. Further, it is encountered in con- 
centrations which may be dangerous in certain industrial 
processes—in blast-furnace plants, dyestuffs works, gas- 
works, and coke ovens, and in the industries of gold mining 
and gilding. The leaflet points out that slight symptoms 
of poisoning will be noticed after several hours with a 
concentration of one part by volume in 50,000, while a 
































The double sbottom of the hull is divided into} ment. A doctor will not refuse his medical advice and help | concentration of one part in 500 will be fatal. It goes on 
thirty-seven water-tight compartments which are] to some of his patients just because their political creed | to say: ‘“ In addition to the danger of the inhalation of 
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FiG. 6—-ROUGH FORGED TAIL SHAFT 


to be utilised for the carriage of fresh water, feed 
water, reserve lubricating oil, and water ballast. 
The subdivision of the hull is so arranged that any 
two compartments can be flooded without bringing 
the margin line of the vessel under water. In order 
to prevent excessive stresses which might possibly 
occur in the upper structures of the ship, three 
expansion joints have been fitted at convenient 
intervals. The water-tight door system is fitted to 
el>ven bulkheads below the bulkhead deck, and is 
of the latest hydraulically operated type designed 
and supplied by J. Stone and Co., Ltd., of London 
and Deptford. 

The safety equipment includes the latest methods 
of fire protection for cargo spaces and for passenger 
accommodation. The lifeboats carried will number 
twenty-four, of which eighteen will be carried in 
yravity type davits over the sun deck. The runways 
will be seen in the centre view of the midship showing 
the plating of the sun deck. The remaining six boats 
are to be carried in quadrant type davits on the 
promenade deck aft. The boats are supplied by 
Hugh McLean and Sons, Ltd., of Govan, and they 
are constructed of double-skinned planking of teak 
diagonally laid, the design and equipment being in 
accordance with the Board of Trade latest require- 
ments. Fourteen of the boats will be designed to 
carry ninety-nine persons, and are fitted with 
Thornycroft oil engines having the builders’ special 
system of enclosed water circulation with electric 
heaters. Two of the lifeboats. will fitted with 
oil engines for full-power towing, while eight others 
will be designed for sixty-eight persons and will be 
propelled by oars in the usual way. 

Among the deck machinery we may mention the 
cable capstan gear and warping winches, which are 
of the Clarke, Chapman type and are electrically 
driven. There are three Bower anchors, each of which 
weighs about 9} tons. The total length of stud 
cable is 330 fathoms, and the diameter of the links 
is 33in. It is of the Tayco pattern, and, like the 
anchors, was supplied by Samuel Taylor and Sons 
(Brierley. Hill), Ltd. The same firm supplied the 
Taylor patented gravity davits for the eighteen 
lifeboats, and the four Columbus davits for the other 
lifeboats. 

In our next article we propose to deal with the 
main propelling and auxiliary machinery. 


be 


(To be continued.) 








Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 


ENGINEERS AND THE STATE. 


Sir,-—lI have read with great interest the article entitled 
‘Problems Before the Engineering Profession,”’ page 103, 
in your number of July 22nd. 

I quite agree with the American author that with all 
the importance of engineering in the public welfare and 
with the daily changes and developments in almost all 
branches of industry brought about by the above profes- 
sion, it is time that all engineers and all engineering and 
technical societies, associations, &c., combine and offer 
a united front to the Government and the country, thereby 





increasing their power and influence in the public affairs. 


and ideal are different from his. An engineer is in exactly 
Although what he does is for the direct 
benefit of the people in his own circle and society, it is 
also international and belongs to people of all countries. 

Whether the Government of a country is based on 
democratic principles or is a Fascist or Nazi party should 
not prejudice or hinder the beneficial work of an engineer. 
It is in his capacity as a citizen that an engineer is entitled 
and ought to take interest in any political idea which he 
finds best. 


the same position. 


In my idea, these two capacities of an engineer are quite 
distinct and independent from each other. 
A. GHESELAYAGH, 


Yeovil, July 29th. 








Technical Reports. 


Wind Tunnel Tests and Charts of Airscrews at Negative 
Thrust. By C. N. H. Lock, M.A., F.R. Ae. 8., H. Bateman, 
B.Sc., A.C.G.I., D.1.C., A.F.R. Ae. 8., and H. L. Nixon, 
of the Aerodynamics Department, N.P.L. Reports and 
Memoranda No. 1814. H.M. Stationery Office. Price 3s.— 
In view of the very high values estimated for terminal 
velocities of modern high-speed aircraft, it becomes 
important to determine the drag of high pitch propellers. 
Other conditions are also of some interest. For example, 
the drag of a propeller (1) with engine idling, (2) free 
wheeling, (3) overcoming frictional resistance of the engine, 
(4) stopped. In all cases there is the possible effect of 
variation of pitch of a universally variable-pitch pro- 
peller, including the possibility of feathering the blades 
of a stopped propeller into the wind. The practical object 
may be either to reduce the drag of a propeller whose 
engine has failed, or to increase the drag to serve as a 
brake during a dive. Two two-bladed, 3ft. model airscrews 
were tested having R.A.F. 6 and Joukowski (modified 
Clark Y) sections respectively ; each airscrew was tested 
at three pitch settings: 0-5, 1-0, and 1-8. All observa- 
tions have been analysed by the simplified graphical 
method of R. and M. 1675*, for which purpose special 
charts covering the negative thrust range have been com- 
puted and are tabulated. Wind tunnel tests in the 
N.A.C.A. propeller research tunnel on an adjustable- 
pitch model propeller of 4ft. diameter (fundamental 
constant geometrical pitch 0-45 N.A.C.A. 464) have also 
been analysed for comparison, over a range of pitch up to 
P/D 0-93. Contrary to the results of the positive range, 
those for the negative range are not very consistent, 
especially beyond the negative stall; change of slope 
of the C, curves at the stall appears from the N.P.L. 
tests to occur at an incidence which varies with the 
pitch of the screw, while there are corresponding 
divergencies of drag coefficients. The N.A.C.A. tests 
show a smaller divergence over the corresponding range 
of pitch. This may possibly be due to the smaller twist 
of the American blades. In spite of these divergencies, 
the chart method should prove useful for interpolating 
the observations, but results for the highest pitch values 
remain somewhat doubtful. Observations of drag of 
airscrew stopped were extended to a series of blade 
angles near 90 deg. and confirm the N.A.C.A. tests by 
indicating a considerable reduction in drag as a result of 
feathering the blades. 

Poisonous Gases in Industry: Hydrogen Cyanide 
(Prussic Acid) Vapour. D.S.I.R. London: H.M. 
Stationery Office. Price 5s. 6d.—This report is the second 
of a series of leaflets describing standard methods for the 
detection of toxic gases in industry. Hydrogen cyanide 
is manufactured mainly for use in the fumigation of ships 
and buildings. It is also used to a small extent indus- 





*C. N. H. Lock, *“* A Graphical Method of Calculating the 


FiG. 7—PROPELLER SHAFT BRACKETS 


hydrogen cyanide vapour, there is a further danger, 
even to a man equipped with an efficient respirator or 
other form of breathing apparatus. This danger is the 
absorption of hydrogen cyanide through the skin, which is 
still greater if the skin is wet with sweat, owing to the ready 
solubility of hydrogen cyanide in water. The faint almond- 
like smell is easily missed, and is quite unsuitable as a 
method of detection.”” The method of test adopted con- 
sists of drawing a sample of the suspected atmosphere by 
means of a hand exhausting pump through a piece of 
specially prepared test paper. Full instructions for pre- 
paring the test paper and for carrying out the test are given 
in the leaflet. The various reagents which will react to 
hydrogen cyanide are reviewed, and those recom- 
mended are Congo Red, silver nitrate and benzidine copper 
acetate, which are capable of detecting concentrations 
down to one part in 100,000. Test papers treated with 
these reagents will show characteristic stains, specimens 
of which are included with the leaflet. Both reactions have 
been made quantitative, and have been developed as 
standard tests for hydrogen cyanide in industry. 


Climatological Normals for Egypt and the Sudan, Cyprus, 
and Palestine. Ministry of Public Works, Egypt. Cairo : 
Government Press. Price P.T.40.—“ Climatological 
Normals for Egypt and the Sudan ” was published by the 
Survey Department of the Ministry of Finance in the 
Meteorological Report of 1907. The materials available 
at that time were far from being homogeneous, as previous 
to 1900 there was no central organisation for controlling 
the different stations. In 1915 the control of the meteoro- 
logical stations was transferred from the Survey Depart- 
ment to the newly formed Physical Department of the 
Ministry of Public Works. By 1922 the number of 
stations had increased considerably ; records of observa- 
tions were also being received regularly from Candia, < 
Cyprus, and Abyssinia. Climatological normals for sixty- 
three meterological stations and seventy-six purely rainfall 
stations in Egypt, the Sudan, Cyprus, and Abyssinia were 
published by the Physical Department in that year, the 
observations utilised extending up to 1920. The present 
volume contains normal values for nearly a hundred 
meteorological stations and over a hundred rainfall 
stations. This publication has been prepared by Mr. 
L. J. Sutton, Director of the Meteorological Service. 


An Approximate Method of Stressing the Struts of a 
Stiff-jointed Framework. By J. B. B. Owen, B.Sc., and 
J. Taylor. Reports and Memoranda No. 1818. H.M. 
Stationery Office. Price 4s.—Since the conventional 
method of stressing the struts of a stiff-jointed framework 
is open to theoretical criticism and presents administrative 
difficulties, it appeared desirable to consider the improve- 
ment of the current procedure. An introductory outline 
of the conventional method is described and is followed 
by a brief description of an approximate method for 
estimating the support afforded to a given strut by the 
neighbouring members of the framework. The method 
is analysed theoretically and illustrated by numerical 
examples. The whole provides a synopsis of the method 
adequate for practical use and gives a practical and 
systematic procedure for allowing for strut end “ fixation ”’ 
in a stiff-jointed framework. 


Relaxation Methods Applied to Grid Frameworks. By 
Derman Guy Christopherson. Reports and Memoranda 
No. 1824. H.M. Stationery Office. Price 2s.—The problem 
in this paper is a flat grid transversely loaded—that is, 
any system of girders rigidly jointed and all in one plane. 
Two examples are discussed: (i) A simple rectangular 
grid, which serves to reveal the essentials of the problem, 
and (ii) an actual wing structure of spars and interspar 
bracing members. Grids as defined present somewhat 
different problems, according as (a) they are rigidly 
supported at their boundaries, or (6) have one or more 
boundaries free to move, the extreme case being a canti- 
lever structure. The examples given in the report illustrate 





Performance of an Airscrew,”’ R. and M. 1675 (1935-36). 





both problems. 
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Fic. 87—GOVERNMENT PAVILION 


FiG. 88—ROTATING GLOBE 





Fic. 89—GLOBE UNDER CONSTRUCTION 
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Empire Exhibition, Glasgow. 


No. 


XIV. 


(Continued from page 117, July 29th.) 


N the following article we begin a description of 

the United Kingdom Covernment Pavilion at 
the Empire Exhibition. 

Unirep KinGgpom GOVERNMENT PAVILION. 

The United Kingdom Government Pavilion, which 
has been designed by Mr. Herbert Rowse, F.R.1.B.A., 
the architect of the Mersey Tunnel, is situated 
between the Empire and Scottish sections of the 
Kxhibition, between which it forms a link. The 
building, illustrated by the engraving on the oppo- 
site page, is an imposing structure, architecturally 
expressive of the prestige of its association with the 
Crown and the Government of the United Kingdom. 
The length of the building is some 430ft., and it 
covers an area of 40,000 square feet. 

Dominating the structure is a massive entrance 
court, 90ft. in height, flanked by pylons which 
vive the first impression of the imposing scale of the 
building. At the base of these pylons, on either 
side of a broad terrace of steps, are two golden lions 
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FIG. 90—MECHANISM OF REVOLVING GLOBE 
—traditional symbols of the strength of the Empire. 
Che height of the entrance block is further enhanced 
by the application of projecting fins which compose 
with the luminous panels, marking the entrance at 
night. Standing between these fins are three 
sculptured figures 16ft. high, symbolic of the themes 
represented within the building, Science in the 
centre, with Industry and Health on either hand. 
Science is shown as an intellectual figure holding in 
his hand a symbol of the world with its two poles 
typifying universal knowledge. Industry, on the 
other hand, is a manual figure with an apron and a 
hammer, typifying the garments and instruments 
of labour. The third figure—that of a woman 
conveys the idea of hygiene and health. 

To the left of the entrance is another striking 
element of the design—a facade of buttresses and 
glass 200ft. long and 50ft. high, the whole being 
reflected in a pool in the foreground. This portion 
of the edifice is known as the “ Great Gallery,” 
and it serves the four halls which rise to the rear 
above the facade and which house the exhibits. 
At night the facade of glass reveals itself as a panel 
of light, throwing up in bright relief on the wall 
beyond a mural 20ft. high and extending the whole 
length of the gallery. 

On the left hand the composition of the building 
is completed by a third principal element, known 
as the “ Globe Hall,” expressing by means of its 
rounded end the globe of the world. This hall houses 
a spectacular revolving glohe, 20ft. in diameter, which 





is first seen as the visitor moves down the gallery 
(Fig. 88). It appears to be suspended and revolving 
in a Starlit space, with effects of clouds driving across 
the heavens. 

The rotating globe was designed and built by 
Henry Hope and Sons, Ltd., of Smethwick, Birming- 
ham, and we are indebted to this firm for information 
as to the details of its construction. In the accom- 
line engraving, Fig. 90, is reproduced a 
drawing of the mechanical parts of the globe, whilst 
in Fig. 89 is reproduced a photograph sowing the 
globe partly finished at Messrs. Hope’s works. Con- 
structed entirely of steel and glass, the globe is, as 
mentioned above, 20ft. in diameter and it weighs 
about 10 tons. It is supported from the top of a 
steel mast, on an anti-friction combined journal 
and thrust bearing unit. As shown in Fig. 90, the 
drive is taken from a } H.P. electric motor through a 
3600 to 1 worm reduction gear, and a 2 to | spur 
reduction gear, and thence through a friction drive 
the mast. The whole of this driving gear is 
mounted within the globe. One complete revolution 
is effected every five minutes. The globe is lit from 
within and flashed opal glass is used for the panels, 
with light baffles to simulate the effect of night and 
day. At the Exhibition the globe is surrounded 
by mirrors, helping to create the illusion that it is 
entirely unsupported and is floating in space. The 
globe is believed to be the biggest of its kind ever 
constructed. 
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Of the four exhibition halls in the pavilion, one 
has been arranged for housing a “ Fitter Britain ” 
exhibit, which is of no particular interest to engineers. 
The exhibits in the remaining three halls have been 
organised by the Department of Scientific and 
Industrial Research under the direction of Sir Frank 
Smith. The aim of these exhibits is to demonstrate 
the part scientific knowledge and research is playing 
in the industrial life of the nation. On the advice of 
a committee which included some of the industrial 
leaders in the country, the three important national 
industries of coal, iron and steel, and shipbuilding 
have been chosen to illustrate the theme. One hall 
is devoted to each of these industries, and in 
succeeding article we hope briefly to describe the 
more interesting exhibits therein. In planning the 
exhibits the Department of Scientific and Industrial 
Research has had the full co-operation of industry. 
Important organisations, such as the Mining Associa- 
tion of Great Britain, the Gas Federation, the [ron 
and Steel Federation, and the Shipbuilding Con- 
ference, and many large firms, have freely given their 
assistance. 


a 


An example of industrial co-operation is provided 
by a large mural feature covering an area of 1500 
square feet above the entrance to the Shipbuilding 
Hall. This mural illustrates the size and importance 
of our shipbuilding industry. In it are displayed 


silhouettes of every vessel above 100 tons gross 
launched from British yards last year, including 


liners, cargo vessels, tankers, and small craft, such 
as yachts, dredgers, lightships, and tugs, besides 
warships of every class. More than 400 ships are 
represented, grouped according to the town in which 
they were built. Every shipbuilding firm in the 
country has contributed to this mural by supplying 
silhouettes of the ships built in its yards. 


(To be continued.) 








\ LARGE reinforced concrete railway bridge over the 
iA River Esla, now being built on the line between 
Zamora and Corunna in Spain, is illustrated by a 
number of engravings herewith and on page 150. ‘The 
viaduct, the design of which is shown in accompany- 
ing drawings, includes a reinforced concrete central 
arch with a span exceeding that of the two largest 
existing concrete arches—Plougastel, in France, and 
Tranebergsund, in Sweden. Lt was designed and is 





The Esla Viaduct, Spain. 


—————-<@— a 


foot run on each rail. The total length of the viaduct 
is about 1640ft., of which 960ft. is straight, and the 
height above the river bed is 295ft. 

The structure comprises four end girder spans, 
eight arched approaches, and the main central arch. 
There are five arched approaches on the Zamora side 
and three on the Corunna side. These arches have 


a span of 72ft., and rest on hollow R.C. piers, varying 
in height from 32ft. 9in. to 127ft. 


In the decking, 























ARRANGEMENT 


being built 


Jacobson, under the control of the Spanish Highway | arch. 
3oard. The deck is designed to carry a double railway | covered with the ballast 
track of Spanish gauge, with a loading of 25 tons per | beams. 

















OF CENTRAL SPAN OF ESLA VIADUCT 


by a French engineer, Professor Max | there are expansion joints above the crown of the 


The 


decking consists of a concrete slab 
and of four 32in. by 16in. 


The arches are 24ft. 6in. wide, 4ft. thick 























SUSPENSION BRIDGE ERECTED TO SUPPORT CENTRING 
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at the crown, and 6ft. thick at the springings. They 
are reinforced with rolled steel sections and with 
round bars at the crown and the springings. 


MAIN ARCH. 

The main arch has a real span of 672ft. and a rise 
of 197ft. But owing to special characteristics of 
the design, a reduced span was considered for the 
calculations, owing to the fact that the central line 
of the abutments is a continuation of that of the 
arch. The arch was therefore calculated with a span 
of 562ft. and a corresponding rise of 127ft. In the 


3/g"dia. Rods 


distributed through all the three cells of the arch 
cross section. The concrete contains 670 lb. of 
cement per cubic yard, and there are about 190 Ib. 
of reinforcement steel to each cubic yard. 


CENTRAL ARCH SUPERSTRUCTURE. 


The superstructure consists of three parts. The 
first (270ft. from each abutment) comprises a series 
of six continuous 4lft. spans carried on spandrel 
piers. These spans are composed of 8in. thick decking 





carried on two 5ft. 3in. by 24in. beams. The second 
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CROSS SECTION AT CROWN 


CROSS SECTIONS OF REINFORCED CONCRETE ARCH 


outline selected by the designer, the curve due to 
the permanent loading is represented by a parabola 
of the second degree. The equilibrium polygon, 
being the double integral of this parabola, is therefore 
a parabola of the fourth degree. The centre line 
may be expressed by the following equation (for the 
springing) :— 


y= 206-7 (x—2 x?+ 2 23—2x*), 


in which y is given in absolute value and x means 
the ratio of the abscisse to the span length. The 
values of reactions were obtained according to the 
Castigliano method. 


The arch is of three-cell box section, consisting of 


part is separated from the first by expansion joints 
fin. wide. It consists of an 8in. decking slab carried 
on six hinged piers. The third (central) part, 32ft. 6in. 
long, is composed of two low walls, varying in height 
from 15in. at the end to zero at the crown. 

To ensure rigid fixing of the ribs, the abutments 
were provided with strong portal brackets. For this 
reason, the neutral plane of the abutments is a con- 
tinuation of that of the arch. 


FALSEWORK. 


Special mention must be made of the method, 





illustrated by several engravings, to be employed 
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COMPLETED 


top and bottom ribs, connected by two side and two 
intermediate longitudinal diaphragms. The box 
is 14ft. 10in. deep by 26ft. wide at the crown, and 
18ft. deep and 29ft. 8in. wide at the springings. 
Reinforcement has been provided to resist the 
secondary stresses, particularly those due to torsion, 
changes in temperature, buckling stresses, and wind 
pressure, which are of very great importance in large 
span bridges. For the calculation of the secondary 
stresses, it was necessary to determine the torsion 
moments of inertia of the various sections. After 
considering several methods of calculating such 
moments of inertia, the designer adopted that by 
which the torsion moments of inertia were assumed 


SIDE SPANS 


for supporting the centring of the central span. 
The falsework consists of ten latticed timber arches 
560ft. span and I1ft. 6in. deep, the ribs consisting 
of from six to ten 9in. by 3in. planks with suitable 
web bracing. The trusses are spaced at 3ft. 3in. 
centres, and the width of the centring is 33ft. These 
timber arches are carried on the cantilevered portions 
of the main arch. The centring was built on the 
ground in 50ft. sections. In order to save timber it 
was decided to concrete the arch in four stages. 
For this purpose, the arch is divided into seven 
sections, comprising each seven voussoirs. The arch 
will be concreted by pouring concrete successively 





and symmetrically into the first voussoir of each 





section, in order to obtain a uniformly distributed 
loading on the whole centre. Wind stresses are 
absorbed by fifty-six anchorages steel wire cables 
having a diameter of I 4in. 


SUSPENSION BRIDGE. 


On grounds of economy and convenience of erection, 
it was decided to construct a gangway anchored to 
a suspension bridge spanning between two timber 
towers built on the top of the piers situated on each 

















TIMBER CENTRING FOR MAIN ARCH 


side of the central arch. The purpose of this gangway 
is to carry the arch centring. The decking, which 
consists of timber sheets supported on planks, is 
suspended from the main cables by means of steel 
hangers. There are fifteen main cables, which form 
three groups of five each. The cables of the central 
group have a diameter of 2in., while those of the two 
lateral groups have a diameter of Igin. For end 
attachment, the main are provided with 
couplings to regulate the tension. On each side 
there are three timber trestles on which rest the 


cables 











MAIN SUSPENSION CABLES 


cables. The trestles are 10ft. high and are of a very 
strong construction. 


ERECTION OF THE GANGWAY. 


The operations involved in erecting the working 
gangway were carried out as follows :-— 


The timber trestles were erected. 

The anchorages were prepared for the cables. 

The cables of lateral groups were put into place. 
The cables of the central row were put in piace. 
A tension was applied to the cables. 

Hangers and planks were fixed. 

The decking was built. 

The gangway was anchored to the abutments. 


By March last the approaches were completed 
and the cenrting of the main arch entirely was 
erected. The present progress of works is, however, 
very slow owing to the Spanish civil war. 
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Rail and Road. 


PRoposeD New Roap ar Carpirr.—Approval has been 


given by the Cardiff City Council for the construction of 


a new eastern orbital road connecting the present western 
section, known as Western Avenue, with Newport Road, 
at an estimated cost of £400,000. The intended road will 
be about 3? miles long. 

A New Scortish Bripcrt.—A new reinforced concrete 
bridge is to be built over the River Ruthven in Scotland 
in connection with the improvement works on the Perth— 
Stirling road. Consisting of a 73ft. span main arch and 
two 22ft. flood arches, it will be 40ft. wide and carry a 
30ft. carriageway and two footpaths. 

A Propos—ep Moror Roaps Scuemr.—-A scheme of 
proposed national motor roads advanced by the County 
Surveyors’ Society is to be sent to the Minister of Transport 
by the County Councils’ Association Executive Committee. 
The new motorways, which would cost 60 million pounds 
to build, would form the foundation of a national system 
and have a total length of about 1000 miles. : 


Ratbway AccIDENT IN JaAmaica.—On Saturday, 
July 30th, a train was wrecked in Jamaica near Balaclava, 
between Kingston and Montego Bay, and about sixty 
persons were killed. According to reports the train had 
a locomotive at the front and another at the rear. The 
front engine was derailed on a sharp bend and the rear 
engine, the driver of which was unaware of the accident, 
continued to push the train with the result that the 
coaches were piled up on one another. 

A Fast Irattan Train.—A new express service on 
the electrified line between Rome and Naples was inaugu- 
rated on Wednesday, July 27th. Claimed to be the fastest 
in Europe, the train covered the outward journey of 135 
miles in 85 min. and the return journey in 96 min. Over 
short stretches speeds of nearly 120 miles an hour were 
reached. Made up of three coaches, the train is 195ft. 
long and weighs 117 tons. A daily service of one train 
in each direction will be maintained and the run is timed 
at 1} hours, _ 

TRAINS FOR WATERLOO AND BoURNEMOUTH SERVICES. 

As part of its programme for improving rolling stock, 
the Southern Railway Company is putting into the Bourne- 
mouth summer service two trains presenting a number of 
departures from the company’s previous practice. Each 
train consists of eleven vehicles, each 59ft. long over 
body, and has accommodation for a total of 102 first-class 
and 408 third-class passengers. The total weight of a 
train is 352 tons. The coach bodies are constructed of 
hardwood framing with steel exterior panels, and are 
mounted on steel underframes carried on standard 
Southern Railway bogies. Each coach is fitted with Pull- 
man vestibules and ‘ buck-eye ” automatic couplers. 


MippLesex Roap Works.—Improvements to five 
trunk roads at an estimated cost of £265,000 are to be 
undertaken by the Middlesex County Council at the 
request of the Ministry of Transport. The works include 
the construction of dual carriageways, with central reserve, 
on the London—Inverness trunk road between Hendon 
and Watford by-pass road, at an estitnated cost of 
£18,000; the reconstruction and widening of the North 
Circular Road to Watford by-pass road, including the 
widening of Dollis Brook bridge and the provision of 
cycle tracks, at an estimated cost of £59,000; the pro- 
vision of a second carriageway and of cycle tracks on 
Barnet by-pass road between the North Circular Road 
and the two Regent Park road junctions, at an estimated 
cost of £35,000; and the widening to 120ft., with dual 
carriageways, cycle tracks, &c., of Barnet by-pass roads 
from Apex corner to the junction with Watford by-pass 
road near Budge Street, including the widening of Bunn’s 
Lane bridge, at an estimated cost of £137,000. 

LONDON—BIRMINGHAM Rat~way CENTENARY EXuIBI- 
TION.—The London, Midland and Scottish Railway 
company announces that plans are now well advanced 
for commemorating the centenary in September of the 
opening throughout of the London and Birmingham 
Railway—London’s first main line railway. As one of 
the features of these celebrations, it has been decided to 
hold at Euston Station a Centenary Exhibition comprising 
a demonstration of old and new locomotives and rolling 
stock, and an indoor exhibition of models, London and 
Birmingham Railway relics (such as documents and 
early prints), &e. The indoor exhibition will be held in 
the shareholders’ meeting room. The centenary of the 
opening throughout of the London and Birmingham 
Railway occurs on September 17th, and the Exhibition 
at Euston will be open to the public from Monday, 
September 19th, until Sunday, September 25th, inclusive. 
The exhibition of rolling stock and engines will include a 
series of locomotives depicting progress in this sphere 
from the earliest days to the present time, passenger 
coaches of a century ago, Royal Saloons used by Queen 
Adelaide and Queen Victoria, and the latest types of 
LL.M.S. rolling stock, including a three-car oil-engined train. 


G.W.R. ScHoot ror Roap Motor Drivers.—A train- 
ing school for railway road motor drivers is being laid out 
by the Great Western Railway Company just west of 
Taplow Station. It will consist of a class room for instruc- 
tional purposes, mess room, garage, and a system of road- 
ways. The latter will include a specially prepared skidding 
patch ; various types of road junctions for turning and 
backing ; gradients; and portable lights and road signs so 
that drivers will be accustomed to the use of the road before 
going on the public highway. A permanent instructor will 
be in charge of the school to superintend the practical and 
theoretical side of the training and to give lectures. The 
classroom will be fitted out with blackboards, road signs, 
charts and diagrams, and there will be a stripped chassis, 
and. sectional units to enable drivers to understand the 
fundamental workings of all parts of the vehicle. The 
men will be instructed in the use of three principal types 
of commercial vehicles, the light and heavy motor car 
and the articulated lorry. The training will cover a 
period of from a week to a fortnight. It is expected that 
150 to 200 drivers, recruited from the G.W.R. Company’s 
staff in London, Birmingham, the Midlands, and parts of 
the West of England, will pass through the school annually. 
The work of laying out the new school has already started, 
and is expected to be completed by the end of the year. 





Miscellanea. 


ATTENDANCES AT Empire Exarsition.—At a meeting 
on Friday, July 29th, Lord Elgin, the President of the 
Empire Exhibition at Glasgow, said that nearly six million 
people had visited the Exhibition up to date. 


New Iraq Om. Concession.—The Iraq Government 
has granted the Basrah Petroleum Company, Ltd., a con- 
cession to search for and develop oil wells in the southern 
part of the country. This company is a subsidiary of the 
Iraq Petroleum Company. 

INDUSTRIAL Sussipies.— The Chancellor of the 
Exchequer recently gave particulars of subsidies granted 
by the Government to industries in Great Britain since 
October, 1931. The list showed that tramp shipping 
received £4,002,183, mechanical transport £13,360, and 
civil aviation £3,627,600. 

BLAST-FURNACES IN THE Nortu-East.—As a result 
of the lack of improvement in the iron and steel trade, 
only twenty-two of the fifty-four blast-furnaces in the 
north-eastern area of England are now in blast. The last 
two furnaces to cease production were at the Cleveland 
ironworks of Dorman, Long and Co., Ltd. 


ALUMINIUM PRopucTION IN INDIA.—We have been 
notified by the Aluminium Information Bureau that the 
Aluminium, Ltd., group, the large Canadian producer of 
aluminium, and the British Aluminium Company, Ltd., 
have formed joint plans for the production and rolling of 
aluminium in India. Companies will be registered in 
India in the near future, having a total capital of approxi- 
mately 12 million rupees. It is believed that substantial 
participation in both capital and management will be 
offered to Indian interests, and that the aim is to establish 
a national Indian industry. 

Om PRosPECTING IN NEW ZEALAND.—It is announced 
that two large companies have taken up oil prospecting 
rights in New Zealand since the passing of the Petroleum 
Bill. Two areas amounting to 6000 square miles running 
northward from Wanganui have been taken up by the New 
Zealand Petroleum Company, Ltd. The Shell Company 
has been given an area in the same territory, in addition 
to 1000 square miles in the Napier district. A geological 
and geophysical survey made some years ago in the 
Gisborne area provided the necessary data to enable the 
New Zealand Petroleum Company to commence work at 
once in the South Island. 

Trx Consumption ANALysis.—According to the July 
Bulletin of the International Tin Research and Develop- 
ment Council, issued by the Hague Statistical Office, 
world apparent consumption of tin in the first five months 
of 1938 was 69,800 tons, compared with 81,800 tons in the 
corresponding period of 1937. Preliminary figures of world 
production for the first half of 1938 are given as 82,000 
tons, against 94,600 tons in the first half of 1937. Produc- 
tion in June last, estimated at 11,500 tons, was the lowest 
since September, 1935. World production of tin-plate in 
June, 1938, was the lowest for four years at 215,000 tons. 
The total production for the first half year was 1,405,000 
tons in 1938 against 2,250,000 tons in 1937. The world 
output of motor vehicles is also appreciably lower this 
year, the total for the first six months being 1,996,000, 
against 3,600,000 in 1937. This decline is mainly owing to 
reduced output in the United States. Motor vehicle pro- 
duction increased in Germany, the U.S.S.R., and Italy. 

RETIREMENT OF Two WrRELESS PIONEERS.—When 
Mr. P. W. Paget retired at the end of July he had com- 
pleted forty years’ service with the Marconi Company. 
He was one of the first Englishmen to be associated as 
technical assistant with the late Marchese Marconi after 
he came to England in 1896. Mr. Paget joined the 
Marconi Company at the end of July, 1898, and was 
associated with Marchese Marconi in all his early work 
from that date, including the experiments at the Needles 
wireless station in the Isle of Wight and at Bournemouth 
in 1898. In December, 1901, Mr. Paget went to New- 
foundland, and with Mr. Kemp assisted Marconi during 
the historic experiments which resulted in the reception 
of the first wireless signals across the Atlantic. Mr. C. 
Rickard, who retired on Monday, August Ist, had also 
completed forty years with the company. He also was a 
technical assistant to the Marchese Marconi and was 
associated with him in all his early experimental demon- 
strations in wireless telegraphy, including those given 
by the Marconi Company to the General Post Office 
and to the British and United States naval and lighthouse 
authorities. In later years Mr. Rickard has been asso- 
ciated with the construction of wireless stations 
and the development of wireless services in all parts of 
the world, and has taken part in practically every inter- 
national conference on wireless matters. 

INSULATION FOR THE WorLD’s Larcrest TELESCOPE.— 
In a recent issue of the journal Heating, Piping, and Air 
Conditioning, some particulars are given of the world’s 
largest astrophysical observatory, which is nearing com- 
pletion at Mount Palomar, California. The dome, 135ft. 
in diameter, will be rotated so that the opening 30ft. 
wide and over 100ft. in length is held in line with the tele- 
scope wherever it may be pointed. Sliding shutters will 
close the opening at dawn when the atmosphere is at its 
coldest, and it is necessary to maintain this low tem- 
perature inside the dome in order that when the shutters 
are opened in the evening the inrush of cool air will not 
change the temperature to such an extent as to interfere 
with the operation of the telescope. The dome insulation 
chosen was aluminium foil. In addition to high thermal 
efficiency, the insulation must be unaffected by possible 
vibration, fireproof, held firmly in place, must not warp 
or sag, and must be enduring. The foil is made up in 
metal panels, 5in. thick, holding twelve layers of crumpled 
foil. Layers are separated by contact between high points 
and conapletely fill the depth of the panel. The insulating 
panels are supported and held in line by structural T’s 
of aluminium standing in vertical planes and rolled to 
conform to the curvature of the dome. This concave 
aluminium surface forms the interior surface of the dome. 
The construction has high utility value because of 
high reflectivity and low emissivity of radiant heat, and 
the transfer of radiant heat between the telescope and the 
revolving dome will be reduced to a minimum, which will 
add materially to the insulation of the telescope. 





Air and Water. 


New Navan Scuoorn Sire.—The Portsmouth City 
Council has agreed to sell a 40}-acre site to the Admiralty 
for the purpose of erecting a new naval signal school. 
The price offered for the site is said to be £27,161. 

Wiretess Beacon at TynemoutH.—The Tyne 
Improvement Commission proposes to install a wireless 
beacon on the North Pier Lighthouse at Tynemouth. 
The installation will have a range of between 50 and 60 
tniles. 

LisBon AERODROME.—It is announced that the Lisbon 
municipality will receive assistance from the Portuguese 
Government to hasten the completion of the airport at 
Portela de Sacavem, which is to be used by both civil and 
military aircraft. 

New R.A.F. Sration.—What will eventually be the 
largest Royal Air Force school for technical training wiil 
be formed at St. Athan, Glamorgan, on September Ist 
next. It will cover an area of over 900 acres, and when 
it opens about 1000 airmen will be stationed there for 


training. This number will eventually rise to about 
3000. 
CiyprE LauNCHES pURING JULY.—During July only 


one vessel of 5000 tons was launched on the Clyde. 
Not only was the month disappointing in the number of 
launches, but the number of contracts placed was also 
very small, the only orders placed being for five tugs. 
There is, however, still a considerable tonnage on order for 
the Admiralty. 

MisHAP TO THE “QuEEN Mary.”—On Saturday, 
July 30th, when the Cunard White Star liner “ Queen 
Mary ” was being moved from the King George V graving 
dock to the Ocean Dock at Southampton, after the 
completion of her summer overhaul, she collided with a 
wooden jetty. Although the ship almost cut the jetty in 
two an inspection did not reveal any damage to the hull. 

South SuHre~ps Marine ScHooxi.—In succession to 
Mr. H. Cullen, who has been Principal for thirty-one years, 
Dr. James Hargreaves has been appointed Principal of 
the South Shields Marine School. Dr. Hargreaves was 
Assistant Lecturer in Mathematics at the University 
College, Swansea, from 1929 until 1930, when he became 
Lecturer in Mathematics at Reading University. He will 
begin his new duties on October Ist next. 


AMERICAN Fiyrne Boat Lost.—On Thursday, July 
28th, the Pan American Airways flying boat “ Hawaii 
Clipper ” left Guam on a flight of 1600 miles to Manila 
carrying a crew of nine and six passengers. Wireless 
messages were received from the machine when it was 
about half-way, but since then nothing more has been 
heard. Although hope of finding the machine has not 
yet been quite abandoned, an intensive search by aircraft 
and ships has only revealed a large patch of lubricating 
oil and petrol on the sea on the course over which the 
“* Clipper ” was flying. 

CHAMBER OF Suippinc REetTuRNS.—On July Ist, accord- 
ing to the returns of the Chamber of Shipping, 198 ships, 
aggregating 332,004 tons net, were laid up in the ports of 
Great Britain and Ireland. Of this number, 39 ships, 
of 86,705 tons net, were foreign. Included in the total of 
ships idle in Great Britain and Ireland at the beginning of 
this month were twelve vessels, of 14,048 tons net, which 
have been laid up for a year or longer. Among the un- 
employed British vessels were five tankers of 15,384 tons 
net, of which two of 3870 tons net were motorships. In 
addition, five other motorships of 7987 tons net and four 
sailing vessels of 485 tons net were laid up. 

An Ark Services MEeRGER.—A new air company is 
to be formed to cover the air services of the Southern 
Railway Company, the Great Western Railway Company, 
and the Olley group. In association with Railway Air 
Services, Ltd., and the Olley Air Service, Ltd., the new 
company will take over the services of the former company 
between Manchester and Brighton, vid Liverpool, Birming- 
ham, Southampton, and Isle of Wight; the Bristol 
Cardiff-Plymouth route; and the Cardiff to Brighton 
route vid Bristol, Southampton, and the Isle of Wight. 
The new company will also take over the services of 
Channel Air Ferries, Ltd. 

SKILLED Lasour SHORTAGE IN SHIPyARDS.—At the 
general meeting of Richardsons, Westgarth and Co., 
Ltd., Lieut.-colonel H. M. Stobart said that perhaps 
it is not generally recognised that at the present time 
there exists a considerable shortage of skilled labour, 
such as is required for the company’s works. This feature 
would be serious if there was a sudden demand for new 
shipping. If the company was to be in a position to meet 
such a demand it is essential that in some way or another 
it should be enabled to have a sufficiency of work passing 
regularly through the shops. Only thus, he said, can the 
men retain their skill and can boys pass through their 
apprenticeship, the latter point being of considerable 
moment, in that it is from these apprentices that are 
drawn the country’s future sea-going engineers. 

New Fioatrnc Dock ror DurBan.—There was launched 
at the Haverton Hill shipyard of the Furness Shipbuilding 
Company on July 28th a 4000-ton floating dock for the 
South African Railways and Harbours’ Administration. 
The dock, which is to be stationed at Durban, is of the 
double-sided Box type, and has two parallel side walls built 
on to the pontoon, forming a complete structure. It is 
capable of lifting a vessel of 4000 tons displacement and 
17ft. 6in. draft in eighty minutes. The overall length is 
350ft., with a width of 88ft., and a clear width between 
fenders of 63ft. Llin. The pumps and other machinery 
are electrically operated by means of a shore supply. 
In addition to an electric travelling crane and four electric 
capstans, auxiliary services provide for fire, wash- 
down, compressed air, and electric welding apparatus. 
Mechanically operated side shores and bilge blocks and 
the arrangement of keel and bilge blocks have been 
designed to facilitate the rapid handling of a single large 
vessel or four of smaller type. After carrying out a series 
of sinking and raising tests, the dock will proceed on its 
7000 miles tow to Durban during September, and it is 
anticipated will be delivered several months ahead of 
contract schedule, 
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SUSPENSION BRIDGE TO CARRY CENTRING FOR THE ESLA VIADUCT. SPAIN 


(For description see page 147.) 
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COAL AT SEA. 


ly the price of bunker coal were a little less 
than it is, and if the price of fuel oil were a little 
greater, there would be no margin of combustion 
economy on one side or the other. Or if the effi- 
ciency of the steam engine or turbine could be 
raised by a few per cent, it would equal that of 
the marine internal combustion engine. The 
margins are small, and do not greatly affect the 
decision to use one fuel or the other, save in 
certain classes of ships. Suppose, for a moment, 
that a new steam motor of greater thermal effi- 
ciency were found, would it check materially the 
rate of increase of the internal combustion marine 
engine ; or suppose that a new coal-fired boiler of 
greater thermal efficiency than any existing were 
invented, would it cause shipowners to revert to 
coal firing ? Those, we suggest, are the really vital 
questions in the interminable debate on the fuels 
of the mercantile marine. Fuel economy un- 
doubtedly turns the scale where other things are 
equal, but fuel economy alone cannot combat the 


advantages—manifest in many cases—of oil, either 
for combustion in boilers or in cylinders, where 
such advantages have a monetary value. We 


need not enumerate them; they are known 
to every engineer. Could we conceive the sequence 
of history being reversed, and oil fuel preceding 
solid fuel, is there the remotest likelihood that the 
latter would displace the former ? We think not. 
Liquid fuel would certainly be preferred. The case 
for coal firing must, then, turn on other issues than 
fuel economy alone. Those issues in this country are 
its abundance of coal, its negligible quantity of 
natural oil, and the ever-present problem of un- 





employment. Hence the*question passes in large 
measure out of the realm of the engineer into that 
of the economist. The engineer can do a great deal 
by technological advancement, such as automatic 
stoking, colloidal fuel, and so on, to make the path 
of the economist easier, but when all is done the 
decision must turn on what it is worth while to 
sacrifice in the way of advantages at sea in order 
to maintain the health of the coal industry at home 
and to provide against the contingency that supplies 
of a foreign product might be denied us. 

It is with this aspect of the problem before him 
that the Secretary for Mines set up a Committee 
last year to examine the possibility in the ‘‘national 
interest” of securing an increased use of coal for 
bunkering purposes and to formulate proposals 
designed to secure that object. The Committee 
was comprised of representatives of the shipping, 
coal, and marine engineering interests, and included 
amongst its members such well-known engineers 
as Mr. Sterry B. Freeman, Major W. Gregson, and 
Engineer Rear-Admiral W. Scott Hill. Its report 
was published at the end of last week, and abstracts 
from it are printed on another page of this issue. 
It will be noticed that the Committee reached the 
conclusion that “‘ the categories in which coal has 
the greatest chance of competing successfully with 
oil are those from 1500 to 8000 S.H.P.; that is 
to say, large tramps and cargo liners and inter- 
mediate passenger liners.”’ In vessels of this class 
the grouping propounded in a memorandum of 
the Combustion Appliance Makers’ Association 
was adopted as a basis of discussion. The grouping 
covers ships in which the maximum variation in 
coal consumption is between 1-8 Ib. and 0-91 Ib. of 
coal per shaft horse-power hour for all purposes, but 
whilst four ships of the highest efficiency are now 
being built, it is admitted that “ no ship has yet 
been constructed which embodies all the modern 
improvements in steam technique.” Actually 
a saving of some three-tenths of a pound 
of coal per shaft horse-power hour is being 
sought for. The four ships mentioned are of 
a greater size than the Committee had in view. 
Two of them are of 10,000 to 11,000 S.H.P. and 
two of 14,000 to 16,000 S.H.P., but the hope is 
expressed that a completely modern ship of 1000 
to 2000 S.H.P. will be built as an experiment for the 
specific purpose of securing full data as to its 
technical performance. The Committee does not 
attempt to construct balance sheets for motor- 
ships and coal-fired steamships of comparable size, 
but, nevertheless, it believes that the information 
at its disposal indicates ‘‘that from a technical 
point of view there is no reason why coal should 
not compete with oil for ships’ bunkers, provided 
that the oil is used in accordance with modern 
practice.” Note that “technical” is in italics. 
The Committee is responsible for the stress on the 
word. The fact that has to be faced is that 
within the last quarter of a century the internal 
combustion engine has progressed “from less 
than | per cent. to more than one-fifth of the 
world’s tonnage, and that of the oil-fired boiler 
from less than 3 per cent. to nearly one-third 
of the total tonnage.’’ Such a rate of pro- 
gress indicates, beyond cavil, that the use of 
liquid fuel either in engines or under boilers 
is very attractive to shipowners and that a 


very strong case will have to be presented if 
further extension is to be stopped or even 
retarded. 


The impression left upon our mind by a close 
study of the report is that the Committee recog- 
nises that the coal-fired ship is in a difficult posi- 
tion. On technical grounds it sees that a good deal 
may be attained by the improvement and moderni- 
sation of machinery, and it is impressed by the 
fact brought to its notice by shipowners that on 
certain routes coal is to be preferred to oil because 
bunkers can always be obtained, whereas oil is 
excessively dear. But the ships on these routes are 
of intermediate size and such special circumstances 
do not apply in regard to the majority of tonnage 
in the class of ships between 1500 and 8000 8.H.P. 
to which it has principally turned its attention. 
Ships of this tonnage—excelusive of cross-Channel 
passenger boats which are in a class by themselves 

are, in number, principally tramps, and they are 
not affected so greatly by cleanliness or by con- 
sideration for their crews as the great passenger 
and merchant ocean liners. In their case many of 
the advantages of liquid fuel, which are in other 
cases of more consequence than fuel economy, do 
not count. To them the saving of fifty pounds upon 
coal may be of greater importance than absence 
of dirt, or the increase of cargo capacity, or special 
amenities attached to internal combustion engines 
or liquid fuel firing. Hence, keeping particular 





classes of ships in mind, the conclusion of the report 
that “the price of bunker coal is the crux of the 
economic problem” is certainly sound. Again 
the italics belong to the Report. Engineers 
have done and will continue to do their part in 
augmenting the efficiency of engines and boilers 
and developing automatic stokers, but in the long 
run it must, in the words of the Committee, 
remain “for the coal industry to decide whether, 
having regard to all considerations, its price policy 
for bunker coal should be such that its trade is not 
only maintained, but increased.” 


County Surveyors’ Road Scheme. 


YET another scheme for the construction of new 
“‘ motor ways ” in this country has been laid before 
the Ministry of Transport. The County Surveyors’ 
Society has forwarded to the Ministry through the 
County Councils’ Association a plan envisaging 
the construction of several great motorways from 
London leading to Newcastle and Glasgow; Bir- 
mingham, Carlisle, and Glasgow; Bristol and 
Swansea; and Southampton and Portsmouth, 
together with cross routes from Manchester to Hull 
and from Doncaster to Birmingham and Bristol. 
These proposals, like several others, appear to 
have arisen out of the visit last year of a delega- 
tion to inspect the German motor roads, and are 
intended principally to meet commercial needs. It is 
refreshing in these days to find that considerations of 
national defence have not been allowed import- 
ance. The proposals have the merit, as compared 
with previously published plans, notably that of 
the British Road Federation, of costing, it is esti- 
mated, only £60 million, instead of £200 million, 
a difference accounted for principally by the fact 
that the new roads would be accessible only to 
motor vehicles, so that cycle tracks and pedestrian 
pathways would not be needed, and only a con- 
siderably narrower width consequently required. 

The Society bases its proposals on several 
assumptions. It is the opinion of the Society that 
an adequate study of traffic movement informa- 
tion would indicate that a certain number of new 
roads is a necessity. We must freely admit that 
we have never been able to understand how the 
demand for new roads per se in this country can 
be justified. New roads, surely, are only necessary 
when, were they not to be constructed, traffic 
would need to diverge seriously from the straight 
course between the points of departure and arrival. 
But so adequate is the road map of this country 
that it is seldom that there is not a choice of at 
least two reasonably direct routes. Figures of 
vehicles per mile in this country are indeed high. 
at about 80 per mile of Class I roads, and were 
these roads all a bare 16ft. wide, it is unquestion- 
able that they could not carry such traffic. But 
there can be no doubt of their ability to do so. if 
widened in accordance with the recommendations 
of the Ministry’s Memorandum on the Lay-out and. 
Construction of Roads. It is not additional mileage 
that is required, but greater width. A stronger 
argument advanced by the Assoc‘ation is that it 
would be more economical to construct new high- 
ways rather than widen and improve the old. Its 
opinion on such a matter, coming as it does from 
those intimately concerned with road construction 
costs, carries very considerable weight. But while 

we feel that the Association’s conclusion should be 
accepted, we are troubled by a doubt whether so 
large a transfer of traffic would take place from the 
old roads to the new as to render unnecessary the 
full improvement of the old to the Ministry's 
standards. For if it did not, then the cost of the 
motor ways must be regarded as an additional 
expense, to he justified only by the usefulness of 
the new roads themselves, and it is doubtful 
whether they would so justify themselves. 

More than once in the last eighteen months we 
have used these same arguments to express our 
doubts as to the value of the “ motorway ”’ prin- 
ciple to this country. It is true that the value 
of great roads such as those proposed ought 
not to be reckoned on too narrow an economic 
basis. But we feel that before any such 
expenditure as that proposed by the County 
Surveyors’ Society is decided upon, a careful 
investigation ought to be made to discover 
how much of the traffic on our trunk highways is 
travelling long distances and how many vehicles 
may thus be expected to use the “ motorways ~ 
rather than the old alternative roads. Only by 
thus basing conclusions on observed facts can the 
best choice be made between the alternatives of 
piecemeal improvement of the old, wholesale 
construction of new trunk highways or a combina- 
tion of both. 
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The Prineiples of Rational Industrial Management. 
By James J. GILLEspre. London: Sir Isaac 
Pitman and Sons, Ltd. 1938. Pages 229. Price 


10s. 6d. net. 


Books dealing with management problems written 
by the present author have been reviewed from time 
to time in these pages, but the one before us boldly 
claims to set out the general principles which should 
underlie rational industrial management. It is not 
an attempt to build on the foundation that others 
have laid; indeed, the author is very scathing in his 
criticisms of so-called scientific management, for he 
clearly attempts to expose its pretences, and then 
proceeds to substitute a reasonable basis for balanced 
management, being convinced that the ‘ industrial 
system in the hands of a wise management can become 
a splendid instrument for social good, without losing 
one iota of its effectiveness.” 

The work is divided into three parts, the first of 
which gives a considered analysis of the significance 
of modern management ; the second deals with the 
basic aspects of management and _ organisation ; 
while the third is devoted to the subject of industrial 
management and organisation. The last chapter 
gives a useful résumé of the whole contents. 

After reading through this book the impression is 
formed that successful management is essentially a 
social function, and that humanity not only touches 
business at every point, but it ‘ impregnates it with 
vital meanings and motives with ethical interests and 
purposes which cannot exactly be judged in terms of 
material laws.” Let scientific methods play their 
parts, let them sift the dross from that which is of 
value, but let them merely be the tools in the hands of 
the expert craftsman who has a far broader outlook 
than that prescribed by a special code of rules. Such 
is the main argument of this interesting treatise, and 
it is one with which we are in full accord. 

The value of good leadership is stressed, but we 
are not introduced to a dictator, rather to one who 
has studied the foliower, and who realises that both 
leader and led are in pursuit of a common purpose. 
The word * drive” is never used. Similarly, when 
the important problem of authority and obedience 
is discussed—for Mr. Gillespie realises the necessity for 
discipline—it is found that brute force and domination 
give place to an intelligent understanding as each 
realises that discipline is of value to the whole com- 
munity. When these principles are accepted it is 
not difficult to advance a stage further and regard the 
necessity for class conflict as a fallacy, and all will be 
working for a common end, the goal being the 
elimination of poverty and social insecurity. 

If business is to be regarded as a social function it 
is incumbent on the management to remove the three 
basic fears from the mind of the worker, fear of losing 
his job, fear of loss of earning power through illness 
or accident, and fear of a penniless old age. The 
author suggests that the only way of solving the 
problem is to realise that ‘‘ the cause of management 
education must move alongside the cause of’ inte- 
grating the financial, producing, and marketing 
mechanisms.” 

In considering proposals for increasing economic 
effectiveness, it is suggested that one of the main 
principles to maintain is the necessity for a close 
co-ordination of economic and social aims, a con- 
sideration which so-called scientific management has 
not realised, and we find this principle stressed when 
the author discusses the question of industrial man- 
agement. We fully agree with the author that one 
of the essentials of rational management is correct 
thinking, and for this to be possible all the available 
facts must be carefully marshalled, and thereby the 
hasty “‘snap decisions”’ will no longer be made, for 
they are usually not the result of acute penetration, 
but rather indicate a desire for cheap notoriety by 
an appearance of always ‘“‘ knowing one’s own mind.” 

The definition of organisation as _ disciplined 
arrangement is as accurate as it is brief, and this 
important phase of the subject has been carefully 
explored, but all the time the reader will be con- 
scious that it is being handled in a new way, with the 
human side always to the fore—this is all to the good. 
We are glad to read the definite statement on ‘“ the 
necessity for non-interference by higher authority in 
tields controlled by lower authority, except through 
the lower authority,” a principle that is too often 
violated with subsequent disaster. 

This book is suggestive throughout and appears to 
aim at establishing basic principles in the minds of 
readers rather than elaborating the means of their 
application. Undoubtedly it will succeed in pro- 
moting fairer thinking on many an important problem 
and in laying true foundations. 

Whether all the conclusions drawn are correct is 
open to question ; as an example it may be cited that 
a claim is made that “‘ the training of foremen, works 
managers, general managers, and in general of people 
who, have to manage human effort application to the 
ends of business should be the same in fundamentals.” 
Yet it is surely a recognised fact that many an 





ature. 


manager, while many of the best managers do not 
possess the qualities of a successful foreman. The 
proposed syllabus for a course in foremanship would 
leave most executives gasping, and might deter many 
from aspiring to attain to the position, but we 


imagine the standard of attainment set by Mr. 
Gillespie would not be too exacting. 
It is felt that every member of an_ industrial 


organisation from the managing director to the engi- 
neering apprentice will be the better for reading this 
refreshingly original approach to a vitally important 
subject. Even if the manager is not prepared to 
apply the principles as fully as is advocated, it will 
be all to the good if his outlook is coloured by them. 
Gone for ever will be that shibboleth * there is no 
sentiment in industry.” 


Ventilating and Air Conditioning Funda- 
By W. H. Severns. London: Chapman 
and Hall, Ltd. 1937. Price 20s. 


FUNDAMENTALLY a presentation of the 
details of heating, ventilating, and air conditioning, 
this book is primarily intended as a reference work 
for students, and as such is worthy of the attention 
of those who are engaged with the preliminary stages 
of the profession. 

The text is written in a manner which makes it 
easily assimilated, and the calculations necessary in 
the preparation of schemes are given at length. The 
information regarding heating by low-pressure hot 
water is not sufficiently detailed to include complete 
data necessary to the English student, but as the 
book is based on American practice that is under- 
standable. The apparatus illustrated is of American 
manufacture, but any calculations referring to it, 
such grate area in boilers, &c., are basically 
sound. 

The opening chapters deal with the theory of heat 
and gases, and descriptions of the apparatus in 
everyday use, such radiators, boilers, pipes, 
and fittings, &c., follow. Methods of sizing hot 
water heating and steam pipes are then considered. 
In the former, calculations for the loss of head by 
friction involve the use of milinches in place of the 
standard inches water gauge, and this may prove 
rather confusing at first to English users. 

Finally, ventilation is dealt with in detail. Chapters 
are given on air humidification, dehumidification, 
drying of materials, control of air temperature and 
humidity, &c., and this part of the werk should prove 
to be of special interest. 

The addition of a number of practical problems 
at the end of some chapters to illustrate the use 
to which the calculations in the text are applicable, 
is particularly useful as the solving of such problems 
no doubt will help the reader to grasp the principles 
involved. 

The work is a departure from the usual English 
text, but to those desirous of extending their funda- 
mental knowledge, it is well worthy study. 
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ErratumM.—Literature, page 124, col. 1, seventh 
line from foot of second paragraph, for EF. B. Kitson 
read E. B. Wilson. 








Obituary. 


GERALD GASCOIGNE LYNDE. 

A WIDE circle of our readers, especially civil 
engineers and contractors, will learn with deep regret 
of the death of Mr. Gerald Gascoigne Lynde, M. Inst. 
C.E., Past President of the Federation of Civil Engi- 
neering Contractors, which took place on Monday 
last, August Ist, at his home, Tenchley’s Park, 
Limpsfield Common, Surrey, following an operation. 
Mr. Lynde was born at Sale, Cheshire, on March 
2nd, 1873, and was educated at Giggleswick School. 
In 1890 Mr. Lynde joined Edmund Nuttall, Sons and 
Co. as an assistant engineer, and he was associated 
with that firm throughout his life—for many years 
as its managing director. During Mr. Lynde’s 
connection with the firm many large engineering 
projects were carried out, including extensive works 
on the Manchester and Huddersfield main drainage 
schemes, Newcastle and Reading tramways, a number 
of docks at Manchester, Newcastle, and Bristol, the 
Walker Naval Yard, the Royal Liver Building, large 
waterworks contracts for Manchester and Birming- 
ham, and the Mersey Tunnel. 

In association with John Mowlem and Co., Ltd., 
the King George V Dock at Southampton was con- 
structed. The firm was also more recently interested 
in heavy tunnelling operations on the Trans-Iranian 
Railway, and also in extensive sea walls for the 
Wallasey Corporation, Trinidad Harbour, and impor- 
tant works for the Admiralty. 

Mr. Lynde was associated with the first Lord 


1926 
succeeded Lord Cowdray as President and continued 


of Civil Engineering Contractors. In 
in that office until 1933. He was a member of the 
Institution of Civil Engineers and for the year 
1924-5 was President of the Manchester and District 
Association, and more recently was appointed a 
member of the Research Committee of the Institution 
of Civil Engineers. He was a past President of the 
British Neetion of the Société des Ingénieurs Civils 
de France. 

Mr. Lynde was a member of the Newcomen Society 
and was a widely read student of history, particularly 
that relating to civil engineering. In this connection 
he was author of a paper on “ The Development of 
Civil Engineering Contracting,’ read before the 
Liverpool Rotary Club. He was also author of “ Civil 
Engineering Contracting,” an article appearing in 
British Industry, published by the Federation of 
British Industries in 1933. 


CAPTAIN F. S. BARNWELL. 

Iv is with regret that we have to record the death 
of one of the pioneers of British aviation. Captain 
F. Sowter Barnwell, who was killed in a flying acci- 
dent at Bristol Airport, on Tuesday, August 2nd. 
At the time of his death he was chief designer to the 
Bristol Aeroplane Company. Captain Barnwell was 
apprenticed to a shipbuilding firm in Govan, and later 
went to the United Stétes to work for a shipbuilding 
firm near Boston. After returning to this country he 
became interested in aircraft construction, and with 
his brother conducted a number of experiments. He 
was appointed chief draughtsman to the British and 
Colonial Aeroplane Company—~later the Bristol Aero. 
plane Company—in 1911. During the war he served 
in the Royal Flying Corps, but was recalled to become 
designer to the Bristol Aeroplane Company, and in 
that capacity achieved great distinction as the 
designer of the “ Bristol Fighter”’ aircraft. The 
machine was adopted as the standard two-seater 
fighter by a number of countries. Captain Barnwell 
accepted a temporary commission in the Royal 
Australian Air Force in 1921, but returned to Bristol 
two years later. In addition to being a Fellow of the 
Royal Aeronautical Society, he was one of the original 
members of the Bristol and Wessex Light Aeroplane 
Club, and a member of the Royal Aero Club. 








SIXTY YEARS AGO. 


IN our issue of August 9th, 1878, we recorded the death 
of Mr. Thomas Whitwell, the originator of the Whitwell 
air heating stove used in connection with iron smelting 
and steel manufacture. He was in partnership with his 
brother, William in the firm of William Whitwell and Co., 
Thornaby Ironworks, South Stockton, William managing 
the commercial side of the business and Thomas devoting 
his attention to the engineering and practical aspects. 
The company had recently installed at its works an experi- 
mental Bicheroux furnace for heating iron. This furnace 
was distinguished by the fact that it was fired by producer 
gas. The producer was sunk below the level of the 
surrounding ground and was directly connected to the 
hearth chamber of the furnace by a short vertical flue. 
Something had gone wrong with the furnace. Mr. Thomas 
Whitwel! and his draughtsman examined it on the evening 
of Sunday, August 4th. On Monday morning it was set 
to work, but the furnaceman found it would not heat the 
iron and left it and returned home, Shortly afterwards 
Mr. Thomas Whitwell and his foreman fitter made another 
examination and for that purpose entered the pit in which 
the producer was housed. A passing workman observed 
them stooping down, endeavouring, as he thought, to 
withdraw a fire-bar from the furnace grate. Almost 
immediately afterwards there was an explosion. The two 
men, scalded and scorched, managed to climb ont of the 
pit, but both died soon afterwards. Some said that the 
furnaceman had left the damper closed and that the gas 
which accumulated inside the producer exploded when 
with the withdrawal of a fire-bar it was allowed to mingle 
with the air in the pit. Others held that some live coal 
fell into the water which had been allowed to gather at the 
bottom of the pit and that the explosion was caused by 
the rapid formation of steam to the exclusion of air. The 
accident greatly distressed the members of the Middles- 
brough Exchange, and the Cleveland Institution of Engi- 
neers, of which Thomas Whitwell was one of the origi- 
nators and, at the time of his tragic death, the President. 
In addition to the technical developments which have 
made his name familiar to this day in iron and steel circles 
and to his partnership with his brother in the Thornaby 
Ironworks, Whitwell was the originator and managing 
director of the Southern States Coal and Iron Company, 
which owned valuable mineral and other property in 
Tennessee. He also took a leading part in the public life 
of Stockton. In the interests of philanthropy he served as 
a special commissioner for administering the “ Friends’ ’ 
war victims fund in France during and after the Franco- 
Prussian war. In the execution of that undertaking he 
had many adventures and escapes and for a short time 
was held prisoner by the Germans at Metz. 








RevTrREMENT oF Mr. WituiamM WHITELAW.—Mr. 
William Whitelaw, chairman of the London and North- 
Eastern Railway Company, has intimated to his colleagues 
on the board that owing to his age and his having had 
to assume onerous personal responsibilities in consequence 
of the recent death of his elder brother, he finds it impossible 
to continue to give adequate time to the affairs of the 
company and that he desires to retire from the board at 








excellent foreman has proved a complete failure as a 
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a date convenient to them. 
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Lloyd’s Register 
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N view of the discussions now taking place on the 

increase and maintenance of the tonnage of the British 
mercantile marine, the rival demands of the various types 
of propelling machinery, and the possible increased use 
of coal in British ships, the Statistical Tables, which form 
part of the Lloyd’s Register Book for 1938-39, will be 
of interest to many of our readers. 

In the accompanying engravings we show in diagram- 
matic form the increase and decrease in the world’s 
ownership of steam and motor tonnage. 

The tables show that during the last twelve months 
there has been an increase in the steam tonnage owned 
in the worid of 114,471 tons, an increase of 1,484,240 tons 
in the motor tonnage, and a decrease in the tonnage of 
sailing vessels and non-propelled craft of 38,224 tons, 
making a net increase of 1,560,487 tons in the total tonnage 





Statistical Tables. 


tons; Holland, 1,380,302 tons; Greece, 1,068,408 tons ; 
and France, 958,497 tons. ‘The only decrease during this 
period, other than in Great Britain and Ireland, was 
that in the case of Germany, where, although the number 
of vessels has increased by 231, the present total tonnage 
is still 903,063 tons below that for June, 1914. 

The present century has witnessed unprecedented 
development in the mercantile fleets of the world, the 
steam and motor tonnage having increased from 24,009,000 
tons in 190] to 66,870,000 tons in 1938. In the case 
of Great Britain and Ireland the figures have risen from 
12,053,000 tons to 17,675,000 tons, and the concurrent 
increase in the tonnage owned abroad is indicated in the 
following table, comprising the eight leading countries : 


Percentage of steam and 
motor tonnage owned in 
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amongst the principal maritime countries are the following, 


viz.:—United States of America, sea, 421,047 tons; 

China, 127,250 tons ; and Spain, 95,572 tons. 

STEAM AND Motor TONNAGE aT JUNE, 1914, AND AT 
. JUNE, 1938. 


The number and gross tonnage of steamers and motor- 
ships owned in the world as recorded in Lloyd’s Register 
Book for the years 1914 and 1938 shows that from June, 
1914, to June, 1938, the net increase in the world’s steam 
and motor tonnage was 21,466,274 tons, equal to 47-3 
per cent. of such tonnage in existence in 1914, and that the 
net addition in the number of vessels was 4965. 

Since June, 1914, there has been a net decrease in the 


steam and motor tonnage belonging to Great Britain 
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and Ireland of 1,216,685 tons, or 6-4 per cent. of the 
tonnage owned in 1914, while the number of ships has 
decreased by 1744 during the same period. In the British 
Dominions, Colonies, &c., there has been an increase of 
1,412,069 tons (86-5 per cent.) and 682 vessels since 1914 ; 
so that the totals for the British Empire at June, 1938, 
compared with those at June, 1914, show an increase of 
195,384 tons (1-0 per cent.), but a decrease of 1062 vessels. 
The aggregate increase of tonnage owned in other countries 
during the same period represents more than 85 per cent. 
of the pre-war tonnage owned. 

Further comparison of the figures of other countries 
for 1914 and 1938 shows that the largest increases took 
place in the United States, sea, 6,909,557 tons; Japan, 














from Great Britain and Ireland, France was the only 
one to show a decrease in the proportion of tonnage owned 
during the period 1901-1914, and that since 1914 Great 
Britain and Treland and Germany alone show a decrease. 


SAILING VESSELS, NON-PROPELLED BaRGEs, &c. 


The reduction in the tonnage of sailing vessels and non- 
propelled barges, &e., since pre-war times, say, June, 
1914, is about 3,000,000 tons gross. The present propor- 
tion of such tonnage to the world’s total tonnage is less 
than 1-5 per cent. Of the world’s tonnage of such sailing 
vessels and barges, 535,000 tons (54-8 per cent. of the total) 
are now under the United States flag, and the other 
countries which still have an appreciable amount of 
similar tonnage are: Great Britain and Ireland, 105,000 
tons ; Canada, 81,000 tons ; Finland, 37,000 tons ; Italy, 
31,000 tons ; and France, 23,000 tons. 

If barges, the majority of which are generally towed, 
and other craft included in the sailing tonnage because 
not fitted with engines for self-propulsion, be excluded, 
the world tonnage of sailing vessels amounts only to 
some 259,000 tons, of which 62,000 tons (23-8 per cent. 
of the total) belong to the United States, 37,000 tons are 
owned in Finland, 31,000 tons in Italy, 17,000 tons in 
Canada (coast), 12,000 tons in France, 11,000 tons in 
Great Britain and Ireland, and 10,000 tons in Portugal. 
[t may be of interest to state that there are still recorded 
in the Register Book 5 sailing vessels of between 3000 and 
3200 tons gross each. 

Size AND AGE OF STEAMERS AND MOTORSHIPS. 

A considerable increase has taken place in recent years 
in the number of sea-going steamers and motorships 
of 4000 tons and above. In 1914 there were 3608 such 
vessels, and now the number reaches 6426, of which 
540 are of 10,000 tons and above, including 77 of 20,000 
tons each and upwards. Of the 540 vessels, 253 are under 
the British flag. 

It may be noted that over one-half of the total number 
of steamers and motorships recorded in Lloyd’s Register 
Book are of less than 1000 tonseach. Of the motorships 
now in existence in the world there are 1681 of 4000 tons 
and above; 366 of them are between 8000 and 10,000 
tons each, and 199 are of 10,000 tons and upwards. 

From the table in which steamers and motorships are 
classified according to their size and age, it is to be noticed 
that there are 3269 vessels less than five years old, with 
a tonnage representing 12-9 per cent. of the total steam 
and motor tonnage. Vessels of twenty-five years and over 
amount to 9571, with an average tonnage of 1377 tons, 
compared with 2643 tons for those under five years of age. 

Of the 1317 vessels of 8000 tons and upwards now in 
existence, 284 have been built during the last five years. 

Of the tonnage owned in Great Britain and Ireland, 
18-0 per cent. is less than five years old. Of the principal 
maritime countries abroad, those having the largest 
proportion of new tonnage (less than five years old), 
are Japan, with 23-6 per cent.; Australia and New 


| per cent.; Holland, with 19-1 per cent.; Germany, with 
17-0 per cent.; Denmark, with 13-8 per cent.; Sweden, 
with 13-7 per cent.; and France, with 11-0 per cent. 
On the other hand, Spain has but 4-3 per cent., while 
of the United States sea-going tonnage 4-1 per cent., of 
Greek tonnage 3-1 per cent., of Canadian tonnage 1-2 
per cent., and of Italian tonnage only 1-0 per cent. is under 
five years old. 

Of the tonnage registered in Great Britain and Ireland, 
79-2 per cent. is under twenty years old and 56-8 per 
cent. is under fifteen years old, while the corresponding 
percentages for the tonnage owned abroad are 63-7 and 
35-0 per cent. 

The size group of vessels with the largest aggregate 
of tonnage is that from 4000 to 6000 tons, comprising 
17,962,566 tons, equal to 26-9 per cent. of the world’s 
total steam and motor tonnage. Vessels of 15,000 tons 
each and upwards represent only 5-8 per cent. of the 
total tonnage ; it may be noted, however, that upwards 
of 45 per cent. of such tonnage is registered in Great Britain 
and Ireland. 

TyPE OF MACHINERY. 

Another table gives particulars of the number and gross 
tonnage of steamers and motorships according to the 
type of machinery used for their propulsion. The figures 
show the extent of the great development which has taken 
place in the use of steam turbine engines and of internal 
combustion engines. There are now 1865 steamers of 
12,141,535 tons fitted with turbine engines or a combina- 
tion of steam turbines and reciprocating engines, and 
6912 vessels (including auxiliary vessels) of 15,232,953 
tons, fitted with internal combustion engines, as com 
pared with 730,000 tons and 234,000 tons respectively 
in 1914. 

While during the last twelve months there has been 
an increase of 1,484,000 tons in the tonnage of motor- 
ships, and of 139,000 tons in the tonnage of vessels fitted 
with steam turbines, there has been a reduction of 279,000 
tons in steamers fitted solely with reciprocating steam 
engines. Since June, 1925, there has been an increase of 
12,519,000 tons in the motorship tonnage. 

Of 10,715,680 tons of oil tankers, excluding vessels of 
less than 1000 tons gross, 5,408,974 tons are steamers and 
5,306,706 tons are vessels fitted with interna! combustion 
engines. 

Although the total motor tonnage amounts only to 
22-5 per cent. of the aggregate tonnage owned in the 
world, and, in the case of Great Britain and Ireland, to 
22-8 per cent. of the tonnage registered there, the highest 
percentages among the principal maritime countries are 


to be found in the following, viz.:—Norway, 59-5; 
Denmark, 49-1; Sweden, 44:8; and Holland, 43-0; 


and France have the 
6-4, 


whereas Greece, the United States, 
smallest proportions of motor tonnage, viz., 1-1, 
and 11-9 per cent. respectively. 

An analysis of the type of machinery now employed 
also shows that there are recorded in Lloyd’s Register 
Book 601 vessels with a total tonnage of 2,701,651 tons 
which are fitted with a combination of steam turbines and 
reciprocating engines. Another interesting particular is 
that in the case of 110 vessels with a tonnage of 644,990 
tons electric propulsion has been adopted, the motors 
being supplied with current from generators which are 
driven either by steam turbines or oil engines. It may be 
added that auxiliary electric drive has also been adopted 
in a number of other cases. Of the 110 vessels mentioned 
above, 60 of 277,993 tons are owned in the United States. 
Of vessels exceeding 20,000 tons gross in which electric 
propulsion is employed, five fly the British flag, and one is 
owned in each of the following countries, viz., France, 
Germany, and the United States. 

Of the 29,409 steamers and motorships of 100 tons gross 
and upwards recorded in Lloyd’s Register Book, 381 
are twin-screw vessels and 105 have triple or quadruple 
screws. 

Although few paddle steamers are now built, there are 
still in existence and recorded in Lloyd’s Register Book 295 
such vessels, of 211,332 tons. 





CoaL AND OIL FUEL. 
There are recorded in the new Register Book 4023 
steamers of 20,058,452 tons fitted for burning oil fuel, 
of which 822 of 5,218,412 tons are registered in Great 
Britain and Ireland and 1431 of 7,507,220 tons are regis- 
tered in the United States of America. 
The above figures, in conjunction with those given in 
the preceding section, enable a comparison to be made 
between the respective employment of coal] and oil fuel at 
the present time as compared with 1914. 
1914. 
Percentage 
of total 
tonnage. 


1938. 
Percentage 
of total gross 
tonnage. 





Coal. wales Poles SS-84 46-54 
Oikfuel for boilers... 20... 2-65 29-57 
Oil, &e. in internal combustion 
engines ria 0-45 22-45 
Sailing vessels, non-prop. barges, 
&e. OOD «ks. 1-44 
100-00 .. LOO- 00 


It will thus be seen that well under 50 per cent. of the 
tonnage of the world’s merchant marine now depends 
entirely upon coal, while in 1914 the percentage was 
nearly 89. The tonnage of steamers using coal which in 
1914 reached 43,860,000 tons, is now 31,579,000 tons, or 
more than 12,000,000 tons less. It should, of course, be 
remarked that oil is not necessarily always used in steamers 
fitted for burning oil fuel, as in a number of cases coal- 
burning fittings can readily be substituted when occasion 
demands the use of coal in preference to oil. 
TYPE OF VESSELS. 

The tables show the total tonnage of certain types of 
vessels. The tonnage of the 1655 oil tankers of 1000 tons 
gross and upwards, amounts to 10,715,680 tons; 410 of 
2,672,219 tons are registered in Great Britain and Ire- 
land, 418 of 2,759,642 tons are registered in the United 
States, and 262 of 1,972,469 tons in Norway. In addition, 
there are 138,776 tons of tankers of less than 1000 tons 
each. The tonnage of steam and motor trawlers and other 
fishing vessels and whalers amounts to 1,173,056 tous. 
An analysis of the vessels recorded in the Register Book 








3,298,326 tons ; Norway, 2,655,822 tons; Italy, 1,828,517 








Zealand together, with 22-7 per cent.; Norway, with 21-9 


shows that 416,527 tons represent tugs and salvage vessels, 
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ferries amount to 238,715 tons, cable vessels to 65,044 tons, 
while river vessels and vessels owned by municipal cor- 
porations or harbour authorities, and steam barges, dredgers 
and similar craft, amount to 524,462 tons. 

Lt is thus shown that, without taking into account size, 
age, or material, there are about 13,275,000 tons of vessels 
which are not used for ordinary cargo and passenger 
purposes, 

Another table shows the relatively high efficiency of 
the merchant fleet of Great Britain and Ireland, which, 
while including 26-43 per cent. of the world steam and 
motor tonnage as recorded in the Register Book, actually 
comprises 35-88 per cent. of the more efficient ocean-going 
tonnage available for general cargo and passenger purposes. 

Further comparison of the ocean-going tonnage, as 
defined above, with the total steam and motor tonnage 
owned, shows the following differences in percentage of 
the world totals, viz., Germany, -{-1-74 per eent.; Japan, 

0-92 per cent.; Holland, +0-89 per cent.; Italy, 

O-S7 per cent.; France, +0-84 per cent.; Norway 

2-93 per cent.; and the United States, —2-06 per cent. 
The reductions noted for the two latter countries are, ot 
course, due to the very large proportion of oil tanker 
tonnage included in their respective merchant fleets, and 
also in the case of the United States to the considerable 
tonnage trading on the Great Lakes, such tonnage being 
deducted for the purposes of the second part of this table. 


TONNAGE OWNED IN THE WORLD. 


The table illustrating the development of the merchant 
navies during the last thirty-five years shows for each of 
the years 1904-1938 the number and the gross tonnage of 
the steamers and motorships, and of the sailing vessels 
owned in the world, distinguishing also the principal 
maritime countries. 

From this table some remarkable variations 
observed. In 1904 the gross tonnage of steamers amounted 
to 28,.633.000 tons, and the gross tonnage of sailing vessels 
to about 6,591,000 tons. Since then the steam and motor 
tonnage has increased by more than 38,000,000 tons, while 
the sailing tonnage has decreased by more than 5,500,000 | 
Apart from the enormous increase which took place 
in the United States sea-going steam and motor tonnage 
from 1916 to 1922, and the decrease during the period 
1914-1920 in the German tonnage, both due to the war, 
the following are the most noticeable changes during the 
thirty-five years :— 

rhe sail tonnage registered in Great Britain and Ireland 
and in Norway, which in 1904 amounted to about 
1,504,000 tons gross and 756,000 tons gross respectively 
is now reduced to about 105,000 tons (mostly non-propelled 
barges, &e.) and 800 tons respectively. 

The increase in the steam and motor tonnage owned in 
(jreat Britain and Iréland amounted to 3,676,000 tons. 
\s compared with 1904 the most notable increases in steam 
and motor tonnage owned are shown at the present time 
by the following countries, viz.:—Japan, with a tonnage 
now equal to 7-5 times the earlier figures ; United States, 
6-38 ; Greece, 5-4 times; Norway, 4:5 times; 
Italy, 4 and Holland, 4-4 times. 


are 


tons. 


tines 
5 times ; 

ToNNAGE Lost AND BROKEN UP. 

The statistical tables show the tonnage of steamers and 
motorships lost and broken up in each calendar year from 
1914 onwards. As regards losses, one point may be 
mentioned, and that is the considerable decrease in the 
percentage lost during the last five years, as compared 
with the pre-war quinquennial period. The average 
yearly percentage of steam and motor tonnage lost during 
the years 1933-37 amounts only to 0-55 per cent., whereas 
during the years 1909-13, for instance, the average was 
1-17 per cent. Apart from the improvement in means of 
communication and safety appliances generally, these 
figures may, of course, be influenced to some extent by the 
large amount of tonnage laid up during recent times. 

he figures for steamers and motorships broken up 
show variations to a very large extent from year to year. 
During the period 1905-1914 the minimum was 87,737 
tons and the maximum 251,900 tons. 
1915-1920 practically no tonnage was broken up, the 
vearly average only amounting to 10,000 tons. Quite 
different conditions are shown tor recent years. During 
1921 the tonnage broken up amounted to 77,500 tons; 
it inereased to 315,000 tons for 1922, and to 963,000 tons 
for 1923, since which year it has kept at a high level, with the 
exception of the year 1927. From 1930 the figure rose 
sharply witil 1933, when the two-million mark was passed. 
During the last four years the totals have rapidly decreased 
and the 587,823 tons broken up during 1937 is, with the 
exception of 1927, the lowest annual figure recorded since 
1922. It is 790,000 tons less than the yearly average for 
the last five years, and 590,000 tons less than that for the 


During the years | 








ten-year period 1928-37. 
The aggregate steam and motor tonnage broken up | 
during ten years—-11,779,000 tons—represents a 
vearly average of 1-7 per cent. of the tonnage owned. 
\dding to these figures the tonnage of steamers and motor- 
ships lost through casualties during the same period 
3,771,000 tons—it will be seen that the average wastage 
of sea-going merchant tonnage, excluding sailing vessels, | 
is less than 2-5 per cent. per year of the tonnage owned. 
The total figures for tonnage broken up during the ten 
years include 3,807,000 tons registered in Great Britain 
and Ireland ; 2,046,000 tons in the United States, exclud- 
ing lake vessels ; 1,245,000 tons in Italy ; 891,000 tons 
in France ; 604,000 tons in Germany ; and 572,000 tons 


} 
these 


in Japan. 

As regards Great Britain and Ireland, the 
broken up during this period represents a yearly average 
of 2 per cent. of the tonnage owned, as compared with 
1-6 per cent. in respect of tonnage owned abroad. It is 
to be noted, further, that of the tonnage now owned in 
(;reat Britain and Ireland, only 20-8 per cent. consists of 
vessels of twenty years of age and above, whereas the 


tonnage 





tonnage owned abroad 36-3 per cent. consists of vessels 
of such age. 
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BENZOI RECOVERY aT DovER GASWORKS. 
Dover 


have been placed for benzol-recovery plant for 
gasworks, and it is expected that production will begin 
at the end of this year. 


Voltage Regulators of Ungoverned 
Generating Sets. 


ALTHOUGH rushing streams and waterfalls are potential 
sources of electrical energy, the of providing 
small plant to utilise them is often prohibitive, and 
any scheme that tends to reduce the cost is worthy of 
consideration. The voltage regulation of ungoverned 
water wheel generating sets, which have a no-load or 
run-away speed of about 185 per cent. of the full load 
speed, lends itself to simplification. If a water wheel is 
designed for a full load speed of, say, 1150 r.p.m., the no- 
load speed would be about 2140 r.p.m., which gives rise 
to the necessity for providing a generator which gives 
equal voltage under both these conditions. Even when 
compounded for voltage regulation in the conventional 
manner, D.C. generators coupled to ungoverned water 
wheels are subjected to wide voltage variations when the 
load changes. Since the speed varies with load over a wide 
range, a generator compounded for the desired voltage at 
no load and full load may produce at part load a voltage 
as much as 25 per cent. higher. If such a generator were 
designed for 110 volts at no load, then the voltage at 
about half load would be approximately 137 volts, and 
the life of, say, 115-volt lamps operating for any length 
of time would be considerably shortened. 

Asimple scheme for overcoming the difficult y is described 
by Messrs. R. S. Tener and E. 8. Dibble in a recent issue 
of the General Electric Review, published by the General 
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FiG. 1—-GENERATOR WITH THYRITE RESISTOR 


Electric Company of America. Thyrite, which we scarcely 
need explain, is a ceramic product, has been successfully 
applied to overcome the high voltage tendency on 
1200 to 2200 r.p.m. D.C. generators driven by ungoverned 
water wheels. A standard generator somewhat larger than 
a machine of corresponding output at constant speed, 
and with a special compound winding, is used. 
in the diagram, Fig. 1, the shunt field is connected across 
the armature terminals, through the field rheostat in the 


ordinary way, and an auxiliary differential shunt field | 


winding is connected across these terminals through a 
Thyrite resistor. The characteristics of a resistor of this 
kind are, as well known, such that an _ increase 
in voltage will result in an increase in current through 
it considerably in excess of that corresponding to 
the voltage rise. Thus when a _ Thyrite resistor 
is connected in a differential shunt winding, as in the 
diagram, the automatic regulation of a generator is facili- 
tated. As the terminal voltage of the machine tends to 
rise with increasing speed, the Thyrite resistor causes a 
greater current to flow in the auxiliary field winding 
than in the main field winding, with the result that as 
these windings are in opposition, the net excitation at the 
higher speeds is considerably reduced. 

Operating characteristics of this generztor are shown in 
Fig. 2. The main shunt field lines are, of course, deter- 
mined by the rheostat setting and the net shunt field lines 


Is 


Fic. 2—CHARACTERISTiIC CURVES 


are obtained by subtracting the differential shunt field 
ampere turns from the main shunt field turns. It will be 
noted that in the upper half of the net shunt field lines 
ampere turns decrease as the voltage increases, the half- 
load and full-load ampere turns being equal to the net 
shunt field ampere turns, plus the corresponding series 
field ampere turns. The location of the points A, B, and C, 
corresponding to no load, half load, and full load, are 
definitely fixed by the large angle between the field ampere 
turn lines and their respective saturation curves, and the 
hump in the corresponding speed voltage curve is slight 
heecause of the shape of the ampere turn lines and the low 
iron saturation of the machine. In Fig. 3 is shown a typical 
test curve giving the speed load and voltage characteristic 
of a 5-kW Thyrite-controlled generator driven by an un- 
governed water wheel. 

The resistor consists of 3in. discs, and can be made for 
operation at pressures from 100 to 125 volts or 200 to 
250 volts. Having no moving parts, it can be mounted 
on the floor, wall, or at the back of a switchboard. Instead 
of connecting the resistor in circuit with a differential field 
winding, as shown in Fig. 1, it can be connected in the 








As shown | 





field circuit of a directly coupled exciter supplying 
excitation current to the main generator, when the 
Thyrite acts as before as a stabiliser, making it possible 
to work with greatly reduced excitation. 

As the size and cost of a generator with directly applied 
Thyrite control increases rapidly with the higher ratings, 
it may be more economical to use a generator of normal 
design for the required output at the lower speed and a 
direct-connected Thyrite-controlled exeiter. Although 
the exciter must be oversized, being a relative small 
machine, the increase in cost on account of its abnormal 
dimensions is small compared with the overall cost of the 
alternative arrangement. Thyrite control applied to a 
direct -connected exciter is recommended for speed ranges 
exceeding 2 to Ll. 

At present, D.C. generators with Thyrite control for 
coupling to ungoverned water wheels are built for a speed 
range of 1200 to 2200 r.p.m. in standard sizes up to and 
including 20 kW. They can also be built to operate at 
lower base speeds, such as 850 to 1570 r.p.m., with pro 
portionally reduced capacity. By reason of the fact that 
the cost and size of the Thyrite units to obtain regulation 
in the lower ranges of voltage are excessive, the Thyrite 
eontroWed generator is not economical at voltages lower 
than [LO volts. When connected in series with the main 
shunt winding, as shown in Fig. 1, a shunt regulator pro 
vides a convenient means of adjusting the voltage, the 


one 
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Load current (amperes) 


FiG. 3-SPEED, LOAD AND VOLTAGE TEST CURVES 


effect raise the overall voltage curve without 
materially changing its shape. 

The conclusions of the authors of the article mentioned 
are that the use of Thyrite control for small D.C. gene- 
rators coupled to ungoverned water wheels gives a much 
better speed-load-voltage characteristic than can be 
obtained by the conventional system of compounding, 
and as the Thyrite unit requires little attention or adjust- 
ment, it is very suitable for these installations. Despite 
the larger frame size of the Thyrite-controlled generator, 
the overall cost is less than that of standard constant 
speed sets because no regulators for speed or voltage are 
needed. The only adjustment required is an occasional 
change in the field rheostat to compensate for seasonal 
water conditions. When the hydro-electric plant is at 
some distance from the load, it is a simple matter to over 
compound the generator to compensate for line drop. 
Installations already in operation are said to be giving 
excellent service and have made it possible to use elec 
tricity in isolated’ houses, ranches, and farms 
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THE IRON AND STEEL INSTITUTE AND 
INSTITUTE OF METALS IN AMERICA. 


THe Joint Autumn Meeting of the Lron 
Institute and the Institute of Metals will be held this year 
in New York on October 3rd and 4th, as a result of invi- 
tations received from the American Lron and Steel Insti 
tute and the American Institute of Mining and 
Metallurgical Engineers. A tour in Canada has been 
arranged as a preliminary to the meeting and visits will be 
made to Quebec, Montreal, Ottawa, and Niagara Falls 
between September 22nd and October 2nd. After the 
meeting tours have been arranged in the United States, 
visiting Washington, Pittsburgh, Cleveland, Detroit, 
Boston and Chicago. The arrangements cover a period 
between September 22nd and October 26th, but as it is 
recognised that members may not wish to spend so long 
a time abroad, the programme is divided into four sections 
covering respectively the preliminary Canadian trip, the 
meeting in New York, a tour of Detroit, including Wash 
ington and Pittsburgh, and three alternative tours after 
October 18th, including visits to Buffalo or Chicago. The 
tours are being organised with the assistance of the 
American Societies mentioned above. Jn each of the 
chief cities included in the itinerary local committees have 
been formed and will act as hosts for the parties. During 
the tour in Canada the Canadian Institute of Mining and 
Metallurgy has agreed to act as host. The visit to Detroit 
will coincide with part of the ** Metals Week ” (October 
17th to 21st) and ** National Metals Exposition,’ organised 
by the American Society for Metals. 


and Steel 








Import Doris Apvisory ComMirrer.—‘The Import 
Duties Advisory Committee gives notice of an application 
for the addition to the free list of pig iron produced in an 
electric furnace and containing not more than 0-025 per 
cent. by weight of phosphorus, not more than 0-020 per 
cent. by weight of sulphur, and not more than 2-5 per 
cent. by weight of total carbon. Any representations 
which interested parties may desire to make in regard to 
this application should be addressed in writing to the 
Secretary, Import Duties Advisory Committee, Shell-Mex 
House, Strand, London, W.C.2, not later than August L&8th, 
1938. 
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Coal in the Mercantile Marine. 


On February 16th, 1937, a Conference representative 
of all the interests concerned— shipowners, shipbuilders, 
marine engineers, colliery owners and employees, coal 
exporters, the Coal Utilisation Council, and a number of 
professional institutions and Government Departments 
unanimously passed the following resolution : 


“That this Conference welcomes the steps which have 
been taken to bring to the attention of the interests 
concerned the possibility in the national interest of 
obtaining an increased use of coal for bunkering pur- 
With the object of examining the matter in 
further detail, and of formulating proposals designed 
to secure the object in view, the members of the Con 
ference agree to recommend the setting up at an early 
date of a committee representative of the shipping, 
coal, and marine engineering interests attending the 
Conference.”’ 


yp ses, 


In pursuance of that resolution, a Committee 
appointed, with the following terms of reference : 


was 


To examine the possibility in the national interest 


of obtaining an increased use of coal for bunkering 


purposes and to formulate proposal designed to 
secure that objec . 
The Committee met under the chairmanship of Sir 


Alfred Faulkner, and its Report to the Secretary for Mines 
has just been issued and extracts are printed herewith 
In Tables 1 and IL the problem is examined from the 





TaBLe | Steam and Oil Ships Constructed as Recorded in Lloyd's Register. 
= 
Internal combustion (in- 
Coal-fired tonnage Oil-fired cluding Diesel electric). 
Year Total . - - - ~ 
tonnage. | | Proportion of| | Proportion of | Proportion of 
| i « onstructed, |total tonnage. Constructed. |total tonnage.! Constructed. total tonnage. 
| Million tons. | Million tons. | Per cent Million tons.| Percent. | Million tons. Per cent. 
1924-25 | 1-31 0-67 | 51-2 0-34 25-9 0-30 i 22-9 
1927-28 1:87 0-63 $3-7 0-43 | 23-0 0-8] 43-3 
192% 30 | 1-80 | 0-68 R77 0-27 15-0 0-85 H 417-3 
1931 32 | 0-91 | 0-06 | 6-5 0-26 28 0-59 | 65-0 
1933 | 0-35 0-09 25-7 0-02 5 0-24 68-6 
1934 | 0-75 O15 1-0 0-05 } 6 0-55 } 73-3 
1935 | 1-00 0-20 20-0 0-22 go:9 0-58 | 58-0 
1936 ! 1-33 0-26 19-6 O-16 12-0 O-9] 68-4 
! 
point of view of ships comstructed in certain years and | heaters or air heaters, and the engine-room and _ ship’s 
those in existence, The first gives the ships constructed | auxiliaries are steam driven, certain pumps being directly 
in certain years. These figures are for the world, so far | connected to the main engine. This group represents old 
as information is available type machinery, and even under the best conditions cannot 
It will be noticed that in the post-war years, the con-| be regarded as fairly representing the efficiency which 
truction of internal combustion (Diesel) tonnage pre team is able to give. The coal consumption of vessels 


dominates 
The second table Shows the ships ip existence (including 


those laid up) over a series of years. These figures are 


also for the world, so far as the statistics are available : | 
This table shows clearly the diminution in the coal 
fired tonnage during the last quarter of a century. Imm 





thately before the war, 96 per cent. of the total tonnage 


Paste IL.—TJ'onnage of Existing Ships as Recorded in Lloyd’s Register. 


Coal-fired 
As at July Ist. Total 


tonnage. 








Tonnage. jtotaltonnage.| Tonnage. |total tonnage.| Tonnage. |total tonnage. 
Million tons. | Million tons.| Percent. | Million tons.} Per cent Million tons.| Per cent. 
45-40 13-86 96-6 1-31 } 0-23 | 0-5 
61-51 | 42-38 68-9 17-16 3-2 
63-27, | 40-51 64-0 18-48 | | 6-8 
66-41 10-36 60-3 | 19-42 | | 10-0 
| 68-72 | 39-29 57-2 20-00 | | | 13-7 
66°63 | 36°37 | 54-6 20-06 | | | 15-3 
| 64-36 33-90 | 52-7 | 19°86 16-5 
63-73 32-54 | 51-0 19-89 | | | 17-8 
1936 64-00 | 31-95 49-9 19-75 | | 19-2 
1937 65-27 | 31-75 18-6 19-77 | | 21-1 
' | | } 


of the world (excluding sailing vessels) was coal fired. 
By 1937, less than half the world’s tonnage was coal fired ; 
oil had gained the upper hand. The progress of the internal] 
combustion engine during the same period was from less 
I per cent. to more than one-fifth of the world’s 
tonnage, and that of the oil-fired boiler from than 
3 per cent. to nearly one-third of the total tonnage. 

It will, of course, be appreciated that, having regard 
to the figures given in Table I, as time goes on and the 
older ships go out of commission, there will be a com- 
prehensive acceleration in the proportion of motorships. 

The first part of the Committee’s inquiry involved 
the examination of a number of technical questions 
and the correlation of data regarding the performance 
of similar ships, coal fired and oil fired, employed in 
similar trades. 

As a basis of its investigation, the Committee found a 
document ready to its hands. The Combustion Appliance 
Makers’ Association (Solid Fuel) had prepared a ** Memo- 
randum on the Use of Coal in the British Merchant 
Marine” before the Conference in February, 1937 was 
convened. This Memorandum dealt at some length with 
the problem, and its main conclusions were : 


than 


less 


(a) For a large number of services. coal-fired steam- 
driven vessels between 1500 and 8000 S.H.P. have 
clear economic advantages over motorships of the same 
size and speed; and 

(6) The reliability and efficiency of modern steam 
machinery are insufficiently appreciated, so that to 
some extent the preference for Diesel machinery 
represents a “fashion” rather than the result of 
economic facts. 


The Committee decided that it would be useful care- 
fully to examine the Memorandum, and, as far as possible, 
to check the facts and conclusions by reference to actual 
practice. It subscribes to the statement made in the 
carly part of the Combustion Appliance Makers’ Associa- 
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tion Memorandum that “For fast running shipping, 
on regular trade routes where fuel oil facilities are more 
advantageous, value for value, than those offered by coal, 
the position of the motorship and of the oil-fired steam- 
ship is difficult to assail.”’ 

The memorandum goes on to say that “in the case of 
smal] vessels with low power the Diesel engine is probably 
the more economical power unit except where the relative 
prices of Diesel oil and coal strongly favour the latter.” 
We are doubtful whether this statement is quite fair to 
coal and to steam. The more modern types of steam 
engines being designed and built to-day are showing much 
improved efficiencies at low powers. 

At all events, the categories in which coal has the greatest 
chance of competing successfully with oil are those from 
1500 to 8000 8.H.P., that is to say, large tramps and cargo 
liners and intermediate passenger liners. 

One of the most important factors that must be taken 
into consideration in connection with the question of an 
increased use of coal for bunkering is the efficiency with 
which the coal is used. It will generally be accepted, we 
think, that for use on land, steam machinery has increased 
in efficiency over the past few decades to a marked degree. 
Generally speaking, steam propelling plant afloat does not 
reflect modern technical ideals. The C.A.M.A. memo- 
randum classified boilers and propelling machinery in four 
groups. We are prepared to accept a somewhat similar 
grouping, but we think that in some respects the results 
ascribed to the groups require modification. 

Group 1.-This group comprises vessels having Scotch 
boilers with pressure up to 180 lb. per square inch and 
triple-expansion engines. The boilers are hand-fired 
under natural draught conditions and without super- 











in this group may be expected to average 1-8 ]b. of coal 
per S.H.P. per hour for all purposes. 

In this group steam is raised in Scotch boilers, 
but superheaters and air heaters with forced draught are 


hy oup yA 


added. Reciprocating engines are retained, but modern 
types of valve gear are fitted. Two-stage steam feed-water 


heating also increases the overall efficiency. In ordinary 
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practice the coal consumption will average 1-4 1b. of coal 
per 8.H.P. per hour for all purposes. 

Group 3.—This group has hand-fired Scotch boilers with 
superheaters and air heaters with forced draught. There 
is efficient feed-water heating. Two-stage turbines with 
steam pressure about 220-250 Ib. per square inch are used, 
with double or single-reduction gearing. The auxiliaries 
are driven by steam. The fuel consumption in this group 
will average about 1-21b. per S.H.P. per hour for all 
purposes. 

Group 4.—This group includes vessels with mechanically 
fired Scotch boilers up to 250 lb. per square inch pressure. 
Boilers are often of improved types and are usually fitted 
with high-efficiency furnaces or mechanical firing. Exhaust 
steam turbines are used in conjunction with the main 
engines. The auxiliaries are of higher class throughout 
than those in Groups 2 and 3 and, with the exception of 
feed and circulating pumps, are normally driven by elec- 
tricity. Two-stage feed-water heating generally 
employed. The firing may be by means of underfeed or 
overfeed stokers. Improved types of engines using super- 
heated steam of higher temperature will further increase 
efficiencies. 

The coal consumption in this group will average 1-03 Ib. 
of coal per S.H.P. per hour for all purposes. 

Group 5.—This group is typified by the increased overall 


Is 


efficiency obtainable with higher temperatures and 
pressures. The group comprises vessels fitted with mech- 
anically fired water-tube boilers operating at steam 


pressures up to 400 1b. and superheat up to 700 deg. Fah. 
The prime movers consist of geared turbines ; all auxiliaries 
are electrically driven and multi-stage feed-water heating 
is employed. Mechanical firing may be effected by most 
of the standard methods operating on land. The coal con- 
sumption in this group, with good performance, should 
average 0-91 Ib. of coal per S.H.P. per hour for all purposes. 

The coal consumption in all five groups has been caleu- 


calorific value of approximately 13,000 B.Th.U. per pound. 

The coal consumption in Group 1 is nearly 100 per cent. 
higher than in Group 5; that in Group 2 is nearly 60 per 
cent. higher than in Group 5. Compared with Group 4, 
the coal consumption is about 75 per cent. higher in 
Group 1, and over 35 per cent. higher in Group 2. The 
majority of coal-fired steamers afloat at the present time 
fall into Groups 1, 2, and 3; therefore with modern coal- 
fired machinery substantial savings in fuel consumption 
can be expected. We do not suggest that at the present 
time there are large numbers of ships in the other groups, 
even in Group 4. It is no reflection on the shipowners 
to say that no ship has yet been constructed which 
embodies all the modern improvements in steam tech- 
nique. It is not the case, however, that the results 
ascribed to Groups 4 and 5 are purely theoretical. Ships 
are in actual operation which have, under average con- 
ditions, obtained results of the order indicated in Group 4 
and approaching those of Group 5. At least four ships 
which will fall into Group 5 are now under construction. 
They are intended to operate in Far Eastern waters. 

An illustration may serve to emphasise the effect of 
higher efficiency in coa] consumption. One firm of ship- 
owners has been good enough to furnish the Committee 
with operating costs for the year 1936 for a coal-fired 
steamer and motorship, both built in 1929, both of approxi- 
mately the same gross tonnage and both developing 
a speed of 11 knots with S.H.P. about 1600. The detailed 
information as to operating costs was supplied to us for 
our confidential information, but without breaking that 
confidence we can say that the full cost of operation of 
the steamer during the year was just over 5 per cent. 
less than that of operating the motorship (depreciation 
and interest being included in both cases). The actual 
cost of coal was taken at the contract prices then opera- 
tive; if allowance were made for the increased price of 
bunker coal during last year (say, an increase of about 
334 per cent.), the total operating costs of the steamer 
would have been slightly in excess of those of the motor 
ship. The steamer is a Group 1 ship; if a similar ship 
were now built it would probably fall into Group 4 and 
the saving in coal consumption would bring the cost of 
operation, other things being equal, below that of a motor- 
ship of similar age and power. It must be borne in mind, 
however, that of the two aforementioned vessels the 
motorship has an extra deadweight of 450/600 tons with 
correspondingly greater stowage space available for cargo. 

The C.A.M.A. memorandum presented a series of 
calculations in respect of the annual operating costs of a 
2000 S.H.P. ship and of a 6500 S.H.P. ship, from which 
it was concluded that there was a balance in favour of 
coal against Diesel oil. These figures were based 
relative prices for coal and oil which no longer apply, 
but it may be useful to examine the other particulars 
since in some respects they gave rise to criticism at the 
Conference in February, 1937. 


on 


REPAIRS. 


The memorandum suggested that “it was under this 
heading that the steamer had the most marked advantage 
over the motor vessel. It has been stated by owners 
of motorships that the entire machinery is renewed by 
replacements over fifteen years, and that the cost of 
maintenance is greater than that of steamers by anything 
from 20 per cent. to 50 per cent. according to whether 
motorships are run at full or partial load.... It has 
been ascertained that the cases where motorships have 
been reported with low maintenance generally 
refer to ships where reserve motor power is available 
due to very conservative rating. The lower maintenance 
costs have. however, been obtained at the expense of 
higher capital expenditure, so that on balance such cases 
do not invalidate the conclusions drawn above.” 

There is considerable divergence of opinion on the 
subject of the relative maintenance of coal-fired steamers 
and motorships. One of our number has had very little 
trouble from motorships in regard to maintenance and 
repairs ; another has given us information with regard to 
two coal-fired turbine steamers and two motorships all 
built within the last two years. The turbine steamers 
had performed a combined total of thirty-two passages, 
and the total stoppages due to machinery breakdowns 
and/or adjustments number three and the time lost 
lh. 12 min. The figures in the case of the motorships 
were seventeen passages, sixty-six stoppages, and the 
time lost 12 days 14h. The inquiries we have made of a 
number of firms who either have on order or have recently 
taken delivery of coal-burning ships have elicited, in a 
number of cases, the opinion that these have greater 
reliability and lower upkeep costs than the motorships. 
Possibly the fairest way of putting the matter is that 
much of the trouble with Diesel ships was due to their 
being overrun when they first came out; it is usually 
impossibie to overrun a steamship. And, as we have 
indicated above, progress in the last decade in regard to 
the motorship has been partly in the direction of reliability. 
While, therefore, the steamer may have had an advantage 
over the motorship in the past in regard to costs of main- 
tenance and repairs, that advantage is now tending to 
disappear. It may be that shipowners who have low main 
tenance costs adopt the practice of a high reserve of engine 
capacity, with the resulting increased weight and capital 
cost. There are undoubtedly numerous factors which 
have to be taken into account before an entirely satis- 
factory combination of low capital costs, low deadweight. 
and low maintenance charges can be realised. 


MAINTENANCE AND 


costs 





CAPACITY. 

Even when allowance made for the reduced 
consumption of a steamer of the Group 5 type, there is 
no doubt that the steamer has to carry more fuel than 
the motorship, which represents a loss of cargo_ space. 
Indeed, a corresponding reduction in the size of the 
motorship could be effected with a saving in capital cost 
and subsequent port dues during the life of the vessel. 
We do not agree with the statement made in the C.A.M.A. 
memorandum that since it is a rare exception for a vessel 
to sail down to her marks, the disadvantage of the steamer 
virtually disappears. In our view it must be recognised 
that in respect of cargo space the motorship has an 
advantage over the coal-fired steamer. 


CARGO-CARRYING 


is coal 


CAPITAL CHARGES. 
The C.A.M.A. memorandum suggests that whereas at 





lated on the assumption that the coal used would have a 





one time the motorship was substantiaily more expensive 
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than the steamship, the capital cost of both types is now 
about equal. It is interesting to note that among those 
tirms who are now taking delivery of coal-fired steamers, 
or have recently done so, the majority stress that Diesel 
vessels cost more than steamers, with consequent higher 
insurance and depreciation costs. The fact of the matter 
appears to be that varying circumstances of construction 
and installation cause considerable variations in relative 
costs. Up to 1300 tons deadweight coal-fired steamers and 
Diesel ships approximate in capital cost. Above that 
limit the steamer would appear to cost less than the 
motorship, but as the carrying capacity increases, the 
advantage of the steamer in this respect forms a smaller 
proportion of the total cost. Another factor affecting the 
comparison is speed. In the case of ships of higher speed 
the capital costs of coal-fired steamer and motorship are 
little different. Capital cost, while an important factor, 
is not necessarily a determining one. 


LABOUR AND SUPERVISION. 


Here again, it is not easy to speak in general terms. It 
is usually the case that the motorship requires less labour 
than a steamer burning coal, and that an oil-fired steam- 
ship has lower labour costs than either. But from such 
information as we have been able to secure as to the actual 
operating costs of ships, we think that it is not unfair to 
say that in spite of the less labour required on the motor- 
ship, the higher cost of the engineering staff results in 
little difference in labour costs on the motorship and the 
coal-tired steamship. 

Having briefly surveyed the various items that go to 
make up the relevant parts of the voyage accounts of 
ships, we do not propose to construct balance sheets for 
motorships and coal-fired steamships of comparable size. 
We think that attempts to do so might be misleading ; 
the circumstances in which a ship is operated may well have 
a marked effect on its voyage accounts. It is, in our view, 
much more instructive to compare the actual figures of 
the performance of comparable coal-fired steamers and 
Diesel vessels. This is not easy. While shipowners have 
given us much information, there is a hesitancy on the 
part of some to disclose intimate details regarding their 
businesses. This hesitancy has been strengthened in 
some instances by the feelings of shipowners about coal 
prices to which we have already referred. Furthermore, 
the comparisons which would be best for our purpose are 
those which it is almost impossible to secure—those of a 
modern motorship with a coal-fired ship embodying the 
most advanced steam practice, both ships to be in the 
same ownership and to be engaged on the same routes. 

The information which we have been able to secure 
seems to us, however, to indicate that from a technical 
point of view there is no reason why coal should not 
compete with oil for ships’ bunkers, provided that the coal 
is used in accordance with modern practice. By that we 
do not infer that the case for coal rests primarily on the 
use of mechanical stokers. It rests on the adoption of all- 
round improvements in steam technique. To some extent 
progress with regard to the adoption of modern steam 
technique has perhaps been hampered by suggestions that 
water-tube boilers are unsatisfactory for service afloat. 
[t has been said that they are unsuitable for use in a 
tramp ship because the crew is changed too frequently to 
gain sufficient experience of them and that it is not possible 
to rely on obtaining supplies of water of the necessary 
quality. There is an increasing volume of experience with 
regard to the use of water-tube boilers in ships of other 
than the tramp class, which seems to indicate that labour 
and water difficulties can be overstressed. But we are 
bound to admit that there is no experience in this country 
of the use of these boilers in tramp ships. 

During the course of our inquiry it came to our notice 
that. as we have indicated in paragraph 13. four ships 
were under construction which would embody practically 
all modern improvements in steam technique ; they will, 
in fact, be Group 5 ships. The details of the performance 
of these coal-fired steamers when available will afford most 
valuable data, but since two of them are to be foreign- 
owned, that data will not necessarily be fully available in 
Great Britain. They are, moreover, of some 10—11,000 
S.H.P. and 14-16,000 S.H.P. It is with regard to the 
smaller type of ship (say, from 1—2000 S.H.P.) that infor- 
mation would be equally, if not more important. We 
venture to express the hope that at some time in the near 
future by a joint effort on the part of the interests con- 
cerned—the shipowners, the colliery owners, and the 
marine engineers—a really modern coal-fired steamship 
in the range from 1-—2000 S.H.P. will be built—not an 
existing ship converted—as an experiment for the specific 
purpose of securing full data as to its technical per- 
formance. Until the Group 5 steamers are in commission 
or such an experimental ship as we have indicated is 
built, we are satisfied that we have obtained as much 
information as it is possible to secure to enable us to reach 
the conclusions set out at the end of this Report. 

But the fact that from a technical point of view coal 
may be able to compete with oil as bunkers does not, by 

tself, imply that it is possible for an increased use of coal 
to be secured for bunkering or even that the drift away 
from coal bunkering, which the statistics disclose, will be 
arrested. It is necessary to have regard to economic 
conditions. After all, no matter how anxious a British 
shipowner may be to use coal, he has to look at the matter 
from a business point of view. If the financial results of 
motorships are likely to be more favourable than those of 
coal-fired ships, his choice will no doubt be a motorship, 
otherwise he will lose his trade and possibly to ships under 
other flags. 

Turning to the second part of its inquiry-—the formula- 
tion of proposals designed to secure an increased use of 
coal for bunkering, which involves an examination of the 
economic considerations involved—the Committee notes 
that oil, since it is refined, is a commodity the quality of 
which can be standardised, and thus the shipowner knows 
what he is buying. [t is more difficult in the case of a 
natural product like coal for the quality to be regulated, 
but it is important that shipowners should be able not only 
to purchase the appropriate coals for use with different 
methods of firing, but also that the qualities of coal sold 
under current trade descriptions should be clearly defined 
and understood. A classification of bunker coals and the 
allocation of all British coals ordinarily sold for bunkers to 
their appropriate classes would be of great advantage to 
all concerned. 





The crux of the economic problem with regard to bunkers 
is, however, the price of coal. It will be remembered 
that the calculations in the Combustion Appliance Makers’ 
Association memorandum, on which in preparing this 
report we have drawn so freely, were based on coal having 
a calorific value of 12,500 B.Th.U. per lb. at 15s. per ton 
into bunkers, on the average 22s. 6d. per ton lower in 
price than Diesel oil. These calculations showed, on annual 
operating costs, a balance in favour of coal. Ina number of 
instances we have modified those calculations in this 
report, and those modifications have tended to reduce the 
balance that the memorandum found in favour of coal. 
It is common knowledge, however, that since the memo- 
randum was presented to the Conference in February, 
1937, coal bunker prices have risen considerably. Thus 
the fundamental factor on which the calculations were 
made has changed, and it must be admitted that to recal- 
culate them on present-day prices would probably show 
a balance in favour of Diesel oil against coal. 

The point at issue ts, in our view, a simple one. Oil 
has made considerable inroads into the coal bunkering 
trade of Great Britain. There is every indication that as 
matters stand now the drift away from coal for marine 
purposes will continue. From a technical point of view, 
coal can be used by a substantial proportion of the 
mercantile marine equally as well as oil. It is for the 
Central Council of Colliery Owners and the District 
Executive Boards concerned to consider whether the coal 
bunkering trade is of such importance to them and to the 
country that it must be maintained and increased, even 
if to do so lower prices have to be charged for coal for 
bunkers than at present. And we would here remark 
that avowed stability of price is equally as important as 
reduction of price. In its consideration of the matter, 
the coal interests should bear in mind that within the next 
few years there will probably be a fairly extensive pro- 
gramme of replacement in the shipping industry, and a 
number of the ships to be replaced are at the present time 
coal-fired. If, in the view of the coal industry, other 
considerations are so strong as to forbid reductions in 
bunker prices, then the shipowners will know where they 
stand and will be free from reproach if they order ships 
that use oil. On the other hand, if the coal industry 
deliberately embarks on a policy of attracting more bunker 
trade, it can expect support from the shipowners, the 
majority of whom in the large tramp, cargo liner, and 
intermediate passenger liner class have made it clear that 
they prefer to use a native rather than an imported fuel. 
There is, indeed, a mutual interest in the matter. The 
Committee has observed that one of the assurances 
given to the Government by the coal industry in connec- 
tion with the Coal Bill now before Parliament is that 
** in all districts the Executive Boards will be prepared to 
meet representative bodies of consumers from time to time 
to discuss general questions appertaining to the supply of 
coal arising out of the selling schemes.”” (Assurance No. 2 
in Cmd. 5693.) Attached to this assurance is an explana- 
tion by the Central Council of Colliery Owners that “ the 
phase ‘ general questions appertaining to the supply of 
coal’ is not intended to exclude general questions with 


regard to prices.” We can think of no better matter on 





generally have been averse to the adoption of modern 
steam technique in ships. During the course of our 
inquiry we received information that four ships utilising 
the most up-to-date steam machinery are on order. 
When these ships are in commission most valuable 
data should become available. But since two of them 
are to be foreign owned, those data will not necessarily be 
fully ayailable in Great Britain. These ships are, more- 
over in the 10-11,000 S.H.P. and 14—16,000 S.H.P. 
classes. It would be advantageous if, by joint effort 
of the interests concerned—the shipowners, the colliery 
owners and the marine engineers—a ship of from 
1-2000 S.H.P. were built as an experiment embodying 
all the modern improvements in steam technique. 
By this means complete data as to performance of the 
smaller type of modern coal-fired steamship would be 
made available. 

(e) There should be a joint committee of the colliery 
owners and shipowners in order that arrangements 
may be made, as has been done in the case of coal for 
use on land, for the qualities of coal required for bunker- 
ing to be prepared. While we are not unmindful of the 
difticulties involved, steps should be taken at an early 
date to classify bunker coals, and then to allocate all 
British coals ordinarily sold for bunkers to their 
appropriate classes. 

(f) We do not think that too much importance should 
be attached to difficulties in obtaining coal bunker 
supplies last year as circumstances were then abnormal. 
On the other hand, it is of prime importance to the ship 
owner who decides to use coal to know that he can be 
assured of supplies at all times. It should be the aim of 
the coal industry in conjunction with those factors and 
merchants who specialise in the bunker trade at all times 
to make the necessary supplies of bunkers available 
even when demand tends to outstrip supplies, as it 1s 
essential to retain goodwill in the case of trade which ts 
so vulnerable to attack. 

(g) The price of bunker coal is the crux of the econome 
problem. It is for the coal industry to decide whether, 
having regard to all considerations, its price policy for 
bunker coal should be such that its trade is not only 
maintained but inereased. We note the assurance given 
the Central Council of Colliery Owners that the 
District Executive Boards are prepared to meet vepre- 
sentative bodies of consumers from time to time 
discuss general questions appertaining to the supply of 
coal, including general questions with regard to prices. 
In our view, it is of prime importance that the Execu- 
tive Boards and the shipowners should meet to discuss 
a long-term policy with regard to bunker coal prices. 
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Aluminium Alloy Lorry Body. 


To demonstrate the versatility of aluminium alloys for 
body building, the Northern Aluminium Company, Ltd. 
has designed and had constructed from its standard pro- 
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ALUMINIUM COMMERCIAL VEHICLE BODY 


which consultations should take place than with the 
shipping interests on bunker prices. 

We summarise our main conclusions as follows : 

(a) For reasons which are not solely economic, oil 
has become firmly established as the fuel for fast 
passenger steamers and ocean-going liners, and on many 
regular trade routes the position of the motorship and 
the oil-fired steamship is undoubtedly one of great 
strength. In the case of certain classes of small ships 
of low power, the Diesel engine is probably the most 
economical power unit, although the more advanced 
types of steam engines being designed and built to-day 
are showing much improved efficiencies at low powers. 

(6) It is in the case of large tramps and cargo liners 
and intermediate passenger liners in the range from 
1500 to 8000 S.H.P. that there is the greatest possibility 
of using coal instead of oil. 

(c) During the past few years considerable advance 


has been made towards a more efficient utilisation of 


coal for steam-raising purposes on land. There appears 
to be no reason why the experience gained from this 
technical progress should not be applied to marine prac- 
tice. Indeed, from a technical point of view, coal 
may be able to compete with oil in those classes of ships 
referred to in the preceding paragraph, but to secure 
this technical equality an all-round improvement in 
steam technique is required. The use of mechanical 
stokers alone is not enough. 

(d) We do not wish it to be inferred that shipowners 





ducts an all-aluminium body for its transport fleet. The 
unit, which is illustrated herewith, has been designed to 
comply with current legislation in the 50-cwt. unladen 
class, but no sacrifice of strength has been permitted in 
achieving this object and the principles of construction 
may be applied to any range by suitable modifications 
Moreover, the saving due to the low specifie gravity of the 
structural materials is utilised to produce a vehicle of 
pleasing appearance easily serviced and maintained in a 
clean condition, rather than to obtain the minimum tare 
weight. 

Underframe.—The underframe consists of a series of 
deep cross bearers braced longitudinally to resist over- 
turning moments due to braking and accelerating. The 
cross bearers consist of fin. flat web sheets in NA.48$H 
alloy on edge, shod at top and bottom with a slotted tee 
extruded section in NA.13SQA alloy, lightening holes 
being punched in the web sheet. Buckling over the chassis 
members is prevented by the vertical tee sections, to which 
are attached longitudinal bracings, whilst collapse of the 
upswept ends of the bearers outside the chassis is over- 
come by flanging the sheet. Owing to the great depth of 
the bearers the stresses are low and high strength and 
consequently costly alloys are not required. 

The side raves consist of a special extruded section in 
NA.13SQA alloy, which combines the functions of rave 
and hinge tube carrier and by its broad dimensions permits 
cutting away for the fitting of post sockets without serious 
impairment of strength, which, incidentally, is largely 
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restored by tubes which pass through these sockets. The 
section has a recess on top for receipt of the floor, is attached 
to the cross bearer ends by short lengths of the slotted 
tee section and forms externally an effective “* swipe rail.” 

The post sockets demonstrate the use to which modern 
high-strength castings may be put, the alloy employed, 
NA.226, developing a tensile strength of 18 tons per square 
inch with an elongation of 4 per cent. on 2in. In the 
castings themselves are incorporated the square or 
rectangular holes to receive the posts, the flanges for 
attachment to the cross bearers and side raves, and circular 
holes to receive the tube connecting the adjacent sections 
of the raves as mentioned above. In this particular appli- 
cation the sockets are carried down at a reduced scantling 
to support the skirt boards and are braced to the cross 
bearers. In the case of the rear corner sockets the circular 
contour of the side rave section is carried round to avoid 
a sharp corner, and to withstand backing bumps a gusset 
plate is fitted between the flange cast on the socket and 
the side rave. The end plate combines the functions of a 
loading board integral with the No. 1 cross bearer web 
sheet and support for the gantry provided for carrying long 
cases over the cab. The two central supports are of 
channel section in which the gantry itself slides, being so 
arranged that it can be dropped below the cab roof level 
when not in use. Fore and aft bracing is provided by the 
upswept extensions of the fixed portions of the side boards, 
conforming to the profile of the cab; 14 S.W.G. plate in 
NA.48$H_ alloy used for the side boards, stiffened 


vertically with extruded channels which carry the 
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ALUMINIUM FLOORING OF LORRY BoDy 


hinge plates. The outer framing is in one piece, radiused 
at the corners to avoid joints, the grade of alloy being 
chosen to permit this forming operation, whilst the free 
corners of the sheet are reinforced by flat strips of strong 
alloy which bed on to the posts when in the closed position. 
The top rail consists of a combination of a special section 
and an angle, the former being designed to give great 
lateral stiffness and provide a neat finish. To cater for 
the loads imposed by long cases the tailboard is of special 
construction, in that the main sheeting is of corrugated 
extruded section running vertically and of the same form 
as that used for the floor. It is shod at top and bottom with 
suitable sections and covered on the exterior with 
18 S.W.G. alloy sheet. The service required of this 
vehicle permits of the use of a corrugated aluminium alloy 
floor which provides a very high strength to weight ratio. 
It consists essentially of a series of extruded sections or 
* planks,” 14 8.W.G. thick, in NA.50SQA alloy so designed 
that they overlap for jointing purposes and have sufficient 
allowance in the overlaps to be accommodated in any 
overall width of floor, each * plank * being 6}in. wide. 
The following table gives particulars of weights : 


‘Tons ewt. qr. Ib. 
Chassis only Pee iia ii 1 18 3 0O 
Body and underframe (painted), com 

plete with skirts, yantry, fixings, 

aluminium letters, rope hooks, &c. r Se 
Cab, including sereens, seats, fittings, 

&e. 23 O 
Rear wings 2 0 
Complete vehicle unladen 2 al a 

Lb. 
Undertrame 175 
Four side boards 130 
Tailboard 37 
Floor... , : 185 
Four skirt flaps 114 


Assembly of the component parts is by riveting, except 
in a few cases, where welding was employed for the sake of 
finish. In the case of this body soft iron rivets were used, 
driven cold. They were adequately protected from 
galvanic corrosion by painting holes and rivets before and 
after driving with a bitumastic paint, pigmented with 
** Noral”’ aluminium paste. This paint was also used on 
all joints prior to assembly. As previously stated, those 
members requiring forming were made in alloys whose 
tempers were chosen specifically for the purpose. This 
selection was made in the design stage, radii of bends and 
dimensions of sections being considered in conjunction 
with the known strength and ductility of the alloys, to 
ensure ease of working for the body builder. Where metal 
surfaces would normally be in contact and liable to friction 
due to body movement, as, for instance, between side 
boards and posts, fibre or hardwood packings are interposed 
to prevent excessive abrasion. Direct contact between 
cross bearers and chassis is also avoided by insertion of 
fibre pads. Before painting, the whole of the metal work 
was rubbed down with mineral spirit to remove any traces 
of grease or oil. A cellulose stopper was applied where 
necessary and, after rubbing down, one coat of filler was 
given. Two applications of inhibitive pigmented primer 
were sprayed on the whole of the metal work with the 
exception of the floor, where one coat only was brush 
applied to the bottom portion of the corrugations. Two 
coats semi-gloss black cellulose were spray applied to 


half of the exterior of the cab. Two coats standard grade 
“ Noral’”’ aluminium paste in an oleoresinous medium 
were sprayed on the whole of the remainder with the 
exception of the floor and wings ; wheels are finished in 
the same material. 








Dual Engine Generating Set. 


A DUAL-ENGINED generating set has recently been com- 
pleted by the Parsons Engineering Company, Ltd., of 
Town Quay Works, Southampton, for service under con- 
ditions where it is vital to ensure a supply of current 
without possibility of plant breakdown. The set, as the 
accompanying engraving shows, is compact in design and 
occupies very small space. It consists of two standard 
Parsons industrial pattern petrol engines, mounted on an 
L-shaped bed-plate with the alternator between them 
supported on a swivelling turntable in such a manner that 
it can be quickly connected to either power unit. Each 
engine has a designed rating of 12 B.H.P. at 1000 to 1100 





available for prevention, and to the measures which have 
been, or are being, taken to prevent recurrence. 


MovEME ACCIDENTS. 





In movement accidents (/.e., accidents caused by, or 
connected with, the movement of railway vehicles, 
exclusive of train accidents) 61 passengers were killed 
and 5373 injured. These figures compare with 62 killed 
and 5261 injured in 1936 and with the averages for the 
period 1930-34 of 67 and 3927 respectively ; they include 
the following : 


Killed. Injured. 

Attempting to enter or alight from trains 

(usually in motion) hl kia ah hers 7 1624 
Falling off platforms and being struck by 

trains cise fase: Rieder caren Ta tee 8 
By the opening and closing of carriage 

doors at stations ges ; 2837 
Falling out of carriages during running 

of trains 30 30 


It is stated that these accidents are mainly due to 
misadventure or are caused by want of caution, or mis- 
conduct, on the part of passengers concerned. Casualties 
caused by falling out of carriages were slightly above 




















r.p.m, and 22 B.H.P. at 1800 to 2000 r.p.m., with a con- 
sumption of 0-95 and 1-8 gallons of fuel under the two 
power conditions mentioned. The cylinders are four in 
number with a bore of 2}in. and a stroke of 4in. A feature 
of the design is the ease of dismantling and inspection, as 
by removing six nuts on the inspection door access is 
immediately given to the whole of the working parts. The 
engines are identical in their design and construction and 
are equipped with two systems of ignition and electric 
starting. The main circulating pump is of the centrifugal 
type and is rated for service in tropical climates under 
continuous operating conditions. 

The alternator has a designed output of 5 kVA, and it 

was built by Lancashire Dynamo and Crypto, Ltd., of 
Trafford Park, Manchester. As our illustration indicates, 
the exciter and automatic regulator are mounted on the 
top of the machine, the exciter being driven by belt from 
an extension of the alternator shaft. The generator turn- 
table is so arranged that it is exactly pivoted on the inter- 
section of the centre lines of the engine bases. 
A locking device with stops, which enables the machine 
to be swung through 90 deg. and locked in position, is 
provided, special quick-release Parsons type couplings 
being incorporated in the design, which give the advantages 
of a dog drive without any backlash. 








Railway Accidents in 1937. 


THE annual Report of the Chief Inspecting Officer 
of Railways, recently published, shows that last year 
the liability among passengers to casualty in train 
accidents was | killed in every 37 millions carried, and 
1 injured in nearly 2 millions. With regard to railway 
servants, the passenger and freight train-miles worked 
were about 41 millions per fatality and 4 millions per 
injury. Casualties at public road level crossings, including 
killed and injured, amounted roughly to 1 per 190 
crossings. Accidents which occurred during 1937 are 
arranged under three headings—train, movement, and 
non-movement. 
TRAIN ACCIDENTS. 

In train accidents the numbers of passengers killed 
and injured were 49 and 1007 respectively, and compare 
with 3 and 497 respectively for 1936 and with the annual 
averages of 7 and 467 respectively for the five years 
1930-34. Of the 49 fatalities 43 occurred in two collisions 
alone. 

The total casualties to railway servants in train 
accidents were 11 killed and 116 injured, which compare 
with 17 killed and 73 injured in the previous year, and 
with the average of 9 killed and 84 injured for the five 
years 1930-34. 

Of the train accidents which occurred last year, 16 
were the subject of formal inquiry, and the Report refers 
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DUAL ENGINE GENERATING SET 


the annual average (59) for the period 1930-34, and 
included 15 children. The number in 1936 was 64. 


The liability to accident of this kind during 1937 was | 
in about 30 million passenger journeys; many such 
accidents occurred through doors becoming unfastened 
owing to interference on the part of passengers. 

Among servants of the companies and contractors, 
the casualties in movement accidents were 178 killed 
and 2927 injured, compared with 195 and 2680 respectively 
in 1936 and with averages of 174 and 2508 for the period 
1930-34. Of the 453 formal inquiries held into accidents 
to personnel, 386 were in the movement class. As the 


result of these inquiries 258 recommendations were 
made, of which 204 were adopted, others stil! being 
under consideration. The circumstances and causes 


of a number of principal accidents are described. 
LEVEL CROSSINGS. 

In 215 accidents at all types of level crossing, 34 persons 
(18 less than in 1936) were killed and 27 injured, including 
34 pedestrians, of whom 24 were killed and 10 injured. 
The total of 61 shows considerable improvement compared 
with 1936 (93) and the average (85) for the period 1930/34 
Having regard to the growth of road traffic, it is stated 
that the statistics continue to justify the conclusion 
that danger to the public is not increasing. 


SUMMARY. 


In train and movement accidents combined, the 
casualties among passengers, servants, and other persons, 
totalled 340 killed and 9552 injured ; these figures compare 
with 335 and 8638 respectively for the previous year, and 
with the annual averages of 308 and 7132 for the period 
1930-84. 

The Report concludes with a reference to the high 
standard of safety which is being generally maintained, 
but suggests that more advantage might be taken of staff 
publications to increase safety propaganda by circulating 
accounts of accidents. 








Watek PowrR IN E1re.—Particulars of the new 
Poulaphouca hydro-electric and water supply scheme, 
now in course of construction, are given in a recent issue 
of the Journal of the Eire Department of Industry and 
Commerce. In addition to increasing the electricity supply 
of the country, the scheme will supplement the water 
supply of Dublin. The total cost of the works is esti- 
mated at £760,000, and the capacity of the plant to be 
installed at Poulaphouca station will be 30,000 kW and 
at the Golden Falls station 4000 kW. The new works 
will include the construction of a dam about 100ft. in 
height above the falls of Poulaphouca. The total head 
available will be about 220ft. and about 165ft. of this 
head will be utilised in a power station about 300 yards 
below the present Poulaphouca Falls and about 55ft. in 
a power station at Golden Falls. A tunnel about a quarter 
of a mile long through the hill will bring the water from the 
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From Works Management Educa- 


tion to Works Management.* 


By T. H. BURNHAM, A.M. 1. Mech. E. 

WE are devoting this week to the study of works 
management education from elementary to advanced 
courses, ¢.€., courses in which the students profit from 
lectures and those to which they themselves contri- 
bute, and the paper this evening is a kind of extra- 
polation of the curve, a linking up of theory and practice, 
a bridging of the gap between learning and doing. It is, 
in the first place, a short history of an experiment in which 
I hope you will be interested, as it is believed to be the 
first of its type ever conducted. In the second place, the 
paper describes an endeavour to test whether the manage- 
ment education conducted in this Institute was on prac- 
tical lines, which could only be tried out by entering the 
every-day world of competitive business. 

The courses given here consist of lectures on works 
rganisation and the elements of industrial administra- 
tion, followed by more advanced conference and case 
system work. We are concerned only with young men 
who have taken engineering training up to approximately 
degree standard. In the lecture courses the interests and 
studies of the young technician are extended from the 
world of machinery to the world of organisation, human 
behaviour, policy, administration, and control. This 
first stage is largely one of passive reception. It merely 
serves to bring out those students who are innately inter- 
ested in the broader issues of management and adminis- 
tration. Quite a number of technically trained men are 
not really interested, which may be due either to the highly 
specialised nature of their vocational studies having 
given their minds a bias which is the opposite of that 
required for the development of administrative ability, 
or to their not being of the right psychological type. 

rhe value of management training is probably dependent 
© an extent of something like 75 per cent. on the type and 
character of the young men who receive it. Nevertheless, 
young men of the right type will undoubtedly profit by 
wise guidance and suitable training. For the constructive 
development of executive capacities, the conference and 
system methods have much to recommend them. 
‘In these meetings men with industrial background and 
experience meet face to face for purposeful co-operation 
and mutual improvement. The better the type of man, 
the more will he benefit from discussions and conferences 
with senior executives, bringing him into contact with the 
wider which he will later on have to take into 
account. 

In the case method the students are given experience in 
solving a wide range of actual industrial problems. The 
value to be gained includes an imaginative grasp of the 
alternative possibilities that will meet them from time to 
time when in positions of responsibility and control. 
They learn that administrative technique is a skill in 


case 


issues 


handling practical problems in which human variables 
play a leading part, and that all a manager can do at any 


moment ts the best in the circumstances as he knows them. 
Technical men are generally surprised to find that the 
greater part of administrative problems can be solved with 
a general knowledge of sociology and economics plus an 
ability to face up to and cope with situations without 
precedents. 

In management, however, as in other arts, 
learning is doing; the best training is carrying re 
bility. All the rest, d.e., talking and discussing, 
sidiary and supplementary and frequently, alas, futile. 
In my experience the most brilliant members of discus- 
sional groups are not~the best when set the acid test of 
a supervisory or managerial job. The only test of manage- 
ment education is the demonstration by the students that 
they possess the ability to carry on successfully when left 
to their own resources in a position of control. 


the best 
ssponsi- 
is sub- 


EXPERIMENT. 

The case system group in the South-East London 
Technical Institute was formed in 1932. After the fourth 
vear’s work a group of members conceived the idea of 
managing a manufacturing firm of their own. The genesis 
of the idea occurred during a train journey of the group 
to visit a large locomotive works to observe how far the 
solution of a ease problem agreed with the suggestions 
they had made at one of their meetings. A meeting of the 
case system class of the current year was convened, and 
t was found that fifteen members were prepared to take 
part and develop the proposal. It was decided to limit 
membership in the venture to case system students decid- 
ing to join before the end of the winter session 1935-36, 
and that they should enjoy the status of founder members 
if formation of a company were proceeded with. 

Exploration of the problem was conducted by the whole 
“group in committee, decisions being made by a majority 
minutes being kept by the secretary who volunteered 
for this position. It soon became apparent that the over- 
riding consideration was the question of finance. Each 
member was requested to note down on a slip of paper 
how much he was prepared to subscribe—(a) imme- 
diately, (6) within the next twelve months. On summation 
of these slips it was decided that the amount justified the 
venture being proceeded with, although the 
operations would necessarily be limited. 

I propose to limit my introductory remarks to this 
brief reference to the inception of the scheme. The tale 
will now be taken up by two case system students who have 
done a great deal of the work, but prefer to remain 
anonymous, as others have rendered considerable assist- 
ance. They will tell you briefly how the company was 
formed and describe the early stages of its work, how the 
works were laid out, and the developments in organisa- 
tion and control that have occurred. Finally, I propose 
to indicate the results obtained and make a few summary 
remarks and conclusions. 


INCEPTION OF THE 


vote, 


scale 


Student No. 1. 

FORMATION OF THE CASE DEVELOPMENT Company, Lip. 
The legal aspects of the venture involved not only in 

the formation of the company, but to meet statutory 

obligations during its life, and other legal matters which 





Paper read at the Works Management Summer School at 
he South-East London Technical Institute, on July 21st, 1938. 
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; might arise in its relations with companies and individuals, 
| made it desirable to have someone on the committee with 
a knowledge of law and legal procedure. No one was 
available, however, with previous experience in the 
subject. The secretary of the committee, therefore, 
volunteered to be secretary of the proposed company, 
and set himself the task of acquiring the necessary legal 
knowledge. 

The actual acquisition of legal knowledge was greatly 
assisted by the vast library available on the subject of 
company law, from the Company Act of 1929 itself, and 
volumes expounding its principles, and extracting the 
requirements to be met by each type of company the law 
covers. 

It was soon found that the law itself was intimately 
bound up with procedure, and it is a curious fact that there 
seems to be a certain reticence in the legal world to dis- 
close this side of the question. Whilst the law itself is 
not difficult to understand, the process of complying with it 
is # mystery only revealed to those very expensive gentle- 
men—lawyers and solicitors. 

The principle of limited liability was early appreciated, 
but whether the company should be private or public was 
debated at some length. Although a private company 
enjoys privileges withheld from a public company, not 
the least of which is greater flexibility, yet having to rely 
on the financial resources of the group would be a serious 
drawback and might even wreck the venture through lack 
of capital. 

On the other hand, we had no security to offer the 
public in return for its support, except our enthusiasm 
(I have never yet heard of a public company floated on 
enthusiasm alone!) It was decided therefore that before 
appealing to the public we should demonstrate our ability 
to run a company at a profit and the enterprise went 
forward as a private company. 

Although at this stage we had not decided 
branch of industry the company was entering, precedent— 
that Bible of tne legal profession—indicated that the 
objects for which the company was to be established 
should be made wider than its original intention. The 
result was that the memorandum of association setting 
out the objects of the company covered the whole field of 
electrical, mechanical, civil, and chemical engineering 
and a few other fields besides—in fact, [ doubt whether 
there is a memorandum of association reposing at Bush 
House covering a wider field of human endeavour. 

The articles of association governing the conduct of 
the company proved more difficult. It must be remem- 
bered that amongst the founder members there was no 
experience of actually running a company. However 
closely we had endeavoured to study the subject, most 
of us had been practical engineers long enough to realise 
that theory and practice are not always the best of bed- 
fellows. Hence it might be necessary to alter the 
policy of the company drastically and quickly in 
the future and the regulations considered might prove a 
hindrance. Bearing in mind therefore that legal procedure 
is largely determined by precedent, and that the present 
case was the first of its kind, it was decided to consult a 
chartered accountant. 

Only one consultation was which 
in the adoption of the regulations, with a number of 
modifications designed to minimise the legal restrictions. 

There still remained another hurdle to jump—actually 
floating the company-—gathering together the necessary 
documents and presenting them in the time-honoured 
manner for registration. The secretary approached 
various officials of the Registrar of Companies Depart- 
ment, and found them extremely helpful ; in fact, so much 
so that with their help and a few visits to the Search Room 
at Bush House, the memorandum and articles of asso- 
ciation, together with the necessary documents, were 
presented to the Registrar of Companies for registration 
and were accepted without question. A matter which 
had been approached with some trepidation three months 
before was brought to a successful conclusion when the 
company was granted a certificate of incorporation on 
March 9th, 1936. 


which 


necessary, resulted 


EARLY STAGES OF THE COMPANY’S WoRrkK. 


The position of the members in the venture must be 
understood in order to realise the difficulty before us in 
those early days. So much has happened in the 24 years 
of the company’s existence that we may be excused in 
referring to a period of just over two years ago as “ those 
early days.” 

We had all been connected throughout our working 
days with large firms of established reputation, and with 
the exception of two members had only had to deal with 
orders after they had been obtained—the trials and tribu- 
lations of actually obtaining the orders were new to most 
of us. To the remaining two members had fallen the 
experience of actually obtaining an order—but with the 
reputation of a large and well-known firm behind them. 
So, appreciating the fact that obtaining an order was far 
more difficult than executing it, we sought ways and means 
of overcoming this difficulty. Our thoughts turned logically 
to acquiring a business with established contacts. Whilst 
the capital available limited our choice severely, we 
eventually found a one-man business, the owner of which 
was willing to accept our proposals. That his business was 
bakelite moulding was of secondary importance, yet it 
was realised that this was an industry in its infancy and 
capable of enormous possibilities. A further point in its 
favour was that none of the founder members was con- 
nected with it. This as a point in its favour may sound 








contradictory, but it must be remembered that we were 
al! in the engineering business in one phase or another, 
and not one of us knew how our employer would react 
to the scheme in its particular relation to each one of us 
as that employer’s employee—hence if we engaged in an 
industry unconnected with that of our employer, there 
would be less reason for objections. 

The selection of a factory site was entrusted to a site 
committee of six members, which secured details of some 
twenty-five local premises from various sources. In con- 
ference, this number was reduced to a possible dozen, and 
each of these was visited by a group of three members, 
who returned a report complete with diagram to the 
chairman of the committee. 

Further discussion reduced the number to four, for 
which the lowest terms were obtained from the owners. 
The executive committee made a tour of inspection of- the 

















four premises and decided to take a building in Greenwich. 

The reasons for taking this particular building cannot 
be elaborated here ; but experience of many case system 
problems dealing with the selection and design of factory 
premises materially assisted in the selection and subse 
quent experience has amply justified the choice. 

The lay-out and planning of the factory was undertaken 
by the production committee. It was arranged to install 
moulding plant equal to the capacity of the one-man 
business, so that there would be no break in the deliveries 
of the latter whilst the business was being transferred to 
the company’s premises. Accordingly, moulding plant 
was ordered and the actual wiring of the premises for light- 
ing and installing the requisite power service was well in 
hand by members of the production committee, when 
the company received its first serious setback, and inei- 
dentally provided the members with some very valuable 
experience. Negotiations with the owner of the one-man 
business began to get difficult, due to the introduction by 
him of a third party, and were finally broken off. 

The company was therefore in a position it had carefully 
planned to avoid—a factory almost ready to go into pro 
duction, with nothing to produce, and not one of the 
members knowing anything of the industry the factory 
was laid out to serve. 

The task of retrieving the situation naturally fell 
the sales committee. Contacts were made and developed 
through the members of that committee, and business 
was finally obtained which set the wheels of the factory 
turning. When it is realised how intensely competitive 
the moulding industry is, the magnitude of the task 
which confronted the company at its inception will be 
appreciated. The trials and tribulations of those early 
months provided a lesson in management, but it is a 
story outside the scope of the present paper. 

When it was clear that the absorption of the one-man 
moulding business was about to fall through, the position 
was reviewed by the executive committee. A long 
run policy of integration backwards and forwards with 
plastic moulding as the nucleus had been decided upon 
some time before. It was realised that the plastic trade 
was bottle-necked by its dependency upon the mould 
making industry, yet the company was not financially 
strong enough to take advantage of this position. The 
alternative was obviously a general engineering shop 
which could be developed eventually to assist the moulding 
section. It was at this stage that the executive com 
mittee decided on a bold policy which has been charac 
teristic of the company ever since, and to which may 
largely be attributed the success that has been achieved. 

In spite of the serious setback the company had received, 
it was decided to pursue the absorption scheme, but this 
time the business was to be general engineering. 

Approaches were made by members to owners of simul 
one was selected for negotia 
member in contact developed 


concerns and eventually 
tions to purchase. The 
this up to the stage of obtaining a basis of an agreement 
before the directors were introduced to the owner. A 
tentative agreement was drafted and finally developed 
into a legal document by the secretary, which was signed 
and sealed. The control of the business was transferred 
to Case Development Company, Ltd., on July Ist, 1936. 
The removal of the business to the company’s premises 
at Greenwich without interrupting production provided 
a lesson on yet another phase of management and factory 
control. 

The lesson of our failure to acquire the one-man moulding 
business has been well and truly learned. 


Student No. 2. 
LAYING Our THE Works. 

In the case system course a number of works lay-outs 
had been studied, but in our case we had to plan and lay 
out a works which was originally intended for one line 
of work, and then had become two firms in one. This was 
no easy matter, especially as one of the sections was 
practically an unknown line, and the other presented 
known, but difficult, problems. 

The trouble was that the problems did not show up 
one at a time; there were a number of them, each inter 
dependent. The overriding problem was, of course, to 
arrive at the best co-ordinated results. 

The production committee, however, had to unravel 
this puzzle with what we had learned in the case system 
meetings and such experience as we had had, and the 
transfer and installation of the plant took place during 
August week, 1936. 

Floor space was very soon found to be at a premium, 
and with the development of the business replanning soon 
became necessary. 

The present lay-out of the factory is given in Fig. 1: 

A is the main building. 

Al was chosen as the machine shop because of its 
size. 

A2 was selected for the moulding press shop becaus« 
of its proximity to the main entrance, which thus 
eliminates unnecessary transport of presses and powder. 

B indicates the first floor workshop, which is now 
used as a fitting and assembly shop. 

Bl shows the situation of the original office, which 
was removed to E. 

B2 was the position of the original finishing shop, 
which was transferred to F. 

C is the tool stores. 

D the material stores. 

E is the A.I.D. bonded stores and an idle equipment 
store. 

Fig. 2 shows a ground floor plan of the machines. 
From the floor space that they occupy it will be appre- 
ciated that considerable thought was necessary to arrange 
suitable drives and adequate gangways. The 10 H.P. 
main shaft motor was installed on the upper floor and 
the line shaft was driven through a hole in the floor in 
order to use the available floor space most economically. 

Fig. 3 shows a plan of the fitters’ shop, and the line 
shaft drive installation. A machine bench with its own 
motor drive is installed, and small heat-treatment equip- 
ment. The old works office is adjoining this shop. 

In charge of the shops were : 

(1) A bakelite moulder for the moulding section. 

(2) The ex-proprietor of the machining business for 
the engineering section, 

labour being engaged as required. 
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As the business developed, however, it became apparent 
that full-time managerial authority was necessary, and a 
works manager was engaged with the previously mentioned 
men as charge hands. 


Propuction CONTROL. 


One of the subjects we discussed at length in the case 
system course was progress work, and we examined the 
schemes adopted by a number of firms. 

It was said that a good progress scheme for a general 
engineering shop was not an economic possibility, yet 
the Case Development Company seems to have succeeded 
in this respect. 

A progress board, 7ft. by 4ft. deep—Fig. 4—was 
designed to deal with 300 jobs, from one off to several 
thousands off. 

Several rows of pins are arranged to hold stiff strips 
of paper, each slip representing one job, and bearing the 
full information required. 

This slip is typed out by the clerk at the time of making 
out the job sheet, and is fitted into position on the board 
in order of job number in its appropriate column. As an 
operation commences, the column for that operation is 
marked and the mark is crossed as it is finished, this 
information being obtained from the daily dock cards, 
and the advice notes for the delivery column. 

Coloured pins indicate the progress of the job to date 
and the urgent jobs can be determined at a glance. 

Upon completing the slips they are detached from the 
board and passed to the cost clerk, thus acting as a 
reminder for costing the job. 

A works job book is kept, giving particulars of each 
job that goes into the works, and from this book charts 
are made out showing monthly the value of the load on 
the works, the cumulative orders, and the cumulative 
deliveries effected. The cost clerk enters them up daily. 

A progress board for inquiries is also in operation, which 
presents at a glance all the live inquiries on hand, and 
particulars of how they are being dealt with. 


CHANGES IN ORGANISATION. 





Although we had studied the organisation of large 


but these meetings proved more enthusiastic than effective. 


The technical committee attended to drawing office 


Four small functional committees were therefore | and provision of data and solution of problems put to it 


formed—sales, production, technical, 
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and secretarial, | by the sales and production committees. 
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FiG. 4—PROGRESS BOARD 


with an overriding executive committee whose decisions 
were final. 
The sales committee attended to inquiries, estimates, 
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B,. Original oftice. 
F, Finishing shop. 


B, First floor, fitting shop. 


Material store. EK, Office. 


Fic. 1—-FaACTORY LAY -OUT 


firms, we had to work out our own salvation in the small 
firm we had created. Fortunately, we had learned to be 
prepared to change in accordance with changing facts 





business development, representatives’ reports, quota- 
tions, &c. 


The production committee dealt with plant and pro- 
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“THe Enqinece” 


FIG. 2—PLAN OF MACHINES ON GROUND FLOOR 


and situations, and evolution of the organisation caused 
several changes in control. 
The original control lay in a committee of all members, 








duction methods, routine work, providing data for 
estimates, &c. This committee was subsequently divided 
into two sections, engineering and moulding. 
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FiG. 3—PLAN OF 


FIiTTERS' SHOP 





The secretarial committee attended to office control, 
secretarial, accounting, and financial control. 

Good work was done by these committees, but difficulties 
arose in co-ordination, and as the business grew many 
matters had to be settled forthwith. 

The appointment of a works manager was therefore 
investigated. The selected man was put in sole charge 
with an incentive to build up the business. He could 
communicate at any time with one or more of the executive 
committee in matters on which he felt he could not give a 
decision. 

As development proceeded, however, the manager 
became heavily burdened, both on the works and the 
office side, and a time lag arose in progress work and 
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FIG. 5—CHANGES IN ORGANISATION 


following up inquiries. Office routine, costing data, and 
production statistics were essential, but occupied too 
great a proportion of his time. The necessity for relieving 
the manager became apparent. A cost clerk was there- 
fore appointed to control the office under the secretary, 
and thus relieved him to this extent. 

A weak factor was experienced in the higher control 
as the works manager felt that he was responsible to 
too many officials. With a view to centralising respons- 
ibility it was decided to restrict the higher control to 
two officials only: (a) sales and secretarial executive, 
(6) production executive. Thus the change in control 
was from (1) to (2) in Fig. 5. This simplified control 
eliminated top-heaviness. é 

As production increased, however, it became necessary 
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to tighten up departmental control, and foremen were 
appointed in the fitting and the moulding shops, and the 
organisation thus changed to (3) in Fig. 5. 

The production load had hitherto been maintained 
by part-time representation, but the increasing output 
from two-shift working (twenty times the initial rate) 
caused violent fluctuations of load. A full-time repre- 
sentative was therefore engaged under the direction of 
the sales executive. 

(To be continued.) 








American Engineering News. 


Cold-roll Forming of Strip Steel. 


A SPECIAL consideration now before the American 
steel industry is the provision of steel suitable for cold- 
rolled shapes which are being used to an increasing 
extent. As a rule, standard hot-rolled structural shapes 
are the lowest in cost, but are not always suitable, and 
some cold-rolled shapes have an even lower cost. With a 
mounting demand for light-weight sections, it is possible 
to combine strength with lightness by ribbing or by rolling 
to a box section. Cold-roll forming is likely to play an 
important part in such work as steel buildings, railway 
cars, aeroplanes, and seaplanes. Steel residences will 
develop eventually for mass production, capable of being 
built complete in less than a week at a cost of £800 to 
£1000. All-steel light-weight cars for fast trains are 
cutting the cost and developing passenger traffic. Metal 
trim for houses and cars, and for ships, as well as furniture, 
farm barns, &ec., are fields for this new material. Its 
advantages are in high speed of production, low unit 
rolling cost, low operating cost due to less power con- 
sumption, forming complete in one pass, much closer 
tolerances than in hot-rolled sections, and a smooth 
high-quality finish. A continuous strip mill will finish 
steel up to 100in. wide at 2000ft. per minute ; will multiple- 
slit it to desired widths and recoil it at 500ft. per minute, 
and then form it into shapes at 100ft. to 300ft. per 
minute. In its flat state it may be treated to resist corro- 
sion at less cost than pickling and treating hot-rolled 
finished shapes. The forming mills produce a variety of 
sections with great variety of flange widths on the same 
rolls by using sets of rolls. Stock up to jin. thick, 4in. 
ta l5in. wide, may be formed, straightened, and have 
strains relieved, all ready for shipment at £1 per ton, 
while hot-rolled sections may cost as much as this for 
straightening only. In one case, several hundred tons 
of one size of shape were cold rolled at about 12s. 6d. 
per ton. As yet, little is known generally in regard to the 
machines and presses, but there is prospect of rapid 
development on a large scale. 


American Motorships. 


Novel features in shipbuilding are three motor- 
ships for the City of New York, to carry out to sea the 
sludge from the city’s extensive new sewage treatment 
works. This sludge, with about 97 per cent. moisture 
content, must be discharged about 10 miles from land. 
The ships are 260ft. long, 44ft. beam, and 16ft. deep, 
with a loaded draught of 11ft. when carrying 1430 tons 
of deadweight cargo. The sludge is carried in three 
compartments, having a total capacity of 55,000 cubic 
feet. The sludge compartments are about 8ft. deep below 
the main deck, the lower portion of the hull forming a 
buoyancy chamber. Discharge is by gravity through 18in. 
valves controlled from the main deck, and fitted to 18in. 
tail pipes which pass through the buoyancy chamber to 
the skin of the hull, the bottom of the sludge chamber 
draining to the valves. Loading is done in about two 
hours and discharge in 1} hours, each ship making two 
trips daily. Three-bladed twin screws are driven by a 
pair of oil engines of 650 B.H.P., each with six cylinders, 
l6in. by 24in., giving a loaded sea speed of 10} knots. 
The engines are well aft, as is the superstructure with 
quarters, boat deck and wheel house.—Contracts have been 
let by the American Maritime Commission for some motor 
cargo ships of its own design, intended for reasonable 
speed, economic operation, and service as a naval auxiliary. 
They are 460ft. long, 63ft. beam, 41ft. deep to shelter 
deck, with a loaded draught of 26ft.; light weight, 4680 
tons; cargo load, 7620 tons; displacement, 13,900 tons. 
Two oil engines with total of 6000 H.P. at 92 
revolutions drive through reduction gears to a single- 
Fuel consumption is not to exceed 0-41 Ib. 
or 0:391b. for the main engines alone. 
They are to have a raked bow and cruiser stern, 
and no raised forecastle or poop. The midship 
superstructure has the captain’s room, radio room, and 
wheel house on the bridge deck ; officers’ and engineers’ 
quarters on the boat deck below, and crew and firemen’s 
quarters on the shelter deck below. There are three cargo 
holds forward, and two aft of the engine-room. The 
engines exhaust to a boiler for heating the quarters and 
fuel oil bunkers. 


Elevated Street for Chicago. 


Studies of traffic volume and speed have shown 
serious congestion in the area west of the central business 
district of Chicago, and consequent inadequate connec- 
tion with main roads running west of the city. Plans are 
being made to remedy this condition by the construction 
of a super-highway, largely elevated in order to be free 
from intersecting traffic. Lorry traffic is to be excluded, 
the object of the enterprise being to move large volumes 
of passenger automobiles and express buses between the 
business district and outlying districts with speed and 
safety. As the street would be of a boulevard character, 
even separate lanes for lorry traffic are not desirable, 
especially as there are already parallel streets connecting 
with highway routes for long-distance traffic. A capacity of 
1440 vehicles per lane per hour, at a speed of 40 miles 
an hour, is assumed, with four traffic lanes for immediate 
construction and provision for eight lanes, either as one 
eight-lane road or two fourelane roads. For the first 
construction there would be a street, 189ft. wide, with 
an elevated structure of 109ft. width carried on three lines 
of columns, leaving a 30ft. roadway and 10ft. walk out- 
side the columns on each side. The elevated road 
would have two roadways 44}ft. wide, separated by a 10ft. 


screw shaft. 
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strip a foot higher than the paving, and a l0ft. walk 
along each side. Longitudinal girders on the columns are 
to have cross girders framed between them, and lines of 
rolled steel joists between the cross girders to carry the 
concrete slabs of the roadways, walks, and centre strip. 
The minimum headroom under the structure is to be 
14ft. For the 44}ft. roadways the width is made up as 
follows :—Outside lanes for buses, 12ft.; two intermediate 
lanes, 10}ft. each; inside lane, 114ft. Where the new 
street is on the surface it will be 209ft. wide; outside 
each 44}ft. roadway is to be a 20ft. separating strip, a 
20ft. roadway for service or slow-speed traffic, and a 
15ft. walk. Important cross streets will be carried under 
the new street. 


Oil Engines for Drainage Pumps. 


While a number of new land drainage pumping 
plants in the United States are operated satisfactorily by 
oil engines, there have been difficulties in some cases where 
these engines have been applied to replace steam or 
electric power without regard to the age of the pumps. 
In general, it is found more satisfactory to install a new 
unit of pump and engine. Variable speeds, low operating 
costs, and low labour costs are among the advantages 
claimed for such a plant, designed as a unit to meet the 
conditions of the drainage district it is to serve. With 
centrifugal and screw pumps, the efficiency at reduced 
head may be maintained by varying the speed, and the 
plant may have three or four operating speeds, for each of 
which there will be pumping heads for maximum effi- 
ciency, say, from 30ft. down to 6ft., since the head will 
vary with intensity, extent, and duration of rainfall or 
storms. The oil engine may be equipped with a variable- 
speed control device that permits operation at low speeds 
with about the same fuel economy as at high speed. 
An electrical or mechanical speed recorder for the pump 
may be applied to assist the operator in selecting the 
speed suitable for the head conditions. The East Saint 
Louis drainage and sanitary district in Illinois, with an 
area of 200 square miles, is served by three pumping 
stations, all with oil engine plants. The North Station 
has four variable-speed engines of 525 H.P. directly coupled 
to screw or propeller pumps, 5ft. in diameter, each having 
a capacity of 112,500 gallons per minute. It has also an 
oil-electric unit with 225 H.P. engine, 75-kW alternator, 
and 42in. screw pump. Oil engines also operate the 
generators for electric light. The South Station has four 
four-cylinder 250 H.P. engines, with 54in. screw pumps, 
operating under a head of 2ft. to 20ft., giving a 
combined capacity of 270,000 gallons per minute. The 
Cahokia Station, which handles mainly seepage and 
industrial wastes, has two 90 H.P. three-cylinder engines, 
with 36in. screw pumps, having a combined capacity of 
40,500 gallons per minute. 


Coal Drying in America. 


A report of the American Mining Congress deals 
with the dewatering and drying of washed bituminous 
coals, the former term being applied to the removal of 
moisture by gravity or mechanical devices, while the latter 
refers to drying by evaporation—both by heat and the 
natural influences of wind, temperature, and humidity. 
For dewatering, drainage may be by gravity alone, but 
more effectively by such methods as shaking or tumbling 
the coal, moving it at high velocity in a thin layer over the 
drainage surfaces—as on shaking or vibrating screens or 
by centrifugal force with suction or air blast—as in 
dryers, filters, or blowers. Such units are arranged 
singly or in combination, and in series or parallel, depend- 
ing upon the size and quantity of coal and the thorough- 
ness of dewatering desired. The speed and thoroughness 
depends largely upon the size and surface characteristics 
of the pieces of coal, the smaller sizes requiring smaller 
drainage openings and consequently less opportunity for 
the water to escape. Furthermore, in a given quantity 
of coal the surface available to hold water increases 
rapidly as the size of the pieces decreases. As a rule, 
the dewatering is combined with the screening and 
separation into commercial sizes. Centrifugal dryers 
with capacity of 30 to 75 tons per hour reduce the average 
surface moisture to 4 or 7 per cent. Heat drying may be 
by rotary kilns or travelling conveyors, bringing the coal 
into contact with hot gases from furnaces. Many of them 
have mechanical] stokers and automatic temperature 
regulators. With inlet gas at 900 deg. to 1400 deg. Fah. 
and outlet at 150 deg. to 400 deg., the coal is discharged 
at 120 deg. to 165 deg. Fah. In a few cases warm air at 
100 deg. to 300 deg. is used. In others a blast of furnace 
gas at 900 deg. is blown through the coal as it passes over 
flat shaking screens, reducing the surface moisture to 
about 2 per cent. While it is possible to remove all 
moisture, it is expensive and requires expert control, 
but usually commercial factors determine the extent to 
which drying is to be carried out. 


Earth Dam Construction. 


With many large dams of embankment 
under construction in the United States, interesting 
methods are introduced for carrying out the work. For 
the dam of the Cajalco reservoir in California, 210ft. 
high, the material was sprinkled before excavation to 
give the necessary moisture and was hauled to the site in 
pneumatic-tyred motor lorries of 10 cubic yard capacity. 
After being dropped at regularly spaced intervals it was 
spread to a thickness of 6in. by petrol-operated road- 
grading machines, while motor disc ploughs broke up all 
hard surfaces formed by the passage of trucks. Each 
6in. layer was rolled by sixteen passages of sheeps-foot 
rollers of 15 tons weight hauled by tractors, the load on 
the bearing surface of the tamping feet being 280 lb. per 
square inch. Parts inaccessible to the rollers were rammed 
by pneumatic or petrol tampers. Careful record was made 
of the moisture content, the embankment layers being 
sprinkled where necessary. Both faces of the dam are 
protected by concrete slabs 8in. thick.—For the Quabbin 
reservoir dam, 170ft. high, of the Boston water supply, 
nearly 4 million cubic yards of material was handled by 
belt conveyors and finally placed by the hydraulic method. 
Oil-engine excavators with 2-yard buckets loaded hoppers 
which fed a 36in. conveyor 700ft. long, moving at 
348ft. per minute. A similar conveyor, 500ft. long, was 
loaded by 10-yard petrol scrapers. Both of these con- 
veyors discharged to a conveyor 600ft. long, delivering 


type 





to a 54in. slow-speed belt having a capacity of 650 to 
1250 cubic yards per hour. The material is thus delivered 
to a screen which removes stones over 9in. size and thence 
to a main bin. These conveyor units are shifted as 
excavation progresses, except for the main conveyors, 
which deliver to the screen and bin. Material falling 
into the bin is broken up by a jet of water at 25 Ib. pressure 
and flows to the intakes of electric pumps delivering to 
20in. pipes which discharge to a pool along the top of 
the dam. One man controls the conveyors and pumps 
from a central station. 


Electric Machine Tools. 


That electric operation of machine tools should 
be built into the design on the drawing board was one of 
several points made in a recent discussion on the electrifica- 
tion of American machine tools. This practice will 
eliminate many objectionable features which result from 
electric equipment being the last and least consideration 
in the design. Further, it will tend to reduce cost and to 
make for more convenient operation, better performance, 
and better appearance of the machine. Motors should be 
readily accessible for inspection and maintenance. If 
the control equipment is built into the machine it should 
be as accessible as the motor. Loose wires on the inside 
may cause trouble and lost time due to shorts and 
grounds, Solid wires may break on account of vibration 
so that solid or flexible conduit and stranded wire are 
preferable. The motor may well be used for both starting 
and stopping, although it is common practice to use a 
magnetic friction brake or other device for stopping. 
For planers, the modern variable-voltage reversing 
drive of wide speed range has advantages in smoothness, 
accuracy of reversal, high rate of acceleration and 
deceleration, speed regulation, reliability, and safety. 
In two similar planers, 36in. by 36in. by 18ft., one with 
this drive and the other with the conventional constant - 
voltage motor and control, the former had an increased 
output of about 15 per cent. Variable-voltage drive has 
been applied to a special planer or shaper for machining 
propeller blades. ‘This machine works mainly as a draw 
cut shaper, but it also performs milling, rotary planing, 
and push-cut shaping. Geared motors of four types have 
been devised to replace external speed reductions, and 
they present opportunities for economy in meeting special 
requirements. Manufacturers of electric equipment 
have done much work in establishing standard ratings 
for given diameters, and standard leading dimensions 
for the parts of built-in motors. 


Pressure Operation of Blast-furnaces. 


An important subject discussed at meetings of 
the American Institute of Mining and Metallurgical Engi 
neers was pressure operation of the pig iron blast-furnace 
in relation to the problem of solution loss. The argument 
was that the efficiency and economics of operation are 
affected seriously by the phenomenon of solution loss, and 
that the problem of such loss can be solved by increasing 
the overail pressure or “‘ top pressure,” under which the 
furnace is operated. In American blast-furnace practice, 
the loss averages 300 lb. to 400 lb. of coke per ton of pig 
iron, or 15 to 25 per cent. of the carbon fed to the furnace. 
Additional coke must be burned at the tuyeres to supply 
the heat thus absorbed. Research is advisable to arrive at 
such a change in blast-furnace operation as to overcome 
the harmful effects of solution loss, with little or no 
sacrifice in furnace production, and perhaps with even 
an increase in production. Pressure operation is believed 
to offer a valuable line for such research, since it has 
chemical, physical, and thermal effects. Thus, solution 
loss occurs mainly in the furnace bosh, where the absorp 
tion of large quantities of heat by the solution loss reaction 
holds down the temperature of the gases and so prevents 
the bosh zone from carrying out its function properly. 
Theoretically, it should be possible to eliminate solution 
loss and double the capacity of a furnace of given size, 
without requiring prohibitively high pressure. In general 
it is argued :—(1) That substantial benefits may result 
from top pressure of 10 Ib. to 301b., and that even con- 
siderably higher pressures may be found desirable ; (2) 
that the pressures required need not affect decomposition 
of CO; (3) that additional blast power may be recovered 
by expanding the top gases ; (4) that production may be 
increased or even doubled by pressure operation ; and 
(5) that combined overall fuel economy and savings in 
fixed charges due to increased capacity may exceed 4s. 
per ton of pig iron produced. 


Specifications versus Contract. 


A recent final decision by the courts in the 
United States emphasises the fact that if engineers specify 
methods of construction, rather than the results to be 
obtained under the contract, the owner is responsible if 
the desired results are not obtained. In this case the 
conditions were such that the specifications could not be 
followed, and more expensive methods had to be used, 
the increased cost of which must be paid by the owner. 
Here the contractor built a 64$ft. sewer tunnel 2 miles long 
for Westchester County, New York State, and the con- 
tract provided extra compensation if compressed air 
work should be necessary, but specified that such work 
should not exceed 600ft. The specifications described 
tunnelling methods for free air work, and did not provide 
methods for compressed air work. In the progress of con- 
struction, however, this latter work was required for 
more than 6000ft. of the tunnel. The decision of the highest 
court was that the contractor must be paid the difference 
in cost between a free air and a compressed air tunnel for 
the entire length of 6000ft., since the county authorities, 
by specifying construction methods suitable for a free air 
tunnel, guaranteed that these methods would be applic- 
able for the work under contract. A difference of a few 
feet beyond the specified 600ft. limit might have been 
allowed, but not for such a difference as ten times the 
specified limit. While the contract placed all the risks of 
the work upon the contractor, this could not be per- 
mitted completely to negative the representation that 
the work would be mainly free air tunnelling. Tenders 
shouid have been taken separately on free air and com- 
pressed air tunnelling. Then the contractor would have 
been paid the fair value of the work done, and long and 
costly litigation would have been avoided. 
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Markets, Notes and News. 


The prices quoted herein relate to bulk quantities. 


f.o.b. steamer. 
The Pig Iron Market. 


With the usual seasonal influences in operation 

and no indications of fresh developments in the immediate 
future, the pig iron position remained virtually unchanged. 
There was again only a limited interest taken in Cleveland 
foundry iron as consumers showed no disposition to 
increase their commitments, or even to accept deliveries 
under old contracts. Producers have therefore of neces- 
sity been forced to curtail their outputs still further. 
Although the falling off in orders has slowed down the 
disposal of the reserves in the hands of consumers, as no 
foreign iron is now being taken, makers are hopeful 
that within the next few weeks there will be a definite 
resumption of buying. In view of the prevailing poor 
demand, ironmasters are meeting all requirements from 
stock. The decision to keep prices at their present level 
until the end of the year fails to meet with general approval, 
and this is to a large extent responsible for the slow con- 
ditions ruling in the market. Producers, however, are 
very emphatic in their statement that these prices must 
stand until December 31st. There has been little change 
in the market for East Coast hematite, and no signs of 
any expansion in the export trade are apparent, the small 
tonnages which are shipped being on account of old con- 
tracts. The quieter conditions in the steel trade are 
reflected in the smaller tonnages of pig iron absorbed in 
the district, whilst outside centres have recently bought 
much less material. Makers now hold substantial stocks, 
which will need to be considerably reduced before there 
can be any likelihood of blowing in more furnaces. Con- 
citions on the North-West Coast are similar to those in 
other districts, and although a furnace has been blown out 
at Workington, stocks continue to accumulate. The 
local demand has fallen off considerably, and those con- 
cerns with running contracts report that deliveries have 
either been reduced or postponed indefinitely. The best 
section of the trade is that for special qualities. There 
was no fresh feature of note in the Midland pig iron 
market, there being a decided lull in the demand for high- 
phosphoric iron, usually in good request by the light cast- 
ings branch. The latter section of the industry, however, 
has been operating at much below capacity for some time 
past. Those consumers who have been forced to come 
ito the market for supplies have restricted their buying 
to small tonnages for actual and immediate needs. Their 
policy appears to be one of avoiding the contraction of 
large supplies at the end of the year, in the expectation 
that prices will be substantially cut for next year’s deliveries. 
Only a limited business transpired in low-phosphorus pig 
iron, as the heavy engineering and other sections of the 
trade have ample supplies on hand at the moment. 
Prices of this description are uncontrolled and vary con- 
siderably. In Scotland business has been adversely 
affected by the holidays. The Import Duties Advisory 
Committee give notice of an application for the addition 
to the free list of pig iron produced in an electric furnace 
and containing not more than 0-025 per cent. by weight 
of phosphorus, not more than 0-020 per cent. by weight of 
sulphur, and not more than 2-5 per cent. by weight of 
total carbon. 


The Midlands and South Wales. 


Now that the slack summer period is in full 
swing in the Midlands, traders are turning their attention 
to forward prospects. In view of the fact that prices will 
remain unchanged until the end of the year, it appears 
highly probable that when business revives new orders 
are likely to consist of only small quantities for current 
needs, as buyers will obviously keep their stocks as low as 
they can in case of possible price revisions at the year end 
being in their favour. Prior to the holiday there were 
indications that the demand for billets and other semi- 
finished steel had been sufficient to affect stocks to some 
slight extent, although the tonnages on hand in con- 
sumers’ works are still fairly large and buying will of 
necessity be slow to develop. In the pig iron market the 
outlook regarding special grades is comparatively cheerful, 
some improvement in business having been recorded 
lately. The controlled hematite prices, however, are 
restricting hopes of new business, as most consumers have 
covered themselves well forward. ‘Trade in the bar iron 
section has been irregular, especially in the case of Crown 
bars. At some of the smaller mills work on the best grades 
of iron is fairly satisfactory, and there are hopes of expan- 
sion in trade in marked and other bars in view of the work 
in hand from the wagon companies. In the South Wales 
district the dull conditions experienced in the tin-plate 
trade for some time have shown a slight improvement of 
late mostly on home account, and operations have been 
at about 43-60 per cent. of capacity, although a year ago 
the rate was about 72 per cent. of capacity. Prices for 
shipment remain at 2ls. 6d. basis, f.o.b. South Wales, 
and to special export markets 20s. 3d. The home demand 
is well maintained, and although orders are mostly for 
small parcels, in’ the aggregate they provide a satis- 
factory turnover. 


Scotland and the North. 


Steel works are getting under way gradually 
after the holidays, but business conditions are such that 
there is little encouragement to hasten the resumption of 
operations. The quantities of pig iron on hand are on so 
large a scale that furnaces are being asked to hold back 
deliveries. In the case of foundry iron, stocks of Con- 
tinental material continue to restrict the market for the 
home product. Two furnaces making Scottish foundry 
iron have been damped down, leaving a total of only nine 
as compared with sixteen at the beginning of this year. 
Although there is still talk of better times in the autumn 
there is at present little in the situation on which to base 
such hopes. The call for manufactured iron and steel is 
confined to small lots for immediate requirements. The 


and have the prospect of fairly steady employment on old 
orders; but even in this section it appears obvious that 
pressure from consumers is being appreciably relaxed, 
and fresh orders will be required before long to maintain 
steady working. In the lighter sections of the trade 
matters are so quiet that there is eagerness to pick up any 
orders available. As regards shipbuilding material, hopes 
of a continued demand are confined almost entirely to the 
fairly considerable Admiralty demands. The building of 
merchant vessels is in abeyance, as is indicated by the 
fact that only one merchant ship has been launched on the 
Clyde during July. New vessels are needed, but orders 
for their construction are being deferred until the cost of 
material falls to a point which will encourage the placing 
of orders. The call for tubes is irregular, makers of the 
heavier grades being the best placed. Re-rollers are delay- 
ing the resumption of operations, although some fresh 
business came to hand over the holiday, but the amount 
of work available is insufficient to prevent short time being 
the rule for some time to come. At their meeting at the 
end of last week the British sheetmakers decided to make 
no change in the home prices of black or galvanised sheets. 
Home requirements of the latter are fairly good. On 
the North-West Coast conditions are much the same as 
elsewhere. A Workington furnace making hematite pig 
iron has been put out, but stocks continue to accumulate, 
and a total of over 75,000 tons has been mentioned. 
Local deliveries are disappointing, and the Midlands and 
Scotland are satisfied with only small lots of ordinary 
qualities, although the call for special descriptions is 
better. Reports from the Lancashire district state that 
holiday conditions have been more in evidence than for 
many years. 


Current Business. 


Davy and United Engineering Companies, Ltd. 
have secured orders for two hydraulic presses for the 
Russian Government which will be larger than any 
similar plant previously constructed in this country. 
The tender of J. R. Rutherford and Sons, Newcastle-on- 
Tyne, of £7000 for the erection of a locomotive fitting 
shop at Tyne Dock has been accepted by the Tyne Improve- 
ment Commission. The Birmingham City Council have 
placed an order with C. A. Parsons and Co., Ltd., Heaton, 
Newcastle-on-Tyne, for the supply of a second turbo- 
alternator of 53,500 kW and condensing plant. The 
contract is valued at £215,000. Main switchgear for the 
turbo-alternator will be supplied by A. Reyrolle and Co., 
Ltd., Hebburn-on-Tyne, at a cost of £92,101. William 
Gray and Co., Ltd., West Hartlepool, have secured an 
order for a cargo steamer of 10,000 tons for a London 
firm. The battleship ‘‘ Grosser Kurfurst ” (25,600 tons) 
is being towed from Lyness in the Orkneys to the ship- 
breaking yard of Metal Industries, Ltd., at Rosyth, for 
scrapping. Metal Industries, Ltd., have also bought the 
Royal Mail liner ‘“‘ Arlanza,” at a price reported to be in 
the neighbourhood of £30,000 for breaking up at Rosyth. 
The ship had been engaged in the South American trade 
for more than twenty-five years. Ruston - Bucyrus 
Ltd., have recerved orders from the Appleby-Frodingham 
Steel Company, Ltd., for five excavators. Three will 
be used for opening up and developing new ironstone 
mines at Scunthorpe, and two will be required for the 
Cottesmore mines. National Shipbuilders’ Security, 
Ltd., have decided to do away with the E.G.I.S. Shipyard 
at Sunderland, which they acquired two years ago. The 
Department of Overseas Trade announces that the 
following contracts are open for tender :—South 
African Railways and Harbours Administration: Quan- 
tities of steel tyres and axles for locomotives, carriages, 
and wagons (Johannesburg, September 5th); quantities 
of tapered, round, and flat spring steel to specification 
C.M.E. 7/1937 (Johannesburg, August 29th); quantities 
of flat steel, approximately 50 tons of steelwork in one 
60ft. P.G. trough span for a road subway (Johannes- 
burg, October 4th). New Zealand, Otago Harbour 
Board : One or two 5-ton portal type level luffing travel- 
ling electric wharf cranes required to run on 55 Ib. rails ; 
the available supply is 400 A.C., three-phase, 50 cycles 
(Otago, November 30th). Indian Stores Department : 
Supply and delivery as and when required during the 
period December 16th, 1938, to December 15th, 1939, 
of quantities of lightweight files, including half round, 
round, smooth, flat, &c. (Simla, August 29th). 


Copper and Tin. 


With a definite increase in consumption of copper 
in the United States and the statistical position well 
controlled, the position now appears to be more favourable 
to producers. It is estimated that production outside 
the United States has been curtailed by about 5400 tons 
a month by the quota cut which came into operation 
at the beginning of July, and there is now every indica- 
tion that stocks in Europe will remain at a comparatively 
moderate level. The further advance in the domestic 
price of electrolytic in America by $c. to 10}c. per pound 
was in line with general expectation, and manufacturers 
on that side have made corresponding increases in wire 
and brass products. Following the recent advances 
in home and export prices there has been more talk of 
reopening mines in America, but the opinion is expressed 
that a further improvement in the statistical position 
must be seen before such a step is taken, even if prices 
are raised still higher. The domestic sales of copper are 
given as 122,812 tons for the month of July, which com- 
pares with 90,978 tons in the preceding month. Prior to 
the holiday the London standard copper market was 
active with prices firmly held above the £41 level. A 
feature of recent trading was the good business in electro- 
lytic for prompt delivery, which included considerable 
tonnages for Central European countries. Exports of 
refined copper from the United States during June totalled 
28,732 tons, which included 7753 for Germany, 4863 for 





heavy steel manufacturers are the most happily placed, 





Unless otherwise specified home trade quotations are delivered f.o.t. 
A comprehensive list of the prices of materials mentioned below will be found on the next page. 


Export quotations are 


Sweden, 1895 for Italy, 1530 for Czechoslovakia, 946 
for Belgium, and 757 tons for Poland. American ship- 
ments of copper scrap amounted to 1941 tons, of which 
981 tons went to Germany. Stocks of refined copper in 
official warehouses here at the end of July totalled 5530 
tons, and of rough copper 31,007 tons, which compares 
with 6263 tons and 29,286 tons respectively at the end 
of the previous month.... Although the demand for 
tin has occasionally been slow, there has been an almost 
complete absence of selling pressure, and prices latterly 
ruled very firm, £196 per ton being frequently paid for 
three months standard tin. In spite of the disappoimting 
reports from the consuming centres, the market has dis- 
played remarkable steadiness which is attributed to the 
strong control of output, and consequently there is little 
possibility of any serious setback in prices. The outlook 
in the United States seems more promising than for a 
long time past. The monthly statistics for July proved 
to be much as expected, though the small American 
deliveries give cause for concern. Continental deliveries, 
however, were slightly more encouraging. The visible 
supply at 19,645 tons showed an increase of 1964 tons on 
the month; the carry-over in the Straits a decrease of 
1212 tons to 5344 tons, and the carry-over at the Arnhem 
smelter a rise of 1183 tons to 4458 tons, making a net 
increase on the month of 1935 tons. United Kingdom 
deliveries were 932 tons, against 882 tons in June; Con- 
tinental deliveries 1186 tons, against 771 tons; and 
United States deliveries 3775 tons, against 4205 tons in 
June. 


Lead and Spelter. 


Considerable irregularity characterised the lead 
market after the holiday break and prices are virtually 
back to the level of a fortnight ago. The influential 
support in evidence last week, when heavy tonnages were 
taken up, was withdrawn and was succeeded by a dull 
interval, which was no doubt partly due to the weakness 
on the New York stock market. Later a steadier tone 
prevailed. Rumours were circulating to the effect that, 
owing to the unsettled conditions in Mexico, supplies 
from that country might be interfered with. The United 
Kingdom demand has been less active, but it is under- 
stood that consumption has been well maintained, whilst 
on the Continent the outlook is said to be more satis- 
factory than for a long time. In America there was an 
improvement in the consumption of lead for current and 
nearby requirements, and sellers reported good bookings. 
Prices remained firm with New York spot lead at 4-90c. 
per pound, and East St. Louis spot at 4-75c. per pound. 
Stocks of duty-free lead in official warehouses here at the 
end of July totalled 2902 tons, against 3210 tons at the 
close of June. whilst stocks in bond amounted to 6094 
tons, against 6164 tons at the close of the preceding month. 
... There was a decided slackening of buying interest 
in the spelter market, which was followed by generally 
quieter conditions. The depression in the sheet industry, 
particularly in the export trade in galvanised descriptions, 
has naturally affected the demand from that direction, 
whilst the easiness in some other sections of the non- 
ferrous markets resulted in a certain amount of liquidation, 
during which buyers held aloof. In spite of these factors, 
however, producers have not been willing sellers at the 
current rates. The future course of values largely depends 
upon whether production is adjusted to balance the 
requirements of actual consumers. Stocks of duty-free 
spelter in official warehouses at the end of July totalled 
2612 tons, against 2462 tons at the end of June, whilst 
stocks in bond were 21,961 tons, against 20,698 tons. 


Non-ferrous Metals Average Prices. 


The more active conditions which prevailed on 
the non-ferrous metal markets during July are reflected 
in the all-round advance in values disclosed in the monthly 
average prices for the metals dealt in on the London Metal 
Exchange. The firmer tone in the copper market resulted 
in an advance of £4 103. 3d. for standard cash, as com- 
pared with the preceding month, whilst three months rose 
by £4 lls. per ton. Refined copper also showed propor- 
tionate gains with electrolytic £5, wire bars £5 0s. 3d., 
and best selected £4 15s. per ton higher than the June 
average. The substantial advance in values in the tin 
market during July brought prices very near to the £200 
level, and resulted in a rise in the average for cash tin of 
£15 2s. and for three months of £15 8s. 11d. above the figures 
for the preceding month. Prices in the lead market also 
rose and the average for shipment during the current 
month advanced 19s. Id. and for shipment during the third 
following month 20s. 6d., whilst the average Mean was 
19s. 9d. up, as compared with the June figures. The 
spelter market shared in the general improvement and for 
shipment during the current month the average advanced 
25s. 1d., for the third following month 25s. 3d., the mean, 
being 25s. 3d. above the averages for June. The following 
are the official average quotations of the London Metal 
Exchange for July :- 


STANDARD COPPER Cash (mean) .. £39 15 Qe 
3 Months (mean) £40 1 5 

Settlement. £39 16 O8 

ELECTROLYTIC COPPER ... .. £44 16 98 
ELECTROLYTIC WIRE Bars . : £45 5 58 
Best SELECTED COPPER (mean) . £44 9 2 
STANDARD TIN... Cash (mean) ... . £192 13 118 
3 Months (mean) .. £193 16 64 

Settlement £192 14 O# 

( For shipment the current month . £14 18 54 


| For shipment the third following 


LreaD month a ee £15 0 8 
Mean ... ... ‘ £14 19 6% 
| Settlemené 2.5... cs. tks £14 18 52 
fe shipment the current month £14 2 105, 

For shipment the third following 
SPELTER month a3 . et 
Mean aS : £14 5 18 
Settlement ....... a £14 2 8 
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Makers’ official home trade price, per ton, delivered buyers’ stations. * Joists, Sections, Bars and Plates are subject to a rebate of 15s. to home users purchasing 
+ Export prices are for Empire Markets; for other Markets British quotations conform to Cartel prices. 


NON-FERROUS METALS. 


from Associated British Steelmakers. 


PIG IRON. 
Home. Export. 
Foundry home prices, except for Scotland, less rebate of 5/-. 
(D/d Teesside Area.) 
N.E. Coast— £ a d. & a, 4 
Hematite Mixed Nos 612 6 - 
oS No. 1 613 0 Ye 
Cleveland— 
No. 1 5 1l 6 a a 
No. 3 G.M.B. 5 9 O 6 0 ¢ 
No. 4 Foundry 510 0 519 0 
Basic 5 0 0 
MIDLaNDs— 
Staffs— (Delivered to Black Country Station.) 
North Staffs Foundry 5 11 0 
Forge 5 6 =(0 
Basic 5 0 Oto £5 5 O 
Northampton— 
Foundry No. 3 5 8 6 
Forge 5 & 6 
Derbyshire— 
No. 3 Foundry Shi 0 
Forge 5 8 0 
ScoTLanD— 
Hematite, f.o.t. furnaces 6 13 0 
No. 1 Foundry, ditto 6 0 6 
No. 3 Foundry, ditto 518 0 
Basic, d/d 5 7 6 
N.W. Coast— f 6 13 0d/d Glasgow 
Hematite Mixed Nos. ...; 6 18 6 ,, Sheffield 
7 4 6 ,, Birmingham 
MANUFACTURED IRON. 
Home. Export. 
Lancs aND YORKS— te a. £ «.d. 
Crown Bars 13 5 0 - 
Best Bars 1315 0 — 
MIDLANDS— 
Crown Bars 13 5 0 
Marked Bars (Staffs) 15 15 0 
No. 3 Quality 1112 6 
No. 4 Quality 2; 2 ¢ 
ScoTLanD— 
Crown Bars 13 5 0 13 5 0 
Best 13.15 0 1315 0 
N.E. Coast— 
Crown Bars is 5 0 13 5 O 
Best Bars 13 15 0 13 15 0 
Double Best Bars 145 0 14 5 0 


NorRTHERN IRELAND AND FREE SraTE- 


Crown Bars, f.o.q. - 1317 6 
STEEL. 
*Home 
LONDON AND THE SoutH— £ sa. d. £ 
Angles li 3 0 10 12 6 
Tees.. im. .2.0@ 11 12 6 
Joists ll 3 0 10 12 
Channels ll 8 0 10 17 6 
Rounds, 3in. and up. 12 3 0 Zaas ¢ 
under 3in. 12 15 ~6t ll 0 
Flats, under 5in. 12 15 6t 11 0 0 
Plates, jin. (basis) 1113 0 ll 0 0 
fein. 1118 0 11 5 0 
tin. 2 3 0 1110 0 
fein. 12 8 0 11 15 0 
Un. fin. to and inel. 
6 lb. per sq. ft. (8-G.)... 12 10 0 1210 0 
Boiler Plates, Zin. 3 3 @ 12 2 0 
Norru-East Coast— a oe S 6... 
Angles 11 0 6. 10 12 6 
Tees 12 0 6 1110 O 
Joists ue 2.¢€. 10 12 6 
Channels a 6 @.: 10 17 6 
Rounds, 3in. and up 2 0 6: 1112 6 
o under 3in. 12 13 Of. ll 0 0 
Plates, jin. (basis) 1l 8 O 7: 6 9 
» fein. 1113 0 11 5 0 
tin. 1118 0. 1110 0 
ie frin. 12 3 0 1115 0 
Un. fin. to and inel. 
6 Ib. per sq. ft. (8-G.)... 12 10 0 1210 0 
Boiler Plates, fin. - ii 0 12 2 0 
MIDLANDS, AND LEEDS anD DistRictT— 
£. a. d. £ . ¢icne 
Angles li 0 6 10 12 6 
Tees... 12 0 6 Ht if 66 
Joists ll 0 6 10 12 6 
Channels 1] 5 6 10 17 6 
Rounds, 3in. and up 12 0 6 11 12 6 
ae under 3in. 12 13 Of ll 0 0 
Flats, 5in. and under . 2 13 ot li 0 0 
Plates, jin. (basis) 1110 6. 11 0 0 
fin. 1115 6 11 5 0 
hin. 12 0 6 1110 0 
; fin. i2 6.8 1115 0 
Un. fein. to and incl. 
6 ib. per sq. ft. (8-G.)... 12 10 0 1210 0 
Boiler Plates, jin.... 12 0 6 Zz ¢ 6 


6 | 


STEEL (continued). 





Current Prices for Metals and Fuels. 


*Home. tExport. 
£ ad: Seed. 
Guascow anv District-— 

Angles 11 0 6 10 12 6 
Tees. 2.8 6 1112 6 
Joists ll 0 6 10 12 6 
Channels... Te oe 10 17 6 
| Rounds, 3in. and up ll 0 6. 1112 6 
| » under 3in. 12 13 Ot ll 0 0 
| Flats, 5in. and under 12 13 Ot ll 0 0 
| Plates, in. (basis) 11 8 0 11 0 0 
| fyin. 1113 0 tS "oO 
| fin. 11 18 0 1110 0 
awn... 12 3 0 1115 0 

Un. jin. to and incl. 
6 lb. per sq. ft. (8-G.) 12 10 0 1210 0 
Boiler Plates, jin. 11 18 0 is 364 
SovutrH Waters AREA— £ s. d. £ «a. d. 
Angles 1l 0 6 10 12 6 
Tees. 12 0 6 ll 12 6 
Joists a @. 46 10 12 6 
Channels. ll 5 6 10 17 6 
Rounds, 3in. and up 12 0 6. 11 12 6 
» under 3in. 12 13 Of ll 0 0 
Flats, 5in. and under 12 13 Of FY o""@ 
Plates, jin (basis) 1110 6 ll 0 90 
frin. 1115 6 2°23 .% 
hin. 12 0 6 1110 0 
frin. 52 §& & 1115 0 

Un. fin. to and inel. 
6 Ib. per sq. ft. (8-G.) 1210 0... 12 2 6 
IRELAND—F.0.Q.— BELFAST. Rest or IRELAND 
Ck ws £ 6. d. 
Angles oak Gs88752 Ri -28:.@ 
} Tees... : a e8.... 12 8 0 
Joists . a 6 4 1115 6 
Channels -2e«@ ¢6. 1113 0 
| Rounds, 3in. and up eee Be @ oc 12 8 0 
» under 3in. 12 18 Ob. 13 0 6 
| Plates, #in. (basis) 23.12) @ sc 1115 6 
fein. ... 1118 0 12 0 6 
fin. tot oe 12 5 6 
; frin. a a6 °C x3 12 10 0 
Un. in. to fin. incl. -12 3 0 12 5 6 


t Rounds and Flats tested quality ; untested, 9s. less. 


OTHER STEEL MATERIALS. 


| 
| 
| 
| 
| 
| Sheets. 
| 
! 


Home. Export, f.o.b. 
£ s. d. £ s. d. 

a! 9 ‘ 
ie a adda ; - 3 P1L-G. to 14-4 12 10 0 
14-G. to 20-G., d/d 15 10 0 15-G.to20-G12 15 0 
21-G. to 24-G., d/d . 15 15 0 21-G.to24-G13 0 0 
25-G. and 26-G., d/d 1610 0 25and26-G 1315 0 


South Africa, Rhodesia, Nyasaland, £14; Canada, £14 12s. 6d., 


tExport. | f.o.b. basis. Irish Free State, £15 15s., f.o.q., 4-ton lots. 
s. d. The above home trade sheet prices are for 4-ton lots and over; 


2-ton to 4-ton lots, 7s. 6d. per ton extra ; and under 2-ton lots 


| to 10-cwt., £2 per ton extra. 





Tungsten Metal Powder 
Ferro Tungsten : 


Per Ton. 
Ferro-Chrome, 4p.c.to6p.c.carbon £24 5 0 
6p.c.to8p.c. ... ... £24 0 0 
8 p.c. to 10 p.c. ... . £24 0 0 
Max. 2p.c.carbon ... £36 0 0 
» Lp.c.carbon ... £388 5 0 
0-5p.c.carbon £41 0 0 
- » carbon-free . 1/- per lb. 
Metallic Chromium . 2/5 per lb. 


Ferro Manganese (loose), 76 p.c. 
Silicon, 45 p.c. to 50 p.c. 
75 p.c. 


” ” 





Cobalt ... 





Galvanised Corrugated Sheets, basis 24-G.— 
Home. £ s. d. 
5 | 4-ton lots and up 18 10 0 
2-ton to 4-ton lots 18 17 6 
Under 2 tons ; : aa ie nee et es me 
Export ; India, £18 15s. c.i.f.; Irish Free State, £18 10s. 
f.o.q.; General, £16 15s. f.0.b., 24-G. basis. 
TIN-PLATES— 
20 by 14 basis, f.o.b. Bristol Channel Ports, 20/3 to 21/6. 
Tin-plate Bars, d/d Welsh Works, £7 15s. 
BILLETs—100-ton lots and over, 35 to 100 tons, 5/- extra ; less 
than 35 tons, 10/- extra. £ s. d, 
Soft (up to 0-25% C.), untested ... 717 6 
” ~ a tested ... s 7 4 
Basic (0-33% to 0-41% C.)... 812 6 
Medium (0-42 to 0-60% C.) 9 2 6 
Hard 0-61% to 0-85% C.) 912 6 
(0-88% to 0-99% C.) 10 2 6 
= » (over 0-99% C.) 10 12 6 
Rails, Heavy, 500-ton lots, f.e.t.. 10 2 6 
» Light, f.o.t. ws i. oo 
FERRO ALLOYS. 


4/9} per lb. (nominal) 
4/8 per lb. (nominal) 


Per Unit. 
7/6 
7/6 
7/6 

11/- 
11/- 
12/- 


. £18 15 O home 
. £12 0 Oscale 5/- p.u. 
. £17 0 Oscale 6/- p.u. 


» Vanadium 14/- per lb. 
» Molybdenum 4/9 per lb.; 5/— forward 
» Titanium (carbon-free) 9d. per Ib. 

Nickel (per ton) ... . £186 to £190 per ton 


. 8/6 to 9/6 per Ib. 














only 






(Official Prices, August 4th.) 
Coprrr— 
Cash ... £41 13° 9to £41 15 0 
Three Months £41 18 9to £42 0 0 
Electrolytic . ; ; £47 0 Oto £47 15 0 
Best Selected Ingots, d/d Bir- 
a ae ; £47 lo O 
Sheets, Hot Rolled £78 0 0 
Home. Export. 
Tubes, Solid Drawn (basis) 12pd. 124d. 
»  Brazed (basis) 123d. 123d. 
Brass— 
Ingots, 70/30, d/d Birmingham £38 15 0 
Home. Export. 
Tubes, Solid Drawn, 2/1 Alloy l14d. 114d. 
” Brazed 134d. 13$d. 
Tin— 
Cash £195 5 Oto £195 lO 0 
Three Months £196 5 Oto £196 10 O 
SPELTER— 
Cash £13 17 6to £13 18 9 
Three Months £14 2 6to £14 3 9 
Leap— 
Cash ... £14 12 6to £14 13 9 
Three Months .. £14 16 Sto £14 17 6 
Aluminium Ingots (British) £94 (net.) 
FUELS. 
SCOTLAND. 
LANARKSHIRE— 

(f.0.b. Grangemouth— Export. 
Navigation Unscreened 18/6 to 19/- 
Hamilton Ell 17/- 
Splints 19/- 

AYRSHIRE— 
(f.0.b. Ports)—Steam . 15 to 15/6 
FIrESHIRE— 

(f.0.b. Methil or Burntisland)— 

Prime Steam 17/- to 17/6 
Unscreened Navigation 18/— to 18/6 
LoTHIANS— 
(f.0.b. Leith)—Hartley Prime 16/6 
Secondary Steam 16/ 
ENGLAND. 
Sourn YorKsHIRE, HoLti— 
B.8.Y. Hards... 21/- to 21/6 
Steam Screened 18/6 to 19/- 


NORTHUMBERLAND, NEWCASTLE— 
Blyth Best 
Second 
+» Best Small... 
Unscreened 


DurHamM— 
Best Gas... 
Foundry Coke 


CaRDIFrF— SOUTH WALE 
Steam Coals : 
Best Admiralty Large ... 
Best Seconds de 
Best Dry Large 
Ordinaries 
Bunker Smalls 
Cargo Smalls ... 
Dry Nuts 
Foundry Coke 
Furnace Coke 
Patent Fuel 


SwansEa— 
Anthracite Coals : 

Best Large ; 
Machine-made Cobbles 
Nuts Saat aor Cae ; 

Beans 

Peas 

Rubbly Culm.. 


Steam Coals : 
Large Ordinary 


8. 


FUEL OIL. 
Inland consumption: contracts in bulk. 


Exclusive of Government tax of ld 


Ex Ocean Installation. 
Furnace Oil (0-950 gravity) 
Diesel Oil 


17/9 to 18/6 
16/3 to 17/6 
17/- 
17/- to 18/- 


19/4 
26/- to 30/- 


24/- 
23/6 to 24/- 
23/6 to 24/- 

23/- 
16/6 to 18/- 
16/— to 16/6 
25/6 to 26/6 
35/- to 45/- 
28/- to 29/- 

25/6 


38/- to 41/- 
41/- to 51/- 
40/- to 50/- 
33/- to 38/6 
26/- to 30/- 
15/- to 16/- 


20/- to 25/- 


- per gallon. 


Per Gallon. 
33d. 
44d. 
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French Engineering Notes. 
(From our own Correspondent in Paris.) 
A Nationalised Armament Case. 


THE Conseil d’Etat has given its decision on the 
appeal of Schneider et Cie., of Creusot, against the action 
of the Government in taking over the whole of their arma- 
ment works and shops irrespective of whether such shops 
were employed mainly on manufactures other than arma- 
ments. This is the first pronouncement by the supreme 
judicial Court on appeals arising out of the application of 
the law of August 11th, 1936, authorising the Government 
to nationalise armament factories. Schneider et Cie. 
attacked the action of the Government in taking over the 
armament departments of the factory at Creusot on the 
ground that the law went beyond the national interest and 
was purely political, this contention being based on the 
widespread propaganda that heralded the Popular Front 
Government against the “‘ 200 families ’’ who were alleged 
to have built up their fortunes on armament profits. The 
Conseil d’Etat rejected this appeal as having no bearing 
on the law as it exists. The further claim of Messrs. 
Schneider that the Government had no right to nationalise 
certain of their shops which were more largely employed on 
private manufacture than on armaments reveals the diffi- 
culty of applying the law to factories in which most of the 
work carried on has nothing to do with war material. In 
such cases the law provides that factories in which arma- 
ments constitute a minor part of the production shall be 
placed under the control of the State. Schneider et Cie. 
protested against the Government taking over a loco- 
motive shop containing machines that were necessary for 
work in other departments, and the Conseil d’Etat admitted 
the company’s right to these machines, but apart from 
these concessions the Government’s case was upheld, the 
decision being based largely upon the affirmation that 
Messrs. Schneider had always been primarily an armament 
firm, except for a few years after the war. 


Effect of Nationalised Production. 


Whether the country has benefited generally 
from the nationalisation of war factories it is impossible 
to say in view of the fact that production all round has 
been disturbed by the social reforms, although it may be 
assumed that the undertaking of the men to work addi- 
tional hours must have increased the output, and work is 
certainly proceeding more satisfactorily than when 
strikes paralysed private firms before their factories were 
nationalised. The organisation of the aircraft industry 
in five national companies has begun to give promising 
results. Before this was done the great majority of makers 
were centred in and around Paris and designed and built 
machines on their own initiative without any precise 
indication of State requirements. It has taken some time 
for the new factories to be extended and equipped with 
modern machinery and plant, and since the troubles of 
last autumn, when the men were accorded higher wages 
and better conditions than exist in private industry, the 
work of mass production of standard types of machines 
has been accelerated. Last week the Minister for Air 
visited the factory of the Société Nationale des Con- 
structions Aéronautiques du Nord, where the Potez 
machines are manufactured, and saw two new machines, 
one a light bombing aeroplane capable of travelling at 
285 miles an hour and a four-engined machine for Air 
France to carry twelve passengers at a speed of 248 miles 
an hour. 


Adjustment of Working Hours. 


At a time when the annual holidays with pay 
sl w down production and many factories are closed, the 
question of the working week has not hitherto attracted 
much attention, but on the present occasion the subject 
is giving rise to some anxiety because it does not appear 
that any progress has been made with the adjustment of 
working hours to the necessities of industry, which was 
declared by the late decree to be essential to the country’s 
economic recovery. At Marseilles the situation has for 
some time been serious. The unions refuse to allow 
dockers to work overtime, and the working day of 6 hours 
40 minutes for six days a week continues to be rigidly 
enforced. The Marseilles Chamber of Commerce, all com- 
mercial interests and the shipping companies complain 
loudly of the threatened loss of traffic through ships being 
held up alongside quays until the men resume their short 
working day. It is causing grave concern to Algeria, which 
ships mainly perishable produce to Marseilles, and it is 
feared that foreign ships will abstain from visiting the 
port. Efforts continue to be made to bring about a settle- 
ment which is vital to the future of Marseilles, but nothing 
can be done if the unions refuse to allow dockers to work 
overtime when there is urgent necessity for loading and 
unloading. The decree does not, and cannot, abrogate 
the forty hours’ week, the principle of which is not called 
into question, and it was hoped that the unions would 
tolerate additional hours whenever it was necessary in 
national interest and in the interest of the men them- 
selves. After the present lull employers will have some- 
thing to say about the results of the Government’s efforts 
to organise an increased production. The Government's 
idea is to develop production and reduce costs for export, 
and special advantages are offered to manufacturers for 
that purpose, although they still need co-ordination, but 
the plan will failif the Government seeks, at the same 
time, to place further restrictions on imports. In the 
arsenals the Minister of Marine, Monsieur Campinchi, has 
found it necessary to make an appeal for increased effort. 
He visited the arsenal at Brest and addressed the workers 
there on the difficulties that confront the country through 
slowness of construction and high cost of shipbuilding as 
compared with what is done elsewhere, and he inter- 
viewed the union delegates with the object of inducing 
them to take a more tolerant view of the situation. 
These official efforts to escape from the forty hours’ 
week may help to weaken the men’s attachment to a 
principle which the unions fear will be disregarded 
altogether if they allow any departure from it. Con- 
cessions have been made temporarily in the case of 
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INTERNAL COMBUSTION ENGINES. 


486,491. September 2nd, 1937.—Bu1LT-up CRANKSHAFTS FOR 
INTERNAL COMBUSTION ENGINES, Armstrong Siddeley 
Motors, Ltd., Louis Frederick Rudston Fell, and Herbert 
Langley Towns, of Armstrong Siddeley Works, Park Side, 
Coventry. 

In the crankshaft illustrated each crank pin comprises two 
coaxial tubular portions A, B, which are formed with rings of 
accurately meshing V-sectioned teeth. The tips of the teeth 
of one portion are flattened for the distributionZof lubricant 
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from the internal groove to the associated big-end bearing. 
In assembly, the tubular portions A, B will be fitted through 
the big-end bearing and the portions then secured by a bolt C 
having a frustum-shaped head fitting in a correspondingly 
shaped bore formed in the crank pin portion A. The bolt is 
keyed to one of the crank pin portions by a cylindrical key D. 
Four symmetrically arranged longitudinal grooves E are pro 
vided along the surface of the bolt C. Lubricant passages F 
lead to these peripheral grooves.—June 3rd, 1938 


DYNAMOS AND MOTORS. 


486,690. March 15th, 1937.—ImMPROVEMENTS IN OR RELATING 
TO THE ComMPOUNDING oF A.C. GENERATORS, Arthur 
Schipper, of Albaniensgade 6, Copenhagen, Denmark. 

It is known that A.C. generators can be compounded by fitting 
the exciting machine with a special compound winding which is 
fed through a transformer and rectifier in dependence upon the 
load current. This, however, requires the exciting machine 
to be specially constructed with two field windings, and can 
therefore not be used for already existing machines. The 
invention is claimed to make it possible to compound any A.C. 
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machine with a self-excited exciting machine, without the wind- 
ing thereof being altered. In the construction shown, A is the 
armature of the exciting dynamo which excites, in shunt circuit, 
its three magnet coils B, C, and D, in such a manner that an 
unsymmetric field consisting of three excited poles and one 
consequent pole is produced in the pole casing. The coil E 
is connected through the transformer F and rectifier G to the main 
circuit of the generator. When an additional exciting current 
flows through the coil*E by way of the rectifier, the entire 
magnet field will become less unsymmetrical. Thereby the 
armature voltage will increase, increasing the voltage applied 
to the coils, B, C, D.—June 9th, 1938. 


SWITCHGEAR. 


486,688. March 13th, 1937.—MAGNETICALLY 
Mercury Etecrric SwitcHEs, George Wilkinson, 
Beech Mount, 23, Otley Road, Harrogate. 

According to this invention, a magnetic field set up outside 

the switch container lifts a magnetic element so that it breaks 

contact with the mercury poles beneath and remakes contact 

by gravity when the magnetic field ceases or decreases to a 

sufficient extent to release the magnetic contact element, or 

vice versd. Use is made of a strip of highly magnetic metal as 


OPERATED 
of 
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the contact element and it is arranged to make and break the 
cireuit at one end only. This end is preferably formed into a 
round section where it contacts with the mercury, or it may be 
provided with an extension rod of tungsten or other suitable 
metal with little or no adhesive affinity for mercury. The other 
end of the strip is of circular contour, and the curved portion 
serves as & role bearing about which the strip turns in its 
motion while in continuous contact with its mercury pole 
below. It also serves to maintain the strip in the proper 


switch in which A is the hermetically sealed casing, B the 


magnetic contact strip, C the circuit make-and-break end 
dipping into the partially filled mercury container. From 
E the contact strip rises sharply towards the operating 
magnet F (in this case with bifurcated poles) to a position as 
close to the plane of the operating magnet as is consistent 
with a safe break gap between the mercury pole E and the 
contact end C when the strip is lifted to the “ off” position. 
The circular formed end D of B acts as the bearing about which 
the strip B turns._June 9th, 1938. 


TRANSFORMERS AND CONVERTERS. 


486,435. December Ist, 1936.—CooLinc MEANS FoR Liquip- 
IMMERSED APPARATUS, MORE PARTICULARLY ELECTRICAL 
TRANSFORMERS, Ralph Poole, of Metropolitan-Vickers 
Electrical Company, Ltd., Trafford Park, Manchester, 
and Metropolitan-Vickers Electrical Company, Ltd., of 
Number One, Kingsway, London, W.C.2. 

This invention relates to liquid-immersed apparatus in 
which heat engendered by the apparatus is dissipated by means 
of the convection circulation of the liquid through the enclosing 
vessel, the liquid being cooled at some part of its path. The 
invention particularly concerned with cases where the 
viscosity of the liquid increases with a reduction in temperature. 
A indicates the wall of a transformer casing, whilst B is a baffle 
in the tank with its top and bottom edges spaced somewhat 
from the top and bottom of the tank. The baffle extends hori 
zontally the complete length of the casing wall, and thus forms 
a downward return passage © for the transformer cooling 
liquid, which, of course, flows upwardly in the tank proper. 
A baffie D outside the. transformer casing and having a 
relatively small vertical dimension, extends horizontally the 
length of the casing wall, to which it is secured at each end so 
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as to form a short vertical air duct E. Extending across the 
air duct is a series of vertical fins F formed of sheets of expanded 
metal, these fins being formed in pairs, each adjacent pair 
being formed of a single sheet of expanded metal bent into 
a substantially U shape, the base of the U extending 
along the external surface of the casing and being secured 
thereto, whilst the two sides of the U constitute the fins which 
are placed in parallel vertical planes. A similarly formed 
set of the fins H is secured to the inner surface of the casing, 
and extends across the liquid passageway C. These two sets of 
expanded metal fins serve for the conduction of heat from the 
upper part of the liquid passageway C into the air duct E, 
thereby promoting an upward flow of air in the latter, and this 
air flow constitutes the cooling fluid for the fins. The upper 
portion of the casing to which the expanded metal sheets F 
and H are secured may be constructed separately from the 
rest of the wall for convenience of fabrication. It will be 
observed that below the fins the baffle B diverges away from 
the casing, whilst extending downwardly so as progressively to 
increase the cross-sectional area of the liquid down passage. 
At each end the baffle D is preferably secured to an end partition 
projecting from the casing. Several modifications of the 
invention are described.— June Ist, 1938. 


TELEGRAPHS AND TELEPHONES. 
486,244. April Ist, 1937—Etecrric DiscHakRGeE DEVICES 


ADAPTED TO GENERATE SHORT-WAVE OSCILLATIONS. 
The M.O. Valve Company, Ltd., of Marconi Offices, Electra 


House, Victoria’ Embankment. London, and _ Eric 
Christopher Stanley Megaw. of Research Laboratories 
of The General Electric Company, Ltd., Wembley. 


“Middlesex. 

This invention relates to electric discharge devices of the 
type adapted to generate short-wave oscillations—that 
to sfy, oscillations of frequency not less than 100 megacycles, 
wherein the anode does not form part of the external envelope. 
The anodes of short-wave oscillators must be small. If 
they are enclosed within the envelope and cooled mainly by 
radiation, they inevitably become hot if any considerable 
amount of power is to be dissipated. Aecording to the invention 
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a substantial part of the envelope of a discharge device of the 
type specified is of highly conducting metal and the parts of 
the envelope that are of insulating material are protected 
against the deposition on them of material evaporated from 
the anodes by baffles of highly conducting metal. A is a copper 
cylinder closed at one end and sealed at the other to the glass 
member B, which, with A, forms the envelope of the device. 
C are graphite segments of a split-anode of conventional form 
and D a filamentary cathode on the axis of the segments. 
The segments C are supported on the molybdenum wires 
E and the cathode D on molybdenum wires F. The wires 
E and F are all sealed through the end of the glass part B. 
the plane containing the wires E being perpendicular to that 
containing the wires F. G is a molybdenum baffle plate welded 
to one wire F and supported from the other by the ceramic 
bush H. The wires E pass through clearance holes in the plate 








work on national defence, but they are insufficient. 





working position. The illustration shows a_ sing e-pole 


The diameter of the copper cylinder A is 35 mm.-—June Ist, 1938. 
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AERONAUTICS. 

486,549. December 7th, 1936.—PreEventING Ice ForMATION 
on Arrcorarr Surraces, Lucean Arthur Headen, St. 
Mary’s Works, Frimley Road, Camberley, Surrey. 

Chis invention applies to apparatus for preventing ice 


formation on aircraft surfaces. The upper view shows an 
aeroplane fitted with the apparatus, and below is a cross section 
of the leading edge of the wing on an enlarged scale. A thin 
metal casing A is fastened around the exhaust manifold, and 
extending rearwards from the enclosed space a reduced channel 
communicates with the intake of a blower B. The discharge 
side of the blower is carried rearwards to a T connection having 
branches C and D communicating with the port and starboard 
wings. The branches are made of light metal tubing and are 
made in sections of diminishing diameter, each section having 
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a series of jet apertures‘on the forward edge of the tubing in 
such a manner that heated air received from the blower B is 
discharged forwards from the apertures so as to impinge on the 
interior of the leading edge of the wings. A two-way valve is 
provided in the discharge pipe of the blower B. Between this 
valve and B a by-pass pipe E is provided which extends out 
of the cockpit and into the open air to enable the apparatus 
to be used for cooling the engine when used in hot climates 
or under conditions where the engine may overheat without the 
necessity of discharging the heated air into the wings. By 
turning the two-way valve the discharge pipe of the blower 
may be diverted to cut off the flow of hot air to the wings and 
cockpit, and by opening the valve to the by-pass pipe, the 
hot air will be taken off the engine and discharged into the 
atmosphere and thus keep the engine cool.—June 7th, 1938. 


TRANSMISSION OF POWER. 


486,970. December 19th, 1936.—ELrctric CaBLEs, Callender’s 
Cable and Construction Company, Ltd., of Hamilton 
House, Victoria Embankment, London, E.C.4, and Leslie 


Giddens Brazier and George Monty Hamilton, both of 


the same address. 

This invention relates to electric cables of the type in which 
within the sheath of the cable there are two regions separated 
by a flexible wall, one region containing a conductor and 
impregnated dielectric, and the other a fluid (gas or liquid), 
which may be at a pressure above that of the atmosphere. The 
flexible wall is applied to the outside of the dielectric so as to 
retain the liquid impregnant which forms part of that dielectric. 
Accordingly, the wall is made of a material which is substantially 
impermeable to that liquid. The cable consists of an oval 
conductor A with impregnated paper dielectric B surrounding 
the conductor, and a flexible wall C enveloping the paper wrap- 
pings with a conducting layer D serving as an electric screen 
on the outside of the wall C, the whole being enclosed in a circular 





sheath E. The spaces F between the sheath and the core contain 
a fluid, gaseous or liquid, which may be under substantial 
pressure. To withstand such pressure, the sheath will be 
reinforced. The flexible wall C is formed by extruding, with 
the aid of heat, material comprising a polyviny! halide as its 
principal constituent. An example of a suitable composition 
for the wall is: Polyvinyl halide, 60; tricresyl phosphate, 20 ; 
dodecyl phthalate, 20 ; tale, 65 parts by weight. The materials 
used in accordance with the invention have such thermo-plastic 
properties that they can be applied directly to the cable core 
by extrusion at a temperature of about 120-160 deg. Cent. 
The extruded product requires no subsequent treatment such 
as vulcanising or curing. The material, when extruded, is 
flexible and tough. This is of importance, since the toughness 
permits of comparatively thin walls being used and the flexibility 
avoids addition to the stiffness of the cable. It is also of import- 
ance since the wall must in general be placed at a considerable 
distance from the centre of the cable. The dielectric properties 
are good. Prolonged tests have shown that there is no swelling 
of the material or other change when subjected to light mineral 
oil or cable compound at all temperatures within the working 
range of the cable. The wall can accordingly be used with all 
types of fluids, either for impregnating the dielectric or for apply- 
ing external pressure, which are otherwise suitable.—June 14th, 
1938. 


WELDING. 


487,004. August 3rd, 1937.—WeELDING WIRE FoR ARC 
WELDING, Gebr. Bohler and Co. Aktiengesellschaft, Wien, 

of Elisabethstrasse 12, Vienna I. 
For welding high-class constructions, particularly when there 
are dynamic stresses, a welding wire is necessary which, in 


addition to high strength and extensibility, also affords high 
durability as regards strength in the weld material. These 
advantages can, in general, be attained with good sheathed 
electrodes, but the employment of a sheathing entails dise 
advantages. These wires can be welded vertically and over- 
head only with difficulty, in the case of grooves seams frequently 
give rise to undercutting grooves which weaken the base 
material and diminish the durability as regards strength. 
Furthermore, sheathed wires give rise to the occlusion of slag, 
which makes itself disagreeably apparent in the case of welding 
of a plurality of layers. It has been found that titanium- 
alloyed iron or steel welding wires can be employed for high- 
class welds—that is to say, can be made capable of welding both 
vertically and overhead, and likewise at the minus pole and 
with A.C., if a core known per se is provided in the wire, the 
core consisting of alkalies, alkaline earths, metal oxides, or 
metals. The employment of a core is also attended by the 
advantage that it enables a somewhat higher titanium content 
to be employed in the wire as compared with uncored wires 
without the higher degree of alloying increasing the difficulties 
of weldability whilst at the same time considerably improving 
the quality of the welded seam. The welding wire for are 
welding provided by the invention consists of iron or steel 
alloyed with 0-1 to 2-5 per cent. of titanium and is provided with 
acore. The strength values obtained with the electrode accord- 
ing to the invention lie considerably above those attained up 
to with bare wires. Thus, for example, with a welding wire 
which is alloyed with about 0-6 per cent. of titanium and has 
a core of the following composition :—-CaO, 85 per cent.; MgSi, 
5 per cent.; Na,CO,, 3 per cent.; CaSiO,, 5 per cent.; TiOg, 
2 per cent., a strength of 55 kilos. per square millimetre can 
be attained.—June 14th, 1938. 


MISCELLANEOUS. 


486,202. October 27th, 1936.—ImpRoveEMENTS IN SAND 
BLASTING oR SHor Buastinc Processes, Charles D. 
Holmes and Co., Ltd., Alfred Street, Kingston-upon-Hull ; 
and Francis Stephen Pilkington, of the company’s address. 

In known constructions the sand or shot is conveyed to a 
nozzle for the spraying of articles, but should the air in the 
region of the delivery orifice or spout be at a temperature 
approximating to that of the dew. point of the atmosphere it 
frequently happens that moisture is formed in the pipe and in 
the orifice with the result that coagulation of sand occurs in 
the orifice or oxide forms on the metal shot, whilst moisture is 
conveyed by the air current to the nozzle and thus on to the 
articles under treatment. With the present invention the 
difficulty arising from the use of air with a low temperature is 
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eliminated. An expansion chamber consists of a vertical cylin- 
drical casing having upper and lower end walls A and B. A 
plurality of pipes C are supported between the end walls to 
constitute axial flues by which the convection currents from a 
burner D situated below the lower end of the chamber are caused 
to flow longitudinally through the casing to heat the compressed 
air passing therethrough. A plurality of horizontal baffles E F, 
each substantially extending over an area approximately half 
that of the cylindrical section of the chamber, are disposed in 
superimposed and staggered relationship within the chamber. 
As a result compressed air entering the chamber through the 
inlet G at the top is agitated and caused to take a zigzag or 
circuitous path in its passage between the baffles and heated 
tubes C before reaching the outlet H from the chamber.—May 
27th, 1938. 


486,307. December Ist, 1936.—ELEectric DiscHarRGE DEVICES 
FoR Crrcurr Controt, The British Thomson-Houston 
Company, Ltd., Crown House, Aldwych, London, W.C.2, 
and Henry de Boyne Knight, of 108, Eastlands Road, 
Rugby. 

This invention relates to circuit-controlling devices and 
has for its object to provide a device which is robust, reliable 
in operation, substantially independent of atmospheric condi- 
tions, and suitable for use where accurate timing is desired. 
As the discharge chambers are identical only one need be 
described. In the lower drawing, A represents the discharge 
chamber having an electrode B secured to a stationary member 
C which is provided with a lead. The chamber is a narrow slot 
formed in an insulating member D mounted in a cylinder. 
The cylinder is also fitted with a piston E adapted to reciprocate 
within it. The piston carries the second electrode F connected 
through the piston to an external lead. The electrode B and 
the stationary member C are insulated from the cylinder. 
The walls of the chamber may be serrated as shown to increase 
the surface leakage path. In place of the piston a flexible 
diaphragm may be used. In operation the normal pressure 
in the chamber A may be atmospheric or any other desired 
pressure, provided it is such that a discharge will not pass 
under ordinary conditions. When it is desired to produce a 
spark discharge the piston is moved outward, thereby 
lowering the pressure in the chamber by increasing its volume, 
until a discharge passes. The piston may be operated from a 
cam on the crankshaft of the engine, so that the moment at 
which the discharge will pass can be accurately determined, 
the discharge being utilised to cause a spark in the cylinder of 
the engine. The upper diagram illustrates the application of the 
apparatus to a known circuit for producing a high-voltage spark. 
G is the source of supply across which a condenser H 
is connected and kept charged through a limiting device J. 
The circuit is so arranged that a condenser K may be charged 
at any required instant, the charging current passing through 
winding L of a transformer, thus inducing in the other winding 
a high voltage which will cause a spark at the points M. Sub- 
sequently, the condenser K is discharged, the current passing 
through the primary winding and producing another spark 











at the points M. The charging current of condenser K passes 








in the form of a discharge between the electrodes N of discharge 
chamber O (which correspond to the electrodes B and F in 
chamber shown in the lower illustration, This discharge 
between the electrodes N does not take place until the pressure 
in the chamber is reduced to a suitable value, The discharge 
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current from condenser K passes through the discharge chamber 
P, which is similar to chamber O, the moment of discharge in 
chamber P being determined by the moment when the pressure 
is reduced in the chamber P to that at which the discharge 
ean pass.—J une Ist, 1938. 








Forthcoming Engagements. 


Secretaries of Institutions, Societies, d&c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 
of the week preceding the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 


Association of Public Lighting Engineers. 


Monday to Thursday, Sept. 5th to 8h.—Fifteenth annual con- 
ference at Bournemouth. 


Association of Special Libraries and Information Bureaux. 


Friday to Monday, Sept. 23rd 
conference at Oxford. 


to 26th.—Fifteenth annua 


Institution of Electrical Engineers. 


Sunday, Sept. 24th and 25th. 
Summer visit to North Wales. 


Saturday and TRANSMIS 310N 


SECTION : 
World Power Conference. 


Vhursday. Avy. 25th. lo Friday, Sept. 2nd.—Vienna Sectional 
meetiny, 








LAUNCHES AND TRIAL TRIPS. 


BEACONSFIELD, steamship; built by the Caledon Ship- 
building and Engineering Company, Ltd.; to the order of 
Watts, Watts and Co., Ltd.; dimensions, length 410ft., breadth 
56ft. 6in., depth 28ft.; deadweight 9000 tons. Engines, direct- 
acting surface-condensing superheated triple-expansion, develop- 
ing 2000 I.H.P., constructed ty North-Eastern Marine Engi- 
neering Company (1938), Ltd. Launch, July 18th. 


Dominton Monarcu, motorship ; built by Swan, Hunter and 
Wigham Richardson, Ltd., to the order of Shaw-Savill and 
Albion Co., Ltd.; dimensions, length 682ft., breadth 84ft. 6in., 
depth 48ft. 6in., displacement 36,000 tons. Engines, four 
opposed piston two-stroke, airless injection type, each 8000 
B.H.P.; launch, July 27th. 








CONTRACTS AND ORDERS. 


The Editor is always happy to print short announcements of 
contracts and orders in this column provided they are sent to him 
in time to have news value and that they are likely to interest readers. 


Tue Encutsu Etecrric Company Ltd. has received an 
order from the county borough of Wigan for three 48-seater 
double-deck all-metal bus bodies of the low-bridge type. 


MARSHALL, Sons AND Co. (Successors), Ltd., of Gainsborough, 
have received an order for ten portable locomotive multi- 
tubular boilers to be supplied on behalf of the Metropolitan 
Water Board. Each boiler is to be constructed for 200 lb. 
working pressure and to give an evaporation of 3000 lb. of water 
per hour from and at 212 deg. Fah. It is understood that these 
boilers are required for general purposes, such as supplying steam 
for turbines for generating electric current or for taking the 
place of any existing boilers which may either be under repair 
or undergoing periodical cleaning. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


J. H. FeNNER AnD Co., Ltd., of Hull, announce that as from 
August 15th they will operate a branch office at Empire House, 
Great Charles Street, Birmingham. 


Vickers, Ltd., of Broadway, Westminster, announce that 
General Sir J. F. Noel Birch, G.B.E., K.C.B., K.C.M.G., has 
intimated his desire to retire from the board of the company, 
and that his wish has been acceded to with regret. 


Duncan STEWART AND Co., Ltd., London Road Ironworks, 
Glasgow, S.E., announce that an agreement has been com- 
pleted between them and the Watson-Stillman Company, of 
Roselle, N.J._ By the agreement the Watson-Stillman Company 
will manufacture for the American market to the designs of 
Duncan Stewart and Co., Ltd., and in turn Duncan Stewart 
and Co., Ltd., will manufacture for the British market to the 








designs of the Watson-Stillman Company. 
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A Seven-Day Journal. 


The Employment Returns. 


AN announcement made by the Ministry of Labour 
on Tuesday, August 9th, states that it is provisionally 
estimated that at July 18th, 1938, the number of 
insured persons, aged 16-64, in employment in 
Great Britain, exclusive of persons within the agri- 
cultural scheme, was approximately 11,371,000. 
rhis was 38,000 more than the total for June 13th, 
1938, but on a comparable basis about 300,000 fewer 
than the total for July 26th, 1937. There was an 
improvement in employment between June 13th 
and July 18th, in the cotton and wool] textile indus- 
tries, and in textile, bleaching,.dyeing and finishing, 
due largely to the resumption of work after local 
holiday stoppages in certain districts. Employment 
also improved in the distributive trades, tin-plate, 
electrical apparatus, boot and shoe, and paper manu- 
facture, certain food industries, dock and harbour 
service, and agriculture. On the other hand, employ- 
ment declined in coal-mining, building, public works 
contracting, and motor vehicle and cycle manu- 
facture. At July 18th, 1938, the number of un- 
employed persons on the registers of employment 
exchanges in Great Britain, including persons within 
the agricultural scheme, was 1,244,461 wholly un- 
employed, 467,773 temporarily stopped, and 60,882 
normally in casual employment, making a total of 
1,773,116. This was 29,796 fewer than the number 
on the registers at June 13th, 1938. On a comparable 
basis there was an increase of about 448,000 com- 
pared with July 26th, 1937. The total on July 18th, 
1938, included 1,322, 
women and 47,376 girls. The latest unemployment 
return for Northern Ireland shows that on July 18th 
there were 101,967 people out of work, or 10,331 
more than on June 13th. This increase is attributed 
to the extended holidays in the linen industry. 


The World Power Conference. 


THE names of the official delegates to represent 
the United Kingdom at the Sectional Meeting of the 
World Power Conference, which is to take place in 
Vienna from Monday, August 25th, till Friday, 
September 2nd, have now been announced. The 
Prime Minister has appointed to represent the Govern- 
ment of the United Kingdom Sir Harold Hartley, 
F.R.S., who is the Chairman of the International 
Executive Council and Chairman of the British 
National Committee of the World Power Conference, 
Vice-President of the London, Midland and 
Scottish Railway Company and Chairman of the 
Fuel Research Board; and Mr. J. M. Kennedy, 
Deputy Chairman of the Electricity Commission. 
The British National Committee has appointed Sir 
Archibald Page, Chairman of the Central Electricity 
Board, and Dr. F. S. Sinnatt, F.R.S., Director of 
Fuel Research in the Department of Scientific and 
Industrial Research. The Executive of the British 
National Committee has chosen Sir Harold Hartley 
to be the leader of the British delegation. It 
announced that the total attendance from the United 
Kingdom at the Vienna meeting will exceed eighty, 
which, it is stated, constitutes a record attendance 
at any sectional meeting of the World Power Con- 
ference to be held abroad. The papers to be discussed 
are, we understand, of a high order, and deal with the 
supply of energy for agriculture, small-scale industries, 
household purposes, public lighting, and electric rail- 
ways. The party includes representatives of the 
electrical and fuel industries on both the administra- 
tive and manufacturing sides, and several of the lead- 
ing municipal engineers. The Hungarian National 
Committee of the World Power Conference has 
invited those taking part to visit Budapesth and the 
Hungarian countryside during the three days before 
the opening of the Conference in Vienna. 


also 
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The Factory Inspector’s Report. 


THE annual report of Sir Duncan R. Wilson, Chief 
Inspector of Factories, which was issued on Thursday, 
August 4th records an increase in the number of 
industrial accidents in the year under review, which, 
however, the report states, is not so great as during 
the previous year. The total number of accidents 
which were reported during 1937 was 192,539, of 
which 1003 were fatal. These figures show an 
increase of about 9 per cent., as compared with the 
returns for 1936. Commenting on the cause of the 
increase, the Inspector says that in the main it may 
be attributed to the greater activity in general 
industry, especially in the heavy industries, as the 
increase in accident incidence is substantially more 
rapid than the increase in the number of persons 
employed. In certain areas a factor of increasing 


importance in the incidence of accidents was the 
employment for the first time of a large number of 
unskilled or partly trained persons on processes or at 
machines of which they had little or no knowledge. 
This was the direct consequence of the shortage of 


129 men, 46,629 boys, 356,982 | 


which played their part in the increase were the 
speeding up of operations and the longer hours which 
were worked in many factories. The report states 
that although the provisions of the new 1937 Factories 
Act may be expected to play their part in effecting a 
reduction in certain kinds of accidents, there will 
still remain a high percentage of accidents which 
legislation can hardly be expected to affect. A press- 
ing problem is to get the factory workers really 
interested in the question of their safety. There is 
little doubt that the exercise of reasonable care and 
forethought for others would result in an immediate 
and marked decrease in the number of accidents 
which are reported. The report shows that at the 
end of 1937 there were 169,277 factories and 71,106 
workshops on the register of the Factory Inspector’s 
Department. Compared with 1936 this return shows 
an increase of 241] factories and a decrease of 4047 
workshops. There are now 276,114 premises of all 
kinds subject to inspection. 


Rules for Fusion Welded Boilers. 


Tue British Corporation of Shipping and Aircraft 
has just issued provisional rules for fusion welded 
boilers and other pressure vessels. The new rules 
have been introduced primarily to provide for the 
application of welding to the manufacture of boilers 
and pressure vessels for marine service, and par- 
ticulars are given of the requirements with regard to 
design, material, inspection, and the various tests 
required. For the purpose of the rules, vessels sub- 
jected to internal pressure have been divided into 
three grades. Class I includes boiler drums and 
shells designed for working pressures of 50 ]b. per 
square inch or above, and vessels of which the shell 
exceeds I}in. in thickness. Class II includes boilers 
and other fired vessels designed for a working pres- 
sure of less than 50 1b. per square inch, also vessels 
not included in Class I designed for working pressures 
of 50lb. per square inch and above, vessels not 
included in Class I with a working temperature of 
contents of 300 deg. Fah. or higher, and vessels not 
included in Class I with shells over in. in thickness. 
Included in Class IIT are those vessels which are not 
covered by the other two classes. Particulars of 
strength calculations, joints and weld tests are given, 
and there are also sections on stress relieving and 
hydraulic tests. The rules have been drawn up in 
accordance with the policy of the Corporation to 
place as few restrictions as possible on any process 
of merit at the early stages of its development. 
Having this object in view, the rules have been made 
as simple as possible, and elaborate and detailed 
requirements have been as far as possible omitted. 


New Cable Laying Developments. 


[v is announced by the Western Union Telegraph 
Company that its new high-speed permalloy loaded 
Atlantic cable has been successfully trenched into 
the bed of the ocean across an area 100 miles from the 
Irish Coast, which is used by the hake fishing fleet. 
For four years past the company has carried out 
continuous experiments during the summer months 
with the cable-laying ship ‘“ Kelvin’? in order to 
perfect some means of protecting cables from damage 
by trawling vessels, and thereby of lessening the cost 
of cable repairs. The ploughing process which has 
now been evolved is stated to have reached a practical 
stage, and the company intends to deal with seven 
of its nine other Atlantic cables which are at present 
exposed to risks by trawler damage in varying 
degrees. The engineers of the company have been 
able to develop a special technique, which ensures 
successful protection to any cables which may be 
laid at depths up to 450 fathoms. For this special 
work a plough with a length of 20ft. having a weight 
of 9 tons has been developed. It has a stellite cutting 
edge, and its design embodies a system of remote 
recording, by means of which a continuous record 
of the depth of the plough and the movements of 
both the plough and cable is presented graphically 
on the bridge of the cable-laying ship. To enable 
the work to be carried through a special stud link 
chain made of nickel steel in a single length of 
4200ft. was manufactured. The development referred 
to is one of considerable technical interest of which 
more will doubtlessly be heard. 


London Bridge Repairs. 


Iv is officially announced that the Tower Bridge 
across the Thames will be closed to road traffic 
between midnight and five o’clock in the mornings 
during the two weeks beginning Wednesday, August 
17th. The closing of the bridge will allow certain 
repairs to be made to the structure, following the 
completion of minor work on the foundations, which 
has been carried out without interfering with the 
operation of the bridge. The work which is to be done 
includes the overhauling and renewal of the signalling 





Among other factors 


skilled or semi-skilled labour. 





arrangements, which is being carried out under the 


supervision of the consulting engineers, Sir John 
Wolfe Barry and Partners, of Westminster. The 
signalling and telephone systems are to be replaced. 
At the same time an opportunity will be taken to 
remove from the structure certain ornamental iron- 
work on the upper bridge, which was originally 
intended for the use of pedestrians, but has not been 
so used for some years past. It has been found that, 
to repaint the bridge properly, this ironwork must be 
removed in order to allow the paint to penetrate to 
parts which it is considered necessary to preserve by 
painting. At the same time the removal of a certain 
amount of weight from the upper part of the structure 
will tend to reduce the stresses which the steel girders 
of the high-level footbridge are now called upon to 
bear. Another bridge over the Thames which is at 
present under repair is Hammersmith Bridge, which 
is being repainted after a five-year interval. The work 
will occupy some thirty-five men and will take about 
four months. 


The Oakley Railway Disaster Report. 


On Tuesday, August 9th, the official Report of 
Lieut.-Colonel E. Woodhouse to the Minister of 
Transport regarding the inquiry into the railway 
collision which occurred on the London, Midland and 
Scottish Railway at Oakley Junction, near Bedford, 
on January 22nd, was issued. It will be recalled 
that the 2.10 p.m. express passenger train from St. 
Pancras to Bradford ran into an empty stationary 
train on the Northampton branch line, three lives 
being lost and forty-six people injured. The Report 
concludes that the accident resulted from a series of 
errors on the part of signalman J. Finnerty, followed 
by driver H. J. Hudson’s failure to obey signals. 
It is also stated that the accident would not have 
occurred if guard G. Turner had been more expeditious 
in his preparations to shunt the leading nine coaches 
of the empty train from the branch line into the way 
and works sidings. In his concluding remarks and 
recommendations, Colonel Woodhouse says that a 
longer view of the distant signals would have pro- 
bably prevented the accident, but the accident may 
be regarded as one which would have been equally 
prevented by automatic control of the “ warning ” 
type, with the track apparatus fixed at a suitable 
distance on the approach side of the distant signals. 
Recently, he further states, good results have been 
obtained in tests made with a “direct admission 
valve ” designed to give a more rapid application of 
the brakes. These valves have been fitted to the 
rolling stock of the company’s ‘“ Coronation Scot,” 
and are to be fitted on ail new express rolling stock, 
and to existing express stock by degrees. This 
decision, the Report says, is a commendable one, 
and having regard to the general increase in schedule 
speeds of express trains it is hoped that the work will 
be expedited as much as is practicable. The view is 
also expressed that the distance between the down 
distant signals and the home signals was inadequate. 


A New Atlantic Record. 


THe Cunard White Star liner “Queen Mary,” 
which sailed from Southampton on Wednesday 
evening, August 3rd, arrived at the Ambrose Channel 
lightship at 1.32 a.m. (New York time) on Monday 
morning, August 8th, after crossing the Atlantic Ocean 
in 3 days, 21 h. 48 min., creating a new record for the 
westbound crossing. Her average speed was 30-99 
knots, compared with the 30-58 knots for the French 
liner ‘‘ Normandie,” which made her record westward 
crossing about a year ago, with a time of 3 days 
23 h. 2 min. The distance covered by the ‘‘ Queen 
Mary ” was 2907 miles from the Bishop Rock, 126 
miles from Cherbourg, to the Ambrose Channel light- 
ship, and the ‘“‘ Normandie ”’ figures were set up on a 
course 1 mile shorter. On that voyage the “ Nor- 
mandie’s ” best day’s run was 781 miles, at an average 
speed of 31-24 knots. That figure was bettered by 
the “Queen Mary ” in the day’s run which ended at 
noon on Saturday, when 790 miles with an average 
speed of 31-60 knots was recorded. On arrival at 
New York some three hours after passing the Ambrose 
Channel lightship, the Captain of the “‘ Queen Mary,” 
Commodore R. B. Irvine, stated that the crossing 
was as good as could be, except that on the first day 
out the ship was delayed by a slight fog. He added 
that the voyage was not the result of an attempt to 
break a record, and was not planned in any way. The 
‘* Normandie ”’ still holds the record for the east- 
bound crossing, the figures being 3 days 22 h. 7 min. 
Whether the “‘ Queen Mary ”’ will surpass this per- 
formance on her return eastbound voyage remains 
to be seen. It is of interest to record that the west- 
bound record performance of the * Queen Mary ” 
was made on Mr. W. Sutcliffe’s first voyage as 
chief engineer of the ship. Mr. Sutcliffe has succeeded 
Mr. Llewellyn Roberts, who has been posted for duties 
at Clydebank in connection with the ‘‘ Queen Eliza- 
beth,” which is to be launched from John Brown’s 








yard on Tuesday, September 27th. 
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EFFICIENCY. 


‘NNHE mechanical efiiciency of power transmission 
of a pair or a train of gears may be required 
either (@) in order to find the overall efficiency of a 
transmission system and thus to determine the power 
required to provide a specified output ; or (6) to deal 
with the problems of temperature rise and cooling, or 
both. In the case of what may in general be described 
as the “ direct-acting ’’ types of gear, such as spurs, 
helicals and bevels, the loss of power is often so small 
in comparison with other unknown quantities that it 
is unnecessary to take it into account on either of the 
above grounds. On the other hand, there are cases 
in which a reasonably accurate estimate of efliciency 
is of extreme importance; for example, the con- 
tinuous rating of industrial worm reducing gear units 
is generally determined by the allowable temperature 
rise. which, other things being equal, is substantially 
proportional to the internal losses in the unit. 

The power loss in a pair of gears of any kind is made 
up of two parts. 

(1) The loss due to sliding friction between the 
engaging tooth surfaces. The amount of this * tooth 
loss *’ will depend upon the type of gear, the detail 
design of the teeth, the characteristics of tooth 
engagement, and the mean coefficient of friction 
between the teeth ; but, other things being equal, it is 
substantially proportional to the power transmitted. 

(2) The loss due to oil churning. This will depend 
upon the type of gear, the method of application of 
the lubricant, the viscosity of the lubricant, and the 
speed. 

The proportion which these two kinds of loss bear 
to each other varies with different kinds of gear and 
with the loading on the gears and the general con- 
ditions of operation. Thus, in a slow-speed worm 
drive, churning losses will usually be quite negligible 
in comparison with the tooth loss, whereas in a 
high-speed lightly loaded gear of one of the direct- 
acting types the churning loss may greatly exceed the 
tooth loss. The proportion will also vary in a given 
gear according to the percentage of full load which is 
being transmitted, since the tooth loss varies with the 
load and the churning loss remains substantially 
constant, or may even increase with reduction of 
load in consequence of the lower temperature and 
increased viscosity of the lubricant. 

Of the two components of the total loss, the tooth 
loss is as a rule the more easily and accurately 
estimated. This is fortunate, since the tooth loss is 
very difficult to measure unless elaborate preparations 
can be made for transmitting the full power and 
measuring the losses, whereas churning losses can be 
obtained simply by running the gear light and 
measuring the power required to drive it, either 
directly by means of a dynamometer or indirectly by 
the rate of generation of heat. The degree of accuracy 
of any estimate of efficiency in the design stage will 
depend largely on the ratio of the tooth loss to the 
churning loss and will also vary with the type of 
gear, and the importance of any probable error will 
depend upon whether that error is taken in relation 
to overall efficiency or to total loss. If, for example, 
the calculated efficiency of a worm drive were 95 per 
cent., with an estimated accuracy of +1-0 per cent., 
the difference between the possible values of the 
efficiency (viz., 94 and 96 per cent.) would hardly 
influence the estimation of the size of the motor 
required ; but problems of cooling would be based 
on the percentage of power lost, and the temperature 
rise due to a 6 per cent. loss would be 50 per cent. 
greater than that due to a loss of only 4 per cent. 

In order to put the data which follow in their 
proper perspective, it may be said at once that with 
the exception of worm gears, on which exhaustive 
experiments have been carried out, the available test 
results on tooth loss are few, and data on churning 
loss are so bound up with the particular conditions of 
test that they are of little guidance in other circum- 
stances. To give a quantitative idea of the uncer- 
tainty attaching to efficiency calculations for gears 
loaded to their full capacity, it may be said that in 
the case of worm gears of a satisfactory standard of 
manufacture the calculated overall efficiency will be 
roughly subject to a possible error of plus 0, minus 1 
plus one-tenth of the percentage loss, per cent. For 
example, with a calculated efficiency of 90 per cent. 
the probable value lies between 90 and 88 per cent. 
In the case of spur, helical, and bevel gears the tooth 
loss will usually range between 0-5 and 2 per cent., 
according principally to whether the numbers of 
teeth in the gears, and especially in the pinion, are 
large or small. Churning losses in such cases usually 
range between | and 3 per cent. of full-load power, 
but may be much higher if the gears are loaded to 
only a small fraction of their capacity, if the lubri- 
cant 1s excessive in viscosity or quantity, or if the 
speed is very high. Again, giving an example, the 
calculated percentage tooth loss for the types of gear 
referred to is probably accurate to minus 0 plus 25 per 





cent. of the loss; e.g., if the calculated tooth loss is 
1-0 per cent. the true value will probably be between 
1-0 and 1-25 per cent. Unless data from similar 
drives are available, however, it will be fortunate if 
churning losses are guessed to within 50 per cent. of 
their real values. 

The importance of churning loss is often under- 
estimated, and careless adjustment of the oil level or 
the use of an oil of excessive viscosity may easily pro- 
duce an alarming temperature rise. 

Assuming appropriate data to be given, the relations 
between the several factors are as follows :— 

Let Hij=input horse-power. 

H,=output horse-power. 
c=horse-power lost in churning. 
Azg=ratio of tooth loss to power delivered by 
driving teeth, per cent. 
EK=overall efficiency, per cent. 

Of these quantities, H, and Ay must first be known 
or calculated for each particular'case. Now assum- 
ing that the churning loss is absorbed before the power 
reaches the driving teeth, the power delivered by the 
driving teeth will be equal to H;j—H,- ; the tooth loss 
will be 

Ar 


L00 ys 


(H;—H, 


and the total loss will be 
_ As 
Het 190 
The power reaching the output shaft will be 


Ag ) 
H =(H;—H.)( |— 100 


and the overall etticiency will be 


(H;— H,). 


Kk = 100 H,/H;= (1 _ A) (l00—Ag). VII (1) 
\ i/ 


If H, must be delivered at the output shaft 
_ 100 Ho 
~ 100—Ax 
The above relates primarily to the gears themselves 
and takes no account of bearing losses. 
Allowance for bearings will be governed by the 


H,;=100 H,/E -H; VII (2) 
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type employed. If ball and roller bearings are used 
throughout, however, the constituents of their losses 
will be of the same character as those of the gears, 
namely, a constant loss (at a given speed) due to oil 
churning and a load loss proportional to the power 
transmitted. Most experimental values of the gear 
loss constituents are determined for gears mounted on 
such bearings, and the difficulty of separating the 
gear and bearing losses is avoided by deriving com- 
bined factors from which the overall efficiency of 
similar drives may afterwards be calculated. 

One further point should be noted before proceeding 
to a discussion of individual types of gear, namely, 
that the efficiency of the gears when new will not 
necessarily be the same as when they have bedded 
themselves in by running. Worm gears, for 
example, do not reach their maximum efficiency until 
they have been running for some time, since only by 
running do the surfaces acquire the burnished charac- 
ter which produces the lowest coefficient of friction. 








Moreover, incorrect initial setting may localise the 
tooth bearing over an area where the efficiency is lower 
than the mean value, and such localised bearing, if 
not excessive, will tend to disappear with running. 
Helical gears on the other hand may, when new, 
have a localised tooth bearing near the pitch line, 
giving the effect of a smaller pitch and a 
slightly higher efficiency ; after running, the tooth 
bearing is spread and conditions return to normal. 
This latter type of change in efficiency is, however, 
so small as to be of academic rather than of practical 
interest. 

Tooth Friction.—In all types of gear, but particu 
larly in those of the direct-acting type, the conditions 
of tooth engagement in respect of the intensity of 
pressure and the sliding and rolling velocities vary 
from instant to instant. The instantaneous coefficient 
of friction will likewise vary, and since the state of 
knowledge on the coefficient of friction under such 
varying conditions is most imperfect, the exact calcu 
lation of gear tooth efficiency on theoretical grounds 
is impracticable. The direction in which most work 
has been carried out relates to the behaviour of steel 
and bronze as used for worm gears, experimental 
work having been prompted by the greater importanc: 
of knowledge of worm gear efficiency as compared 
with other types. In this case also the matter is 
somewhat simplified by the fact that the velocity of 
sliding between a worm and a worm wheel does not 
vary greatly from point to point for constant rota- 
tional speeds, whereas with spur and similar gears it 
varies continuously between positive and negative 
maxima. 

It is therefore unprofitable to attempt to estimate 
the efficiency of spur, helical, and bevel gears on 
other than broadly comparative lines, using mean 
values of the coefficient of friction found by deduc- 
tion from measured efficiency values. Values thus 
obtained for steel gears range between 0-06 and 0-08, 
and whilst, by analogy with results obtained under 
conditions representing worm gears, the effect of 
increasing the sliding velocity is to reduce the value 
of the coefficient of friction, the data available do not 
justify the introduction of such a refinement. Where 
worm gears are concerned, however, the influence of 
speed on friction is more accurately known, and is so 
great that it must be allowed for. This will be dealt 
with in more detail when this type of gear is discussed. 

Instantaneous Efficiency: Spur Gears.—Before 
simplifying the question of gear tooth efficiency for 
the purpose of practical calculations, the funda- 
mentals may be recorded. 

Fig. 42 shows contact between 
at the point c, A being the driver. 
of tooth friction the reaction between 


teeth A and B 
In the absence 
the tooth 


(6) 


\ : 
\, 


EFFICIENCY OF SPUR GEARS 


surfaces would lie along the common normal ;_ but 
the presence of friction changes the direction of the 
reaction by an angle 9, the angle of friction. The 
conditions are different during approach and recession, 
as shown in (a) and (6) of Fig. 42 ; but in both cases 
the line of tooth reaction intersects the line of centres 
at a point P, on the side of P, the pitch point, nearer 
to the centre of the driven gear. If the torques on 
A and B are My and Msg respectively, 
M,/Mg=O P/Q P., 
whereas, neglecting friction, the ratio of the torques 
would be equal to O P/Q P. Hence the instantaneous 
efficiency will be 
K;=O P..QP/OP.Q Py. 

For given gear dimensions, and a given distance 
c P= from the point of contact to the pitch point, 
PP, is less during recession than during approach, 
and the instantaneous efficiency is therefore higher. 
The season for this difference lies in the fact that for 
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given values of My, and 2, the tooth reaction is less 
during recession than approach, being inversely 
proportional to the distance OI, in Figs. 42 (a) 
and (b). Ignoring this difference, which is quite 
negligible, the mean normal tooth reaction for a 
tangential load F will be F sec ). For a displacement 
dx of the pitch circles, the angular movement of the 
gears will be 268a/d and 26x/D respectively, and 
the amount of sliding between the surfaces will be 


i 5). 


w oa ( +H 


The loss of work in friction will be equal to 


o 
-~ 


Read 
2uF sec ) x a (-+— 
2uF sec ) x dx G+n) 


and in the same time the work done by the driving 

gear will be F 8z. The instantaneous efficiency is 

therefore 
Fy=(F 8a-—loss)/F 3x 


-1—2parsec G+) - 
Efficiency During Complete Cycle of Engagement. 
Each cycle of tooth engagement corresponds in 
effect to the passage of a point of contact from end 
to end of the line of contact. The efficiency may then 
be derived from the summation of all the increments 
of tooth loss during this time. If the load at the 
point of contact be assumed constant, the total tooth 


loss will be 
( +) : 
‘ ee et 
7 d' D vOL, 


and the input work UF $x. The limits of « being 
the lengths of the paths of face contact l, and lj», 
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Tooth Loss Factor 
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Fic. 43—TOOTH LOSS FACTORS FOR SPUR GEARS 


the expression for the efficiency reckoned as a per- 
centage becomes 








moe axa? eth’) 
E=100 [1 sec (142) as ee VII (3) 
<= 100—p. se= 100— Az . VII (4) 
where 
; 1 1\ 43+? ; 
- dist aee tee 
32= 100 sec (+3) lp tly VII (5) 
and 
Az=v 3g= percentage efficiency loss VII (6) 


The load at the point of contact will be constant 
only if the. length of the path of contact is equal to 
an integral number of base pitches, and the tooth 
profiles are exact, but for comparative purposes these 
assumptions can be made. Further, the efficiency 
of geometrically similar combinations will be the 
same, so that inserting in the above expression values 
ly, and ly, applicable to teeth of unit diametral 
pitch or module, and substituting ¢ and T for d and D, 
we may write 

Ins? +-ban? 


te 100000 4 (Lb 
3n= 100 see (; +2) Loy + ley 


The quantity 3, depends only upon the tooth 
proportions and numbers of teeth, and is plotted in 
Fig. 43 for spur gear teeth of 20 deg. pressure angle, 
full depth, and corrected according to the system 
given in Part VI. The efficiency of any combination 
of ¢ and T is thus quickly found by multiplying the 
value found from the chart by uv and subtracting the 
result from 100. For steel gears an appropriate 
value for p is 0-08 and this includes the loss, due to 
load, of ball or roller bearings of normal proportions. 
If the pressure angle ~ is other than 20.deg., 


VII (7) 


value obtained from the chart by (R—1)/(R+1). 
Helical Gears.—Although perhaps of academic 
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multiply 3, by sin 20°/sin y. 






If the wheel is an internal gear, and the gear ratio| parison between the probable tooth efficiency of 
is R, the value of 3, is found by multiplying the | helical and spur gears having the same numbers of 


teeth and tooth proportions. 
B By changing the spiral angle from zero to o and 





(6) 


WORM AND WORM WHEEL 


interest only, the effect of variation of load from | keeping the numbers of teeth the same, the height of 
point to point along the path of contact may be] tooth varies as cos oc. 


The length of path of contact 






dealt with. varies approximately as cosec ) for a given height, 
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If, in the general case, the variation of load is 
represented as in Fig. 45 by ordinates to the curve 
ab on a base ¢, Pc, (the path of contact), A, and A, 
are the areas of the figures on either side of the 
pitch point P, and 2, and 2, are the distances of their 





“THe ENGINEER” 


Fic. 45—EFFICIENCY OF HELICAL GEARS 


respective centroids from the ordinate through P, 


then 
o being the spiral angle. 

The assumption of such a variation in rate of loading 
along the line of contact of helical gears has already 
been made in connection with load-carrying capacity. 
Neither circumstances, nor the available data, 
justify the application of the above expression in 
detail, but it serves for the determination of a com- 
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but the transverse pressure angle will increase with 
o for a constant normal pressure angle tn, according 
to the relation 
tan Y%=tan bn sec o. 
If for relatively small variations in the transverse 
pressure angle we take cosec ;/cosec Yn as approxi- 
mately equal to tan ,/tan , there is a further 
reduction in the length of path of contact by cos o. 
Simultaneously, however, the normal tooth reaction 
increases as sec o, hence the net reduction of tooth 
friction due to changes in the length of the path of 
contact is in the ratio 
cos? g/cos c=Cos o. 
The curve of pressure distribution which has already 
been assumed is found to have a value of % equal to 
about 0-8 of that of the corresponding spur gear 
rectangle of the same area and length, and therefore 
the value of the tooth loss factor for a helical gear 
combination* will be 
3p (helical) =0-8 cos oX dz (spur) . VII(8) 

Bevel Gears.—The efficiency of straight or spiral 
bevel gears may be dealt with sufficiently accurately 
by considering the corresponding virtual spur or 
helical gears in the manner already described in other 
connections. If the tooth proportions correspond to 
those for which Fig. 43 may be used, values of dg are 
found by using the virtual numbers of teeth 


t,=t sec 0p, 
T,=T sec 0, 


(where 6 denotes pitch cone angle). 





* See THE ENGINEER Qctober 20th, 1933, for particulars 
of a typical test result 
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Efficiency of Worm Gears.—The * tooth ” efficiency 
of a worm and worm wheel depends upon the 
form and relative motion of the worm threads and 
wheel teeth, and upon the coefficient of friction. If 
for a given set of conditions of operation the value of 
the coefficient of friction is u, the instantaneous value 
of the tooth efficiency for any point of contact will 
vary with the position of that point in the zone of 
contact. For purposes of comparison such variations 
ure averaged out and the pitch point is taken as 
representing the mean condition. 

In Fig. 44, A represents such a point of contact on 
the pitch line P P of a worm thread having an axis 
O O and lead angle 4. In view (a) a given axial thrust 
F, represented by A B would require for equilibrium, 
if there were no friction, a tangential force F; on the 
worm represented by BC and equal to Fg tan A. 
But the presence of friction will cause the reaction 
hetween the surfaces to change from A C to A D, the 
angle C AD being an equivalent angle of friction 9. 
The value of F; required to produce the same axial 
thrust F, will therefore increase to the value F;=F, 
tan (A-+¢) and the efficiency is therefore the ratio of 
these two values, or 
tan i 


7 


~~ tan (A+ 9) 
The value of 9 in terms of the coefficient of friction p 
and the normal pressure angle Y, may be derived 
from the perspective view of the force diagram at (5). 
Here Fp, represented by A C,, is the normal reaction to 
the tooth surfaces, and C, D, is the force required to 
overcome friction=uF,. Hence tan 9=yu Fr/Fn cos 
JY, or tan p= Sec Yn. 

The value of 9 thus derived differs but little from 
the true angle of friction 9,=tan~y and except in 
quite unusual cases the term sec , is ignored. Thus 
in the experimental determination of yu from tests on 
actual worm gears the angle 9 is first calculated from 
the equation above, using the known values of E and 
A, and the value of tan ¢ is taken as representing the 
coefficient of friction. This simplification is justified 
mainly by the fact that experimental errors over- 
shadow the small variation in sec ¥, m ordinary 
designs. 

When the worm wheel drives the worm the lead 
angle of the worm wheel is equal to (90— A). The 
reversed efficiency is therefore 
___ tan (90—A) 
~ tan (90—+ 9) 
__ tan (A—9) 
~ tana 


VII (9) 


7 
“- 


ae VII (10) 
The accompanying chart (Fig. 46) gives m convenient 
form the relations between 4, y, efficiency, and tooth 
loss. 

The Coefficient of Friction.—This is the troublesome 
variable. It depends upon (a) the materials, (b) the 
accuracy, and (c) the surface finish of the teeth and 
threads, (d) the type of lubricant, (e) the velocity of 
sliding, (f) the surface stress conditions, and (g) the 
velocity of the line of contact relative to the surfaces. 
The factors can be investigated only by experiment, 
and since they are difficult to isolate, the present 
state of knowledge is incomplete. The following 
comments may, however, serve as preface to data 
which may be used in design. 

(a) Experiment has shown that for heavy duty 
work, or where efficiency is of prime importance, the 
best combination is phosphor-bronze and _ case- 
hardened steel. These descriptions are, of course, 
elastic, and variations in the composition and casting 
process employed in the manufacture of a bronze 
worm wheel may produce widely differing character- 
istics in the resulting gear in respect of load-carrying 
capacity, durability, and efficiency. Such variations 
are, however, small in comparison with the differences 
encountered with other combinations of materials, 
such as cast iron and cast iron (suitable for lower 
pressures and speeds and giving greater tooth 
friction) ; cast iron and bronze (a compromise between 
efficiency and first cost); hardened steel and high- 
tensile aluminium alloys (to save weight at the 
expense of load-carrying capacity and efficiency) ; 
hardened steel for both members (a dangerous and 
difficult combination), and others. 

(6) Accuracy of worm thread and wheel tooth form, 
and of relative positioning in the gear casing, are 
complementary. Errors of either kind result in 
localised tooth bearing, and the excessive pressure 
which results may combine with relatively less 
favourable conditions over the actual areas of contact 
to produce an appreciable drop in efficiency. Dis- 
tortion of gears and casing under load produces a 
similar effect, and it may be added that localised 
pressure on the “entering” side of a worm wheel 
tooth (a result of excessive deflection under load) 
results in increased tooth loss, whereas localisation of 
pressure on the “leaving” side gives maximum 
efficiency. This condition, which also leaves a certain 
amount of latitude for deflection, is therefore aimed 
at in initial assembly. 

(c) The type of surface finish which gives the lowest 
coefficient of friction can apparently be acquired only 
by actual running. The smoothness and accuracy 
obtained in manufacture and assembly must, how- 
ever, leave as little as possible to be done by running ; 
excessive local pressure when new may result in 
irreparable damage. 

(2) The influence of the type of lubricant is very 





great. Amongst the practicable lubricants, castor 
oil or a castor-base oil gives the lowest coefficient of 
friction (although conditions may not permit its use 
in safety) ; the best mineral oils give a coefficient of 
friction about 25 per cent. higher; but unsatisfactory 
oils may increase it by 100 per cent. 

(e) Given a satisfactory standard of materials, 
workmanship, and lubrication, the velocity of sliding 
is the most important controlling factor, although its 
influence may be modified to some extent by the 
nature of the tooth contact. 

(f) Under satisfactory conditions of lubrication, 
increase in surface pressure tends to reduce the coeffi- 
cient of friction, but increased loading of a given gear 
assembly also produces deflection, which, by changing 
the mean position of tooth bearing, will mask the 
effect of change of pressure per se. Since in practice 
there is a rough relationship between speed and load, 
however, a curve for » based on experiment under 


normal conditions and plotted against velocity of 


sliding gives values which can be regarded as taking 
care of variations due to intensity of surface loading. 
(g) Other things being equal, the position and 
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motion of the lines of contact relative to the worm 
threads and wheel teeth have some influence, but only 
by drastic departure of the basis of the design of the 
worm threads from what may be regarded as normal 
does this influence become appreciable. By normal 
is meant a worm thread which is either straight or 


TaBLe [X.—Values of Sliding Velocity Coefficient. 
Kys=0-262 JP +q2. 
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only slightly curved in axia! section, and which has 
its pitch line somewhere between the crests and roots 
of the threads; and within these limits such varia- 
tion as may arise from the geometry of the threads is 
masked by the effect of materials, accuracy, surface 
finish, and lubricant. 
Velocity of Sliding.—Using the usual notation, 
d=pitch diameter of worm (inches), 
L=lead, inches, 
A=lead angle, 
t=number of starts in worm, 
m=module, inches, 
q=diameter quotient=d/m, 
n=speed of worm, r.p.m., 
either of the following expressions may be used in 
order to find the velocity of sliding :— 


vs (ft. per min.)=0:262dnsecr . . VII (11) 
=0-262mn V@+q . VII (12) 

(note that tan A=L/x d=t/q). 

Of these, the first is usually the more convenient, 








Rubbing Speed Ft. per Minute 





but the second can be used to give a graphical or 
tabular aid to routine calculations, where numerous, 
since the value of a sliding velocity coefficient 
Kys=0- 262 Vei+¢e may be plotted or tabulated 
and used in conjunction with the simple expression 


U=Kymn. . . VIT (13) 


Values of Kys are given in Table IX. 

Design Values of Coefficient of Friction.—¥or 
purposes of design, neither the time available nor the 
present state of knowledge permit all the variables 
to be taken into account. From numerous tests of 
complete worm reduction gear units over a wide 
range of conditions of load, speed, and detail design, 
a curve of mean values of the coefficient of friction 
has been derived, which is given in Fig. 47. 

These values are applicable to units of first-class 
material and workmanship, embodying a worm wheel 
of phosphor bronze containing about 12 per cent. 
tin, a worm of case-hardened steel, ground and 
polished, mounted on ball or roller bearings, and 
lubricated by a suitable mineral oil. The values 
include the proportion of bearing losses due to load. 
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FRICTION, WORM GEARS 
For other materials within the allowable limits of 
speed and load, the values obtained from the curve 
may be multiplied by the following factors: these 
factors are approximate only :— 
For cast iron/bronze multiply by 1-15. 
For h’d steel/aluminium multiply by 1-33. 
For steel /steel multiply by 2-0. 
(To be continued.) 








AMERICAN GARBAGE DisposaAL DEVELOPMFNTS.—In 
developing power from incineration of garbage and 
refuse a difficulty is the irregular fuel value and 
the general failure to attempt varying the feeding 
of the furnaces in accordance with demand for steam. 
For better combustion control, the refuse must be of 
uniform quality, with moisture and combustible material 
evenly distributed, and with inert materials eliminated. 
This may be effected by ‘‘ hogging” or shredding the 
material, as is now being done regularly or experimentally 
in several cities in the United States. The shredded 
combustible material is delivered by conveyor to a furnace 
having a mechanical stoker, or blown into a furnace by 
compressed air, or fed through the arch of a waste-heat 
boiler. For burning, an inclined grate is preferable, the 
moving grate bars agitating the mass and limiting the 
formation of clinkers at high temperatures, while combus- 
tion is assisted by the cascading effect of the material 
along the grate. By these methods there is a higher com- 
bustion rate permitting the use of a smaller furnace, there 
is a saving in cost of refractories, and a reduction in cooling 
periods for cleaning and minor repairs. Other cities are 
grinding or shredding the garbage and delivering it to 
the sewers or sewage treatment works. In the new 
sewage works at Lansing, garbage disposal is included, 
and the material is digested along with the sewage sludge. 
City motor lorries deliver the garbage in tins which are 
emptied into hoppers feeding hammer-mill grinders, 
each with a capacity of 6 tons per hour. A refuse trap 
removes tin cans and iron scraps. The ground material 
is washed through the grinder and screen to a tank 
from which it is blown through an 8in. pipe to a hopper 
above the digester tank, into which it falls by gravity. 





+ By courtesy of David Brown and Sons (Hudd.). Ltd. 
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Oil Drilling in Britain. 
By GEORGE DOTT. 
No. I. 


( IL-DRILLING 

drilling, though familiar enough in many foreign 
countries, are something new in British experience. 
A description of the methods and equipment now 
being used should therefore be of interest, especially 
as it affords an opportunity to emphasise the great 
developments in technique which have taken place 
since the Government drilling programme of 1918-22. 
The bores undertaken in connection with that pro- 
gramme were all put down by the well-tried American 
standard cable tool system and by American drillers. 
Those now being drilled are being done by the much 


equipment and the art of 


the exact means by which it has become impregnated 
in the porous beds are matters of scientific contro- 
versy, but the action of hydrostatic pressure or gas 
at pressure is unquestionably the most important 
aspect from an engineering point of view. In the 
ideal dome any porous reservoir in which petroleum 
has been concentrated will contain gas in the struc- 
turally highest point. Below the gas will be oil, 
and below the oil water. Oil will flow from a well 
drilled into the oil zone if either the hydrostatic pres- 
sure forcing the oil upward from below or the gas 
pressure pressing down on it from above are suffi- 
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THE COUSLAND DERRICK 


faster rotary system, and, as an example of the 
increase in speed, it may be stated that the old 
Darcy bore, Midlothian, put down in 1919-22, took 
over two years to reach 1820ft., whereas the present 
bores are expected to reach 3500ft. in less than a year. 
It is also a matter of satisfaction that the drilling staff 
is now predominantly British, and the equipment 
largely so. 

Oilfield geology has in the course of the last sixty 
or eighty years become a very important and fairly 
exact department of science, and while any lengthy 





ciently high ; if not, the oil must be pumped. In some 
cases the gas is held in solution in the oil and the two 
come up the well together as foam. Lacking pressure, 
the oil will not come to the surface of itself, nor will 
pumps succeed in draining the whole area of the oil 
sands. Once pressure is lost, any oil remaining in 
the strata is lost with it. 

Experience has taught that some _ geological 
ages are favourable to oil occurrence ; others not. 
Generally speaking, the very young and very old rocks 
may be ruled out, and as far as Scotland is concerned 














borders of East and Mid Lothian, was selected for 
trial, and a bore put down at Darcy Farm, east of 
Dalkeith, from which, at a depth of 1820ft., several 
tons of oil were bailed from the calciferous sand- 
stone series in which the Lothian oil shales occur. 
The series is here covered by about 200ft. of the basal 
beds of the carboniferous limestone series. The 
negative results of West Calder, the more positive 
result of Darcy, and the very much greater extent 
and less eroded character of the Roman Camp ridge 
induced the present operators to concentrate upon it. 
The Anglo-American Oil Company, Ltd., is drilling 
near the old site at Darcy Farm, and the D’Arcy 
Exploration Company, Ltd., at Cousland, on the 
north end of the dome. Some confusion has been 
occasioned by the similarity of Darcy and D’Arcy ; 
the first the name of an old farm, the second that of 
the pioneer who founded the Anglo-Iranian oil 
company. 

The essentials of any oil-drilling equipment are a 
means of reaching the oil sand—the drill bit—a 
means of removing the broken material, a method of 
preventing the bore-hole from caving and means of 
sealing off unwanted water or gas. The drill, whether 
rotary or percussive, must be supported on a derrick 
and hoisted by a winch, known as the “‘ draw-works ” 
in the case of the rotary system and the “ bull wheel ”’ 
;in the percussive system. In the percussive or 
| ‘* cable tool ’’ system the drill is attached to the end 
of a cable and is jerked up and down by a walking 
beam. In the rotary system it is attached to succes- 
sive lengths of hollow steel tubes, known as “ drill 
pipe.” In the percussive system the broken material 
is removed with a bailer ; in the rotary by a circula- 
tion of mud and water known as the ‘‘ mud-flush.” 
Water alone would serve to remove the rock chippings, 
but is not efficient for that purpose, and the mud flush 
has another and most important duty to perform. 
It is designed to line the walls of the hole with a 
wall of mud and to seal off, as far as possible, unwanted 
water or gas. Mudding is, however, a temporary 
expedient from the latter point of view, and if the 
well is to be a producer it must be lined with casing, 
not only to preserve the hole from caving, but to 
seal off permanently the water-bearing and other 
troublesome strata. To provide the mud-flush there 
must be pumps and mixing pits, and to deal with 
accidents to drilling tools there must be a variety 
of fishing tools to bring up broken tackle. The hole 
is drilled in a succession of decreasing diameters, the 
object being to allow clearance for the drill bit and 
drill pipe, and the introduction of strings of casing 
of various sizes. The initial diameter will be deter- 
mined principally by the intended depth, bearing in 
mind that the finished diameter at a depth, which 
may be anything between a few hundred and 10,000ft., 
must be large enough to accommodate a 2in. or 3in. 
oil pump and a sump for it. 

The cable tool system is the original method of 
1859, brought up to date ; the rotary system did not 
come on the scene until 1901, but is now almost 
invariably preferred. It is far more rapid, not only 
on account of the continuous, instead of interrupted, 
pressure of the tools, but because there is less inter- 
ruption to drilling for bailing and other operations 
inseparable from cable tool work, and as a consequente 
the field is far more rapidly and cheaply opened up ; 
incidentally, the method calls for rather less skill 





on the part of the driller. The churning action of 
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dissertation on the subject would be out of place here, 
a short account of its main principles is desirable. 
The ideal geological structure which the oil geologist 
looks for is an ‘anticline’? or dome, preferably a 
wide one resembling the inverted bowl of a spoon ; 
in proportion as the dome becomes elongate, the field 
will be narrower and less productive. Within that 
dome there must be porous beds of limestone or 
sandstone (‘‘ sand,” as used by drillers, does not mean 
literally a bed of sand, but porous limestone, sand- 
stone or other rocks), capped by an impermeable 
stratum. The original source of the petroleum and 





the only hopeful area is the midland belt occupied 
by the carboniferous system. The situation of bores 
in Scotland was also influenced by the known geology 
of the oil shale field in Mid and West Lothian. That 
field contains many anticlines, but they are not only 
narrow, but partially destroyed, i.e., the crest in 
which the oil should be found has been eroded and 
no longer exists. What appeared to be the most hope- 
ful of them was bored at West Calder in 1918, but 
only traces of oil were found. At the same time, a 
much longer and wider anticline, associated with 
what is known as the ‘“‘ Roman Camp ”’ ridge, on the 





THE “DRAW WORKS" 


cable tools tends to fracture the walls of the hole and 
cause caving and distortion, whereas the rotary 
method has a steady grinding action, making a clean 
circular cut. Both systems are liable to go off the 
vertical in highly inclined strata, but for the above 
reason and also because of the use of rigid drill pipe 
in place of flexible rope, the rotary system is much 
less liable to ‘‘ go off” under normal conditions, 
or in slightly inclined strata, unless the driller forces 
it too hard. In percussive drilling the casing must 
follow closely behind the drill. In rotary drilling, 
thanks to the preservative action of the mud-fiush, 
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the walls do not need to be cased, except in excep- 
tional circumstances, until the given length of hole 
is drilled for the given size of casing. It is often 
asserted that in the rotary system the rock cuttings 
are reduced to such a state of fineness that it is 
difficult to derive geological information from them. 
The champions of rotary drilling maintain, on the 


Sandline 
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dissolved out by the oil in the strata which finds an 
outlet into the bore through the holes left in the mud 
wall by the departed strips. The cable tool has a 
certain advantage in hard rock strata where bits are 
swiftly worn down, because a worn cable bit can be 
withdrawn from 3000ft. in five minutes, whereas it 
would require an hour—sometimes much more— 
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other hand, that it gives better results because there 


is less contamination of samples, as a result of the | renewal. 


caving of the sides of the hole, that new material is 


spotted as soon as it comes up, and that, while with | the rotary system is suspended by four or five sheave 


cable tools it is not economical to bail oftener than 


every 5ft., rotary samples can be taken as often as | floor runs a square section hollow steel rod, known as 
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CROWN BLOCK 
to draw a rotary bit from the same depth to effect 
Turning now to the apparatus, the drill pipe in 


blocks from the derrick crown. Through the derrick 
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required. All objections raised under this head 
can, in practice, be offset by core drilling. A more 
serious disadvantage is the liability to mud off pro- 
ductive oil sands at low pressure. This can generally 
be avoided by care in drilling, and recently experi- 
ments have been carried out of mixing lengths of 
strip rubber with the mud-flush. These are gradually 








WIGLE HOOK AND TRAVELLING BLOCK 








holes, 136ft. for deep, and 94ft. for shallow holes. 
Cousland comes under the last qualification. 


centre with square section removable bushings 
through which the Kelly can slide up and down. The 
Kelly is screwed at its upper end to a swivel depend- 
ing directly from the hook of the travelling block, 
which affords the junction between the rotary and 
stationary elements of the drilling tools, and to it 
the armoured hose conveying the mud-flush is 
coupled. From the mud tank the pump circulates 
the flush through this hose, swivel, Kelly, and drill 
pipe to holes in the bit, through them into the hole, 
and up between the drill pipe and the sides of the 
hole. On return to the surface the flush is passed 
through a screen to take out the cuttings, and so back 
to the mud tank. 

One end of the hoisting cable is generally secured 
to one of the base sills of the derrick, and is known as 
the “deadline.” The other is rove through the 
sheaves of the crown and travelling blocks and 
returned to the drum of the draw-works. The drum 
is driven from a line shaft by chains and sprockets, 
and is fitted with clutches to provide two or more 
speeds. The line shaft is similarly actuated from the 
engine which is usually steam, but may be electric or 
internal combustion. In the heavier rigs used in 
Britain by the D’Arcy and other oil companies, the 
engine is steam, but in the portable type of rig used 
at Cousland it is a heavy-oil engine. As it is neces- 
sary that the whole weight of the tools or casing should 
on occasion be carried on the hoisting drum with the 
clutches disengaged, there must be provided a power- 
ful foot-operated band brake. The rotary table is 
also driven from the line shaft. On the back of the 
draw-works is a reel for the sand line, while on the 
end of the line shaft is a winch barrel, known as a 
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ROTARY SWIVEL 

‘“‘cathead ’’ for minor rope work. There is also a 
“* catline ’’—a light hemp rope running over a pulley 
in the crown—used for hoisting aloft small tackle. 
The derrick itself is usually of structural steel con- 
struction built on a concrete foundation. It is pro- 
vided with a staggered ladderway and one or more 
platforms at various heights to provide footing for 
the man making up or breaking down stands of drill 
pipe. It is also fitted at about half height with a 
safety line, down which, by means of a runner, a man 
aloft can escape swiftly in the event of a sudden 
outburst of oil or gas. 


THE EQUIPMENT. 


The derrick is not only the most conspicuous, but 
also one of the most important, items of the equip- 
ment, for on its ability to withstand the stresses set 
up by several different forms of loading depends the 
safe action of the drilling tools. In a few fields the 
derrick is still built of wood, but elsewhere the 
structural steel derrick is standard, and for all types 
and sizes the American Petroleum Institute has 
worked out standard specifications. The standard 
sizes for rotary drilling derricks are 122ft. for normal 


In the design of derricks the ordinary allowances 


the Kelly joint, or simply “‘ Kelly,’ to the lower end 
of which the top section of the drill pipe is screwed, 
the object of which is to provide a square section on 
which the turning gear can.take hold. This appa- 
ratus, known as the “‘ rotary table,” is a casting about 
4ft. in diameter. rotated by bevel gearing and a 
chain drive from the draw-works. It is fitted in the 


are made for wind pressure and dead load ; the other 
loads to be considered are those associated with the 
drill pipe or casing in the hole, and the blocks, cable. 
Kelly, &c. The greatest dead load is the heaviest 
column of casing plus an allowance of 25-50 per cent. 
for friction against the sides of the hole, and for 















3000ft. of 45 Ib. casing this would give a maximum 
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load of 165,750 lb. or 202,500 1b. The maximum 
strain is imposed when trying to free frozen casing. 
Notwithstanding these heavy loadings, it has been 
found both desirable and possible, with a view to 
reduction of weight and of ease in erection and of 
portability, to keep the safety factor down to from 
2 to 4. Cases of derrick failure in the past have 
usually been traced to severe overloading, unequal 
distribution of weight on the legs, or sinking of 
foundations. 

The Cousland derrick, which, in common with 
most of the equipment, has been supplied by the Oil 
Well Engineering Company, Ltd., of Cheadle Heath, 
Stockport, is 94ft. in height and built to A.P.I. 
standards. The base is 24ft. square and the crown— 
known technically as the ‘“ water table opening ’— 
is 5ft. 6in. square. The derrick is built of mild steel 
structural sections and is designed for a maximum 
load of 125,400 lb. The legs are Sin. by 5in. by Zin. 
to a height of about 33ft. and are then reduced to 
din. by 4in. by #in.; each section is 14ft. long. From 
the third to the sixth leg section the butt joints are 
composed of two mild steel flats as outer covers, 
isin. thick, 2}in. wide, and 1ldin. long, and a single 
bent flat inner cover of similar dimensions ; for the 
bottom panels the width and length are increased to 
3$in. and 17in. Each joint is held by eight jin. bolts. 
The legs are joined by girts at intervals of 7ft. 
vertically and cross-braced with lighter angles. 

The bottom panels are of somewhat different con- 
struction to allow for special functions. Those on the 
known as “ladder”? and ‘shop ’’—have 
short diagonal bracing, but the ‘‘ window” side is 
braced to give a triangular entry 24ft. high, through 
which the drill pipe and casing can be manceuvred, 
and the “‘draw-works”’ side is specially arranged 
with a wide entry to accommodate the draw-works 
and afford room for controls and manipulation. 
The base sills are 12in. channels resting on 3ft. Yin. 
pillars, which are carried on concrete piers sunk 4ft. 
into the ground. These channels carry the wooden 
derrick floor, which is reinforced by flat channels 
under that part on which the stands of drill pipe are 
stacked. Above the water table, which is an assembly 
of 14in. girders, is a ginpole 10ft. high used for hoisting 
and assembling the crown blocks. As noted in the 
general description, the derrick is provided with a 
mid-platform ladderway, and escape line. 

The crown block sheaves of manganese steel weigh 
altogether 2 tons 9cwt. There are six 26in. sheaves 
and one 30in. cross-over sheave, but two of the 26in. 
sheaves are spares, which are brought into action only 
if extra heavy loads are encountered, when corre- 
sponding extra sheaves are arranged to suit in the 
travelling block. The shafts are 4}in. diameter and 
are arranged for grease-gun lubrication. 

The travelling block weighs 2 tons and is 
long. The sheaves, of manganese cast steel, are 30in. 
in diameter and their 6}in. pins are carried on roller 
bearings, the rollers being of tool steel, 4in. by 
1-225in. The whole is carried in a cast steel casing 
with guides for the ropes. 

The * Wigle Hook ” is a nickel-chrome steel forging, 
7ft. in length and is designed for a safe load of 60 tons. 
It is provided with a coil spring, 9in. by l}in., and the 
swivel part is carried on cone roller bearings, the cones 
being of l}in. diameter. It is fitted with a safety 
latch and lifting shackle and weighs 11 ewt. 

The rotary swivel, which hangs on the Wigle hook 
and supports the rotating load of the drill pipe, is a 
complicated and ingenious fitting, consisting of a cast 
steel body containing heavy cone roller load bearings 
and other types of ball or roller aligning bearings, 
the whole running in an oil bath, which holds 5 pints 
of oil. Particular attention is paid to the accurate 
machining of the suspension link, so that the point of 
suspension is in line with the centre of rotation. On 
to the lower end of the rotary swivel is screwed the 
Kelly joint, a 40ft. square-section steel rod, 4}in. 
in external dimensions and with a 23in. internal bore. 
The swivel weighs about 14 ewt., and the Kelly about 
30 cwt. 

The rotary table is a steel casting 4ft. in diameter 
and 20in. in depth, weighing 2 tons 14 cwt. 2 qr. 
It is carried on two ball races. The upper or load- 
bearing race consists of twenty-eight balls, 2}in. 
in diameter, and the lower or alignment bearing of 
twenty-four balls, 1}in. in diameter. The driving 
pinion is 12in. in diameter, and the chain drive 
sprocket 16in.; the 28in. long pinion shaft is carried 
on Hyatt roller bearings. The gearing and main 
races run in oil baths, and Alemite lubrication is pro- 
vided elsewhere. The table is fitted with a locking 
device of the ordinary ratchet and pawl type to pre- 
vent it from rotating when so desired. 

The draw-works, supplied by the Portable Rib 
(company, provide three speeds, 65, 125, and 
250 r.p.m. The hoisting drum is 13in. in diameter 
with 12in. cheeks and 2ft. 6in. long between the 
cheeks, carrying 2000ft. of gin. diameter wire rope. 
The sand reel, 93in. diameter and 3ft. 3in. long between 
the cheeks, carrying 5000ft. of din. diameter wire 
rope, is incorporated in the draw-works, which form 
a complete unit in themselves. The band brakes 
operate on bearing surfaces, 6in. and 3in. wide respec- 
tively on the larger and smaller drum. The driller’s 
stance is by the brake pedal of the draw-works and 
the clutch pedals and engine controls are placed handy 
to this position. 

The engine house is carried on 9in. channels, 17ft 


sides- 


58in. 





in length; the supporting struts are of the same 
height as those of the derrick floor, but the concrete 
piers are only 2ft. in depth. The power unit con- 
sists of two Associated Equipment Company’s six- 
cylinder oil engines, each of 100 B.H.P. at 1650 r.p.m. 
Normally, one engine drives the pumps and the other 
the rotary table or draw-works, but both can be 
coupled to deal with heavy derrick loads. The single 
plate clutch fitted to the fly-wheel has an effective 
area of 360 square inches. Each engine is fitted with 
a 24-volt electric starter, and above the engines are 
mounted two 320-gallon fuel tanks. 

Behind the engine house the pumps are carried on 
Yin. girders, 15ft. by 17ft., resting on concrete bases, 
2ft. deep: they were supplied by the Wilson Snyder 
Corporation of Pittsburg, which specialises in pumps 
for this type of work. As they have to deal with highly 
abrasive material, the valves, valve seats, and pump 
barrel are made easily removable for renewal, and 
the pistons and valves are of composite rubber and 
steel construction. Moreover, they must be capable 





of dealing with high pressures—in this case the 
maximum allowable is 1000 lb. per square inch, but 
large sizes designed for pressures up to 4500 lb. 
have been manufactured for this duty in Britain. 
The bore of the Cousland pumps is 5in., the stroke 
12in., and the normal pump speed is sixty strokes 
per minute. Between the pumps and engines is a 
countershaft driven at 455 r.p.m. by fourteen fin. by 
25ft. Texropes. From the countershaft the drive 
to the pumps is taken through seven I}in. by 22}ft. 
Texropes at 360 r.p.m., reduced at the pumps by 
gearing to 60 r.p.m. The suction pipes are 6in. in 
diameter and the delivery pipes 3in. 

The engine house is covered in with wood, the pumps 
are protected by corrugated sheeting, and sheeting is 
also erected round the derrick floor to give the driller 
some protection from wind and weather ; the “‘ door ”’ 
is an easily movable canvas sheet. Other surface 
equipment—mud tanks, storage tanks, workshops, 
&c.—call for no detailed description. 

(To be continued.) 
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YONTINUING our description of the United 

/ Kingdom Government Pavilion, in the following 
article we deal with some of the exhibits in the Coal 
Hall and the Iron and Steel Hall. 


GOVERNMENT PAVILION COAL 


HALL. 

The first of the three halls comprising the industrial 
research exhibit of the Department of Scientific and 
Industrial Research is devoted to coal. The most 
prominent exhibit in the hall is a large working 
model of a coal mine, 14ft. high and more than 200 
square feet in area. <A full description of this model 
appears below. The model has been specially pre- 
pared for the hall by the Mining Association of Great 
Britain, and it is claimed to be probably the finest 
of its kind in the world. Both underground and 
surface workings are shown; in order to enable the 
surface workings to be inspected a special floor has 
been built. Near the model are exhibits illustrating 
the work of the Safety in Mines Research Board and 
the Miners’ Welfare Committee. There are also 
sections of the hall dealing with modern methods of 
preparing coal, which show how coal as supplied to 
the consumer has ceased to be a crude material and 
and semi-manufactured 


United KINGDOM 


has become more more a 
product. 

On entering the hall the visitor finds a large repre- 
sentation of a coal forest 200 million years 
before the appearance of man, and he sees how the 
débris from such a forest was converted in the course 
Sections cut from various 


some 


of ages into coal seams. 
seams show the numerous varieties of British coal, 
and the next section of exhibits illustrates the work 
of the National Coal Survey of this country, which is 
providing much knowledge of these varieties and is 
helping in the better utilisation of our coal. 
Developments in the use of coal for steam genera- 
tion, for large power stations and smaller industrial 
plants are illustrated by means of further exhibits. 
These exhibits show that, not only has the amount of 
electricity which can be obtained from a ton of coal 
been increased by over 60 per cent. in the last twelve 
years or so, but also how, through improvements in 
electrical lamps and other appliances, economies 
have been effected in the use of this electricity. Also 
displayed and contrasted in an interesting manner 
are the products of combustion from the burning of 
coal in a large power station, in good and bad indus- 
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trial plants, and in domestic heating plants. In eon 
nection with this exhibit are illustrated the latest 
researches on domestic heating which are being 
carried out in the laboratories that have been erected 
at the Fuel Research Station and the Building 
Research Station of the D.S.I.R. 

The other side of the hall is devoted to an exhibit 
dealing with the use of coal in gasworks, coke ovens, 
and low-temperature carbonisation plants. The 
whole process of low-temperature carbonisation and 
some of the many by-products are shown. Diagrams 
show the essential parts of the plant and the course 
taken by the coal is traced by a moving coloured 
light. Light of a different colour shows the path of the 
gas and the methods whereby impurities are extracted 
and converted into valuable products. In front of 
these diagrams are scenes showing the industries in 
which the coal products are used, below which are 
arranged models of the finished articles which coal 
has helped to make. 

In the centre of the hall is an exhibit which deals 
with the use of coal as a chemical raw material. The 
various of obtaining oil from coal are 
shown, also how gases produced by passing steam 
over red hot coal or coke can be synthesised into 
motor spirit, industrial alcohol, and other products. 
The use of coal raw material in the carbide 
industry, in the production of active carbon, and in 
the making of electrodes is also illustrated. 

Returning to the model coal mine, exhibited by 
the Mining Association of Great Britain, a general 
idea of the surface lay-out and typical scenes from the 
underground workings of a completely electrified 
modern colliery employing about 1500 men and pro 
ducing 2500 tons of coal per day, are shown. The, 
model has been constructed by Bassett-Lowke, Ltd. 
of Northampton and London, at a cost of nearly 
£5000. Although the actual scale is only a quarter 
of an inch to the foot, the model is nevertheless 19ft. 
long, Llft. wide, and I4ft. high, giving a remarkable 
impression of the size and depth of a modern colliery. 

It is, of course, a working model, and visitors are 
able to see the coal being cut and conveyed by 
machinery along the underground roads of the minv 
and up the shaft to the surface. The electric haulage 
gear and the pumps are also seen in operation, as 
well as the stables for the ponies. 

After inspecting the underground portion of 
model, by ascending a staircase the surface of 
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Here the coal is seen leaving 


colliery can be viewed. 
the cage at the top of the shaft and passing through 


the washery and screening plant to the railway 
wagons. The pithead baths and the various offices 
stores, and railway sidings are also seen. 
the roofs of the buildings have been removed so as to 
show the interiors. 

The model represents a coal mine with the ground 
surrounding the space occupied by the shafts and 
surface buildings cut away to a depth of 700ft. It 
is true to scale vertically ; although, of course, there 
are many mines which are deeper than 700ft., this 
depth, represented by some 14ft., gives an impression 
of size which helps to give some idea of the enterprise 
required to sink the shafts to open up and work a 
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veyor, which in turn delivers into tubs, or by being 
loaded directly into tubs from the face conveyor. 
The solid wall of coal is first undercut by a coal- 
cutting machine. This appliance consists of a 
rectangular steel box containing a motor and gearing 
with an arm or jib projecting from it at right angles. 
Round the jib runs a chain armed with short picks, 
which cut the coal, and as the chain and picks revolve, 
the machine pulls itself along the face by a wire rope. 
When the whole face has been cut, the fillers come 
in and find a continuous wall of coal, the bottom 6in. 
of which has been cut out, in this case to a depth of 
4ft. 6in., by the coal-cutting machine. The fillers 


begin by drilling holes about 3ft. deep at suitable 
intervals along this wall, forming shot holes in which 














in the model, only about 60 yards long, would be 
about 110 tons per day. A mechanised pit would 
have several similar units, probably on a larger scale 
than the one shown, each of which might produce up 
to 500 or 600 tons per day. Z 

A rubber conveyor belt—the mothergate belt— 
receives coal from the face conveyors and carries it 


along the steel-arched mothergate to the point 
where it is transferred into tubs, which then run 


by gravity to the mechanical haulage rope. The face 
here is seen in the model at the time when the cutter- 
men are just starting work, and the last of the coal 
from the previous cut is being loaded on to the 
conveyor. 

Using the second method, mentioned above, on 











colliery. Nor is the extent of the underground work- 
ings themselves generally realised. Such a colliery 
aus that represented by the model would be laid out 
with the object of working the coal under an area of 
perhaps 5000 acres. If this area were shown on the 
scale of the model——one-quarter of an inch to the foot 
it would occupy a space almost twenty times the 
size of the Coal Hall in which the model stands. The 
actual area shown by the model is about 11 acres. 

In the model colours are used to represent layers of 
blue shale alternating with grey and yellowish sand- 
stone, only the actual coal seams being black. The 
coal seams vary in thickness from a few inches up to 
4ft. and 6ft., the two largest seams being worked. 
The strata are fairly level, but are interrupted by 
one small ** fault,” which has displaced them to the 
extent of 12ft. 

For the safety of the shafts and of the surface 
buildings, it is necessary to leave unworked a large 
aurea of coal, known as the “ shaft pillar,’ round the 
shafts. The coal working takes place outside this 
aurea, and in this case would be considerably outside 
the limits of the model itself. : Since therefore it 
impossible to show the underground workings in 
their correct positions in relation to the shaft, or to 
give any idea of their extent, only isolated examples 
of the methods of working are shown, which, for dis- 
play purposes, have been placed as ‘ insets,” 
recesses, in the shaft pillar, instead of, would 
actually be the case, being situated many hundreds 
of yards away. As regards the surface also, although 
180 yards of railway track are shown passing through 
the buildings, there are about 400 yards of empty 
sidings on one side of the model and 800 yards of 
full and marshalling sidings, together with weighing 
arrangements on the other. These sidings and almost 
the whole of the yard where the pit timber is stored 
have had to be omitted from the model because of 
space considerations. 

Three methods of winning coal are shown, all of 
which are in common use. The first method is that 
of a fully mechanised coal face, with both coal cutters 
and conveyors in use, and the second is that of a 
partially mechanised face, with coal cutters but no 
conveyors, the coal being loaded directly into tubs 
by the men at the face. Im both these methods all 
the coal is removed. The third method 
cutters to remove only a portion of the coal, because 
of the necessity of leaving pillars to support the roof 
of the workings. This method is known variously 
as “‘ bord and pillar,” “‘ stoop and room,” or “ pillar 
and stall.” 

The conveyor method of working is carried out in 
three parts and by three separate shifts of men—the 
cuttermen who work the coal-cutting machines, the 
fillers, and the drawers. Each shift is in the charge 
of a certificated mineworker, known as the charge- 
man. He makes regular inspections for gas and is 
responsible for seeing that the roof and sides are 
properly supported, and for the general safety of his 
men. The coal can be removed from the face either 
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or 


as 


uses coal 


by means of a face conveyor running parallel with the 


the roof. 
from the roads leading up to the face, in order to 
give sufficient headroom. 
is packed behind the girders at the sides of the road- 
ways. 
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charges of explosive are fired, so that the coal is 
loosened. They first use pick and shovel to ‘‘ break 
in,” or clear away a yard or so of coal level with the 
back of the cut, and load it on to the conveyor. 
Then, when they have set a plank under the new 
roof, each man is ready to work towards his neigh- 
bour, loading the coal as it is picked down, on to the 
conveyor. An inset on the model shows the face 
soon after the fillers have broken in. 

The third shift consists of drawers and stonemen. 
The drawers dismantle the conveyor and re-erect it, 
in this case 4ft. 6in. nearer the new face. While this 
operation is being effected, the stonemen extend the 
stone packs, consisting of thick stone walls built at 
intervals along the face to prevent undue crush from 
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Others are engaged in blasting out stone 


The stone thus obtained 
The main road is known as the ‘‘ mothergate ° 
and the access roads leading to the remote ends of 
the faces are known as “ tailgates,”’ ‘‘ airways,” or 
‘timber roads.” 

After the drawers have finished moving the con- 
veyor forward, they pull out the last row of pit- 
props and allow the roof to fall in behind them. 
Then, when the stonemen have finished in the mother- 
gate, and new girders to support the roof have been 
set, the mothergate belt is extended 4ft. 6in. to 
bring it up to the end of the face conveyor. After a 
trial run to see that everything is in working order, 
the face is once more ready for the cuttermen, and 
so the cycle of operations goes on. 





face, delivering on to a truck, or mothergate con- 








The output from this face, which is, as shown 





the long-wall face, no conveyors are used, and the 
coal, after being undercut, is filled directly into tubs. 
The tubs are hauled from the face along the roads, 
or “ gateways,” to the mechanical haulage system 
by a pony in charge of a boy called a “ putter” 
** haulier.”’ 

As the gateways subside after a time, branch road- 
ways are set off at intervals from the arch-girdered 
mothergate to intersect them and form new haulage 
roads. 

Canvas are fixed the intermediate 
gateways to make the air circulate round the coal 
face, and prevent a short circuit. On the face shown 
in the model, the air enters on a main roadway and 
splits into two streams on the face. One stream goes 


or 


sheets across 
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to the right, and the other travels along the face to 
the 
airway.” 


left, leaving by the arch-girdered ‘return 


The bord and pillar method of working is normally 


employed only when a proportion of the coal is to be 


left unworked in order to give support to the surface 
or to a working in an upper seam. The coal is under- 
cut by an ‘“are-wall” cutting machine, which is 
similar to the machine already described, but is 
mounted on wheels. While it is cutting, the machine 
remains stationary and swings its cutting jib through 
180 deg., making a semi-circular under-cut. The coal 
is then stripped from the face by the fillers and loaded 
into tubs, which the putters take out to the mecha- 
nical haulage system. 

The ventilation of these workings is intricate and 
canvas curtains are used to separate the ingoing air 
stream from the outgoirg. 

A small pump is shown at the right of the inset on 
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the model, which keeps the lowest point of the workings 
dry, and pumps the water into a sump or reservoir 
near the pit bottom, from which it is removed by the 
main pumps. 

An arch-girdered roadway is shown in the model 
with an endless over-rope haulage system at work. 
The sets of tubs are clipped on to the ropes, and are 
pulied along by the haulier at about 2 miles an hour, 
the empty ones towards the workings and the full 
towards the shaft. When they reach their 
destinatign, boys knock off the clips and the tubs 
come to rest. Refuge holes are shown at intervals 
of 20 yards so that in case of danger from runaway 
tubs the men can take shelter. The haulage system 
is operated by a code of signals. Both signalling and 
telephone wires can be seen running along the road, 
near the roof. 

At the shaft bottom a view of which is reproduced, 
in the accompanying engraving, Fig. 92, the full 
tubs are delivered by gravity from the shaft sidings. 
The cage holds four tubs on its single deck, and the 
total weight of coal per wind is about 24 tons. When 
the cage is at the bottom with its load of empty 
tubs, the man in charge, known as an “ onsetter,”’ 
opens a valve which allows compressed air rams to 
push two pairs of tubs into the cage and push out 
two empty pairs of tubs. When they are safely in 
he closes the shaft gate and presses his electric signal 
to inform the ‘“ banksman’”’ at the surface, who 
signals to the winding engineman. The coal is then 
brought to ‘* bank.” Meanwhile, the empty tubs 
gravitate round behind the shaft to the empty sidings 
and are clipped on to the rope to go “ inbye,” that is 
to say, towards the coal face. 

The ponies work the same hours as the men, and 
live underground in clean, warm, airy stables, tended 
by experienced horsekeepers. In the stables shown 
in the model the ponies come in from work through a 
wash pond to remove the dirt from their legs, and 
after drying off they are thoroughly groomed. Each 
pony has its own stall, marked by a board giving its 
name, height, the date it came down the pit, and the 
shift in which it works. At the end of the stables 
ure a loose box, a fodder store, shoeing smith’s store, 
and harness room. 

In the pump house and sub-station the main pumps 
pick up the water delivered into the sump by the 
inbye pumps and send it to the surface. Three centri- 
fugal pumps are shown in the model, two of which are 
normally working, while the third is in reserve. A 
branch of the sump is shown under the floor of the 
pump house, with the water coming in through the 
pipe line from the inbye pumps. 

The sub-station is the distribution centre for the 
supply of electricity to the underground workings. 
The main feed cable comes down from the surface 
and the current is brought through the high-tension 
switchgear, either to the transformers for local dis- 
tribution or to high-tension systems for distribution 
to other inbye sub-stations. 

Illustrated in Fig. 91 are the surface buildings of 
the model mine. Following the tubs from the top of 
the shaft, it is seen that they run by gravity to a 
creeper hoist, at the top of which they are weighed. 
A tally or label attached to each tub indicates to the 
weighman the gang of men to be credited with the 
coal, for purposes of payment. After being weighed, 
the tubs are tipped and return to the top of the shaft. 
Two places where the roofs of buildings have been 
cut away in the model show the top of the shaft and 
the creeper, with the empties returning on the far 
side. Two more sections of the model where the 
roofs of the building have been cut away show the 
tipplers, which turn the tubs upside down and 
empty them, the main screens and the picking belts 
(Fig. 93). On the main screens the coal is divided 
on a 4in. mesh. The large coal is passed over the 
picking belts, where it is carefully hand picked by the 
screeners. The stone and inferior material is removed, 
and the clean coal is loaded into wagons for sale. 

The small coal, below 4in. in size, is conveyed up 
to the washery, where it is mechanically cleaned. 
Use is made of the difference in density of coal and 
stone to separate one from the other in a fast-running 
stream of water. The section of the model represent- 
ing the washery shows the troughs that are used to 
clean the small coal, below one-tenth of an inch in 
size. 

After cleaning, the coal is graded into the different 
sizes required for the market, and is loaded into 


ones 


wagons. 

The refuse from the pit and from the cleaning pro- 
cesses is conveyed to a bunker, whence it is taken by 
an aerial ropeway to a dump. Alternative means of 
disposal are provided by a chute from the bunker into 
wagons. 

The second shaft to be seen on the surface is used 
for men and materials. The top of this shaft is air- 
tight and it is linked up by an underground tunnel to 
the exhaust fan which ventilates the pit. The air is 
drawn down the coal drawing shaft, round the work- 
ings, up the second or upcast shaft, and through the 
fan to atmosphere. About 6 tons of air are circulated 
for every ton of coal produced. 

Pithead baths, a canteen, a first-aid room, and 
accommodation for clothing and lamps are all pro- 
vided and shown in detail in the model. 

The block of buildings forming the storehouse and 
workshops is shown between the lamp cabin and 
No. 2 shaft. The first portion is the storehouse with 





its unloading bay; then fitting and electricians’ 
shops, and the blacksmiths’ and joiners’ shops. At 
the end near No. 2 shaft is the compressor plant, 
which provides compressed air to.the shaft rams and 
various other equipment mainly on the surface. The 
boiler plant, used exclusively for heating the offices 
and other buildings, and a locomotive shed for 
housing the shunting engine, are shown between the 
fan-house and the washery. 

The old conception that a colliery must of necessity 
be a dreary and unattractive place is fast dying out, 
and it is being increasingly realised that to design the 
surface lay-out according to a neat and workmanlike 
plan is well worth while. The model therefore repre- 
sents a colliery where this idea of planning for 
appearance, combined with practical efficiency, has 
been carried into effect. For example, the cooling 
pond, which is necessary for the electric winders, has 
been placed in such a position as to form a feature of 
the general arrangement of the space between the 
buildings. 


IRON AND STEEL HALL. 

On entering the Lron and Steel Hall the visitor will 
find before him a large model of a blast-furnace more 
than 30ft. high (Fig. 94). The furnace itself is 
partly constructed of glass and it shows a red-hot 
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charge within and molten iron at the bottom appar- 
ently pouring out to the pig beds. The right-hand 


side of the hall is given over to the production of 


iron and steel from the ore to the finished product. 


Much thought has been given as to the best means of 


presenting to the lay mind the problems involved in 
the application of science to the making of iron and 
steel, and it was felt that the inside of the blast- 
furnace and of the steel furnaces should be shown. 
This result is achieved by moving coloured models 
partly made of glass. As an example, the importance 
of the heat resistance of the bricks lining the furnaces 
is clearly shown by these models. Industry spends 
£3,000,000 per year on the replacement of refractories, 
representing five shillings of the cost of every ton of 
steel made. Here is a problem for the scientist, 
which he is tackling and in which he has made much 
progress. The control of the processes by means of 
scientific instruments is also illustrated and the ways 
in which science is helping towards improvement in 
efficiency and reduction of waste in every form. 

Something of the way in which the microscope 
reveals the crystalline structure of metals is then 
demonstrated, creating knowledge which enables 
improved and lighter steels to be produced. In the 
section dealing with the use of X-rays the shadow 
patterns cast by the atoms are shown. 

Finally, the ways in which steel is used for various 
engineering purposes are illustrated. The visitor is 
shown how the engineer selects a steel for a particular 
job, the kind of forces the steel must withstand, and 
how special steels have been developed whereby 
greater strength is obtained with less material. Pro- 
gress in this respect is illustrated by a series of model 
bridges over which a train is running. The develop- 
ment of special steels, such as those with improved 
magnetic qualities, steels which are very hard and 
resistant to wear, stainless steels, and steels which 
can retain their strength at elevated temperatures, is 
depicted. Metals are the basis of modern material 
civilisation, but while many metals are indispensable 
by reason of their special properties, the fact remains 
that iron represents 90 per cent. of all the metals at 
present used. 

(Vo be continued.) 








Tix ReseARCH.—It is reported that laboratories devoted 
to tin research are to be erected for the International Tin 
Research Council at Greenford, Middlesex. 





Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 


KNGINEERS AND THE STATE, 


Sir,—Your correspondent, Mr. Gheselayagh, in your 
issue of August 5th, suggests that an engineer can separate 
completely his duties as a citizen and his duties as an 
engineer. This appears to me to be something of a contra 
diction in terms, as a citizen's main contributions to the 
community are those he makes professionally. 

Mr. Gheselayagh writes: ‘* Although what 
engineer) does is for the direct benefit of the people in his 
own circle and society, it is also international and belongs 
to people of all countries. Whether the Government of a 
country is based on democratic principles or is a Fascist 
or Nazi party should not prejudice or hinder the beneficial 
work of an engineer.”’ (My italics.) I am only too eager 
to agree that politics should not hinder our beneficial work. 
But unfortunately we know only too well that this is not 
the case to-day. For whilst engineers in one country are 
engaged in building power schemes, &c., those in another 
country are equally busy applying all the knowledge they 
possess to the manufacture of machines of destruction 
which, they know only too well, are likely to be used to 
destroy those schemes. And yet what else can they do % 
Under present conditions they know that if they do not 
Moreover, 


he (an 


accept armament contracts someone else will. 
such work offers them scope to perfect new ideas in design 
and production which will also be of use in work not con 
nected with destruction. But in reality every engineer 
knows that this scope would be very greatly increased if 
all the work done were of a useful and productive nature, 
instead of turning out machines that we all hope will 
never be used and that will do nothing but harm if they 
should be. 

Many engineers, realising this, do whatever they can in 
political parties to alter this absurd, but regrettably rather 
profitable, state of affairs, but they fail because they only 
use their own personal influence, As Mr. Potter said in 
his article in the July 22nd issue, ‘* Only through united 
effort will the engineering profession be able to maintain 
a reputation for alert impressive action, and only through 
the profession will the 
satisfaction 


such a reputation of largest 
accomplishment and 


That is to say that, com- 


possible measure of 
befall engineers individually.” 
pared with the power of individual engineers in politics 
(acting purely as citizens), the power of the engineering 
profession would be tremendous and beneficial. 

If engineers were organised on roughly the same basis 
as, say, the medical profession, and were to enter into all 
politics that seriously affected them, then they would no 
longer be driven to prostitute their knowledge by using it 
for the skilful manufacture of the of ending 
civilisation. They could then use that knowledge and the 
vast funds thus free for the thousand and one 
improvements that that civilisation so needs. 

However, I am sure that this state of affairs can never 
be approached whilst the majority of engineers think that 
as such they have no responsibilities other than producing 
in a satisfactory manner whatever anyone who can afford 
Theirs, too, is the responsi- 


means 


set 


to foot the bill may ask for. 
bility of how their products are used, and if necessary they 
refuse to undertake schemes that are not for the 
In short, an engineer not be a 


must 
good of mankind. 
citizen only when he is outside his office 


must 


Birmingham, August 6th. \. JosePH 


ROTATING CYLINDER STEAM 


ENGINE. 


PARSONS’ 


Srr,_-From the review of Colonel Kitson Clark's book, 
* Kitsons of Leeds, 1837-1937,” in your issue of July 29th, 
it might possibly be inferred that there is in the Science 
Museum an example of Parsons’ rotating cylinder steam 
engine, made shortly before the introduction of his steam 
turbine in 1884. 

Actually all we have is a coloured drawing made from 
an old dimensioned drawing, dated 1884, kindly presented 
by Colonel Kitson Clark. It is thought that about forty of 
these high-speed steam engines, patented by C. A. Parsons, 
R. C. Parsons, and J. H. Kitson in 1882, in which the four 
cylinders rotated at about 900 r.p.m. and developed up to 
30 H.P., were made for driving electric dynamos in ships 
and dockyards. If any of your readers know of the 
existence to-day of one of these interesting engines, we 
would be glad to receive particulars, in order that an 
example may be obtained for this Museum. 

E. E. B. MackintTosH 

The Science Museum, South Kensington, 

London, S.W.7, August 6th. 


THE SPINNING CARD. 


Sir,—A discussion arose amongst a group of engineers, 
whose taste for work was momentarily affected by the 
heat wave, as to why a thin card shot off the thumb with 
a good spin travelled steadily through the air, whereas 
the same card with the same expenditure of energy 
travelled no distance to speak of if it were not in rapid 
rotation. The problem has no doubt been solved and the 
engineers in question would be glad to know the solution. 


August 6th. QUERIST. 
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Rail and Road. 


Ratibway MISHAPS IN ScorTLanp.—On Thursday, 
August 4th, a goods train ran into the rear of a stationary 
passenger train at Wishaw South Station, smashed the 
guard’s van and did considerable damage to the station 
platform and adjoining line. The force of the collision 
threw the driver of the passenger train engine out of his 
cab and the engine broke loose from the train. 
control, the engine ran down the decline towards Mother- 
well Station, where it overtook and crashed into the rear 
of @ passenger train travelling to Glasgow. The guard of 
the second train was killed, but no passengers were injured 
in either of the accidents. 


An Unique Rattway Excursion.—The London and 
North-Eastern Railway Company announces that plans 


have now been completed to run a public half-day excur- 
sion with the old “‘ Flying Scotsman ”’ 
demonstration run from King’s Cross some few weeks ago. 
The excursion will take place on Wednesday, August 24th, 
and will be run from King’s Cross to Cambridge and back. 
During the time the train is at Cambridge it will be avail- 
able for inspection by the public. This ‘‘ period ” “ Flying 


Scotsman ”’ has been specially assembled in celebration of 


the jubilee of the railway race to Edinburgh in 1888 and 
consists of carriages that were in use on the “ Flying 
Scotsman ” of that date. It will be hauled by the famous 
“ Stirling single-driver ” locomotive ‘‘ No. 1,” which has 
«% permanent home in the Railway Museum at York and 
was withdrawn from active service in 1910 after being 
shown at the Franco-British Exhibition of that year in 
contrast with one of the then latest types of locomotive. 
The accommodation on the train will be limited to 170 seats. 


SHATTER Cracks IN Rarts.—In the report on the 
‘investigation of fissures in rails by the American Railway 
Mngineering Association it is stated that one of the prin- 
cipal factors in starting the spreading to fracture of 
internal fissures in rails was the presence of minute shatter 
cracks in the rails as rolled. Studies of controlled cooling 
and normalising processes showed that they were very 
effective in preventing the formation of these shatter 
cracks in rail manufacture. Tests showed that rail speci- 
mens cooled in air to temperatures above 300 deg. Fah. 
before being placed in boxes developed no shatter cracks. 
Rail specimens placed in boxes after specimens had cooled 
to 200 deg. Fah. did develop shatter cracks. Rail specimens 
placed in boxes at 900 deg. Fah. and removed at. 600 deg. 
Fah. or lower showed no shatter cracks, while specimens 
taken out at 800 deg. Fah. and 700 deg. Fah. developed 
shatter cracks, the shatter cracks developing during the 
cooling from 700 deg. Fah. to atmospheric temperature. 
This seems to indicate that while shatter cracks actually 
did not form above 300 deg. Fah., nevertheless slow cooling 
above that temperature was effective in inhibiting their 
formation below that temperature. In all of the tests 
shatter cracks developed only in those rail specimens which 
cooled from 900 deg. Fah. to 200 deg. Fah. in less than 
four hours; placing the rails in controlled cooling boxes 
at temperatures of 900 deg. Fah. or below did not lower the 
srinell hardness of the rails. 

PROPOSED NEW RaILWay IN PorTUGUESE East AFRICA, 

In a report on the economic and commercial conditions 
in Portuguese East Africa particulars are given of the pro- 
posed Tete Railway, which will give access to the mineral 
area in‘the Tete district and for which approval was given 
early this year. The first 100 kiloms. is to start from the 
station of Baué, on the Central African Railways, a few 
kilometres from the Zambesi bridge, and is to follow the 
banks of the river to Doa. The cost is estimated at 
57,500 contos. From Doa the line will approach to within 
S kiloms. of the Nyasaland frontier, along which it will 
run as far as the Tete-Zobué main road, a distance of 

107 kiloms. Finally, 13 kiloms. before the terminus at 
the Tete-Zobué road, a line, 57 kiloms. long, is to branch 
off westwards through barren country towards the town 
of Tete as far as Moatise, the centre of the great carbon- 
iferous basin, where the quantity of accessible coal is said 
to exceed 105,000,000 tons with an estimated 700,000,000 
tons at depth. The total length of the railway will be about 
265 kiloms., costing at least 100,000 contos, or 150,000 
contos if the value of rolling stock and buildings, &c., be 
included. A further extension northwards will be one of 
nearly 200 kiloms. to Missale, on the Northern Rhodesian 
frontier, another rich mineral area. The total projected 
length of the Tete Railway is therefore 630 kiloms. and 
will, it is hoped, develop an at present isolated and 
unpopulated but fertile district, which is at the same time 
one of the largest potential sources of mineral wealth in the 
world. 

Rattway Sratistics.—Railway statistics for the 
calendar month of April and the two four-weekly periods 
ended April 16th and May 14th, 1938, show that the total 
number of passenger journeys (excluding season ticket 
holders) taken on all standard-gauge railways in Great 
Britain in the month of April, 1938, was 104,294,320, an 
increase compared with April, 1937, of 711,162. The 
journeys taken by passengers at reduced fares increased 
by 1,427,505, but those at standard or ordinary fares 
deereased by 716,343. The receipts from passengers 
(excluding season ticket holders) showed an increase of 
£1,089,331, or 29-0 per cent. These comparisons are, how- 
ever, affected by the inclusion in the figures for April, 
1938, of Easter traffic. If the railway undertakings of the 
London Passenger Transport Board be omitted, the 
figures show an increase in journeys of 2,255,230, or 3-3 
per cent., and an increase in receipts of £1,091,962, or 
33-2 per cent. For all railways the receipts from passenger 
train traffic (including season ticket holders and parcels 
and miscellaneous traffic, but excluding mails and parcels 
post), were £1,012,087 more than in April, 1937. The total 
tonnage of freight conveyed (excluding free-hauled traffic) 
in the four weeks ended May 14th, 1938, was 20,206,591, a 
decrease compared with the corresponding four weeks of 
1937 of 2,921,667 tons. The freight train receipts amounted 
to £6,737,871, a decrease of £487,633, or 6-8 per cent. 
The freight train miles run were 409,996 less than in the 
corresponding period of 1937, a decrease of 3-9 per cent. 
The average train load decreased from 132} to 124} tons 
and the net ton miles per engine hour decreased from 475} 


Out of 


train that made a 


capacity of a million metric tons of oil. 


WrrELEss PiongzERS: A CoRRECTION.—We announced 
in this column last week that Mr. C. E. Rickard had 
retired from the Marconi Company. This statement was 
incorrect, for, although Mr. Rickard completed forty 
years’ service with the company on August Ist last, he is 
still actively engaged with it. 


made by A. C. 


The report of the research includes a list of the varied 
values found by previous workers for the eutectic tempera- 


in tin. The experimental technique followed is fully 
described and it is concluded that the eutectic tempera- 


cent. of tin, and that the solubility of bismuth in tin ranges 
from over 21 per cent. at the eutectic temperature to less 
than 1 per cent. at room temperature. 


GENERATION OF ExLectrriciry.—The official returns 
rendered to the Electricity Commissioners show that 1656 
million units of electricity were generated by authorised 
undertakers in Great Britain during the month of July, 
1938, as compared with the revised figure of 1588 million 
units in the corresponding month of 1937, representing an 
increase of 68 million units. The number of working days 
in the month, i.¢., excluding Sundays, was 26 as against 27 
last year. During the seven months of 1938 up to the end 
of July, the total amount of electricity generated by 
authorised undertakers was 13,609 million units as com- 
pared with the revised figure of 12,811 million units for 
the corresponding period of 1937, representing an increase 
of 798 million units. 


British FounpRY ScHout Report.—The third annual 
report of the British Foundry School states that the 
number of students who attended the course during the 
third session was, like that of the second session, very 
disappointing. It was indicated in the last report that 
unless the numbers increased, the sponsors of the school 
would be forced to the opinion that the industrial demand 
was not sufficient to warrant the continued assistance of 
the school. The report goes on to say that prospects for 
next session are, however, much brighter. Inquiries 
received indicate that the school is receiving serious 
thought by a rapidly increasing number of firms, both large 
and small, and the hope is expressed that all those who are 
concerned with the organisation of foundries will consider 
whether the school can help them in building up a suitable 
personnel. 


CANADIAN NaTIONAL Exuisirion.—From August 26th 
to September 10th next the sixteenth Canadian National 
Exhibition at Toronto will be held. Started as an agri- 
cultural fair, the exhibition is now the largest annual 
exhibition in the world, with an exhibiting area exceeding 
2} million square feet. It possesses some twenty-two 
permanent buildings set in a park of 350 acres along the 
shores of Lake Ontario, and each year it attracts from all 
over Canada and elsewhere in the world more than one 
and a-half million visitors. His Majesty’s Government 
in the United Kingdom has taken the opportunity afforded 
by the celebration of the exhibition’s diamond jubilee 
to contribute an official display. The theme of the United 
Kingdom exhibit is “‘ Communications and Transport,” 
and the exhibit is being housed in a separate building. 
The building contains four galleries, in which, by means of 
models, are demonstrated the developments which have 
taken place in the principal forms of transport in Great 
Britain. 

BroapcastinG House Exrension.—The British Broad- 
casting Corporation announces that a start is to be made 
shortly on clearing the site now occupied by Nos. 10 to 22 
(inclusive) Portland Place, London, in readiness for the 
extension to Broadcasting House. Several months will be 
occupied in the work of demolition and preparing the site 
for the new building, which, it is hoped, will be ready for 
occupation towards the end of 1940. The extension as 
planned will be slightly larger than the existing Broad- 
casting House, and the architectural treatment, which has 
been approved by the Royal Fine Art Commission, will 
continue and amplify that of the existing fagade to Port- 
land Place, the two portions of the building forming a 
complete architectural entity. The extension is designed 
as an office building above the ground floor level, with a 
control suite on the seventh floor and a restaurant on the 
eighth floor; a light court will occupy the centre of the 
extension. Below ground level the studio accommoda- 
tion will include a general purposes studio (80ft. by 54ft. 
by 30ft.), three dramatic studios, an effects studio, and a 
number of rehearsal rooms. 


ALUMINIUM FROM POWER StTaTION WASTE.—An extract 
in the Electrical Review states that, according to the 
laboratories of the Dzerjinsky Technical Heat Institute, 
the average content of aluminium oxide in the brown coal 
which is used in some of the large Soviet power stations 
varies between 23 and 40 per cent. The ash from this 
coal can, it is claimed, provide an important source for 
obtaining aluminium oxide, from which the metal can be 
extracted by electrolysis. The Stalin power station at 
Stalinogorsk is cited as an example. If the capacity of 
this station were raised to 500,000 kW, some 60,000 metric 
tons of aluminium oxide could yearly be obtained from the 
ash (which would mean 30,000 tons of aluminium). These 
calculations are based on the utilisation of only 45 per 
cent. of the ash, for use with which sufficient sulphuric 
acid could be obtained from the power station waste 
fumes. The costs of production at the existing aluminium 
works in the Urals and the aluminium oxide works at 
Stalinogorsk are 1070 and 1250 roubles per ton. The 
All-Union Aluminium-Magnesium Institute calculates 
that the new method should cost from 193 to 229 roubles 


ALLOYING or TIN AND BismutH.—A fresh determination 
of the equilibrium diagram of tin and bismuth has been 
Davidson, and has been issued by the 
International Tin Research and Development Council. 


ture and composition and for the solid solubility of bismuth 


ture is 138-5 deg. Cent., the eutectic composition 57 per 





. . 
Miscellanea. Air and Water. 

Lona Frenco Pier Lint.—A pipe line for oil about New Union-Castte Carco Suips.—The two new 
280 miles long is to be built in France between Donges, | refrigerated cargo ships under construction at Belfast 
near St. Nazaire and Montargis, some 60 miles from Paris. | for the Union-Castle Line are to be named ~ Rowallan 
Costing about 150 million francs, it will have an annual | Castle’ and ‘“‘ Richmond Castle.” 


Port Works at Sincapore.—Built at a cost of one 
million pounds, a new wharf extension has been placed 
in service at Singapore. The new extension gives the 
port a length of 24 miles of continuous berths. 


ProposeD Lone Fiicut By A LUFTHANSA MACHINE.— 
Plans have been made for a non-stop trial flight from 
Berlin to New York by a 26-passenger Focke Wulf 
“Condor ”’ machine of Lufthansa. The machine has a 
maximum speed of 267 miles an hour, and a cruising speed 
of more than 200 miles an hour. 

H.M.S. “* Arcus.’’—The aircraft carrier H.M.S. “Argus” 
has been commissioned at Plymouth, and is to act as 
parent ship for the “‘ Queen Bee ” type wireless-controlled 
aeroplanes which are used for anti-aircraft practice. No 
cruisers will carry ‘‘ Queen Bees ”’ in the future, as they 
are all to be stationed on the “ Argus.” 

THe Arr CounciL.—lIt is officially announced that the 
number of the Air Council has been reduced to seven, a 
Permanent Under-Secretaryship of State for Air has been 
created, and a Parliamentary Under-Secretaryship added. 
Provision is made for the addition of not more than two 
members, at the discretion of the Secretary of State. 


Composite ArrcrAaFT.—Addressing a meeting of students 
at Cambridge recently, Major R. H. Mayo said that it 
was hoped soon to begin the building of a new land type 
composite aircraft. It was hoped that such a machine 
would have a top speed of 300 miles an hour with a slightly 
lower cruising speed, and be capable of carrying a useful 
load of 1 ton. 

“QuEeEN Mary” Starr CHances.—Mr. L. Roberts, 
the chief engineer of the Cunard White Star liner “‘ Queen 
Mary,” has been posted at Clydebank for duties in con- 
nection with the completion of the “* Queen Elizabeth.’ 
It is reported that his position on the “‘ Queen Mary ’ 
has been taken over by Mr. W. Sutcliffe, with Mr. H. W 
Botting as staff chief engineer. 


TRANSATLANTIC TRAVEL.—In a recent interview, Mr. 
G. W. Powell, President of the American Society of Naval 
Architects and Marine Engineers, said that, in his opinion, 
the day of the superliner was nearly at an end. He 
predicted that within ten years Transatlantic first-class 
travel would be by aeroplane and ordinary travel would 
be by medium-sized ships of about 35,000 tons, capable 
of crossing the ocean in six days. 

GLDwER ALTITUDE Recorp.—On Friday, August 5th, 
a new altitude record for gliders was set up at the Wasser- 
kuppe by Captain W. Drechsel in a Minimoa glider, when 
he reached a height of 23,190ft. He climbed 20,110ft. 
after having been released by an aeroplane. The greatest 
height yet reached by a glider in this country was attained 
by Mr. P. Davis on Saturday, August 6th, when, after 
heing towed to a height of 1500ft. at Heston, he ascended 
to 11,300ft. 

LiverPooL UNDERWRITERS’ AssociaTION.—In the 
return for July the Liverpool Underwriters’ Association's 
report shows six total and 415 partial losses of motor and 
steamships of 500 tons gross register and over. Of the six 
total losses, two were due to stranding, one to collision, 
and three other casualties. Two of the total losses, 
aggregating 8132 tons, were owned in Great Britain, one 
of 844 tons in Denmark, one of 2575 tons in France; one 
of 5863 tons in Japan, and one of 812 tons in Norway, 
making a total of six ships of 18,226 tons. 

VENEZUELAN HarsourR Prosect.—Tenders are being 
asked for improvement works to the port of La Guaira. 
The work includes extending the existing north break- 
water about 500 m.; construction of a west breakwater 
from the south shore into about 12 m. of water, about 
600 m. long: a reinforced concrete wharf, 270 m. long by 
8-50 m. wide, on the east side of west breakwater; a 
reinforced concrete piled wharf, 850 m. long and 25 m. 
wide, on south side of harbour; the formation of shallow 
water basins enclosed by sheet piling: and dredging the 
harbour to 10 m. depth and pumping dredged material 
behind a piled wharf on the south side as reclamation. 


Hutt Docxs.—The report has been presented of a 
special committee set up by the Hull Chamber of Com 
merce and Shipping to inquire into complaints of conges- 
tion and delay at Hull Docks. It is concluded that the 
solution to the trouble would be the provision of additional 
dock and silo accommodation. One member said that the 
Alexander Dock could not accommodate many of the 
bigger ships now using the port, and if the London and 
North-Eastern Railway Company would complete the 
construction of the King George Dock, which was inter- 
rupted by the Great War, it would do away with many of 
the other difficulties. If the port of Hull was going to cope 
with the trade now developing and the big type of liner, 
the committee considered it must have more accommoda- 
tion. 

SHIPBUILDING IN THE UNITED STaTES.—At a recent 
meeting of the American Bureau of Shipping, the President 
(Mr. J. Lewis Luckenbach) said that on July Ist there 
were building to Bureau class 119 vessels of approximately 
477,000 gross tons, as against 97 of approximately 290,000 
gross tons at this time last year, of which 74 of approxi- 
mately 152,000 gross tons are expected to be delivered 
before the end of the year. He went on to say, as reported 
in the Journal of Commerce, that there are at present under 
construction and/or contract in United States yards, 
exclusive of Great Lakes, 47 vessels of 2000 gross tons or 
over. Of these, four are passenger vessels, 21 are cargo 
vessels and 22 are tankers. Six of the vessels now on order 
for the United States Maritime Commission are to be 
powered by direct drive oil engines and four by geared oil 
engines. Ten other vessels which are on order are prac- 
tically duplicates of these ships, except that they will be 
powered by geared steam turbines of different types. The 
operating records of all these vessels will be a matter ot 
keen interest, owing to the unusual opportunity offered 
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SHAPING AND PREPARING MACHINE FOR TIMBER LOCK 
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RAILWAY ACCIDENTS IN 1937. 


THe Annual Report of the Chief Inspecting 
Officer of Railways, Lieut.-Colonel A. H. L. 
Mount, on the railway accidents which occurred 
on British railways during 1937, has now been 
issued, and was summarised in last week’s issue. 
The Report serves to remind us that the past year 
was an unfortunate one as regarded railway 
accidents. The number of passengers killed in 
train accidents (49) was the highest since 1915, 
the year of the Quintinshill collision. The two 
collisions at Battersea Park and Castlecary 
caused the 1937 figures to be high, and the high 
number of passengers injured (1007), more than 
double that of 1936, was also attributable mainly to 
those two accidents. The numberof train accidents 
coming under Class I inquired into by the Inspect- 
ing Officers during 1937 was 16, which is about the 
average for the past eleven years, but two more 
than in 1936, and in eight cases there was loss of 
life. Nine of the accidents were collisions and 
seven derailments, and the latter number is well 
above the average for the last eleven years. 

All accidents, whatever their nature, serve to 
show where weakness lies, and the value of the 
Railway Inspecting Officers’ Reports on the 
individual accidents is enhanced by the recom- 
mendations made in them. The Annual Report 
further analyses the methods available for pre- 
venting or mitigating the accidents of the past 
year, and also indicates the action taken by the 
railway companies to give effect to those recom- 
mendations. As we have pointed out from time 
to time, there are safeguards available for the 
prevention of certain types of railway accidents, 





but the cost of supplying the equipment required 
remains the reason why it is not installed. In 
some cases, the cost of an individual installation 
may be small, but the number of installations 
necessary makes the aggregate sum a heavy one. 
The solution lies in preparing a suitable programme 
for undertaking such works, and in the long run 
this course will prove economical. The railways 
are now more alive to this method of bringing their 
signalling and safe working appliances up to an 
improved standard than they were in the past, 
but the lost period of progress is naturally retard- 
ing the completion of the work. Of the sixteen 
accidents, recommendations were made in the 
case of thirteen. The recommendations have been 
wholly or partially adopted in nine instances, 
not adopted in one, and in the remaining three 
they are still under consideration. It is satisfactory 
to know that considerable progress is now being 
made in the provision of speed indicators on 
engines employed in high-speed service as a 
precaution against the authorised speed being 
exceeded on certain sections of line. In many 
railway accident reports it is amazing to find how 
unreliable the drivers’ estimate of their speeds 
can prove to be, and such equipment is obviously 
necessary to prevent the type of derailment 
accident that appears to be on the increase. 
Following the Battersea Park accident, the 
Southern Railway put in hand the installation 
of colour-light signalling on that section of line, 
and the London, Midland and Scottish Railway 
is to install train describers in the signal-boxes 
serving the Euston area. In two cases the inter- 
linking of the distant signal and the block instru- 
ments, a minor modification, might have prevented 
the accident. One of these cases was the unfor- 
tunate Castlecary collision. Automatic train 
control in one form or another would have afforded 
a positive means of preventing or mitigating the 
effects of both these accidents and the accident at 
Crewe, whilst in 27 cases of train accident into 
which inquiries were not held, and in which 20 
people were injured, it would have had a beneficial 
effect. Following discussions on the use of a more 
powerful tail lamp and the use of the “ Stop and 
Proceed’ Rule, on lines in the London area, 
which, in the main, carry passenger trains only, 
agreement has been reached with the London 
Passenger Transport Board and the London, 
Midland and Scottish Railway with regard to 
the provision of electric tail lamps for all new and 
existing rolling stock. 

Notwithstanding the heavy death roll for 1937, 
it is satisfactory to find that reported accidents 
to trains of every kind totalled 818, as compared 
with 908 for the year 1936. The travelling public 
need therefore feel no alarm that railways are 
becoming less safe. The public should, however, 
be reminded that it has a duty to itself and to 
fellow passengers, for one reads that 7 were killed 
and 1624 were injured in attempting to enter or 
alight from moving trains, and that 2837 were 
injured by the opening and closing of carriage 
doors at stations. Unfortunately, the numbers 
under these headings seem to be rising. In train 
accidents the liability to casualty in the case of 
passengers during the year was | killed in some 
37 millions carried, and | injured in about 2 
millions. With regard to railway servants in 
train accidents, the passenger and freight train- 
miles worked were about 41 millions per fatality, 
and 4 millions per injury. Colonel Mount states 
that the existing high standard of safety is generally 
being maintained, but he takes the opportunity 
of referring to what is being done abroad to 
facilitate staff education by circulating condensed 
accounts of essential facts relating to accidents, 
their causes, the rules infringed, &. He suggests 
that more advantage might be taken by the 
companies of their own staff publications, and 
points out that the lack of care among passengers 
as well as servants is evident. He suggests that 
further propaganda appears likely to afford 
the only means by which improvement will be 
effected. Considering the outcry that is raised 
in the daily Press from time to time about the 
danger of level crossings, it is interesting to note 
that there are some 4560 public road crossings on 
the principal lines of the country, of which all 
but 200 are provided with gates and are attended. 
During 1937, 23 cases of accident, involving 
casualty were reported by the railway companies, 
and in 15 instances lack of caution on the part 
of pedestrians or the drivers of road vehicles was 
the cause. Colonel Mount states that the avail- 
able statistics indicate exceptionally low incidence 
of casualty, and continue to justify the conclusion 
that, despite the growth of road traffic, danger to 
the public using level crossings in this country 





is not increasing. Action, however, is constantly 
being taken to improve protection as well as 
traffic facilities. Attention should continue to 
be given to the shifting of signals further back 
from the gates, and highway authorities should 
continue to provide adequately for warning road 
users by means of notices on the road approaches. 
In connection with the improvement of traffic 
facilities, consideration is being given to the 
provision of traffic lights at certain heavily used 
crossings, and a number of bridges’and by-passes 
in place of crossings are in course of construction. 


An Interesting Boiler Mishap. 


On March 4th last a tube in a Babcock and 
Wilcox boiler in a chemical works at Ilford, Essex, 
split open, causing slight scalding of one man. The . 
boiler is of normal design, is only a few years old. 
and was examined by the insurance company on 
September 4th, 1937. From what follows it will 
be seen that specific data are unimportant. The 
tube which failed was the third from the left side 
in the second row from the bottom. It opened out 
for a length of 5ft. 64in. The cause, using the Board 
of Trade Surveyor’s own words (Report No. 3310), 
was “ thinning of the material of the tube over a 
considerable part of its length owing to external 
erosion. The principal factors in causing the 
erosion were probably the position of the steam 
nozzle of the furnace soot blower and the angle of 
the rear edge of the jet orifice in relation to the 
side wall of the furnace, these being such as to 
cause scouring of the refractory lining. The 
impingement on to the tube of the grit stream 
resulting from the local disintegration of the wall 
and deposited ash, together with the floating grit 
normally present in the furnace, caused abrasion 
and consequent thinning of the material along the 
bottom of the tube until no effective thickness of 
metal remained.”’ 

Tube failures of this kind may be accounted 
rare and until the present case were unknown to 
the Board of Trade with single-jet blowers. With 
multi-jet blowers boilermakers recognise the neces- 
sity of locating the blowers properly, of main- 
taining the location, and of looking out for any 
obstructions which may divert the jets. At sea 
the usual practice is to operate the blowers every 
night ; but shore practice is modified according 
to circumstances, nature of the fuel, and so on. 
In power station practice soot blowers are 
usually operated once in each 8-hour shift. 
The boiler in question was fired with coke breeze 
and ash formation of the bird nesting type occurred 
in the furnace. The normal soot blower could not 
deal with it and was blanked off, a single nozzle 
design being substituted. It was operated every 
four hours by turning a wheel which caused the 
nozzle to advance into the furnace; during the 
advance it was rotated through 101 deg. Three 
forward and backward movements were usually 
sufficient and the time for the operation was some- 
thing over a minute. The blower proved very 
efficient, but it appears that owing to distortion of 
the casing on which it was mounted its orientation 
was so altered that the jet was directed on to the 
brickwork and then deflected on to the tubes. 
From the brickwork it picked up grit, which, 
combined with grit from the fuel, acted as a sand 
blast on the tubes. 

The failure is of interest because it shows the 
necessity of watching a part of boiler equipment 
which does not ordinarily fall under suspicion. 
Blowers are being used up to pressures as high as 
600 Ib. per square inch and with superheated 
steam. It is not inconceivable that steam alone 
in this condition of temperature and velocity 
would cause erosion, and it is quite certain that if 
the jet contained grit erosion would be rapid if the 
jet impinged at an appropriate angle on the tubes. 
Hence the lesson derived from this report is that 
the jets should be examined at frequent intervals, 
not only once a year, to make sure that they have 
not altered their position, however slightly, and 
that no obstruction is deflecting the path of the 
steam. Although failure of tubes from external 
erosion by soot blowers rarely reaches the attention 
of the Board of Trade many power station engineers 
recognise it as a potential danger and have 
actual experience of mishaps. In fact there 
is evidence that the whole problem of soot 
blowing would benefit by more attention than 
it has received. It requires to be brought 
into line with modern boiler-house practice. 
Soot blowers cannot be added almost as an 
afterthought but have to be considered in 
the boiler design as carefully as any other 
item. 
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(Continued from page 145, 


N our first article we dealt principally with the 
4 hull of the ship, and we now pass to the main 
propelling and auxiliary machinery, which marks 
further development in the design and construction 
of geared steam turbines and high-pressure water-tube 
boilers. 

MAIN PROPELLING MACHINERY. 

The main propelling machinery comprises a twin- 
serew arrangement of Parsons turbines built by 
Cammell Laird and Co., Ltd., each set consisting of 
one high-pressure, one intermediate, and one low- 
pressure reaction turbine, running at a speed of 
about 1450 r.p.m., and driving separate pinions on 





dugust 5th.) 

The two main condensers are of the Weir regenera- 
tive type, each having a cooling surface of 19,700 
square feet, and being designed to maintain a vacuum 
of 29in. Hg. with sea water at 60 deg. Fah. The 
distance between the tube plates is 14ft., and the 
tubes are of I.C.I1. aluminium-bronze, jin. outside 
diameter, 18 W.G. thick. The condensers were built 


by Cammell Laird and Co., Ltd., to the designs of 


G. and J. Weir, Ltd. They are of the well-base type 
and are arranged to flow on the circulating water 
side. The tubes are placed so as to provide the wide 
steam lane to the bottom of the condenser, which is 
typical of the regenerative design. It is this feature 
which provides for the reheating of the condensate, 


level rising, the excess condensate is withdrawn 
from the system by allowing water to be discharged 
from the extraction pump discharge into the feed 
tank through overflow valves, also operated by the 
float gear of the closed feed controller. The equi- 
librium of the system is thus maintained correctly 
at all loads without the necessity for hand manipula- 
tion of the pumps or valves. 

The condensate is withdrawn from the regenerative 
condensers by Weir electric motor-driven extraction 
pumps. Four of these are installed altogether, 
one normally working and one stand-by, for each set. 

The pumps are of the Weir  vertical-spindle 
‘Lo-hed” pattern, each being designed to deliver 
a maximum of 245,000 lb. of water per hour when 
drawing from a vacuum of 29in. Hg. in the condenser 
and delivering against 27-7 Ib. per square inch. The 
pumps run at 1200 to 1350 r.p.m., and are split on the 
vertical centre line to facilitate the removal of the 
working parts for inspection and overhaul. They are 
of the two-stage type, the first stage impeller being 
of Monel metal and the second stage impeller of gun 
metal. The shaft is of stainless steel and runs in a 
grease-lubricated, white metal lined journal bearing 
immediately below the coupling, and = in 
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Fic. 8-LOW-PRESSURE Tt 


a large double-faced gear wheel connected to the 
propeller shafting. The astern running turbines 
are of the impulse type and are incorporated in the 
casings of the intermediate and the low-pressure 
turbines. The turbines have a designed output of 
7500 S.H.P. each, or a total output for the two sets 
of approximately 42,000 S.H.P. The turbine units 
have a length of 24ft. and the diameter of the low- 
pressure casing is about 10ft. The castings for the 
gear casing, and the low-pressure turbine casings 
were supplied by Harland and Wolff, Ltd., and were 
made in the company’s Clyde foundry at Govan. 
In Fig. 8 we reproduce a view of the top and bottom 
low-pressure turbine casings, which weighed 9} and 
16} tons respectively. 

A view of the bottom gear case casting, weighing 
44 tons, is given in Fig. 9. Harland and Wolff, 
Ltd., also supplied the castings for the main gear 
wheel centres, which weighed 56} tons, and were, 
it may be recorded, 4} tons heavier than those for 
the ** Queen Mary ” and her sister ship the “ Queen 
Elizabeth,” the machinery for which is now under 
construction. We show in Fig. 10 a view of the com- 
pleted main gear wheel, the forged rims and shafts of 
which were made by the English Steel Corporation, 
Ltd. These wheels have a diameter of 14ft. 6in., 
and the total continuous time for cutting the teeth4 
on each face was sixteen days. The steel castings 
for the main turbines were supplied by the Atlas 


Steel Foundry and Engineering Company, Ltd., | 


of Armadale. The turbine rotor forgings, also the 
turbine wheels for the ahead and astern turbines, 
the high-pressure and intermediate-pressure dummy 
drums, and the gear wheel pinions, were supplied 
by the English Steel Corporation, Ltd., while the 
turbine blading was supplied by C. A. Parsons and 
Ltd., of Newcastle-on-Tyne, and Hadfields, 
of Sheffield. The thrust blocks will be of the 
latest ‘‘ Michell” single-collar pattern, built by 
Michell Bearings, Ltd., of Newcastle-upon-Tyne. 
The propeller shafts will run in large bearings of the 
self-lubricating type. The turning gear will be 
electrically operated and driven by a Laurence- 
Scott motor. The propeller shafts will be fitted with 
Siemens torsion meters, and the same firm is supply- 
ing the revolution counters at the starting platform 
and the main engine-room and docking telegraphs. 


Co., 
Ltd., 


CONDENSERS AND FEED SYSTEM. 
The condensers for the two main propelling units 
and the auxiliary condenser all operate on the 





Weir closed circuit feed system. 


as it drips from the tubes and falls as “ rain ’’ to the 
base of the condenser, to approximately the tempera- 
ture of the incoming steam. The actual temperature 
of the condensate in the wells of the condensers 
of the ** Mauretania ’’ under all variations in load 
should not be more than 2 deg. Fah. from the temper- 
ture corresponding to the vacuum as measured at 
the turbine exhaust flange. 

The bases of the regenerative condensers are 
designed to form wells or reservoirs of sufficient 
capacity to provide the necessary elasticity or reserve 








Fic. 10—MAIN GEAR WHEEL 


in the feed circuit to allow for fluctuations. In each 
condenser well is fitted a Weir automatic closed 
feed controller. It consists of a float-operated valve, 
so arranged as to admit additional feed water to the 
condenser, or to discharge it to the feed tanks, 
according to the power demand. Should the water 
level in the condensers fall owing to a sudden demand 
by the feed pumps, the closed feed controllers allow 
additional water to be drawn from the feed tank into 
the condensers. By this arrangement all water is 
de-aerated immediately on entering the main circuit, 
and, conversely, in the event of the condenser water 





FiG. 9-GEAR CASE CASTING 


a water-lubricated ygun-metal internal bush fitted 
between the stages. 

The special design enables the best use to be made 
of the available static head below the condenser, and 
as the only external bearing is on the pressure side 
of the pump the ingress of air to the condensate is 
obviated. 

The performance characteristics of these extrac- 
tion pumps are designed so as to give stable operation 
at all loads and provide for satisfactory operation in 
parallel if desired. 

The air and non-condensable gases are evacuated 
from the regenerative condensers by means of Weir 
steam jet air ejectors, one set working and one set 
stand-by for each main unit. The ejectors are of the 
Weir “‘ Maxivac’”’ No. 5 size, with three stages, the 
nozzles and diffusers being arranged vertically with 
inter and after-coolers contained within a single 
casing. The ejector coolers are circulated with the 
condensate discharged from the extraction pumps, 
and steam is supplied to the nozzles at 250 Ib. per 
square inch gauge, 700 deg. Fah. The steam nozzles 
are of Monel metal, the diffusers of gun-metal, and 
the intercondenser tubes of brass, held in mild steel! 
tube plates. After leaving the ejector coolers the 
condensate from each condenser next passes through 
a Weir drain cooler, containing a surface of 320 square 
feet, and capable of raising the temperature of the 
feed water from 83 deg. to 103 deg. Fah., the heating 
medium consisting of the drains from the low-pres- 
sure heater. The drain from the coolers is passed 
to the main condensers at a temperature of approxi- 
mately 130 deg. Fah. Each cooler is arranged four- 
flow on the water side. 

From the drain coolers the condensate enters the 
suction of the main turbo-feed pumps, which are of 
the Weir turbine-driven multi-stage type. Three 
pumps are installed, two for normal working and one 
for stand-by use. Each pump is designed to deliver 
230,000 Ib. of feed water per hour against a discharge 
pressure of 565 lb. per square inch gauge. They are 
supplied with steam at 320 lb. per square inch gauge, 
superheated 250 deg. Fah. The pumps are of the 
two-stage barrel casing type, the casing being of cast 
steel, and the impellers and diffuser rings of Monel 
metal. The turbine is of the usual Weir type, with 
Monel metal blading and shrouding, cast steel nozzle 
box and cast iron nozzle segment. An overspeed 
safety governor is fitted, in addition to an automatic 
pressure regulator, which maintains the required 
discharge pressure at all loads. The turbo-feed 
pumps discharge the feed through two Weir low- 
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pressure feed heaters, each containing a surface of 
900 square feet, and capable of raising the tempera- 
ture of 230,000 lb. of feed water per hour from 103 deg. 
to 186 deg. Fah, The heaters are supplied with steam 
bled at 12 1b. per square inch absolute, each heater 
taking approximately 15,350 lb. of steam per hour. 
The L.P. heaters also take the drains from the I.P. 
heaters. The drain from the L.P. heaters passes to 
the drain coolers, as already mentioned. The heaters 
are arranged six flow on the water side, the heating 
surface consisting of solid-drawn copper “ U ”’ tubes, 
expanded into forged steel headers fitted with forged 
steel covers, with heater shells of cast iron. From the 
low-pressure heaters the feed passes to two inter- 
mediate-pressure heaters, also of the Weir ‘“ Multi- 
flow” type, each containing a surface of 600 square 
feet, and capable of raising the temperature of the 
feed from 186 deg. to 288 deg. Fah., when supplied 
with approximately 23,250 1b. of steam bled at a 
pressure of 90 Ib. per square inch absolute, in addition 
to the drains from the H.P. heaters. The drain from 
the I.P. heaters passes to the L.P. heaters. The 
design is similar to that of the L.P. heaters, except 
that the shells are of mild steel. The last stage of 
feed heating is by means of two further Weir “‘ Multi- 
flow” heaters, each of 340 square feet surface and 
capable of raising the temperature of the feed from 
288 deg. to 350 deg. Fah., when supplied with approxi- 
mately 15,700 lb. of steam bled from the turbines at 
217 Ib. per square inch absolute. The H.P. heaters 
are arranged four-flow on the water side, the shells 
are of mild steel, and the drains are taken to the 
1.P. heater. 

The admission of feed to the boilers is controlled 
by Weir “ Robot ” type automatic feed regulators, 
twelve of which are supplied in all. The regulators 
have cast steel float-boxes with forged steel covers, 
Monel metal floats, and stainless steel float levers. 
‘The internal valves are of nickel bronze ; the needle 
valves of stainless steel with stainless steel seats. 
This type of regulator is designed to maintain a 
steady continuous feed to the boilers in accordance 
with the demand, and is operated hydraulically by 
the discharge pressure of the feed pump under the 
control of the float gear. The boilers are equipped with 
six sets of Weir ‘‘ Mumford” type low-level alarm 
year. Each set consists of a float gear fitted in a steel 
surge chamber inside the boiler drum, arranged to 
operate a needle valve, the opening of which admits 
steam to a special oil fuel shut-off valve, and alarm 
whistle. Should the water level in the boiler fall below 
the safe working level the float falls, opens the needle 
valve and admits steam to the fuel control valve, 
cutting off the supply of fuel to the burner and also 
sounding the alarm whistle. The water level must be 
restored before the fuel valve can be reopened, and 
resetting must be done by hand. 

AUXILIARY CLOSED FEED SYSTEM. 

In addition to the main feed system, the auxiliary 
system is also designed to operate as a closed feed 
circuit. It comprises auxiliary condenser, extraction 
pumps, air ejector, feed pumps, and feed heater. 
Since the condensate from the turbo-generator sets 
is delivered to a separate feed tank for port use, and 
is therefore not contained in the closed feed system 
itself, arrangements are made for the feed to be taken 
through the auxiliary condenser from the feed tank 
before passing to the harbour service feed pumps to 
ensure that all feed in the circuit is fully de-aerated. 
The capacity of the condenser, and auxiliary extrac 
tion pumps therefore, is arranged to take this addi- 
tional quantity of water above the ordinary auxiliary 
system condensate. The equipment includes various 
other Drysdale and Weir pumps, including those for 
assistant feed pumping, fuel transfer, and the 
hydraulic pumps used for the operation of the Stone 
water-tight doors, referred to in our last article. 


30ILERS AND BOILER-ROOM ARRANGEMENT. 

Steam will be raised in six high-pressure Yarrow 
type water-tube boilers designed to burn oil fuel. 
The boilers are accommodated in two boiler-rooms. 
No. | boiler-room forward has two boilers and the 
remaining four are installed in No. 2 boiler-room, the 
main propelling machinery being installed in a com- 
partment immediately aft of the No. 2 boiler-room. 
The steam pipes, the lay-out including Aiton patented 
expansion pieces, and the feed systems have been so 
arranged that one set of turbines can be operated 
with a group of three boilers independently of the 
other set. Each group of boilers is served by a 
separate funnel, the gases from the forward two boilers 
in No. | boiler-room being conducted to the forward 
funnel, while those from the four boilers in No. 2 
boiler-room are dealt with by the after funnel. A 
system of dust extractors of the Howden dry type, 
similar to those in use on the “‘ Queen Mary,” is being 
installed, which will be accommodated in the funnel 
casings. 

The complete boiler installation consists of six 
Yarrow side-fired boilers of double flow type, with 
Yarrow superheaters and Yarrow air heaters, built 
by Cammell, Laird and Co., Ltd., under licence from 
Yarrow and Co., Ltd., of Seotstoun, which firm 
supplied the designs and working drawings. The 
leading approximate particulars of each unit are :— 

Generating heating surface 
Airheater heating surface 
Normal evaporation 
Working pressure... . 


10,750 square feet 
14,250 square feet 
68,500 lb. per hour 
425 lb. per square inch 


The boilers are arranged two abreast in the two 
stokeholds, with all the drums fore and aft, whereby 
surging is avoided should the vessel be rolling in a 
seaway. There is a central firing aisle between the 
boilers and the forced draught arrangements are for 
closed stokeholds. One boiler in each stokehold has 
a desuperheater in order to provide steam for auxiliary 
purposes, and special arrangements are made to allow 
these two boilers to work under “ open stokehold ”’ 
conditions when on harbour duty. 

Each boiler has five drums, viz., one steam drum, 
three water drums, and one superheater drum, all 
solid forged shells having only the ends riveted. 
The drums were supplied by the English Steel Corpora- 
tion, of Sheffield. 

The boiler casings are of specially strong construc- 
tion with ends of box section carrying the weight of 
the pressure parts. A cradle is formed at the top of 
the inner plate of the end casings and supports the 
steam drum and part of the weight of the tubes and 
water drums. The water drums rest on an extension 
of the inner plate of the end casings, and are free to 
move outward and downward under expansion of the 
tubes, while the superheater is carried on another 
extension of the inner plate of the end casings. The 
hollow box construction of the end casings serves 
also as a trunk leading the heated air from the air 
heaters to under the furnace floor, and thence to the 
air distributors and oil burners on the boiler front. 
Thus the casings forming the combustion chamber, 
in addition to asbestos and fire-brick lining, are pro- 
tected by the preheated air flowing between them and 
the outer casing, which, in turn, is insulated with fire- 
felt. By this arrangement the air cools the inner 
casing and prolongs the life of the fire-brick furnace 
lining, while at the same time the air absorbs heat, 
and so the preheating qualities of the whole design are 
improved. 

At the front of each boiler above the burners, the 
small nest of generating tubes has four rows of 2in. 
tubes, terminating in a 23in. water drum, and the 
large element above the superheater has thirteen rows 
of Ijin. tubes, again terminating in a 23in. water 
drum. At the back of the boiler the large tube bank 
has three rows of 2in. tubes next the furnace, followed 
by fifteen rows of 1}in. tubes with a 33in. water drum 
at the bottom. All generating tubes have their upper 
ends expanded in the 54in. saturated steam drum. 

Each tube nest is steeply inclined and the water has 
unrestricted flow, to give positive and rapid circula- 
tion at all loads. The fire row tubes, in which the 
greatest evaporation takes place, are well submerged, 
and owing to their inclination the steam bubbles 
travel along the top sides remote from the fire. The 
furnace is of ample height, so as to ensure complete 
combustion before the gases reach the tubes. A very 
large proportion of the generating surface is exposed 
to direct radiant heat, and this most important part 
of the boiler is readily accessible from inside the 
furnace. 

The superheater, which is placed between the 
nests of tubes at the front of the boiler in such a 
position as ensures the smallest variations of steam 
temperature at different outputs, is constructed of 
U tubes expanded into a forged drum with divisions 
to direct the steam through several passes. These 
tubes are steeply inclined and are self-draining, 
and the large integral drum _ functions a 
steam receiver, conserving a valuable reserve for 
manoeuvring. 

The air heaters are of the tubular pattern arranged 
on the contra-flow principle. In the forward boiler- 
room the two air heaters are built together as one 
block, and similarly the four air heaters in the aft 
boiler-room are formed into two blocks of two. The 
gases from the furnace flow upward through the 
tubes, and the cold air from the stokehold enters 


as 





across the tubes on its downward path to the furnace. 
Each air heater in it can be closed by means of a 
roller shutter operated from the stokehold floor, 
and this, in conjunction with air doors on the boiler 
casings, provides an air by-pass for use when raising 
steam. 

Leaving the boiler on both sides of the steam drum, 
the gases enter uptakes which, at their junction, are 
provided with dampers to regulate the proportion 
of gases passing the superheater, thus giving a close 
control over final steam superheat temperature. 
If the damper above the superheater is closed, very 
little of the gases pass the superheater and the 
steam temperature lowered, while, vice versd, 
opening this damper causes more gases to pass the 
superheater and thus raises the outlet steam tempera- 
ture. The two dampers in the uptakes are coupled 
together so that when one is opening the other is 
closing. The dampers never close completely as a 
designed clearance is left to allow a percentage 
of the gas to leak past. The safety valves will be 
of the improved high-lift Cockburn-MacNicoll pattern, 
which embody the makers’ special design of distance 
piece between the valve chest and the valve spring, 
in order to prevent the high temperature of the 
steam affecting the elasticity of the springs. The 
boiler stop valves are of the firm’s self-closing design. 
The main steam bulkhead and _ cross-connection 
valves are cast in one unit, and the emergency 
gear is actuated by oil pressure from an Aspinall’s 
patented governor, which is designed to close the 
valves should the turbines exceed a predetermined 
speed. The valves employed for manceuvring 
the ship are of the Cockburn superbalanced type, 
which are designed to give easy opening and shutting. 
The arrangement of the spring crossheads is such that 
the locking of the gear when the hand wheel has been 
spun is prevented, and any tendency to seize owing 
to the unequal expansion of the valve chest and the 
spindle is likewise prevented. All the steam strainers 
in the system are of the Cockburn-MacNicoll design, 
with patented wire-woven mesh. Other boiler fittings 
include Dewrance water gauges and various Klinger 
fittings. 

The oil-burning equipment is supplied by the 
Wallsend Slipway and Engineering Company, Ltd., 
and it operates on the Wallsend-Howden patented 
pressure system with Stothert and Pitt rotary dis- 
placement pressure pumps. Other engine-room equip- 
ment to which reference may be made includes the 
Auto-Kleanstrainers which are fitted in the fuel system 
between the heaters and the burners, and the Salino- 
meter instruments for the protection of the feed 
system, which were supplied by W. Crockett and 
Sons, Ltd., of Glasgow, also ‘* Monitor ”’ electrically 
operated alarms for the main turbine lubricating oil 
circuits. 


is 


ELECTRICAL INSTALLATION. 

In a ship of this size and type the electrical installa- 
tion is an important item, and the contract for this 
equipment and its installation was placed by Cammell, 
Laird and Co., Ltd., with the Sunderland Forge and 
Engineering Company, Ltd. The installation is of 
the most modern type and will comply fully with the 
requirements of the owners, the classification societies, 
and the Board of Trade. 

The generating installation (see Fig. 11) comprises 
four 800-kW, 225-volt B.T.H. compound-wound 
turbo-generators, each complete with a Weir under- 
slung condenser, circulating water pump, extractor 
pump, air ejector, and closed feed details. The 
generators are driven through single-reduction, double- 
helical gears and the circulating water pumps are 
driven from an extension of the generator shaft. 
Two of the extractor pumps are electrically driven, 
and two steam-turbo driven. The turbines are bled 





at the top and is made by baffles to pass three times 


to provide steam for other services, as required, 











Final steam temperature 725 deg. Fah. 





Fic. 11—-800-KW 8.T.H. TURBO - GENERATOR 


ON TEST AT RUGBY 
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and the turbo-generator condensers can also be utilised 
instead of the auxiliary condenser if occasion arises. 
The condenser tubes and ferrules are of ‘‘ Alumbro ” 
and the packings are of Crane’s type. 

As the Brown Brothers steering gear and most of 
the Drysdale and Weir engine-room pumps, &c., are 
electrically driven, it is of importance to maintain a 
continuous electrical supply. Every consideration 
has been given to this matter by the owners and the 
builders, and great care has been taken to ensure 
freedom from breakdown and the maximum possible 
degree of accessibility for overhaul when the necessity 
arises. 

The turbo-generator sets are installed in a separate 
compartment between the boiler rooms and arrange- 
ments have been made to indicate at the engine start- 
ing platform which of the generators are running and 
the load on each set. There are also telegraphs 
between the engine-room and the turbo-generators 
to indicate to the engineers on watch the power that 
will be required from the generating plant well in 
advance of the actual] requirements. 

In addition to the main generating plant, a self- 
contained 75-kKW Ruston oil engine driven generator 
is situated on **B” deck above the water line for 
emergency use. 

The main switchboard is placed on a flat imme- 
diately above the turbo-generators, and is split into 
two working sections, one port and one starboard, so 
that the port and starboard sides of the vessel can be 
worked independently. Remote control and instru- 
ment panels for the generators are fitted in the centre 
of the switchboard. In addition, linking arrange- 
ments are provided at the central control position of 
the switchboard, so that the port and starboard 
sections can be controlled in parallel if desired. The 
25-volt switchboard for low-power services and the 
earth-detecting panels are mounted as an extension 
of the main switchboard and the overall length of 
the combined assembly is approximately 54ft. In 
addition to the 75-kKW emergency generating set 
already referred to, there is a 220-volt ‘‘ Nife ’’ nickel- 
cadmium alkaline battery designed to deal with all 
the emergency lighting on the vessel, and sundry 
other services, including the micro-control of the 
passenger lifts, for a period of thirty minutes. This 
will ensure that in an emergency involving the sudden 
shut-down of the main generators, there will be 
sufficient light throughout the vessel for passengers 
and personnel to move about freely. 

Twenty-four auxiliary switchboards are fitted 
throughout the vessel, twelve port and twelve star- 
board, these being fed direct from the main switch- 
board and arranged so that they can be linked across 
if necessity arises. The switchboards are all installed 
in special compartments of all-steel construction. 
The fuses throughout are of the Aeroflex cartridge 
type, those for the 25-volt services being of somewhat 
different design from the 220-volt type, to avoid any 
possibility of confusion. 

The main feeders to the various auxiliary switch- 
boards are rubber insulated, braided cables run on 
rack insulators in accordance with the owners’ usual 
practice. The cables in the machinery spaces are of 
the varnished cambric or rubber-insulated types, as 
convenient, protected where necessary from mecha- 
nical damage. In the passenger accommodation all 
cables are rubber insulated and braided, and run in 
casings or mouldings, whilst in the crew spaces, 
store rooms, &c., all wiring is run in galvanised 
screwed steel heavy gauge conduit. 

All cables, except those in conduits, are finished 
with a special heavy fire-resisting braiding to minimise 
risk of fire. A further safeguard has been provided 
by arranging all feeders supplying ventilating fans 
and heaters, so that they can be switched off from 
the bridge, thus ensuring that in the event of a fire 
the ventilation and heating systems in any particular 
section can be shut down immediately. To avoid 
piercing water-tight or fireproof bulkheads more than 
is necessary, the various motors, lights, &c., are fed 
vertically, upwards and downwards, between fire- 
proof bulkheads, the positions of the auxiliary switch- 
boards being arranged to meet this condition. All 
cables used on the low power systems are of the same 
grade as those on the 220-volt services, and very 
special precautions are taken to keep the positive 
and negative leads of the 220-volt services and the 
lower power system apart. 

The electric cables were supplied by British Insu- 
lated Cables, Ltd., of Prescot, Lancashire, and 
Henley’s Telegraph Works Company, Ltd., of London. 
The lighting of the ship will be carried out by the 
British Thomson-Houston Company, Ltd., of London 
and Rugby. The switchboards are to be supplied by 
Whipp and Bourne, Ltd., of Castleton; and the 
majority of the starters for electric motors are of the 
Allen West type. Most of the motors for the deck 
auxiliaries and engine-room auxiliaries were supplied 
by Laurence Scott and Electromotors, Ltd., of 
Norwich. Other motors are being supplied by thé 
(ieneral Electric Company, Ltd. 


NAVIGATING INSTRUMENTS AND OTHER EQUIPMENT. 


The navigating and safety equipment includes a 
complete Marconi wireless installation of the latest 
type, also radio-telephone and direction-finding equip- 
ment, Echometer sounding device, and utomatic wire- 


less alarm equipment. Other instruments include a 





Sperry Mark IV gyro-compass installation, and’ sub- 
marine signal apparatus by the Submarine Signal 
Company (London), Ltd. The Siemens Brothers and 
Co., Ltd., telegraphs, rudder indicators, revolution 
counters, and navigation lights may also be mentioned. 
The loud-speaking telephones are by the Telephone 
Manufacturing Company, Ltd., of London. 

Other machinery to which we make but brief 
mention now, and will deal more fully with on the 
completion of the ship next year, includes the heat- 
ing and ventilation equipment supplied by the 
Winsor Engineering Company, Ltd., of Glasgow, and 
the air-conditioning plant designed and _ supplied 
by the Carrier Engineering Company, Ltd., of 





London. Auxiliary heaters of the Thermovent con- 
vection type are to be installed by E. K. Cole, Ltd., 
of Southend. The fire-fighting equipment includes 
an extensive installation of Grinnell sprinklers 
supplied and fitted by Mather and Platt, Ltd., of 
Manchester; a Lux-Richaudio smoke -detecting 
and CQ, fire-extinguishing plant by the Walter 
Kidde Company, of Hanwell; also many Phomene 
and Pyrene type hand extinguishers, and Siebe, 
Gorman fire-fighting equipment. 

The refrigerating installation is extensive, and is 
being supplied by L. Sterne and Co., Ltd., of Glasgow. 
The anchors referred to in last week’s article were 
supplied by N. Hingley and Sons, Ltd., of Dudley. 








Shaping and Preparing Machine for 
Timber Lock Gates. 


ORE than fifty years ago a machine was built by 
_ Thomas Robinson and Son, Rochdale, for the 
Mersey Docks and Harbour Board for shaping and pre- 
paring the greenheart timbers used in the construction of 
lock gates. Another machine for a similar purpose has 
recently been designed and built by this firm for dealing 
with the lock gates on the Manchester Ship Canal. We 
are enabled to place before our readers several illustrations 
of this huge machine herewith and on page 176, together 
with drawings and photographs of the actual work which 
the machine has to deal with. The machine really com- 
prises five individual machines mounted on a common 
frame, with a travelling table for supporting the timber 
to be operated upon. The five units comprise a mortising 
head, adzing or planing head, profiling head, trenching 
head and boring head, and the reason for their being 
assembled as one machine is to eliminate the large amount 
of labour which would otherwise be necessary in handling 
such heavy and bulky timbers as are used in the con- 
struction of lock gates. 
The present machine, as may be expected, differs in 
many ways from its predecessor. The use of built-in 
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electric motors has simplified its construction, while 
making it possible for the designer to embody certain 
adjustments to some of the cutter heads, which would 
have been practically impossible on the _ belt-driven 
machine. 

Before dealing with the principal features of the machine, 
a few words concerning lock gates and their construction 
may serve to give the reader some impression of thé 
immensity of the work involved. In the case of one lock, 
the lower pair of gates (Fig. 5) each measure approxi- 
mately 37ft. wide by 48ft. deep. The thickness of the 
crop beams, of which there are nine across each gate, is 
4ft. l4in. at the centre, lft. 8in. at the mitre post on the 
inside edge where the two gates meet, and Ift. I lin. at the 
heel post on which the gate swings. Their depth varies 
from 4ft. at the bottom of the gate to lft. 3in. at the top. 
The section of the mitre post is 2ft. 4$in. by Ift. 8in., 
bevelled on two sides, and its length is approximately 
46ft. The heel post measures 2ft. 4$in. by Ift. 9}in., 
and is rounded on one side to a radius of Ift. lin. and its 
length is approximately 48ft. The centre post is 2ft. 4in. 
square in section and of similar length to the mitre post. 
The crop beams, heel post, centre post, and mitre post 








form the main frame of the gate, and, in addition to the 
4in. thick planking which fill the spaces between the crop 
beams, there are a series of fenders 12in. by 6in. section, 
extending the full depth of the gate on each side. The whole 
structure is of greenheart, which, as is well known, is 
impervious to damage by water. The main members of 
the frame have to be built up from sections, keyed and 
bolted together, and the possession of this machine will 
obviate much laborious work that has been necessary in 
the preparation of the various sections hitherto. In 
support of this statement, Messrs. Robinson anticipate 
that whereas formerly from twelve to fifteen months 
were required to complete a pair of gates, in future six 
months only will suffice, and even then the machine will 
not be fully employed. 

A few illustrations of the saving of time which will be 
effected may be given. The 10in. by 8in. mortises in the 
heel, centre and mitre posts each take a man one day 
to complete by hand, whereas the machine will perform 
the work in ten minutes. Sections of posts which were 
formerly adzed by hand and finished with the jack plane 
will now be planed on the machine, whichis capable of 
removing fin. of greenheart at a speed of L8ft. per minute. 
To bore a hole 1}in. diameter by 30in. deep, including the 
time to change two augers, one 16in. long and the other 
40in. long, requires only five minutes; to recess a hole 
6in. diameter and 3in. deep requires only one minute. 
The longitudinal trenching of keyways, 4in. wide by lin. 
deep, can be done at the rate of 6ft. per minute. 

The machine complete weighs 56 tons, and its principal 
dimensions are :—Height, 20ft.; width, 20ft.; and length, 
140ft. The carriage length is 77ft. Eleven electric motors 
are used, varying in power from }? H.P. to 30 H.P., and 














FIG. 6—-ROCKING CRADLES 


two of them have two speeds. The main planing cutter 
block, exclusive of the spindle on which it is mounted, 
weighs $ ton. It has a cutting circle Llin. diameter, and 
runs at 1950 r.p.m. Compared with ordinary wood-cutting 
practice, this speed appears to be low, but it has been 
found by the makers that the lower cutter speeds in con 
junction with relatively high-feed speeds, give the best 
results on greenheart timber. 

Stops are provided at each end of the carriage to prevent 
its overrunning, while all the main saddles carrying the 
cutter heads are adjustable and travel on_ ball-bearing 
rollers. The machine is operated by one man and an 
assistant. Only one operation at a time is carried out and 
the controls are arranged so that the operator can con- 
veniently reach them from the vicinity of the particular 
head which he is using. 

Owing to its extreme length 
the carriage can be shown in the illustration on page 181. 
It is provided with eight rocking cradles, complete with 
fences and cramps for supporting the timber. The 
two centre cradles are connected by a tie rail and may 
be canted by a worm and wheel (Fig. 6) and locked in the 
required position. The rigidity of the timber resting on 
the remaining cradles, which are mounted on rollers, 
suffices to move them through the same angle. The 
carriage is mounted on strong roller stands and is traversed 
through the machine past the various cutter heads by 
power. Two control stands, seen on page 181, are provided, 
each having a lever for engaging the frictional devices for 
either the forward or reverse movement of the carriage, 
and there are a drilled quadrant and pin for holding the 
lever in the required position. A large hand wheel on 
each stand allows of fine adjustment of the carriage as 
may be required for such operations as mortising, boring, 
or cross trenching. Another lever, seen on the right-hand 
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stand, serves to control the three-speed gear apparatus for 
the feed. This gear, which is completely covered by a 
platform, the same height as the table, consists of a 
15 B.H.P. motor, three-speed gear-box, reversing friction 
gearing, and bevel and spur gearing to the pinion which 
engages a rack on the underside of the carriage. 

All cutter heads are supported on cross beams on vertical 
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slides. They are counterbalanced and adjustable vertically 
by power, but hand wheels are also provided for fine setting. 
Three 3 H.P. motors running at 1500 r.p.m. are used for 
the rise and fall motions. The mortising head is provided 
with its own 3 B.H.P. motor, while the planing and profiling 





heads share a common 3 B.H.P. motor with a hand- 
operated dog clutch engagement for either head. The 
trenching and boring heads are similarly provided. The mor- 
tising head has also a 7$ H.P. motor for the auger spindle 
(Fig. 1, page 176). The adzing and planing head (Fig. 3) is 
driven by V belts from a 30 H.P. motor, which in addition 
to being adjustable vertically with the head, is provided 
with independent means of adjustment for tensioning the 
belt. In this case the complete cutter spindle, block, and 
housings can be lifted out in one unit by merely removing 
the two housing caps. Fine horizontal adjustment is 
furnished by a hand wheel and screw, while the front 
bearing can be quickly removed to enable the cutter 
block to be taken off and replaced by a special one should 
it be required. The profiling head (Fig. 2) with which the 
heel and mitre posts are shaped, the crop beams rebated, 
and longitudinal keyways cut (Fig. 7), has a 12 H.P. motor 
running at 1500 r.p.m., built directly on to the cutter 
spindle. The complete unit is mounted on a swivelling 
plate having its axis in a vertical plane and will swivel 
up to 90 deg. from the vertical on either side. The cutter 
block is 6}in. wide and the heel and mitre posts are shaped 
by canting the spindle at various angles and rocking the 
timber on its cradles, a longitudinal cut being taken off 
at each setting. 

The trenching head (Fig. 4, page 176) has a 74 H.P. motor 
built directly on the spindle which will carry a cutter block 
at either end. It is used for tenoning the ends of timbers 
and for cutting transverse keyways. The cutter block is 
18in. diameter and will make trenches up to 2$in. deep 
and 4in. wide. Horizontal adjustment by hand wheel and 
screw is possible and the spindle unit will tilt with its 
axis inclined to the table for tenoning the ends of curved 
crop beams. 

The boring and recessing head seen in the engrav- 
ing above, which will bore up to 2in. diameter and 
recess up to 6in. diameter, consists of a ram 
mounted in ball-bearing rollers and carrying an auger 
or recessing cutter block in the spindle chuck 
at its lower end. A 5-5 H.P. motor is built directly 
on the boring spindle at the upper end. A }? H.P. motor is 
also incorporated in this fitting, enabling the ram to be 
lowered quickly to the work or the auger to be withdrawn 
after a hole has been bored. There is a brake for con- 
trolling the movements. The feed of the boring auger or 
recessing cutter block during the cutting operation is 
easily applied by a hand wheel. The complete unit is 
mounted on a swivelling plate which allows the head to be 
canted to 45 deg. on either side of the vertical in a direction 
transverse to the table. Horizontal adjustment is also 
provided and the ram is counterbalanced. 

During the first month of the machine’s operations the 
work done has exceeded expectations. In this period the 
work on two cill beams, one heel post, and one mitre post 





has been completed and another mitre post half finished by 
two men, whereas prior to its use this work would have 
taken twenty-six men twenty-three weeks to accomplish. 








SIXTY YEARS AGO. 

In 1878 the British Association held its annual meeting 
at Dublin. It was its third visit to the Irish capital, 
previous meetings having been held there in 1835 and 
1857. In our issue of August 16th, 1878, we devoted a 
leading article to the Association and its activities. 
Our comments were not flattering. We contrasted the 
high tone of the Association’s early years with that which 
now characterised much of its work, and compared the . 
“lofty and noble” reports formerly submitted at its 


meetings with the “often trashy, ill-prepared, and 
inconclusive ’” communications presented at recent 
gatherings. The status and scientific authority of the 


Association, we said, had now declined to such an extent 
that no man of scientific eminence deemed it any longer 
an accession of honour to be its President or one of its 
officers. The decay of the Association could be traced 
by anyone familiar with its career to causes which seemed 
to portend a not distant atrophy and extinction. Had the 
wise and prudent management of its affairs in its early 
days been continued, the decadence from which it was 
now suffering might have been averted altogether or 
postponed to a period yet remote.... It is not easy to 
discover precisely in what respect the Association had, 
in our opinion, fallen away from the ideals of those who 
founded it at York in 1831. We contented ourselves with 
giving brief extracts from one or two outstandng early 
addresses to the Association, leaving our readers, pre- 
sumably, to compare them with recent deliveries and to 
draw their own conclusions. It seems possible that 
our comments were inspired in part by the nature of 
the Presidential Address. The President in 1878 was 
Mr. William Spottiswoode, a mathematician, and the 
subject of his address was the progress of mathematics 
and its influence on other branches of science. We recalled 
the remarks made by the Rev. William Whewell at the 
first Dublin meeting in 1835. Discussing the application 
of mathematical and dynamical principles to magnetism, 
electricity, heat, and so forth, he criticised the mathe- 
maticians for pursuing their investigations and analyses 
solely for their own sakes and much further than the 
demands of physical science required, and asserted that 
as a consequence, all but a few scientists had been left 
behind in the mathematical race and had almost lost sight 
of their leaders. Doubtlessly, we found in Mr. Spottis- 
woode’s address a continuation of this tendency on the 
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part of mathematicians to divorce themselves from 
practical reality. Nevertheless, had we been able to 
look into the future we would have seen in his remarks 
concerning so-called imaginaries, manifold space, and 
non-Euclidean geometry, the stirrings of the revolution 
which awoke physical science from the complacency 
of its Victorian somnolence. For those who would 
understand current physical doctrines, it would be 
difficult to tind a better beginning than a study of Mr. 
Spottiswoode’s Presidential Address. 








A Multi-Milling Machine. 


THE machine illustrated herewith, known as the U.S. 
muiti-miller, has recently been introduced into this 
country by E. H. Jones (Machine Tools), Ltd., Edgware 
Road, The Hyde, London, N.W.9. The machine is 

















MULTI-"'MILLING MACHINE 


designed for accurate milling on a production basis, and 
is claimed to possess certain unusual features. Ordinary 
horizontal miiling and rotary milling can be done, and it 
is possible to combine the two processes. 

Horizontal milling is accomplished in the usual manner, 
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to revolving the work, it is necessary to move it into the 
cutter, and after the cut, remove the work to the loading 
position. The rotary fixture is therefore equipped with a 
barrel cam to move the work to and from the plane of the 
cutter. The entire rotary fixture is attached to the table 
and moves horizontally with it.’ The vertical chain is 
provided with a “ take-up ” to permit this movement. 

For jobs other than circular work, the table is moved 
horizontally during the cutting period by mounting a 
cam—which has the necessary contour—directly on the 
rotary fixture spindle. This cam operates against a 
stationary roller attached to the bed of the machine. As 
the work rotates, it moves horizontally in accordance with 
the variation of the cam contour. Face contour milling 
is done in the same manner, using the cam against the fixed 
roller for the table movement. However, in this case the 
spindle carrying the work is arranged at right angles, so 
that the work is presented to the side of the cutter. The 
spindle carrying the work is driven through a set of 90 deg. 
bevel gears. 

The machine can be equipped with a continuous feeding 
unit, whereby coiled stock (or strip stock) can be fed con- 
tinuously into the machine and milled stock of the desired 
cross section can be produced. The unit will accom- 
modate stock of fin. by 2in. section. Straightening rolls 
can be fitted and can be readily changed to suit the contour 
of the stock being used. Motor-driven high-speed grind- 
ing heads can be mounted on the machine and provide a 
means for grinding with, it is claimed, extreme accuracy. 
For example, a series of about forty thin abrasive discs 
have been mounted on a grinding spindle, and used for 
grinding a series of slots 0-006in. wide. These discs, it 
is stated, stand up to long runs and maintain an accuracy 
hitherto not found possible by other mean:. 








An Electrical Staff Locator. 


For use in factories, warehouses, hospitals, stores, &c., 
Gent and Co., Ltd., of Faraday Works, Leicester, are 
manufacturing a staff locator for locating and calling 
principals or officials to the telephone or to indicate that 
they are urgently needed to meet an unexpected customer 
or to attend to internal business. Those who are in the 
habit of ‘making trunk telephone calls to large concerns 
with extensive factories or other premises, know how 
difficult it often is to get in touch without delay with the 
particular individual required, and one of the objects of 
this staff locator is to bring the member of the staff needed 
to the telephone as quickly as possible. In the ordinary 
way, messengers are usually sent through the various 
departments in an endeavour to find the wanted man, and 
it frequently happens that a considerable period elapses 
before he can be found. But with the system under 
consideration the telephone attendant or some other 
suitable person rotates a knob to the position bearing the 
wanted man’s name when, on pressing this control, 
coloured lights appear in all departments, each member 
of the staff subject to a call having a colour 
combination of colours allotted to him. 

A sound signal draws attention to the signal lamps and 
the individual sought proceeds to the nearest internal or 
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house telephone or to his office. The complete equipment 


This wire is not reqd. 
for a 3 Lamp System 


been originated all the lamps remain illuminated until 
the call has been cancelled by the operator. 

The number of men on the staff to be called naturally 
determines the size of the staff signal board, and how 
many lamps are required to form the signal at each 
station. The number of stations to be fitted with 
lamp units or sounders or both is another matter that 
calls for consideration when planning the installation. 
With a two-lamp system three different calls may be 
given, viz., (1) red and white; (2) red only, and (3) white 
only. For connecting up this combination four wires 
or a four-wire cable for serving the lamps and sounders 
are run between all the stations, but if sounders are 
unnecessary three wires will suffice. 

With a three-lamp system, seven different calls may 
be given, necessitating five conductors or a five-wire 
cable for serving the lamps and sounders, but four wires 
will suffice in the absence of sounders. ‘The colours corre 
sponding to the various calls in this case are: (1) Green ; 
(2) green and red; (3) green, red, and white; (4) green 
and white ; (5) red; (6) red and white, and (7) white. 

In the case of a four-lamp system (Fig. 1) fifteen different 
calls may be made necessitating as shown in the diagram 
six conductors or a six-wire cable if sounders are required, 
or one wire less in their absence. Colours corresponding 
to the fifteen calls are: (1) Green; (2) green and red ; 
(3) green, red, and orange; (4) green, red, orange, and 
white; (5) green and orange; (6) green, orange, and 
white ; (7) green and white; (8) green, red, and white ; 
(9) red and orange; (10) red, orange, and white; (11) 
red and white; (12) red; (13) orange; (14) orange and 
white, and (15) white. 

Current from A.C. or D.C. mains may be used for the 
lamp signals and sounders. On the transmitters, marked 
* staff locator ” in Fig. 1, the rotating member is coupled to 
a number of segmented discs arranged to engage, according 
to position, with an appropriate bank of springs supplying 
current to an appropriate bank of lamps. As explained each 
member of the staff has allotted to him a colour or com 
bination of colours and the relationship of the bank of 
springs to the dises determines the colour arrangement 
of the lamps and hence the name of the person called. 

To double the number of calls on any of the schemes 
described a flicker system has been devised. On the 
four-lamp system, for example, the first fifteen calls are 
made in the ordinary way, whilst fifteen additional 
calls are obtained by flickering the lamps whilst showing 
the same colours as for the calls 1 to 15. With a two 
lamp system six signals may be obtained in this way, 
with a three-lamp system fourteen calls and with a four 
lamp system thirty calls. Where the flicker system is 
employed, each name space on the staff signal board or 
transmitter bears two names, and when the second name 
is to be signalled the operator performs the additional 
operation of switching a “flicker motor” into circuit. 
This system is shown in Fig. 2. 

A mercury contact switch indicated by the letter S 
is attached to a solenoid armature, and is connected in 
circuit with the solenoid, so that when the armature is 
drawn into the coil the circuit is broken, and as long as 


the flicker switch indicated on the diagram, Fig. 2, is closed 
the armature is maintained in oscillation. Attached to 


the armature are other mercury switches indicated by 
the figures 1-4 in line with 8, and connected in the lamp 
and sound circuits so that as long as the armature con 
tinues to oscillate the lamps flicker and the acoustic 





alarms also operate intermittently. The staff signal 
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FIGS. i AND 2—ARRANGEMENTS OF STAFF LOCATORS FOR FIFTEEN AND THIRTY CALLS 


but the machine has a table movement of special design. 
The table is moved horizontally over its cycle by means 
of a cam mounted on the upper end of a vertical shaft. 
This cam operates against a roller on the end of a hori- 
zontally mounted lever. The other end of the lever is 
actually a portion of a gear, and the teeth of this gear 
engage with a rack attached to the underside of the table. 
In this manner the table is moved backwards and forwards 
and by properly cutting the cam, any desired speed can be 
obtained at any point of the cycle. Cams can be cut to 
produce one, two or three complete cycles of table move- 
ment per revolution of the camshaft. Speed changes 
are available which make possible a range of table cycle 
times ranging from five seconds to two minutes. Ordinarily 
it is desirable that the machine should stop when the table 
cycle has been completed. Automatic stops are provided 
for this purpose. On the lower face of a large worm gear, 
near the upper end of the camshaft, are hinged stops which 
can be arranged to operate at the end of each cycle and 
instantly disengage the table-driving mechanism. Only 
one of these stops will be required when one cycle per 
revolution is made. Two, 180 deg. apart, will be required 
when two cycles per revolution are made, and three, 
120 deg. apart, when three cycles per revolution are made. 
When the table does not stop between cycles—continu- 
ous automatic operation—no stops are used. 

To enable rotary cuts to be taken, provision is made for 
mounting the work in a rotary fixture on the table driven 
by a rotary attachment in the base of the machine. The 
work is revolved by means of a chain which comes up 





through a slot from the rotary attachment. In addition 





consists of a staff signal transmitter, lamp signal units, 
and a number of sounders consisting of bells, buzzers, or 
horns. 

The transmitter is fixed near the telephone operator, 
commissionnaire, or general clerk, who originates the 
signal calls. Each signal lamp unit and each sounder, 
forming together a calling station, is fixed in a prominent 
position in the various rooms, workshops, and yards to 
which the officials likely to be needed have to pay visits 
in the course of their duties. One sounder will often 
suffice for two stations. 

Assuming that a Mr. Smith is wanted, the operator 
turns the control knob of the transmitter to the appro- 
priate position on the transmitter dial, and on pressing 
the knob, lamps of a certain colour or combination of 
colours light up and give the visual signal at all stations, 
while on pressing the knob still further the electric sounders 
give the audible warning. Although the attention of the 
staff engaged at different places is attracted by the 
sounders, Mr. Smith’s visual signal only appears, and he 
immediately proceeds to the nearest departmental tele- 
phone or to his office. By a prearranged combination 
of lamps a conference of all or some of the staff may be 
summoned. 

Red, green, orange, and white lamps are found to be 
the most suitable. It is not necessarily desirable for the 
sounders and lamp signals to be placed in close proximity 
to each other, and while for offices and small rooms quiet 
operating sounders are desirable, sounders that give a 
large volume of sound may obviously be needed in work- 


board or transmitter contains all the necessary contacts 
to operate the visual and audible signals, and is adequately 


insulated for 250 volts, A.C. or D.C. Known as the 
“Tangent” staff locator, the apparatus has been 


installed in a number of industrial and other establish- 
ments with complete success. 








New Facrories iN GREAT Brrrain.—Figures given 
in the Board of Trade annual survey show that 541 new 
factories, employing 46,700 workpeople, were established 
in Great Britain last year. The figures are in respect to 
factories employing more than 25 persons, and of the new 
works, eight employ over 300 and thirteen more than 400 
people. During the year 237 factories were extended and 
361 closed down. 

CENTENARY OF THOMAS ROBINSON AND Son, Lrp. 
An interesting brochure has been issued by Thomas 
Robinson and Son, Ltd., of Railway Works, Rochdale, to 
celebrate the firm’s centenary. Supplemented by numer- 
ous illustrations, the booklet traces the history of the firm 
from January Ist, 1838, when it was first formed into a 
company by Thomas Robinson and his son, to the present 
day. The firm was at first interested in the manufacture 
of household joinery and the manufacture of woodworking 
machines was begun by John Robinson, who entered the 
business in 1846. In 1880, when the concern became a 
limited company, the manufacture of flour machinery was 
begun and was developed as a definite branch of the firm’s 
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activities in 1883. 
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From Works Management Educa- 


tion to Works Management.* 
By T. H. BURNHAM, A.M. 1. Mech. If. 


(Continued from page 160.) 
Student No, 1. 
FINANCIAL CONTROL. 


Control of the company’s work presented a problem 
unique in itself. In small businesses the owner usually 
runs the concern and keeps most of the details in his 
head-—he is intimately acquainted with every phase of 
his organisation, provides his own driving force, and has 
no one to answer to. 

Large companies can afford the clerical staff to keep 
records and statistics of the details and present these 
in a concise form. This gives the management the informa- 
tion necessary to direct the organisation—the driving 
foree being provided by the competitive element amongst 
the executives and by a leading executive. Case Develop- 
ment Company is a small company, but the manage- 
ment is not in physical contact with the organisation 
during business hours, and must therefore rely on statistics 
in some form or another. Complete and accurate statistics 
are not possible because the cost would be out of all 
proportion to the turnover. 

Hence a control system has had to be built up in which 
a number of functions considered to be essential in a 
large firm have had to be cut out altogether-or approxi- 
mations made, In other words, accuracy has had to be 
sacrificed to cost. 

Every inquiry is estimated and upon these estimates 
the whole control system is built up. Duplicate estimates 
are made by the works manager in consultation with 
the respective departmental foreman. One copy goes 
to the cost clerk, whilst the other is retained in the works 












100 these the policy for the succeeding month is laid down. 
CONCLUDING REMARKS. 
| feel that after hearing my colleagues’ description of 
their efforts in industrial organisation, a brief description 
of the results obtained will not be out of place, though I 
am not going to take up time on this point. I have, 
however, three diagrams which show the results obtained 
75 during the first full year of the company’s work. In view 
of what you have heard, viz., that we started with an 
nani empty building and no orders, you will not be surprised 
SALES that during the first nine months the outgoing expenses 
were higher than the incoming, though looking back 
100 -- 
90 
, INVOICED 
) SALES 
i, 
Be 
ieee 
5 PROFIT 
0 
WAGES 
a 1 4 J J 1 i i a 
s < es) > x > < = — < <5 s 
» S v S Q S > > S a2 ss S 
3 Ss uw = = HB S Ss & 5 => 
we R hd 
Tre EnGinet 25 j 
FIG. 6—-PROFIT AND INVOICED SALES 
file. Upon receipt of an order it is passed to the cost 
clerk, who extracts the appropriate estimate sheet, and OVERHEADS. 
from this makes out in duplicate a job sheet giving full 
details of the order (except quoted prices) and in particular 
extracts the operations of the job and the works estimated MATERIALS 
cost. The issue of this job sheet to the works is the autho- 
rity to put the job in hand. Materials are ordered by i-—i_t__1_ i114 
. eu aleesie. « 2 satin H ais SG = Ss — ~ = ‘S > 4 = 
the works clerk and the shop foreman plans his production & § S:& S08. 4) 2-4) 2.88 
with due regard to the delivery date. It must be remem- a” 
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bered that this delivery date is originally fixed by the 
works manager, who is well acquainted with the load on 
the particular department. 

When the order goes intu production the works clerk 


made by each operator of the quantity of material used 
and the number of articles produced, which are con- 
tained in a marked receptacle. his is checked by the 
finisher, who makes a return of the number of articles 
passed and the number rejected from each marked 
receptacle. 
At the end of each month an analysis is made of the 

following by the cost clerk :— 

Wages paid. 

Materials used. 

Petty cash expenditure. 

Sales. 

Stock in hand (in case of moulding division). 


This analysis is developed by the secretary into a profit 
and loss statement by the addition of depreciation, 
overhead expenditure, and power costs. 

Every month a return is made to the directors of the 
following items : 

Cash at bank. 
Moneys received. 
Moneys paid out. 
Wages and salaries. 
Engineering sales. 
Moulding sales. 
Creditors. 

Debtors. 


The overall sales position is kept constantly under 
review by means of a series of running curves, showing :— 


Value of orders in hand. ° 
Value of orders received. 
Value of sales invoiced. 


This enables the directors to direct the lumited sales 
effort available to keep an even load on all departments. 

A financial meeting is held monthly at which the trading 
and profit and loss account of the previous month is pre- 
sented and analysed by the sales and production executives 
and the directors. The constituents of the monthly 
financial return are graphed to show the trends, and from 
















FIG. 7—ENGINEERING SHOP CosTS 


issues a job card to the operator for a particular opera- 
tion on a batch number determined by the works manager, 
who also fixes the full work price, having regard to the 
estimated time and the rate of the operator. The operator 
clocks on and off the job and thereby provides a record 
of his time. At the end of the shift all the job cards are 
returned to the cost clerk who enters these daily on the 
back of the appropriate: job sheet and compares the 
daily cost with that estimated for detail excesses. In 
the event of an excess, the job number is immediately 
reported to the manager, who investigates the matter and 
takes suitable action. 

When the job is completed the costs are analysed on 
the job sheet and a formal comparison made between 
the cost and the quoted price. Jobs showing a loss are 
reported to the management at an executive meeting held 
every week. 

In the case of the moulding division, a daily return is 





* Paper read at the Works Management Summer School at 
the South-East London Technical Institute, on July 21st, 1938. 





these prelimimary expenses were surprisingly small, not 
much more than one-half a month’s turnover at the 
present time. 

The slides now to be put on the screen represent the first 
full year of the company’s work, and indicate that with 
the growth in output a small loss was turned into reason- 
ably profitable working. Referring to Fig. 6, it is believed 
that the output at the end of the year was about one-half 
of capacity night and day working. It indicates that with 
the low turnover at the beginning of the year, it was not 
possible to work profitably, but as the load on the works 
increased, the profit correspondingly tended to increase. 
Fig. 7 shows that labour costs are the most important 
in the engineering shop, but as soon as effective control 
was established they did not increase proportionately to 
the turnover, and that the increased overhead to obtain 
this control was of a small order. 

Fig. 8 shows that materials cost was the most important 
in the moulding shop, but that some measure of control 
was effected without increasing the total wages cost or 


The following Table I may be taken as an approximate 
balance sheet at the end of the trading period men- 
tioned. There is always some danger of over-trading in 
a@ new and growing enterprise; in fact, shortage of 
capital has continually been felt, as, on the one hand, 
output had to be maintained above the break-even point 
of the plant, and, on the other hand, money is required 
to develop the patentable ideas which have come before 
the company. In the year under review the turnover 


Tasre I. 
C. D.U., Lap. 
Balance Sheet on November 30th, 1937. 


(expressed in relation to £100 of capital.) 


LIABILITIES. ASSETS. 
£ £ 
Capital . 100 Plant and tools. 45 
Creditors ; 16 Stock 5 
Reserve : ye Debtors . 64 
Dividend ‘ ; : 5 Cash at bank ... , 20 
£137 £137 


amounted to five times the capital of the company. In 
the circumstances mentioned above it will be appre- 
ciated that it will be necessary to look for outside capital 
assistance for further development. 


DEVELOPMENT. 


Reviewing the development of the firm, 1 may say that 
having started operations (whatever the merits or demerits 
of the initial step may have been), expansion or additions 
have always been connected with existing work. It will 
be noted that there is already a certain amount of integra- 
tion, e.g., the machine shop makes tools which are used 
in the moulding department, and the fitting shop services 
the moulding plant. Another example may be given in 
the manufacture of an electric incubator heater, for which 
both mouldings and metal parts are required, which are 
assembled in the fitting shop. A backward integration 
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FiG. 8-MOULDING SHOP COSTS 


step in view is the provision of a small non-ferrous foundry 
to provide the castings at present bought out. 

The progress of the firm has made clear some of the 
directions in which development may logically ensue. 
As a certain amount of heat treatment is already carried 
out, forward development lies obviously in heat-treated 
and ground work, extension of tool making and the manu- 
facture of the firm’s own finished products, a line which 
has been already commenced. The greater part of the 
work of the moulding department is the manufacture of 
containers, and another forward integration step now in 
hand is the manufacture of suitable materials for filling 
the containers for sale to users direct. 

Reviewing the development of control, it will be noted 
that there has been a trend towards sectionalisation and 
clarification of the line of responsibility. Whilst the 
evolution of control to the present line and staff method 
may have followed the path to be expected, it has been 
worth while as the lessons learned from experience by 
living through difficulties and working out effective 
methods are never forgotton. é 
Now as to conclusions. First of all, here is one example 
of management education inspiring the will to manage. 
Contact with practical affairs by hearing the problems of 
senior executives and the way they were tackled does 
assist young men of the right type to apply their know- 
ledge when the opportunity presents itself. 

Whatever the merits or demerits of the venture of which 
you have just heard, valuable experience has been gained 
in facing an unbroken series of difficulties. It had only 
one circumstance in its favour, viz., starting at a period 
of rising business activity. On the other hand, con- 
tinually hampered by shortage of capital, the firm was 








overheads. 


unknown, and the sales effort a steady uphill job. There 
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is no need to refer to the difficulty of obtaining skilled 
labour, which had, in fact, to be trained by the firm. 

| cannot avoid thinking that it was because these young 
men were trained to visualise management as a series of 
difficulties that had to be solved, frequently without pre- 
cedent, that they were enabled to start with practically 
nothing but their enthusiasm and tackle all matters con- 
nected with the establishing and running of this small 
company. 

L said at the beginning that the best learning is by 
doing, and I am sure that the lessons they have learned 
by living through the difficulties mentioned and working 
out effective methods to meet them, are never likely to be 
forgotten, and their energy and application give the firm 
a fair chance of surviving the vicissitudes of competitive 


business. 








South African Engineering Notes. 
(By our South African Correspondent.) 
Care Town, July 23rd. 
Empire Exhibition (South Africa, 1936). 


THE financial results of the Empire Exhibition 
(South Africa, 1936) have now been made public by the 
Exhibition Executive Committee. The winding-up 
process has been a long and slow one, which could not 
be hastened without further expenditure which it was 
essential to avoid. The figures, which will be of wide and 
general interest, show that the total expenditure was 
£715,567 lls. 8d., and the total receipts—not including 
grants and guarantees—were £319,353 4s. 5d., leaving 
an amount of £396,234 7s. ld. to be made up. The whole 
of this amount has been borne by the Union Government, 
the Johannesburg City Council, the Pretoria City Council, 
the Transvaal Chamber of Mines, municipalities of 
Germiston, Benoni Springs, Brakpau, Krugersdorp, 
Baksburg, Roodepoort, Randfontein, and Nigel, the 
Standard Bank of South Africa, Ltd., Barclays Bank 
(Dominions, Colonial, and Overseas), African Explosives 
and Industries, Ltd., Dr. Hans Merensky, the African 
Greyhound Association, and the Johannesburg Publicity 
Association. There were material benefits. The Exhibi- 
tion stimulated Empire trade, owing largely to the co- 
operation of the British Government and the Govern- 
ments of the Commonwealth of Southern Rhodesia, the 
Colonies, and Dependencies of the Empire. It brought 
into the Union through visitors from overseas and from 
outside territories, a sum of money which must have 
considerably exceeded its cost, and it gave South Africa 
and its activities new and world-wide publicity. 


Cape Town’s New Power Station. 


Owing to difficulties in getting the plant from 
England, caused by the armament demands, the new 
power station for Cape Town will be delayed, but is expected 
to be completed by the end of this year. The three 
40,000-kW generators are being installed, and the Babeock 
and Wilcox boilers are in position. Later on, as required, 
the plant will be increased to five generating sets, each 
capable of being loaded to 45,000 kW, and with the 
necessary increase in boilers. There have been objections 
on esthetic grounds to the smoke stack, which is 300ft. 
in height. It is pointed out, however, that a noted 
architect was engaged to go over the plans and reduce 
them to architectural forms best suited to the situation, 
also that the chimney height was not adopted to create 
draught, for mechanical draught is provided, but so that 
there should be no possibility of the noxious gases which 
will have to be dealt with in burning 700 tons of coal a 
day, bemg deposited anywhere within 7 miles. Mr. 
G. H. Swingler, the city electrical engineer, also points 
out that four years ago when the city was forced to make 
an immediate decision owing to the increased demand for 
electricity and the need for going ahead with plans for a 
new power station immediately, there was no other site 
possible but the one selected. 

The Paarden Island site was then totally unsuited to 
further power station development, as was proved by the 
fact that there was great difficulty in keeping the intake 
circulating water pipe from choking up with sand and sea- 
weed, owing to the sea currents on that side of Table Bay. 
Last June this resulted in part of the plant being thrown out 
of commission. Transport undertakings and industries were 
all but crippled, and the peninsula was threatened with a 
complete black-out. Now that the new harbour scheme 

unknown four years ago—has been adopted, the Elec- 
tricity Supply Commission and the Cape Town Electricity 
Department are taking advantage of it, and are already 
mmaking arrangements to enable them to put the next 
power station on Paarden Island. For the present new 
power station is not going to be in Dock Road for ever. 
Twenty years from now, if not sooner, it must give place 
to another. The harbour development scheme is making 
it possible to anticipate a need by constructing a hollow 
mole which will give the department a supply of 30 million 
gallons of circulating water an hour, all of which will be 
needed by then. The Salt River power station of the 
Electricity Supply Commission is already situated on 
Paarden Island—no longer an island. 


Reclamation Work at Cape Town. 


The reclamation work, which is to add 236 acres 
to the area of Cape Town beyond the foreshore in front 
of the metropolitan area of the city, is now beginning to 
show progress. Two months ago the Dutch firm’s first 
dredger began scooping up the bottom of Table Bay. 
To-day a mound of sand is rising from the sea bottom, 
30ft. below and 5ft. above the water behind the new 
*-E” berth. This is the first concrete evidence of the new 
land that the six dredgers now at work are reclaiming 
with the 30,000 tons of spoil they are picking up daily. 
To complete the work, 20 million tons will be required. 
The contractors will test a new method of rock breaking 
shortly. A large craft, bigger than the dredgers now work- 
ing in the bay, is being built in Holland specially for this 
contract, and it will be fitted with compressed air rock- 





breaking plant, which, it is stated, has hitherto only 
been used in Germany. The principle is the same as that 
of the electric drills which are often seen at work breaking 
up street surfaces in Cape Town, where renewals are 
required. The drills set up much vibration, and the 
ship has to be exceptionally strongly built. She will have 
two sets of equipment made in Germany. The vessel 
will arrive here towards the end of October, and will have 
to break up and remove from the floor of the bay about 
2,000,000 tons of rock. The Dutch firm has four bucket 
dredgers and a suction dredger picking up spoil, and a 
reclamation dredger which does not dredge from the 
bottom, but serves as a floating pumping station, sucking 
the spoil from the hopper barges that bring it from other 
dredgers and pumping it over the side. Pipe lines will 
shortly be connected to her, so that she can pump spoil 
on to Woodstock beach. 

The Danish contractors who have to construct part of 
the mole that is to form the seaward arm of the new 
basin have also made a start. These contractors have 
started from the Woodstock beach, and the Dutch firm 
has begun work from the other end, near the entrance of 
the New Basin. Pile driving for the round head is now 
well under way. The Danish contractors building the 
intake works for water for the power station have an 
effective way of finding out at what depth the rock lies, 
and getting samples of the rock without first clearing away 
the many feet of sand and mud that cover it. A long stee 
pipe, about 3in. in diameter, is lowered from a pile driver 
until its lower end rests on the floor of the bay. Another 
hollow pipe, about aneinch in diameter is lowered inside 
the first, also to the sea bottom. Water is then pumped 
up from the sea through a flexible hose and forced into the 
top of the smaller pipe at high pressure. It comes out at 
the lower end, scouring away the mud and sand, so that 
both pipes sink slowly deeper through their own weight. 
The water wells out at the top end of the thicker pipe, 
bringing with it sand and mud. When the pipes reach 
solid bottom two or three men thump the thinner pipe 
heavily, breaking away bits of rock, which are brought up 
by the water welling from the top of the larger pipe and 
are caught in a cloth trap at its mouth. Experts decide 
from an examination of these samples whether the rock 
is solid, whether it is limestone, sandstone, or granite, and 
whether it will make a suitable foundation for the quays 
and jetties that are to be built. A wooden jetty, which 
will be the spine of the mole that will run out for nearly 
7000ft. from the beach towards *‘ D” berth at the South 
Arm, is pushing slowly out from Woodstock beach. The 
mole will be hollow to contain the intake for the power 
station. This intake will be a tunnel 4000ft. long, 40ft. 
wide, and between 24ft. and 25ft. high, and will carry sea 
water from the south-eastern corner of the enlarged new 
basin, nearest the Woodstock baths, to the power station 
for cooling purposes ; 1200ft. of the tunnel will be below 
ground across the beach, and along the roadside to a 
pump house near the power station. The other 2800ft. 
will be incorporated in the shoreward section of the mole, 
which the Danish contractors are to build. The mole 
will thus be hollow for the first 2800ft. of its length, which 
is all the Danish firm is concerned with. A strongly 
reinforced concrete roof overlaid with earth a foot thick, 
on which railway tracks will be laid, will complete the 
intake. 


Two New Tugs for the Union. 


The Union Government is on the verge of placing 
an order for two tugs with Clydeside shipbuilders, accord- 
ing to advice from Johannesburg, which also states that 
the Railways and Harbours Administration has received 
tenders for the two tugs, which may be ordered soon. 
The tenders have been opened by the Tender Board at 
Pretoria, but no tender has been definitely accepted yet. 
The tenders were called some time ago, and a number of 
British and other firms tendered. One of the tugs is 
intended for Waler’s Bay and the other will probably be 
a reserve vessel to serve Port Elizabeth and East London. 
They will be improved editions of the new Cape Town tug 
* John X. Merriman.” 


Road Competition with Railways. 


South Africa’s motor trade is looking forward 
to a long boom in car sales. Within five years the National 
roads programme will give fast, straight, easy-driving 
highways, giving 5396 route miles. It will then be possible 
for the average motorist to reach Johannesburg from Cape 
Town in two days, or drive to Durban in three. Most 
people will be taking to road travel for inter-town journeys. 
Taking the distance to Johannesburg from Cape Town as 
being 960 miles, and the average car as doing 20 miles to 
the gallon, the cost of petrol and oil for the journey should 
not exceed £5. Split among a party, it compares most 
favourably with the cost of a train journey, and with the 
new roads the journey can be done in about the same 
time. There should be an extraordinary increase in the 
sales of both light and heavy cars. People who now drive 
light cars may, with good roads, do more country motoring 
and will want larger and more comfortable cars. A develop- 
ment of the market among the coloured people, especially 
as more and more second-hand cars are becoming available 
each year, is certain. 

It is likely that the railways will lose a good deal of their 
passenger traffic. Cut rates and increased comfort will 
have to be given to compete. Cars are being sold here 
to-day fitted with air-conditioning units. The trains are 
not yet air conditioned, but will have to be to have a chance 
to hold their own. Provided also that speeds are stepped 
up, the train should hold its own for a straight-through 
24-hours’ journey. Otherwise the motor car is going to 
challenge the locomotive, and South Africans will travel 
by car on the improved roads unless the railways keep 
pace with the roads’ improvements. 


Manganese Export Checked. 


The boom in the South African manganese 
industry has received a check and large quantities of the 
ore are stacked at Maydon Wharf, Durban. During the 
last two months very little shipping has been done. 
Whereas in March 65,000 tons were shipped by two com- 
panies at Durban, in May shipments were only half that 


amount. One of the companies engaged in this industry is 
Associated Manganese Mines of South Africa, and the 
chairman states that it is hoped that the interruption in 
the manganese shipments will be only temporary. 
Germany, it appears, is the largest buyer of South African 
manganese, and German purchases depend on the finan- 
cial arrangements Germany is able to make in conjunction 
with the wool, &c., agreement. As that has been delayed 
this year, the manganese industry is being accordingly 
handicapped. France is also a considerable buyer of 
South African manganese, and the terms given to Germany 
not unnaturally influence also trade with France. Pro 
duction of manganese has been rapidly increasing in 
recent years. In 1936 the output was 281,866 tons ; 
in 1937 it reached 695,778 tons; and in the first 
four months of this year it totalled 286,554 tons, 
against 194,949 tons in the corresponding period of 
last year. 


Inquiries for Staurolite. 


Inquiries have reached Swakopmund (South 
West Africa) from England for large supplies of staurolite, 
a silicate of tron and aluminium. This mineral was dis 
covered about ten years ago at Gorob copper mine by 
Mr. Robert Blank, ex-M.L.A. for Swakopmund. It 
estimated that alluvial and ridge deposits there contain 
thousands of tons of staurolite. If the necessary per 
mission can be obtained to transport the mineral over 
70 miles to Walvis Bay, through the Game Reserve, work 
may start almost immediately. The dune-belt east of 
Walvis Bay, a formerly almost insurmountable obstacle 
to motor vehicles, is now having a fine road built across it 
by the Administration, which is nearing completion. It 
will therefore be possible shortly to transport the ore 
direct from Gorob mine to the modern wharves at Walvis 
Bay. Gorob copper mine is said to contain the largest and 
richest copper reefs known. It was discovered by Van 
Reenen in 1792. The claims on which the staurolite and 
copper occur belong to a Johannesburg syndicate. 
Machinery for the reopening of the Namaqualand copper 
mines arrived from the United States recently. It is 
stated that the machinery is the latest of its kind, and will 
have an efficiency hitherto unheard of in South African 
copper mining. The machinery will be shipped from Cape 
Town to Port Nolloth, and erected immediately on arrival, 
when the mines will open at full speed. 


Is 


American Company Enters New Field. 


Mr. John W. White, president and general manager 
of the Westinghouse Electrical International Company, 
of New York, who arrived in South Africa on June 30th, 
said that from all possible overseas markets, his firm had 
selected South Africa in which to try to inaugurate a new 
policy of going into the retail field, establishing a chain of 
retail stores. The company has been marketing heavy 
electrical plant and mining machinery in South Africa for 
some time, and this side of the business has been going 
ahead rapidly in South Africa. It has become an important 
market for the company and so Mr. White had decided 
to visit the Union and get a proper mental picture of the 
country and its conditions. A great many problems were 
involved in so serious a step as breaking wholeheartedly 
into the retail field on an overseas market which would 
mean the expenditure of several hundred thousand 
pounds. The Westinghouse company will continue to 
market heavy plant through its agencies, but it will retail 
all household electrical appliances, refrigerators, and wire 
less sets direct to the public as soon as the stores are 
established. 


New System of Brick-making. 


An American firm is introducing a system of 
brick and tile manufacture, which is new to the Union. 
The first factory, which is to be situated at Deep River, 
will make strong cheap bricks, hygienically, the firm claims . 
The company will not only make the bricks and tiles, but 
will use them in a large-scale building scheme. It intends 
to buy a tract of land, erect a factory, and build houses 
on the remainder of the property. Once the houses are 
built, they will be sold, a new site will be bought, and the 
process will be repeated. The houses will be tiled outside 
instead of plastered. The tiles will be sprayed with various 
colours. The walls are expected to be lasting and cheap. 
The plant which will be used for the manufacture of 
the tiles and. bricks is also new to this country, although 
the principle is not. It is the same as that used for making 
concrete bricks, but on a larger scale. At present the 
process is being kept a close secret. The factory will start 
production at the beginning of August, and it is stated 
that new plants will be erected in other parts of the Union 
before the end of the year. 


New Undertakings. 


The first big practical move in the £1,000,000 
railway regrading scheme for the Cape Eastern main line 
is now being undertaken by the establishment at Dohne 
and Toise River of a model village which will house the 
labour force that will for the next few years be engaged 
in the work of constructing the railway line from East 
London to the north; 1000 people will be housed. The 
reconstruction of the railway line involves the elimination 
of sharp curves and the reduction of steep gradients, and 
will be in full swing before the end of the year. Eight 
large tunnels will be cut out and the new line will mean a 
fast railway service to the Rand, and consequently the 
Border will be able to share to a greater extent in the trade 
development of the country. The George Town Council 
is considering tenders for construction of the arch of a 
dam of 60 million gallons storage capacity in connection 
with the new water scheme. The Council is nego- 
tiating with a company in respect of a site for a paper pulp 
factory. At Nairobi, Kenya, the Kenya Cold Storage 
Company has established chilling works with the most 
up-to-date machinery, capable of dealing with at least 
3 tons of meat daily as a start. The company hopes this 
will be the first step towards the inauguration of a meat 
export trade on a large scale. The works is the first of its 
kind in East Africa, but the company will open another 
shortly at Kampala, but it will be known as the Uganda 





Cold Storage Company. 
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Markets, Notes and News. 


The prices quoted herein relate to bulk quantities. 
f.o.b. steamer. 


Export Prospects. 


The almost complete inactivity in British iron 
and steel manufacturing centres as a result of the August 
holiday stoppages has provided time for reflection on the 
business outlook for the latter part of the year. Although 


Government work can be relied upon in some sections of 


the trade, it is considered that the general home demand 
is unlikely to provide a great deal of work in view of the 
reluctance to place orders before the expected price 
reductions at the year end, and hopes are centred chiefly 
on a material expansion in export business. In this con- 
nection the improvement in the United States industry 
is being watched with interest. Activity at the American 
mills has risen to 39-4 per cent. of capacity, although in 
view of seasonal influences hopes of a rise to 50 to 60 per 
cent. by the end of the month appear somewhat remote. 
Labour has agreed to wage reductions at some centres, and 
there is a possibility that the larger concerns may follow 
suit. The better conditions therefore may allow of the 
development of export trade in that country, which might 
be reflected in the British market. The British makers’ 
chances of obtaining a greater share of foreign business 
are hampered by the prevalence of price cutting, although 
the larger American producers appear willing to come to an 
understanding with makers here. Reports from most 
Continental. countries point to an expansion of overseas 
business in the autumn. In Belgium it is stated that a 
large proportion of the inquiry for iron and steel is on 
export account. Competition is severely felt, and the 
question of sending a delegation to Sweden with a view 
to stopping the price cutting from that quarter is under 
discussion. France also reports some improvement in the 
export outlook for iron and but here again keen 
competition is spoken of. Business prospects in Egypt, 
Scandinavia, and South America, however, are regarded 
hopefully. 


steel, 


The Pig Iron Market. 


The pig iron position has disclosed little change 
on the week, and in spite of the substantial curtailment 
there is clear evidence that production is still much in 
excess of consumption. Makers, however, appear con- 
fident that when the reserves of foreign iron have been 
absorbed there will be an immediate revival in the demand 
for the home product. With the stocks at furnaces steadily 
accumulating, it has been decided to put two more 
furnaces out of commission at the works of Dorman, 
Long and Co., Ltd., Middlesbrough, which will bring the 
total idle furnaces since the beginning of the year to 
twelve. The last two furnaces to cease operations were 
blown in during the early months of 1936 in order to meet 
the abnormal demand experienced at that time. Trading 
mn Cleveland foundry iron has been restricted, and for the 
time being production of this grade has been wholly 
suspended. Export business has practically come to a 
standstill, and during the past month only 50 tons were 
shipped from the Ironmasters have expressed 
disappointment at the slow dispersal of imported iron. 
The feeling is growing among consumers that prices will 
be revised downwards before the end of the year in order 
to encourage forward orders on a large scale. The demand 
for East Coast hematite shows no signs of an early 
recovery, and those consumers who should be taking 
steady deliveries under running contracts frequently ask 
for postponement or a reduction in the tonnage of 
deliveries. Owing to the intensive foreign competition 
in overseas markets, the export trade remains stagnant. 
On the North-West Coast, holiday influences have pre- 
dominated. At Workington, however, a more active 
demand has been in evidence ; not’ only has the produc- 
tion been absorbed, but the stocks have been drawn upon 
to a limited extent. Only small tonnages of iron of special 
quality have been exported. It is understood that prac- 
tically the whole of the output of the local iron ore mines 
is being consumed in the district. Im the Midlands there 
has been little call for Derbyshire and Northampton- 
shire grades of pig iron, as most of the foundries have 
been closed for the holidays. Reports from the light 
castings branch afford no encouragement. Most of the 
makers are carrying large reserves, and there is no indica- 
tion of an early revival in the demand, as they have only 
sufficient orders to keep them occupied about three days 
a week. The furnaces have accumulated very heavy 
reserves, particularly of No. 3 foundry iron. Consumers 
of high-phosphorie iron buy only for immediate needs, 
and refrain from covering forward, as a reduction in prices 
is expected at the end of the year. A moderate trade 
has been done in low-phosphoric iron, the prices of which 
vary according to the phosphoric content. The market 
for forge iron remains slow, owing to the depression in 
the bar iron trade. Despite the resumption of operations 
in the West of Scotland, there little animation in 
the pig iron trade there, as both consumers and furnaces 
hold substantial supplies. With deliveries easily obtain- 
able, consumers are buying only for their actual and 
immediate requirements. 


Tees. 


is 


The North-East Coast and Yorkshire. 


Although the belief is held that business will 
improve materially in the autumn, stocks in all departments 
are still too heavy to allow of any immediate relief. The 
situation in the pig iron section of the trade is especially 
difficult to cope with, hence the decision by one pro- 
minent firm in the Cleveland district to add two more 
furnaces to the number lying idle until better times arrive. 
The outlook for the latter description is so bleak that 
makers have now entirely ceased to produce. It is signi- 
ficant that this state of affairs has arisen despite the 
steps taken to prevent the importation of Continental iron, 
and it is thought that it may be found necessary to reduce 
home pig iron prices before the end of the year. In the 
hematite section, apart from the lack of new business, the 
volume of deliveries against old contracts is disappoint- 


comparison of British prices with those quoted elsewhere 
shows that there is little hope of export trade develop- 
ing in hematite iron. As regards manufactured iron and 
steel, the general pessimism is modified by some increases 
in July shipments from the Tees, especially those made 
coastwise. Nevertheless, the efforts to bring production 
more into line with the present state of demand have 
failed to such a marked degree that holiday interruptions 
at the mills have been unusually welcome. Complaints 
from re-rollers of the slackness of trade have been insistent, 
and the outlook in the market for semi-finished goods is 
discouraging. Support from home users of sheets has 
been appreciable, but this has not been reinforced by any 
improvement in export interest, despite the lower rates 
ruling for overseas business. The heavy department of 
the steel trade is rather better placed, and further Govern- 
ment orders are hoped for later. Export possibilities 
there are also brighter than in other sections of the iron 
and steel trades. In accordance with the general dwindling 
of activity, ore and coke requirements are being reduced 
sharply, and some coke ovens have ceased production. 
Consequently, prices for Durham furnace coke are largely 
nominal. In the Sheffield district the effect of the August 
holiday quietness is so pronounced that business is not 
expected to revive to an appreciable extent this month. 
Requests are frequent to delay deliveries of iron. In view 
of the talk of cheaper cars, in the production of which 
Sheffield steel makers are greatly interested, the possi- 
bility of price changes before next January is being dis- 
cussed. So far, however, there has been no real indication 
that such a step is contemplated. 


Midlands and South Wales. 


The quietness of trade in the Midlands makes 
it difficult to judge whether hopes of better post-holiday 
conditions are justified. Re-rollers’ stocks in a number of 
cases are evidently sufficient for their present require- 
ments, but, on the other hand, instances have been 
reported of buying to cover current needs, although no 
large-scale purchasing appears likely to occur. There are 
few sections of the trade where full advantage of the holi- 
days will not be taken. One branch not closing for a full 
week is that producing machine tools required for the 
execution of Government orders. This has had some 
effect on the pig iron trade, but taken generally affairs 
are very depressing, especially in the case of foundries 
turning out the lighter descriptions. At the moment the 
only prospective demand appears to be for low-phosphoric 
iron, in which interest is maintained by the price elas- 
ticity, which varies according to the quantity required 
and the phosphorus content specified. Apart from some 
call for common and best grades of bar iron, the position 
in this department is extremely unsatisfactory. Although 
there is little demand for Continental iron, competition 
is feared, especially in the case of common grades where 
some buyers find the Continental product more suitable 
for their purpose, apart from the price question. At the 
steel mills the work in hand is not enough to provide full 
occupation. The structural section is best placed, most 
works having fairly good employment, and the prospect 
of sufficient further orders to maintain a reasonable 
measure of activity. Holiday conditions have further 
limited the call for angles, joists and similar steel. Gener- 
ally speaking, however, users hold stocks on a scale which 
precludes the possibility of new business materialising for 
the time being. The lack of orders for merchant vessels 
is being felt keenly by the manufacturers of shipbuilding 
material. It has been stated that the shipping companies 
are averse to ordering vessels until the costs are reduced, 
although they are needing new ships. The sheet trade has 
continued lifeless, and trade is likely to remain unsatis- 
factory until export business revives, as the home demand 
is inadequate to provide regular work. The galvanised 
sheet section has felt the depression to a greater degree 
than the black plate trade, where there has been some 
improvement in inquiry lately, chiefly for special 
qualities. In South Wales trade activity is naturally 
affected by the holiday period at the tin-plate mills, 
which absorb the greater part of the steel output. 
At the same time, production in the district has risen 
during recent months from 25 to nearly 49 per cent. of 
capacity, work having increased latterly owing to the receipt 
of additional orders in anticipation of the annual stop week. 


Current Business. 


An agreement has been completed between 
Duncan Stewart and Co., Ltd., Glasgow, and the Watson 
Stillman Company, of Roselle, N.J., under which the 
latter company will manufacture for the American market 
to the designs of Duncan Stewart and Co., Ltd., high- 
speed steam-hydraulic forging presses, air-hydraulic 
accumulators, and other hydraulic plant. Duncan 
Stewart and Co. will manufacture hydraulic horizontal 
extrusion presses, power presses, ingot strippers, and 
similar equipment for the British market to the design of 
the Watson-Stillman Company. Barton and Sons (1935), 
Ltd., ironfounders and manufacturers of electric conduits 
and fittings, have acquired the entire issued share capital 
of the Premier Aluminium Casting Company, Ltd., of 
Birmingham, and the freehold buildings, plant and 
machinery, stock, name and goodwill of the diamond grit 
and shot business hitherto carried on by Harrison Bros. 
(England), Ltd., at Middlesbrough. In addition, arrange- 
ments have been made to purchase 80 per cent. of the 
issued share capital of Metal Frames, Ltd. The Northern 
Aluminium Company, Ltd., announces important exten- 
sions to the Banbury works, which, when completed, will 
practically double their present manufacturing capacity 
of aluminium and special aluminium alloys in semi- 
finished form. The new plant will include a 5000-ton 
extrusion press, which will be one of the largest in the 
world, for producing the large extruded sections required 
in connection with lighter transport developments, in 
which the company is particularly interested. A contract 





ing, and the stocks in users’ hands are cumbersome. A 


Unless otherwise specified home trade quotations are delivered f.o.t. 
A comprehensive list of the prices of materials mentioned below will 


Export quotations are 
be found on the next page. 


portable type locomotive multitubular boilers has been 
secured by Marshall, Sons and Co. (Successors), Ltd., of 
Gainsborough. The Caledon Shipbuilding and Engineering 
Co., Ltd., are to supply a new lightship to the Dundee 
Harbour Board at a cost of £36,000. An order for thirty- 
seven railway carriages and 110 wagons has been received 
from Iraq by the Birmingham Railway Carriage and 
Wagon Company, Ltd. Craven Brothers (Manchester), 
Ltd., heavy machine toolmakers, Manchester, are erecting 
an extension to the existing bays at their works, making 
the main new bay 300ft. long by 50ft. wide, to accommo- 
date 25-ton cranes. Control of Follows and Bate, Ltd., 
Gorton, Manchester, has been purchased by Qualcast, 
Ltd., Derby. Both concerns will operate separately. 
The Department of Overseas Trade announces that the 
following contracts are open for tender :—South African 
Railways and Harbours: quantities of boiler stay taps 
and reamers (Johannesburg, September 5th); Egyptian 
Ministry of Finance, State Domains Administration : 
hand fire pumps, transportable irrigation pumps with 
internal combustion engine mounted on four-wheeled 
carriages for animal traction, centrifugal pump, steam 
engine driven irrigation pumps, semi-Diesel engine pumps 
(Cairo, August 22nd). South Africa, Johannesburg City 
Council; two centrifugal pumps complete with motors, 
control gear and all accessories (Johannesburg, August 
3iIst). 


Copper and Tin. 


The most noticeable feature of interest during the 
week has been the scarcity of refined copper for prompt 
delivery. On the standard market trading was much 
quieter than of late. Sellers, however, were not prominent, 
and prices remained remarkably steady, most of the 
recent improvement being held. In the quieter conditions 
ruling, reports of good Continental buying supported the 
market, whilst the firmness of the domestic and export 
prices in America was also helpful. Recently the margin 
between standard and electrolytic quotations has tended 
to become wider, and in the course of the past week has 
expanded to nearly £6 per ton, which was attributed to the 
large business transacted in electrolytic copper on the Con- 
tinent. The position in America has shown a moderate 
improvement. Following the advance of the domestic 
electrolytic price to 10-12} c. per lb., a further rise to 
10-25 c. is expected shortly. Producers outside the 
United States have been working at 95 per cent. of the 
basis quota in operation from July Ist, whilst in America 
there has been a disposition noted on the part of seme 
mines to increase their outputs. Other producers have 
advocated a continuance of the present rate of production 
until the better price position becomes more firmly estab- 
ished. The output of copper in Northern Rhodesia in 
June attained 18,204 tons, which compared with 17,202 
tons in the preceding month and 17,863 tons in June last 
year.... The tin market remained quiet after the 
announcement of the monthly statistics, but a generally 
steady tone prevailed. This was attributed to reports of 
a better inquiry on the Continent. American consumers, 
however, have confined their buying during the week to 
small tonnages for immediate requirements. The relative 
steadiness of the position after the disclosure of the large 
increase in the total visible supply was due to the belief 
that it included a certain amount for the Buffer Pool. 
The Pool, which receives 10 per cent. of production under 
the standard tonnages of the signatory countries, is said 
to have accumulated about 1700 tons of tin. Operations 
will not commence until the price of tin is about £200 
per ton, the object of the Pool being to keep values within 
the range of £200 and £230. Shipments from the Straits 
for the week ending August 8th totalled 723 tons, and 
for the whole month, it is estimated, will reach about 
5000 tons. 


Lead and Spelter. 


Since the holiday the demand for lead from 
the cable-makers and rollers has fallen off considerably, 
and market operations have been largely professional. 
Although the Continent bought fairly liberally during 
the past week, producers were apparently eager to meet 
all inquiries, even those of a speculative character. The 
market in America has remained steady, with the quotation 
maintained at 4°75 c. per lb. East St. Louis. According 
to the American Bureau of Metal Statistics, the monthly 
consumption of foreign lead, excluding Russia and Japan, 
has averaged 98,751 short tons during the past three 
months, which compares with an average of 93,815 tons 
a month during 1937. It is reported that the French 
Ministry of Public Works has fixed the basis price for the 
French lead subsidy at 2,467f. per ton. The subsidy is 
being paid to the mines as soon as the market prices fall 
below this level. Until recently the basis price was 
2,150f. per ton, and it is expected that virtually ail the 
French mines will now benefit from the subsidy, and that 
their total output should show a substantial increase. .. . 
The spelter market has been abnormally quiet during the 
past few days. Consumers have shown only a limited 
interest with the prices of near metal below £14 through- 
out the week. Despite the small purchases of spelter on 
the London Metal Exchange, consumption is said to be 
proceeding at a more satisfactory pace than of late, 
though for the moment external influences do not appear 
to be particularly favourable. The opinion is expressed 
in some quarters that during the next few months, supplies 
of concentrates may be withheld from the market. The 
American Bureau of Metal statistics states that foreign 
zinc consumption, excluding Russia and Japan, has 
averaged 86,284 short tons over the past three months, 
against an average monthly consumption of 84,538 short 
tons in 1937. The production of zine in the United States 
during July totalled 30,400 tons, against 30,800 tons in 
June. Deliveries were 33,800 tons, against 29,200 tons, 


whilst stocks at the close of July amounted to 146,200 tons, 





for the supply to the Metropolitan Water Board of ten 


a decrease of 3500 tons on the month. 
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N.E. Coast— 





a No. 1 
Cleveland— 
No. 1 APN 
No. 3 G.M.B. 
No. 4 Foundry 
Basic 







MIpLanDs— 
Staffs— 








Forge 


” 


Basic 






Northampton— 
Foundry No. 3 
Forge 

Derbyshire— 
No. 3 Foundry 
Forge 






ScoTrLanp— 
Hematite, f.o.t. furna 
No. 1 Foundry, ditto 
No. 3 Foundry, ditto 
Basic, d/d 

N.W. Coast— 







Lancs aND YORKs— 
Crown Bars 
Best Bars 







MrpLanps— 
Crown Bars ... ... 
Marked Bars (Staffs) 
No. 3 Quality 
No. 4 Quality 


























ScoTLanpD— 
Crown Bars 
Best 
N.E. Coast— 
Crown Bars 
Best Bars By 
Double Best Bars 


NORTHERN IRELAND AND 


Hematite Mixed Nos. ... 


Hematite Mixed Nos. ... } 


Home. 


Teesside Area.) 


£a d. 

8: 22..6 ... 
$'13:.:0.. 
2: on eer 
§ 9 0 

=) Se 
&-@ 04% 


Export. 


& 2. 
aiv¥ 
6 2 
6 0 
5 19 


(Delivered to Black Country Station.) 
North Staffs Foundry ... 


SiS ... — 
a eee - 
5 0 Oto £5 5 0 — 
5 8 6 — 
5 5 6 — 
&h0. = 
S68 2 : — 
ces 613 0. —_ 
6 0 6. = 
518 0. — 
Staves. nte. a 
6 13 0d/d Glasgow 
| 618 6 ,, Sheffield 
7 4 6 


MANUFACTURED IRON. 


Home. 
£ sd. 
eo!) a 
8S 26) O. 
ie  @. 
a8 16.. 9, . 
- gh US 6. 
i B..4.. 
13 5 O. 
1315 0 
a oe | 
io ee 6. 
.as FO: 


Free StatTE— 


Crown Bars, f.o.q.... 48.27. 8.2. 
STEEL. 
*Home. 
LONDON AND THE SourH— £ as. d. 
Angles = oe ee 
Tees... O30 5. 
Joists ar GR) 3) is. 
Channels... sis a Te ne 
Rounds, 3in. and up. ... 12 3 0.. 
under 3in. . 8°25 BF. 
Flats, under 5in. ... ... 12 15 6f. 
Plates, jin. (basis) 40s ®. 
ae ee i: SENS Bs, 
fin. ... oe ee 
Bee: Hed LER Eniox. 
Un. fin. to and incl. 
6 Ib. per sq. ft. (8-G.)... 12 10 0. 
Boiier Plates, fin. 12 3 0.. 
Nortu-Hast Coast— a oe 
Angles 1S. 0 B:xs 
Tees... 1s 0° 6... 
Joists fi) 6's. 
Channels... eS 8... 
Rounds, 3in. and up Zz 0 Ss... 
e under 3in. 12 13 0... 
Plates, jin. (basis) i. 8.2. 
a 1113 0. 
a eee 180. 
oo) Bes? eace eR- Bed. 
Un. fin. to and inel. 
6 lb. per sq. ft. (8-G.)... 12 10 0... 
Boiler Plates, fin. ee OS. 
VIpLANDS, AND LEEDS AND DistRicT— 
£ «. d. 
Angles a 8 6. 
Tees... 12 0 6 
Joists ae 8. 
Channels... ; ii 6 8. 
Rounds, 3in. and up 12 0 6.. 
= under 3in. 12 13 Of... 
Flats, 5in. and under ... 12 13 Of.. 
Plates, jin. (basis) 1110 6. 
fein. . 1115 6.. 
qin. Be + or ee ee 
Ria ' 2p eee eo 
Un. fin. to and inel. 
6 ib. per sq. ft. (8-G.)... 12 10 0. 
Boiler Plates, jin.... 12 0 6. 


» Birmingham 


Export. 
£ s. d. 
13° 5 0 
1315 0 
13 5 0 
13 15 0 
145 0 


Makers’ official home trade price, per ton, delivered buyers’ stations. 
from Associated British Steelmakers. 


PIG IRON. 


Foundry home prices, except for Scotland, less rebate of 5/-. 


d. 


tExport. 


£ « 
12 
12 
12 


12 


oo 3° 


~ 
_ 

a) 
on 


or 


12 10 
12 2 


SSSTD OA ARCs & 


SSoOSOoOC OAM ea & 


SSOSTSTSOSAaAaac & 


oo 


—J 


Current Prices for Metals and Fuels. 


* Joists, Sections, Bars and Plates are subject to a rebate of 15s. to home users purchasing 
+ Export prices are for Empire Markets; for other Markets British quotations conform to Cartel prices. 





STEEL (continued). 


*Home. tExport. 
Saad: £ eon. 
Giascow anD District— 

Angles tos 10 12 6 
Tees... ;<s 8S 112 66 
Joists , a eS 10 12 6 
Channels... . (re 10 17 6 
Rounds, 3in. and up A Quin 11 12 6 
» under 3in. 12 13 Of. Ae. O08 
Flats, 5in. and under ... 12 13 Of... ll 0 90 
Plates, jin. (basis) aR Ors ux Le :Or® 
o fyin. ... PIs “Oo < "S'S 
mA fin. ... rye O°, 11 10 0 
2% EE ct 555 ee ere AD os 1115 0 

Un. fin. to and inel. 
6 lb. per sq. ft. (8-G.) 1210 0. 1210 0 
Boiler Plates, jin. 1118 O. 12 2 6 
Sourn Wates AREA S 2 eS £ (a: “da. 
Angles i 8, ¢ . 10 12 6 
Tees... As .0 8. 1112 6 
Joists om) a i ae 10 12 6 
Channels... ors 2 ie eer ee 10 17 6 
Rounds, 3in. and up BS Biss 11 12 6 
°° under 3in. 88 89 Of. ll 0 0 
Flats, 5in. and under 12 13 Of.. 1 668 s@ 
Plates, jin (basis) 11 10 6 11 0 0 
a * ae iris °¢. 11 5 6 
o BE ccs 22°10 @,, 1110 0 
” eee aera: ee ee’ 1115 0 

Un. in. to and inel. 
6 lb. per sq. ft. (8-G.) 1210 0. 12 2 6 
IRELAND—F.0.Q.— BELFAST. Rest or IRELAND 
£ s. d. ee 
Angles RDS 8, x Nn Sco 
Tees... 2. 5 ,¢. 12 8 0 
Joists i oe 2 11 15 6 
Channels... = ko. &... 11 13 0 
Rounds, 3in. and up SD haere 18..8 06 
o» under 3in. 12 18 Of... 13 0 6 
Plates, jin. (basis) ~ ere. 1115 6 
frin. 1118 0 12 0 6 
7 jin. ... eee a 12 5 6 
o incon ae 1210 0. 12 10 0 
Un. yin. to fin. incl. -12 3 0 12 5 6 


t Rounds and Flats tested quality ; untested, 9s. less. 
OTHER STEEL MATERIALS. 


South Africa, Rhodesia, Nyasaland, £14; Canada, £14 12s. 6d., 
f.o.b. basis. Irish Free State, £15 15s., f.0.q., 4-ton lots. 
The above home trade sheet prices are for 4-ton lots and over; 
2-ton to 4-ton lots, 7s. 6d. per ton extra ; and under 2-ton lots 
to 10-cwt., £2 per ton extra. 

Galvanised Corrugated Sheets, basis 24-G.— 


Home. S. St. 
4-ton lots and up .. 18 10 0 
2-ton to 4-ton lots 18 17 6 
Under 2 tons 20 2 6 


Export ; India, £18 15s. c.i.f.; Irish Free State, £18 10s. 
f.0.q.; General, £16 15s. f.o.b., 24-G. basis. 
TIN-PLATES— 
20 by 14 basis, f.o.b. Bristol Channel Ports, 20/3 to 21/6. 
Tin-plate Bars, d/d Welsh Works, £7 15s. 
BitLtets—100-ton lots and over, 35 to 100 tons, 5/- extra ; less 


than 35 tons, 10/— extra. £ s. d. 
Soft (up to 0-25% C.), untested ... y (a la 
” ” ” tested... 8 7 6 
Basic (0-33% to 0-41%C.)...... 812 6 
» Medium (0-42 to 0-60% C.) 9 2 6 

» Hard 0-61% to 0-85% C.) 912 6 

ea » (0-88% to 0-99% C.) 16; 2-8 

” » (over 0-99% C.) ; 10 12 6 
Rails, Heavy, 500-ton lots, f.e.t.... 10 2 6 
pee 0, 2.6 


» Light, f.o.t. 

FERRO ALLOYS. 
Tungsten Metal Powder 4/9} per lb. (nominal) 
Ferro Tungsten 4/8 per Ib. (nominal) 


Per Ton. Per Unit. 
Ferro-Chrome, 4 p.c.to6p.c.carbon £24 5 0 7/6 
” 6 p.c. to 8 p.c. . £24 0 0 7/6 
” 8 p.c. to 10 p.c. ... . £24 0 0 7/6 
” Max.2p.c.carbon ... £36 0 0 11/- 
” » Ilp.c.carbon ... £388 5 0 11/- 
” » 0-5p.c.carbon £41 0 0 12/- 
» carbon-free . 1/- per lb. 


... 2/5 per Ib. 
. £18 15 0 home 
. £12 0 Oscale 5/- p.u. 


Metallic Chromium soles 
Ferro Manganese (loose), 76 p.c. 
Silicon, 45 p.c. to 50 p.c. 


- Ae 75 ps. .... ... £17 0 O scale 6/- p.u. 
» Vanadium ... 14/- per Ib. 
» Molybdenum ... ... ... 4/9 per lb.; 5/- forward 
» Titanium (carbon-free) . 9d. per Ib. 

. £185 to £190 per ton 








Nickel (per ton) ... 


Cobalt ... . 8/6 to 9/6 per Ib. 


Home. Export, f.o.b. 

Sheets. a er: S a. 

11-G. and 12-G.,d/d ... 14 15 By IL-G wien tte ® 
13-G., d/d bs $6 -2n.6 , . 

14-G. to 20-G., d/d 1510 0 15-G.to 20-412 15 0} 

21-G. to 24-G., d/d 15 15 0 21-G.to24-G13 0 0 

25-G. and 26-G., d/d 1610 0 25and26-G 13 15 0 


NON-FERROUS METALS. 











only 





(Official Prices, August 10th.) 
CorpPER— 
WOMEN ods ces) een £41 3 Oto f4l 5 O 
Three Months ... £41 10 Oto £41 Ll 3 
Electrolytic ... ... ... ... £4610 Oto £47 10 0 
Best Selected Ingots, d/d Bir- 
ean eee £47 5 O 
Sheets, Hot Rolled £78 0 0 
Home. Export. 
Tubes, Solid Drawn (basis) 12$d. 124d. 
»  Brazed (basis) 123d. 123d. 
Brass— 
Ingots, 70/30, d/d Birmingham £37 0 O 
Home. Export. 
Tubes, Solid Drawn, 2/1 Alloy 114d. 114d. 
»  Brazed 134d. 13}d. 
Tin— 
CMe. <, : £194 0 Oto £194 10 0 
Three Months ... . £195 5 Oto £195 10 O 
SPELTER— 
Cash ... £13 16 Sto £13 17 6 
Three Months £14 0 Oto £14 2 6 
Leap— 
Cash ... £14 6 3to £14 8 9 
Three Months ... £14 10 Oto £14 11 38 
Aluminium Ingots (British) ... £94 (net.) 
FUELS. 
SCOTLAND. 
LANARKSHIRE— 

(f.o.b. Grangemouth— Export. 
Navigation Unscreened 18/6 to 19/- 
Hamilton Ell 17/- 
Splints 19/- 

AYRSHIRE— 
(f.0.b. Ports)—-Steam 15/- to 15/6 
FiFEsHIRE— 

(f.o.b. Methil or Burntisland)— 

Prime Steam ... 17/— to 17/6 
Unscreened Navigation 18/— to 18/6 
LorHIANs— 

(f.0.b. Leith)—Hartley Prime 16/— to 16/6 
Secondary Steam ... 16/- 
ENGLAND. 

SourH YORKSHIRE, HoLit— 
B.S.Y. Hards... 21/- to 21/6 
Steam Screened 18/6 to 19/- 
NORTHUMBERLAND, NEWCASTLE— 
Blyth Best 18/- to 18/6 
» Second... 16/3 to 17/- 
» Best Small ... 17/- 
Unscreened 17/— to 18/- 
DuRHAM— 
Best Gas... 19/4 
Foundry Coke 27/- to 30 
CarpirFr— SOUTH WALES. 
Steam Coals : 
Best Admiralty Large ... 24/- 
Best Seconds 23/6 to 24/- 
Best Dry Large 23/6 to 24/- 
Ordinaries 23/- 
Bunker Smalls 16/6 to 18/- 
Cargo Smalls .. 16/- to 16/6 
Dry Nuts... 25/6 to 26/6 
Foundry Coke 35/— to 45/- 
Furnace Coke 28/- to 29/- 
Patent Fuel 25/6 
SwaNsEa— 

Anthracite Coals : 

(iBest Large ... ... .. 38/— to 41/- 
Machine-made Cobbles 41/- to 51/- 
Nuts 40/- to 50/- 
Beans 33/- to 38/6 
Peas ane 26/- to 30/- 
Rubbly Culm 15/- to 16/- 

Steam Coals : 

Large Ordinary 20/— to 26/- 
FUEL OIL. 
Inland consumption : contracts in bulk. 
ixclusive of Government tax of Id. per gallon. 
Ex Ocean Installation. Per Gallon. 
Furnace Oil (0-950 gravity) 33d. 
Diesel Oil 4$d. 
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French Engineering Notes. 


(from our own Correspondent in Paris.) 


A Plea for Work. 


A DECLINING production and a continuous fall 
in the demand for everything except essential com- 
modities give an ironic denial to the claim that more 
leisure and higher pay will increase the spending power 
of the working classes and contribute to industrial activity. 
If such conditions exist in specially favourable circum- 
stances they are not to be found in France, where men 
in work are paid higher hourly wages than they received 
before, and the general activity has declined to a point 
where, in some cases, the men are not working more than 
twenty hours a week. The figures of unemployment have 
been showing small decreases, but the number of men in 
partial employment is increasing considerably. The only 
real activity is in the programme of public works, which 
has not yet got into full swing through the necessity of 
co-ordinating efforts for a rational expenditure of money, 
and the Government is counting on this vast scheme of 
public undertakings to tide the country over the difficult 
period which has been produced by the social reforms. 
The object of these undertakings is to absorb unskilled 
labour as much as possible. Skilled workers have little 
difficulty in finding employment in the aircraft and 
armament factories which are constantly requiring hands, 
who agree willingly to work forty-five hours a week, 
although they refuse to put ing more than forty hours in 
private works which are supplying material to the 
nationalised factories. The demand for machine tools 
for aircraft factories is particularly heavy, and yet makers 
find it difficult to supply the machines in consequence 
of the short week and because skilled hands are attracted 
to the State factories by better pay. Machine tool makers 
have appealed to the Government to apply the forty-five 
hours’ week to their industry. Outside these activities 
private industry is labouring under difficulties through 
production costs being too high, and buyers are taking 
less and limiting their purchases to the cheaper qualities 
of goods. This decline of quality is dangerous, for it must 
be recognised that in the new conditions of world trade 
French manufacturers must maintain a superiority in 
the quality of their goods. There is only one way of 
escaping from this dilemma, which is so obvious that it 
must finally be recognised. The plea is being made that 
national and individual prosperity depends entirely 
upon work. Everyone must work, the consumer as well 
as the producer, and, while leisure is necessary, too much 
of it does not benefit the worker, who often does not make 
use of his leisure to promote his social advantage. 


Arbitration Complications. 


Compulsory arbitration has always been criticised 
by employers as inoperative unless it can be carried out 
in a manner to inspire the respect of both employers and 
workers. Its original object of suppressing strikes, and 
particularly stay-in strikes, has failed. There are fewer 
of them, but they still exist, and, moreover, workers 
have not invariably accepted the awards made. It i 
possible that in time custom will inspire the necessary 
respect. No arbitration award can be satisfactory unless 
it is given by a competent authority who understands 
industrial conditions. Arbitrators are sometimes men 
of high legal standing who keep themselves within the 
limits of a law that is not compatible with the conditions 
under which industry is carried on. The supreme arbitra- 
tion court of appeal is essentially a legal body. The 
employer feels that he has no longer full liberty to exercise 
his own judgment in the conduct of his business. He may 
find it necessary to make a change in the conditions 
under which he employs his men. The men object to 
the change and give a wide interpretation to the collective 
contract, which is a document of legal compromises. In 
some cases where the men defy the law and strike and 
occupy works they have had penalties imposed upon them. 
There were no such penalties in the case of a strike with 
occupation that lasted for a month in the engineering 
works of the Etablissements Fouga at Béziers, and the 
award of a legal arbitrator to the effect that the factory 
must be evacuated and work resumed at once could not 
be accepted by the employers, who asked for the case to 
be referred to another arbitrator. The Government 
refused this demand and ordered the works to be requisi- 
tioned—that is to say, the men will return to work and 
the factory will be run by Army engineers under the 
direction of Government services. This was done once 
before in the case of the works of Sautter-Harlé during a 
period of tension when the firm was unable to deliver 
essential machinery for naval construction, but there does 
not appear to be the same urgency in the case of the 
Etablissements Fouga, and the requisition of these works, 
while intended to ensure a strict observance of arbitration 
awards, is actually an encouragement to a certain class 
of workers who have attempted to bring private works 
under Government control. On the whole, compulsory 
arbitration has settled disputes fairly, although generally 
in the way of compromise ; but if the Government is to 
requisition private works as a means of compelling 
employers to accept awards that do not take into account 
industrial conditions, the arbitration procedure opens up 
complications. 
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Hopes of Industrial Recovery. 


One of the most significant features of the 
industrial situation is the steady decline of the iron and 
steel trades since the beginning of the year. During 
the first five months the production of raw steel was 
about half a million tons less than in the corresponding 
period of 1937. Several rolling mills closed down through 
lack of orders. Deliveries by members of the Comptoir 
Sidérurgique during the first half of the year declined 
by 25 per cent. on the home market and by 50 per cent. 
for export. This latter declme may have been partly due 
to the mistaken forecast of a possible collapse of the 
Steel Cartel. Although production costs have increased 
with advanced wages, a 25 per cent. advance in railway 
rates and the higher cost of coal, selling prices have 
remained unchanged. Nevertheless, there is hope that 
the situation will improve at home and a practical 
certainty that rising costs abroad will eventually bring 


British Patent Specifications. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office, 
Sales Branch, 25, Southampton-buildings, Chancery-lane, W.C.2, 
le. each, 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification. 





STEAM ENGINES. 


488,199. January Ist, 1937.—SINGLE-cyLINDER STEAM 
Encines, Sunderland Forge and Engineering Company, 
Ltd., and Harry Spragg, both of the Company’s address, 
St. Luke’s Road, Pallion, Sunderland. 

The piston A B has a closed chamber E which extends between 
the upper and lower faces of the piston and constitutes a heat 
insulating air space between the high-pressure space C and the 
low-pressure space D, and the depth of portion B is equal to the 
stroke of the piston. For admitting and exhausting steam from 
the cylinder is a valve comprising three spaced pistons F G H 
controlling a separate transfer port in the back of the valve 
casing. The port connects a space above the upper valve piston 
F, into which the high-pressure portion C of the cylinder 
exhausts, with a space N above the lower valve piston H, from 
which the low-pressure portion D of the cylinder is fed. P is 
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the connection to exhaust and is below the lower piston H. The 
inlet for high-pressure steam is provided above the inter- 
mediate valve piston G. The upper portion A of the truncated 
piston works in the cylinder cover. By detaching and removing 
the cylinder cover the piston can be exposed and the piston rings 
on portion A renewed, if desired. The cylinder and the cylin- 
drical portion of the cover can be examined without removing 
the piston from its rod. The low-pressure portion D of the 
cylinder, where most condensation occurs, is automatically 
drained as the water of condensation flows by gravity into the 
exhaust space P. The piston valve is arranged so that the steam 
load on the valve gear is downwards only, and ‘“‘ knock ” due to 
slack bearings is obviated. The diameter of the upper piston F 
of the valve in relation to the diameters of its mtermediate 
piston G and lower piston H may be such that the steam load 
is greater than the inertia of the gear.—July Ist, 1938. 


STEAM GENERATORS. 


487,963. February 10th, 1937.—WavTER-TUBE STEAM BoILERs, 
Ceskomoravsk&-Kolben-Danek Akciové Spolecnost, Cesko- 
moraské trida 205, Prague VIII, Czechoslovakia; and 
Ermin Pokorny, Korunni 52, Prague XII, Czechoslovakia. 

From the lower water drum A water tubes B pass obliquely 
through the furnace chamber and rise to the upper collector C 
outside the brickwork The water tubes B enter the sides 
of C above the level of the bottom. The mixture of steam and 
water which has been forced into C passes out from the bottom 
through the tubes D into a vertical container E, in which 
the steam accumulates at the top and the water at the 
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bottom, the water returning to the water drum A through the 
tubes F in the side, preferably at a level above the bottom. 
Above the lower inclined part of the water tubes B is a steam 
superheater G. Steam and a quantity of water which is several 
times greater when referred to the weight of the steam pass 
into the collector C. The steam is therefore moist and is thus 
carried away together with the water from C into E through the 
tubes D which are larger than the tubes B. The water is 
separated from the steam in the tubes D and flows at the bottom 
of the tubes, while the steam flows at the top, the,length /dia- 


the steam and water mixture passing have time to rise above the 
water before the steam and water leaves. Upon entrance into 
the container E the speed of the steam is reduced owing to the 
“much greater cross section, and any remaining traces of water 
are separated therefrom. Consequently dry steam passes into 
the superheater G. The water in E slowly sinks and the solid 
constituents contained in the water have sufficient time to be 
deposited on the bottom of the container, from whence they can 
readily be removed through the outlet. Behind the boiler a 
feed-water heater or economiser H and K may be provided.— 
June 29th, 1938. 


TRANSFORMERS AND CONVERTERS. 


486,535. December 4th, 1936.—Sproots ror Exvecrric Input 
TANCES, TRANSFORMERS, AND THE LIKE, Standard Tele- 
phones and Cables, Ltd., and Frank Brand Turner, both 
of Connaught House, 63, Aldwych, London, W.C.2. 

In the manufacture of electric coils, such as inductances, 
transformers, and the like, it is the practice in many instances 
to provide a hollow insulating spool of rectangular or square 
cross section upon which the coil may be wound. It is the object 
of this invention to provide an efficient and economical method 
of making such a spool. Fig. 1 shows a spool of rectangular 
section built up of four pieces A, B, C, D, of insulating material 
such as phenol fibre butting together at the corners and cemented 
together. These pieces must be machined accurately in order 
that they may wedge each other in place. Moreover, the 
assembly is fairly difficult because each piece has a tendency 
to fall inwards along one edge. When assembled the pieces 
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are baked, and during the baking process one or more sides fall 
inwards and become fixed in a slanting position. This may be 
avoided by filling the central hole with a metal block, but it 
involves extra operations. One embodiment of the invention is 
shown in Fig. 2. The pieces A and C are cut with steps at the 
edges, so that the pieces B and D key into these steps. The 
pieces cannot collapse inwards during the assembly or baking. 

Cementing the pieces together is now unnecessary. The cheeks 

S needed to complete the spool and to retain the windings of 

the coil wound upon the spool may be cemented in place. It 

is preferred, however, to retain these spool cheeks in the manner 
shown in Figs. 3 and 4. The two pieces B and D that are not 
stepped are formed with ends turned up to form flanges H which 
retain the spool cheeks S against the pressure of the coil wound 
over the spool. No cement is then necessary to hold the cheeks 

S in position.—June 7th, 1938. 

486,675. January 7th, 1937—-Mercury Arc ReEcTIFIERS, 
Signum Aktiengesellschaft, of Wallisellen, near Zurich, 
Switzerland. 

This invention relates to the starting or ignition of mercury 
vapour rectifiers. According to the invention a condenser is 
connected to a movable starting electrode, and the alternating 
current passing through that condenser before the rectifier is 
started is arranged to provide the movement of the starting 
electrode necessary to start up the rectifier. The alternating 
current may energise an alternating-current electro-magnet 
for that purpose, or it may cause a thermally actuated device 
to produce the result. Particularly good results are obtained 
if the capacity of the condenser is selected so that in conjunction 
with the cathode choke coil and possibly other circuit elements, 
a circuit is produced which is in resonance with the frequency of 
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the alternating-current supply. As soon as the transformer A 
is switched in, alternating current flows from the right-hand 
end of its secondary winding through the condenser B to the 
ignition or starting electrode C, and then through the mercury 
eathode D and the choke coil E to the winding of the electro- 
magnet F, and thus back to the mid point of the secondary 
winding of the transformer. The electromagnet F thus 
energised and attracts its armature G, so that the starting ele 
trode C is drawn out of the mercury. A discharge 

set up between the cathode D and the starting electrode, 
initiating general ignition of the rectifier. As soon as the 
rectifier strikes, a pulsating direct current flows alternately 
through the main electrodes and is smoothed by the cathode 
choke E. This direct current also flows through the winding 
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French and foreign selling prices to something like parity. 





meter ratio of the tubes being such that the steam_bubbles in 








of the electromagnet F with the result that the starting electrode 
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© is held w 
any specia 
electrode, as has been usual previously, since the condenser B 
prevents the passage of direct current. It is possible, especially 
with very cold bulbs, that the rectifier is not started by the first 
discharge to the starting electrode C. In that case the process 
of ignition as described above is automatically repeated until 
the rectifier does start. The insertion of the condenser B in the 
starting circuit usually prevents the working current from 
flowing through the ignition device if the current spot settles 
on the ignition electrode, so avoiding disturbances in the 
ignition cireuit.—June 9th, 1938. 


P by the armature G. It is not necessary to provide 


CRANES AND CONVEYORS. 


$86,674. 


TUS, 


January 2nd, 1937.—PNruMAtiIc CONVEYING APPARA- 
Spencer (Melksham), Ltd., Melksham, Wiltshire, 
and Donald Claude Sharp, Bowden View, Beanacre Road, 
Melksham. 
This invention relates to pneumatic conveying apparatus, 
whether operated under pressure or vacuum, and has particular 
reference to the discharger by which the granular material 
being conveyed is discharged to atmosphere without affecting 
the pressure or vacuum within the system. An outer casing 
\ has an inlet B and an outlet C. Within the casing is a rotor 
> adapted to separate the inlet from the outlet and formed as 
a number of open-ended pockets E, the rotor being mounted 
upon a central fixed hub F, which forms a closure for the bottom 








N°486,674 








o the pockets for a part of a revolution, there being an opening 


G tn the hub which opens the pockets in the neighbourhood of 


the point of discharge. In the particular construction shown the 
rotor is carried by two discs rotatable upon a central shaft 
passing through the casing and fixed in end brackets secured 
to the casing. F is mounted upon a squared portion of the 
central shaft and is held stationary. Within the hub is pivotally 
mounted a lever carrying a heavy roller L, which constitutes 
an ejecting device by means of which any material of an adhesive 
character can be forcibly ejected at the point of discharge. 
The arrangement is such that the pockets are filled in succession 
with the material being conveyed and are carried round to the 
point of discharge where the ejecting device comes into opera- 


tion.— June 9th, 1938. 
AERONAUTICS. 
$86,556. December 7th, 1936.—BRraKING aND/oR MoorinG 
or AtIrcRAFT, Sir George Godfrey and Partners, Ltd., 


and William Denis Learoyd Theed, 466, Edgware Road, 
London, W.2. 
This invention relates to the braking of aircraft on air- 
eraft carriers, and has for its object to provide means which 
will effectively decelerate the craft and/or moor the 
craft after it has landed. A member of magnetic material 
carried by the craft is preferably arranged beneath the fuselage, 
Say, approximately amidships, and means are provided whereby 
this member can be moved downwards into an operative position 
80 as to co-operate with the landing surface or retracted into 
an inoperative position. Thus, for example, an electro-magnet 
may be carried on a member, such, for example, as a rod or 
frame, pivotally attached to the fuselage, and means, such 


Say 
AC 


N°466,556 














for turning the rod or frame 
magnet, about the said pivot. The apparatus 
arin A pivoted at B within the fuselage of the 
aeroplane. Pivoted to the other end of A is an electro-magnet 
( having a flat under surface adapted to co-operate with the 
steel platform of the deck of a ship. Connected to the inner end 
of A is a lever D, the other end of which is coupled to the piston 
of a cylinder E, which is actuated by fluid pressure or suction 
from the induction pipe of the engine, to rock the lever and raise 
or lower the arm A. The electro-magnet is controlled in 
intensity by a master switch F in the form of a variable resist- 
ance. A lever G connected to the upper part of A works a 
master switch H, which cuts off the current when A is being 
raised and switches it on at a predetermined position when A 
is being lowered.—June 7th, 1938. 


“4S a@ servo 
carrying the 


comprises an 


motor, provided 


MISCELLANEOUS. 


486,672. December 8th, 1936.—EartH LreakaGe INDICATING 
AND PROTECTIVE ARRANGEMENTS FOR ELECTRIC PLANtTs, 
Rolf Widerée, of Ovre Smestad vei 33 V. Aker, Norway. 


relays for interrupting the circuit of the starting 








poly-phase low-voltage plants, with the zero point normally 
insulated or connected to earth over a high impedance, use 
being made of a totalisation transformer, the primary coils of 
which are connected in series with the conductors to be protected, 
whilst the secondary coil is connected with an earth leakage 
indicator. The secondary coil of the summation transformer 
consists of thin wire with a large number of turns (about 10,000 
to 20,000). To compensate for the magnetising ampere turns 
the secondary coil is connected in voltage resonance by means 
of an exactly tuned condenser. In the construction shown in 
Fig. 1, the secondary coil A is connected to a neon tube B, which, 
in case of earth leakage, will begin to light. In parallel with 
the neon tube is the condenser C. The secondary coil may have 
a number of turns which is ten times or more that of each 
primary coil. In case it is desired both to give a signal and 
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effect release of the switch controlling the circuit, an arrange- 
ment as shown in Fig. 2 may be used., In this case, a neon tube 
B is also used as an indicator. The neon tube, however, is in 
series with a D.C. source D, of a higher voltage than the running 
voltage of the tube, but of a lower voltage than its ignition 
voltage. When earth leakage occurs, the alternating voltage 
from the secondary coil of the transformer will start the 
neon tube and thereby cause current to flow from the D.C. 
source which will bring into operation the armature E of a 
polarised relay F and thereby cause the tripping action. These 
arrangements are very sensitive. As an example, it may be men- 
tioned that a tripping relay has been built, the primary coils being 
dimensioned for a rated current of 10 amperes but capable 
of tripping at 20 m. amperes earth leakage current. This 
corresponds to an earth leakage over a rather high resistance 
(of about 5000 ohms at 220-volts line pressure).—June 8th, 
1938. 
487,045. February 10th, 1938.—ELEcTROoLYTIC CONDENSERS, 

N. V. Philips’ Gloeilampenfabrieken, Emmasingel, Eind- 

hoven, North Brabant, The Netherlands. 
This invention relates to an electrolytic condenser with the 
anode and cathode rolled, wound, or folded together with the 
interposition of a material absorbing the electrolyte, the elec- 
trode assembly thus formed being placed in a surrounding 
vessel. A central pin A provided with an axial groove with a 
length corresponding to the width of the anode band B serves 
for the attachment of the end of this band by a clamping opera- 
tion. The pin is provided at the bottom end with a flange C 
which assures the correct position of the pin relatively to the 
base D of insulating material. The attachment of the pin to 
this base is effected by flanging it at E, the terminal strip F for 
the anode being secured at the same time. The electrode 
assembly is formed as follows :—The anode is coated with a 
band of a material capable of absorbing liquid, such as a cotton 
fabric, and on this the bare cathode band is laid, whereupon 
another band of cotton fabric is applied, the beginning of the 
anode band extending beyond the beginning of the cathode 
band. The first-mentioned end is subsequently secured in the 
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pin A in the manner stated. The assembly is rolled fairly loosely, 
with the pin A as centre, in order that the electrolyte liquid may 
readily circulate through the wound assembly. ‘* Loosely 
wound ”’ implies that the assembly is wound in such a manner 
that the distance from the cathode to the anode varies between 
one and two or three times the thickness of the material between 
the anode and the cathode. The anode may be ‘“‘ formed ”’ 


a 


either before or after the winding operation. A tag G 
projecting from the assembly serves for establishing 


electrical connection to the cathode foil, the tag being spot | h 
welded to the conductive vessel, as indicated at H. The 
base D is secured to the vessel by means of the flanged 
edge J. A rubber disc K provides for a liquid-tight connection 
by being clamped at its circumference between the flanged edge 
J and the base D and at the central aperture between the 
flange C and the base D. At the top of the vessel there is a dome 
with perforations which are normally closed by means of a 
rubber ring L, and in the event of gas pressure arising the 
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The invention has for its object the provision of an arrange- 
ment for the signalling of earth leakage on single-phase or 





perforations are uncovered. The electrolyte level is above the 
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Secretaries of Instituti , &c., desirous of having 
notices of meetings inserted in this , are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 
of the week pr g the g In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 








Association of Public Lighting Engineers. 

Monday to Thursday, Sept. 5th to 8th.—Fifteenth annual 

ference at Bournemouth. 
iation of Special Libraries and Information Bureaux. 

Friday to Monday, Sept. 23rd to 26th.—Fifteenth 
conference at Oxford. 

Institution of Electrical Engineers. 

Saturday and Sunday, Sept. 24th and 25th. 
Section : Summer visit to North Wales, 

Iron and Steel Institute and Institute of Metals. 

Thursday, Sept. 22nd to Wednesday, Oct. 26th.—Joint 

meeting. Visit to Canada and the United States. 
The Railway Club. 

Thursday, Sept. 8th.—Royal Scottish Corporation Hall, Fetter 
Lane, E.C.4. ‘The Early History of the North Stafford- 
shire Railway,” J. Simmons. 7.30 p.m. 

World Power Conference. 

Thursday, Aug. 25th to Friday, Sept. 2nd. 


meeting. 


con- 





annual 


‘TRANSMIS i1ON 


autumn 


Vienna Sectional 











PERSONAL AND BUSINESS ANNOUNCEMENTS. 


KE. H. Jones (Macutne Toots), Ltd., Edgware Road, The 
Hyde, London, N.W.9, have been appointed sole agents in 
Great Britain for the Giddings and Lewis Machine Tool Com- 
pany, Fond Du Lac, U.S.A. 

Foster WHEELER, Ltd., Aldwych House, London, W.C.2, 
has secured the services of Mr. Wm. Sampson, M.I. Mech. E., 
late assistant to Mr. John Johnson, marine consulting engineer 
Mr. Sampson will devote himself to the company’s marine 
Interests, 








The Editor is always happy to print short announcements of 
contracts and orders in this column provided they are sent to him 
in time to have news value and that they are likely to interest readers. 


THE MerropourtaN-VICKERS ELectricaL Company. Ltd., 
has received a contract for the complete electrical equipment 
for the new cold rolling plant to be installed by the Whitehead 
Iron and Steel Company, Ltd., at its Courtybella Works, New- 
port, Monmouth. The contract includes a total of over 
6000 H.P. of machines and comprises the main and auxiliary 
drives for a four-stand, four-high tandem cold strip mill, and for 
two single-stand, four-high cold strip mills, complete with 
motor generator sets and switch and control gear. The contract 
for the mill itself has been placed with the Davy and United 
Engineering Company. 

Tue Generat Evecrric Company, Ltd., has recently 
received a number of orders covering the electrical equipment for 
nearly fifty trolleybuses for which the chassis will be manu- 
factured by Leyland Motors, Ltd., of Leyland, Lancs. Thirty- 
four equipments will be manufactured for Pretoria, South Africa, 
five equipments for Perth (Western Australia), two for Hobart 
(Tasmania), and four for the South Lancashire Transport 
Company. All the equipments will be of the single-motor type, 
comprising an 80 H.P. motor with electro-magnetic control 
gear and auxiliaries. The motors for the Pretoria and Lancashire 
buses will be arranged for rheostatic braking, while those for 
Perth and Hobart will be of the series-wound type. 








CATALOGUES. 


Frercuson Brown, Ltd., Huddersfield.—An illustrated list 


of farm machinery and implements. 


E. H. Jones (Macutne Toots), Ltd., Edgware Road, N.W.9. 
—Particulars of the ‘‘ Rapida ”’ 8-ton inclinable power press for 


belt or motor drive. 


SrurTEVANT ENGINEERING Company, Ltd., 147, Queen Vic- 
E.C.4.—Publication No. 1904 on ‘“ Pneumatic 


HapFietps, Ltd., Sheffield.—Publication No. 412, dealing 


with special steels for the wearing parts of stone breaking and 


ore crushing machinery. 
Bue tt Compustion Company, Ltd., 49, Moorgate, E.C.2. 


A pamphlet entitled ‘‘ Operating Experiences with the Van 
Tongeron Dust Collector,” by F. Wellmann. 

© Powe.t Durrryn Assocratep Covwrertes, Ltd., 1, 
Tower Street. E.C.3.—A brochure dealing with 


Great 
** Phurnod ” 
mokeless coal for domestic boilers and automatic stokers. 

ConsTRUCTIONAL ENGINEERING Company, Ltd., Titan Works, 
‘harles Henry Street, Birmingham, 12.—A folder describing 
he “Sand Wizard ” method of cleaning castings, forgings, &c. 
W. Sisson anp Co., Ltd., Elmbridge Road, Gloucester.—A 


loose-leaf binder containing leaflets on the company’s products, 
which include simple and compound steam engines for all 
purposes. 


Porre RuBBER AND Tyre Company, Twickenham, Middlesex. 
—A booklet describing the properties and uses of “‘ Resistexa 


and “‘ Resisterma ” materials, which are resistant to oils, petrol, 


nd solvents. 


DavENPORT ENGINEERING Company, Ltd., Harris Street, 


Bradford, Yorks.—A brochure illustrating a number of water 
cooling towers with reinforced concrete shells, which the firm 


as built recently. 


SwircHGEAR AND Cowans, Ltd., Elsinore Road, Old Trafford 
fanchester, 16.—A new publication dealing with non-automatic, 


three-phase, oil-immersed switches for ring mains, grouping, 


nd bus-bar sectionalising. 
ConsoLipaTED Pneumatic Toot Company, Ltd., 232, Dawes 


Road, S.W.6.—1938 catalogue of the company’s products 
which include pneumatic hammers, riveters, drills, grinders 
rammers, tampers, and hoists, and contractors’ tools and plant 





top of the electrode assembly.—June 14th, 1938. o 
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A Seven-Day Journal. 


London Underground Railway 
Improvements. 


Iv is announced by the London Passenger Trans- 
port Board that work is now in hand or is about to be 
begun on the improvement of no less than forty-five 
of the stations on the Board’s system. On the Baker- 
loo Line thirteen additional platforms are to be 
lengthened, making thirty in all, while good progress 
is being made with the modernisation of the Baker 
Street and Elephant and Castle Stations to deal with 
the projected extension of the line to Stanmore. 
On the Central London line twenty-eight station 
platforms are to be lengthened in order to permit 
longer trains to be operated. The tunnel re-aligning 
work on this section, to which we have already 
referred in these columns, has now been completed 
over the whole length of 22 miles. It was found that 
in some places there was a divergence of some 8in. 
from the centre line. Altogether, 10,000 cast iron 
segments have been removed and replaced in closer 
alignment. With the lengthening of the platforms, 
the tunnel ends have been made higher to suit the 
platforms. Work is now proceeding on the installa- 
tion of the fourth rail insulated return system, the 
Board’s standard, which will replace the present 
arrangement of a third rail with an earthed return. 
When this has been completed, the greater clearance 
in the tunnels after realignment, and the improved 
track and signalling arrangements will enable the 
longer and heavier trains to be run at closer intervals. 
The new station at St. Paul’s is to be ready for service 
in December, and it is expected to be completed in 
March next year. On the Northern Line, noise- 
reducing screens are being erected in the tunnels, 
and about 64 miles have already been completed. 


Further Atlantic Records. 


THe Cunard White Star liner ‘ Queen Mary,” 
whose record-breaking west-bound voyage we referred 
to in last week’s Journal note, broke further Atlantic 
records on her return east-bound voyage, and gained 
the Blue Riband of the Atlantic. She left New York 
on Wednesday evening at 4.04 p.m. British Summer 
Time, and crossed to the Bishop Rock, which she 
reached at 2.42 p-m. Sunday (B.8.T.), almost half a 
knot faster than the French liner ‘‘ Normandie ”’ 
which a year ago set up the previous record with an 
average speed of 31-20 knots. The figures for the 
‘Queen Mary ”’ were from the Ambrose Lightship to 
Bishop Rock, a distance of 2907 miles, 3 days 20 h. 42 
min., an average speed of 31-69 knots. If the average 
speed be taken over the longer run to Cherbourg, 
which many regard as the proper terminal point for 
record purposes, then the average speed was higher 
still at 31-72 knots. The ship reached Southampton 
at 2.52 a.m. on Monday morning. A feature of the 
voyage was the very smooth running and freedom 
from vibration, which is vouched for by many of the 
passengers. The results of the record-breaking round 
voyage, which included new east-bound records for 
day runs, noon Friday to Saturday, 737 miles at 
32-04 knots, and noon Saturday to Sunday, 738 
miles at 32-08 knots, will, it is expected, be carefully 
studied by the owner’s technical staff, in connection 
with the ultimate design of the ‘‘ Queen Elizabeth,” 
now under construction at John Brown’s Clydebank 
yard. The excellent performance of the machinery 
must be very gratifying to both the owners and the 
builders, and to the chief engineer, Mr. W. Sutcliffe, 
who during his previous service in the ship as staff 
chief engineer gained a close knowledge of her 
machinery and its capabilities. ; 


The Royal Research Ship “ Research.” 


FURTHER particulars with regard to the design and 
construction of the Royal research ship, to be named 
the “ Research,” which is now being built by Philip 
and Son, Ltd., of Dartmouth, to the designs of Sir 
Stanley Goodall, Director of Naval Construction, 
were released by the Admiralty on Monday last, 
August 15th. The ship has been designed in order to 
carry on the international work of magnetic investiga- 
tion formerly performed by the “ Carnegie,” which 
was operated by the Carnegie Institution of Wash- 
ington, and was burnt at Samoa some nine years ago. 
She is a non-magnetic ship, and in order to eliminate 
all danger of magnetic interference all materials for 
the hull, machinery, and stores are to be as far as 
possible non-ferrous. The ship is rigged as a brigan- 
tine and her hull is constructed of teak planks 
fastened to brass frames. The hull dimensions are :— 
Length on water line, 148ft. 6in.; breadth moulded, 
34ft.; and maximum draught, 13ft. 2in., with a 
loaded displacement of 770 tons. The main pro- 
pelling machinery will comprise a four-cylinder 
Petter ‘‘ Atomic ”’ oil engine of 160 B.H.P., coupled 
to a two-bladed feathering propeller, while the 
auxiliary machinery consists of two 9 B.H.P. and one 
18 B.H.P. engine for driving the two 4-kW, 110-volt 
dynamos, refrigerator, air compressor, and winch. 


endurance of 3000 miles. Considerable 
research work has been carried out at the Yeovil 
works of Petters, Ltd., in order to reduce to the 
absolute minimum the amount of steel used in the 
construction of the engines. For the engine scantlings 
a bronze alloy is being extensively employed, and 
the crankshafts are of special non-magnetic steel. 
The anchors, cables, and rigging wires will be made 
of aluminium-bronze, and all stores and fittings will 
The principal work on which the 


with an 


be non-ferrous. 
investigations in connection with terrestrial mag- 
netism and atmospheric electricity, also meteoro- 
logical and oceanographical work, for which well- 
equipped observatories and laboratories are to be 
arranged. ‘The ship is expected to be completed in 
February, 1939, and should be ready for her first 
cruise to the South Atlantic in October, 1939. 


Ulster Aircraft Works Extensions. 


On Monday, August 15th, on the occasion of his 
visit to Belfast, to inspect the Royal Air Force 
personnel and the aircraft works in Northern Ireland, 
the Minister of State for Air, Sir Kingsley Wood, 
announced the approval of the Air Ministry for a con- 
siderable extension to the aircraft works of Short and 
Harland, Ltd., at Queen’s Island, Belfast. The 
extensions, which are to be carried out at an estimated 
cost of about £150,000, will include a new detail and 
machine shop which is to be built alongside the 
present factory. At the present time employment is 
being found for close upon 3000 workmen, but when 
the new shops are finished and full production has 
been reached the number of workpeople employed 
will be more than double the present figure. Sir 
Kingsley Wood arrived at the Ards Airport, near 
Belfast, where he was received by Viscount Craigavon, 
the Prime Minister of Northern Ireland, and the 
Marquess of Londonderry, former Air Minister, and 
Chief Commissioner of the Civil Air Guard. After 
visiting the Aldergrove R.A.F. station in County 
Antrim, Sir Kingsley flew to the Belfast Harbour 
Airport, where he was received by Sir Ernest Herdman, 
the Chairman of the Harbour Commissioners. He 
inspected the airport and the plans for its extension 
to 360 acres and afterwards visited the Queen’s 
Island factory of Short and Harland, Ltd. In the 
course of a speech made at the Belfast Harbour Air- 
port, the Air Minister said that he was impressed 
with the desire of all in Ulster to help in the efforts 
being made in connection with air defence. He 
promised that Northern Ireland would not be for- 
gotten in any further project which might arise. 


New Manchester Aircraft Factory. 


ON his return from Belfast, Sir Kingsley Wood, 
Minister of State for Air, paid visits to the Govern- 
ment Airframe Factory at Speke, near Liverpool, and 
also visited the works of A. V. Roe and Co., Ltd., at 
Newton Heath, Manchester. On his visit to the Man- 
chester works he announced that the Air Ministry 
had decided to enstrust to A. V. Roe and Co., Ltd., 
the erection of a new aircraft factory at an estimated 
cost of £1,000,000, in which the latest types of air- 
craft would be built. The site for the factory, Sir 
Kingsley said, had not yet been decided upon, but 
he expressed the hope that it would be found possible 
to build it in the Newton Heath area. The present 
factory, he went on to say, now gave employment to 
about 5000 men, but he hoped that during the next 
three months that number would be almost doubled. 
On his visit to the Speke factory the Air Minister 
paid particular attention to an almost completed 
frame of a Blenheim bomber. The factory is designed 
to produce this type of machine, and at the full rate 
of working there will be about 6000 workpeople 
employed in the works. After visiting all depart- 
ments, Sir Kingsley expressed the view that it was 
difficult to realise that but a few months ago there 
was no factory on that site. The present factory is 
to be enlarged and when that is done employment will 
be found for the 6000 workpeople above referred to. 


A Fen Drainage Proposal. 


An Association of Internal Authorities within the 
South Level was recently formed at Ely, with the 
object of considering and dealing with all problems 
which may interest collectively the internal drainage 
authorities of the South Level. Mr. E. Mortimer 
Rose was elected Chairman of the Association and 
Lieutenant-Colonel Goodwyn L. Archer has agreed 
to act as Clerk. An executive committee of nine 
has been formed, in addition to ex-officio representa- 
tives of the River Great Ouse Catchment Board. 
The dangers to which the South Level is exposed at 
times of high water were discussed at some length, 
after which a resolution proposed by Captain Wilson 
and seconded by Alderman Martin was carried. The 


ship will be engaged will be the carrying out of 


that for the future safety of the South Level from the 
danger of flood disaster the most practical scheme in 
preference to any barrage scheme was the con- 
struction of a second river from above the Denver 


Sluice to near the Free Bridge at King’s Lynn. The 
Association urged the Catchment Board to give 


immediate consideration to the proposal, and made 
the further suggestion that the various bodies incor- 
porated within the newly formed Association would 
be prepared to meet their share of any additional 
precept which might be necessary should the pro- 
posed new river be constructed. Meanwhile good 
progress is being made with the dredging and lining 
of the banks of the Marsh Cut from King’s Lynn to 
the Wash and the building of groynes, with the 
object of ensuring that the river shall scour itself 
and carry out, well into the Wash, the silt which 
enters it with the incoming tide. Work has been 
proceeding on the eastern bank of the river, and this 
should be completed within the next few months. 
The work on the other bank will then be begun, and 
should be completed in about a year and a-half’s time. 


New Motor Torpedo Boats. 


On Monday, August 15th, it was officially 
announced by the Admiralty that orders had been 
placed with three shipbuilding firms on the South 
Coast for twelve new high-speed motor torpedo boats. 
Four boats have been placed with Vosper, Ltd., of 
Portsmouth, and two boats are to be constructed by 
Thornycroft’s of Woolston, Southampton. A further 
contract for four special boats of the British Power 
Boat Company’s 1938 design has also been placed 
by the Admiralty with the British Power Boat Com- 
pany, Ltd., of Hythe, Southampton, which company 
has also been entrusted with the construction of two 
experimental boats. These orders are of interest as 
they represent the largest orders for motor torpedo 
boats which have been placed since the construction 
of this special type of craft was begun in 1935, 
These first boats were designed and built by the 
British Power Boat Company, Ltd., and six of them 
are now in service with the Mediterranean Fleet, 
In recent exercises they gave, we understand, a good 
account of themselves, and distances of several hundred 
miles were covered without having to refuel. Six 
other boats were included in the Naval Programmes of 
1936 and 1937, and in June last it was announced that 
seven more boats would be included in the 1938 Pro- 
gramme. That number has been now increased, and 
when the new orders above referred to have been 
completed, over thirty motor torpedo boats will be in 
the service of the Royal Navy. The first boats have 
a length of about 60ft., and a displacement of about 
18 tons, and the armament carried includes two 
torpedo tubes and machine guns, With the later 
boats a length of 68ft. and a displacement of 28 tons 
have been adopted. 


The Cunard White Star Liner “* Queen 
Elizabeth.”’ 


On Friday last, August 13th, at the Press inspection 
of the Cunard White Star liner ‘“‘ Queen Elizabeth,” 
which is now approaching the launching stage at the 
Clydebank yard of John Brown and Co., Ltd., the 
remarkable progress made by the builders in the con- 
struction of the ship was seen and several interesting 
technical features were noted. There now less 
than six weeks to go to the launching date on Tuesday, 
September 27th. Already the launching cradle and 
the fore poppets are being built into position and some 
of the drag chains, weighing in all about 2300 tons, 
are being assembled alongside the hull. The ship has 
a length of 1030ft. with a finished measurement of 
approximately 85,000 gross tons, both larger than the 
*“Queen Mary,” which in many respects is more 
correctly styled a companion ship to the new liner, 
rather than a sister ship. The ‘‘ Queen Elizabeth ” 
will have only two funnels, which has enabled a more 
generous arrangement of deck and public room space 
to be carried out. Another difference in profile is 
the flush deck forward, giving a graceful line from the 
bow to the bridge. Three anchors are to be 
carried, the third in the centre of the bow, which 
has a larger rake than the ‘Queen Mary.” The 
propelling machinery comprises a quadruple-screw 
arrangement of Parsons single-reduction geared 
turbines in two main engine-rooms, the turbines 
driving the two inner shafts being aft, and those for 
the two outer shafts forward. Each set of turbines, 
four in number, drives a single gear wheel with a 
diameter of about 14ft. The condensing plants 
are independent for each set of machinery and are of 
the latest design. Steam is supplied by twelve 
Yarrow type high-pressure boilers, oil-fired and 
arranged in four boiler-rooms. They are the largest 
water-tube boilers ever constructed for marine 
service. The electric generating plant consists of four 
B.T.H. turbo-generating units placed in a special 
engine-room. The launch will take place at 3.30 on 


is 


Tuesday afternoon, September 27th, in the presence 





resolution stated that after seriously considering the 





The designed speed of the ship will be about 6} knots 





present position the Association was of the opinion 





of their Majesties the King and Queen. 














THE ENGINEER 





Ava. 19, 1938 








Gear Performance. 


By H. E. MERRITT, D.Sc. 
No. VIII. 


(Continued from page 168, August 12th.) 


The Influence of Tooth Form.—Ilt is true to say|to permit a quantitative comparison of the efficiency 
that, given good design, the conditions of tooth|of different thread forms on theoretical grounds 
engagement of worm gearing are favourable to the]|alone, but the following observations may serve to 
lubrication of the surfaces, since, as with all types of | indicate the direction in which further research might 
gear, the line of contact changes its position with | with advantage be pursued. 

respect to the surfaces of both members. The higher! The conditions of relative motion between a worm 
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FiG. 47—COEFFICIENT OF FRICTION, WORM GEARS 


thread and wheel tooth at any point are of the 
general type in which the inclination and direction 
of motion of the line of contact are inclined to the 
direction of relative sliding of the surfaces. 


the speed, the better the conditions, as is indicated 
by Fig. 47, and although a limit to permissible 
speed is set by the possibility of directing sufficient 


lubricant on to the surfaces to keep them cooled The 


thread surface indicated initially by rectangles in 
full line will have moved to the positions shown 
in dotted line. Velocity diagrams for the three 
points may thus be drawn as shown at (1), (2), and 
(3) respectively, in which the motions of the surfaces 
of the worm threads and worm wheel teeth relative 
to the line of contact are respectively represented 
by O P and OW, whilst P W represents the velocity 
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FiG. 50—-DIAGRAM OF DISC MACHINE 


of sliding. ‘These velocities may be further split 
up into the “rolling velocities” v-p and vp, normal 
to the line of contact and a relative velocity v parallel 
to the line of contact. The first problem is, therefore, 
to determine what relationships between vryp, Upy, 
and v give the conditions most favourable to lubrica- 
tion, followed by the further problem of how those 
conditions may be realised in an actual gear. 

Direct experimental evidence on the influence 









Arrangement of 
Connecting Chain Wheels ;* 





Ai8 OE 

oe ——}—— 
U 35 | 41 4] 93 159 
2 | 59} 53 | 48 | 41 | 35 





) 050-- —_—— . 
0-050, De Ba 










0:040\— 
| 
0 030}|— 


* 9:024)— 


° 
S 
. £ 


0-018 
0-050 
0-040} 


0-030} 


Coefficient of Friction 


0-024) 
0°-020}- 
0-018; 
0-016; 


0-014 —m 








Rubbing Speed, Ft. per Minute 


Fic. 51.—-EXPERIMENTAL RESULTS 






of the longitudinal velocity vw, on the coefticient of 
friction is still lacking, but it is a reasonable assump- 
tion that it is purely unfavourable. 

The effect of different combinations of rolling 
velocities has, however, been investigated by means 
of the apparatus shown diagrammatically in Fig. 50, 
in which dises A and B, of bronze and steel respec- 





tively, are pressed together with a known force, 











(2) 


FIG. 48—MOTION OF SURFACES RELATIVELY TO LINE OF CONTACT BETWEEN WORM AND WORM WHEEL 


and wetted, and by instantaneous surface tempera-| influence of relative motion on the coefficient of| rotated at selected speeds, and the torque due to 


tures, sliding velocities of 7000ft. per minute have | friction may perhaps be best seen from an example. 
been successfully used. In Fig. 48 is shown a view of a worm wheel tooth, 
It has however already been said that, other|on which three points of contact A,, A,, and A;, have 
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FiG. 49—-TYPES OF RELATIVE SURFACE MOTION 





friction measured by a dynamometer. 


Typical results are shown in Fig. 51, in which values 


of the coefficient of friction are plotted against the 





things being equal, a change in worm thread form | respective lines of contact a,. After a short interval | relative sliding velocity for different ratios of the 


may modity the coefficient of friction and the|of time the lines of contact will have moved to | rolling velocities. th 
efficiency. There are not yet enough available data | positions marked a,, whilst small areas of the worm | contact is stationary, the peripheral velocities of the 


Since in this machine the line of 
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respective discs represent their rolling velocities, and 
their algebraic difference is the sliding velocity. 

With the gear ratios indicated in Fig. 51 the larger 
disc (8in. diameter) always has a greater peripheral 
velocity than the smaller (4in. diameter), and taking 
the former as positive in sign, that of the latter is 
negative. In the case of curve A, therefore, the ratio of 
the smaller to the larger rolling velocity is 1+ —59/35 

< 2= — 0-843, and in curve E it is —0-296. It will 
further be seen from the curves that the nearer the 
ratiO U;p/Ury approaches the limiting value of —1, 
the greater the value of u. The possible range of con- 
ditions is shown in Fig. 49. Here the black bands 
represent the values v;y and vy, the respective lengths 
of profile passing the line of contact in unit time. At 
(4) Upp=—Vpo and conditions are at their worst, 
approaching those of curve A in Fig. 51; at (b) they 
are appreciably better (curve E); at (c) one surface 
is stationary, and at (d) v,,. has reversed its direction 
to give a positive ratio. It may further be noted that 
under conditions (a) discs of steel and steel seize under 
negligibly small loads, and this is a not unexpected 
result, since the hydrodynamic tendency to build up 
an oil film-is nil. Condition (b), accompanied by 
longitudinal sliding, is the common type in worm 
gears; that shown at (c) has the disadvantage of 
concentrating wear and temperature rise, and may be 
encountered at the roots of badly designed spur 
gears ; whilst condition (d) is that which prevails, in 
various degrees, in normal spur, helical and similar 
teeth. 

It will however be noted from Fig. 51 that the 
effect of the ratio between the rolling velocities varies 
with the type of lubricant, other things being equal ; 
and that castor oil responds more readily to more 
fevourable conditions. An explanation of this is not 
yet forthcoming. 

Reverting, however, to Fig. 48, the instantaneous 
efficiencies at the poimts A,, A,, and A, may be com- 
pared in a general way. Thus at A, there exists a not 
too satisfactory negative ratio Upp/vp, and an appre- 
ciable component 1; at A, the ratio Urp/Urw 1S more 
favourable, but is combined with a greater vj com- 
ponent ; whilst at A; the ratio v,p/vp, is positive and 
thus much better, whilst the component 1 is no 
greater than at A,. Hence of the three points, A, is 
the most favourable, and this is confirmed by the 
frequent observation that a tooth bearing favouring 
the “leaving” side gives the lowest temperature 
rise. 

The efficiency of worm gears has been discussed at 
some length because this aspect of performance is of 
much greater importance in worm drives than in 
other types of gear, but it should bé emphasised that 
no ingenuity in devising thread forms giving theo- 
retically desirable conditions can compensate for 
lack of the really important considerations—correct 
materials, accurate manufacture and assembly, 
rigid mounting, and adequate lubrication. 

Irreversible Worm Gears.—Worm gears are theo- 
retically irreversible when the lead angle is equal to 
or less than the static angle of friction. Consequently 
their use in mechanisms in which irreversibility is 
required often appears attractive. A word of caution 
is necessary here. 

The first objection to the use of irreversible worm 
gears is that, if A=, the starting efficiency in the 
forward direction is equal to tan g/tan 2 9, which is 
always less than 50 per cent. To this must be added 
the fact that the coefficient of friction is not a con- 
stant nor even a certain quantity. Since » diminishes 
with increase in speed, a gear which is just irreversible 
when at rest will have a positive reversed efficiency 
when running at speed. For example, a hoist might 
be kept at rest by a statically irreversible worm 
gear, but if it were already descending with a velocity 
giving a value of ¢ less than the lead angle, it would 
accelerate under its own weight. 

Finally, the static value of u may in effect be appre- 
ciably reduced by vibration, and as soon as motion 
starts the gear may ‘“‘ run away.” Thus for lifts and 
the like, in which some braking action is required 
from the gears in the event of failure of the main 
brakes, the lead angle should not exceed 4} deg. 
but cases have been known where, with only 3 deg. 
lead angle, the gears have failed to reproduce the 
expected degree of irreversibility. 

In important drives it is best to design the gears 
for maximum performance and to secure braking 
action by other and more reliable means. 

Efficiency of Spiral Gears.—Since spiral gears are 
seldom used for power drives, the necessity for 
efficiency calculations does not often arise. They 
may, however, be used for hand motions, and an 
estimate of efficiency may then be necessary in order 
to check the effort required. The method to be 
employed in such cases is also applicable to worm 
gears having a shaft angle other than 90 deg. 

If the gears are of the same hand, and have spiral 
angles of o, and o, respectively, where suffixes p and 
w refer to the driver and driven gear respectively, it 
is easy to show that for an angle of friction 9 the 
efficiency is given by 


1 __COS (Gw+ 9) COS op 








pace aks . . VIII (14a) 
COS (Gp—) COS Oy 
whilst if the gears are of opposite hand 
y= 008 (Gu— 9) COS Gp VIII (148) 


~ €08 (6)—¢9) COS dy 
For a given value of the shaft angle &, the effi- 


ciency is a maximum when op=4 (2+ 4), when the 
value of E becomes 
(=3*) 


2 


; ee 
cos? (=52) 
2 


It will also be observed that when the gears are of 
the same hand, the efficiency is zero when oy= 
90 deg.—9. 

As already remarked, however, these expressions 
are of more value in connection with worm gears. 
In such cases 6p7=90 deg. —, when Ais the lead angle 
of the worm, and 6, 2Z—cspy. Due allowance must be 
made for sign.* The value of the coefficient of fric- 
tion may be found from Fig. 47, and from the 
table of factors for other combinations of materials. 


cos? 


VIII (14c) 


, 
Ema ee 


NUMERICAL EXAMPLES. 

Example 1.—To find the tooth efficiency of a pair 
of spur gears, ratio 16/40 (20 deg. corrected tooth 
form) :— 

From Fig. 43, ante, tooth loss factor=21. 

Taking 1=0-08, then from VII (6). 

Azy=efficiency loss=0-08 x 21=1-7 per cent. 
', E=efficiency = 100 —1-7=98-3 per cent. 

Example 2.—To find the overall efficiency of a 
helical gear, input horse-power 1500, ratio= 42/252, 
spiral angle 30 deg., churning losses estimated at 
10 H.P. 

From Fig. 43, tooth loss factor (spur)=8-0. 

From VII (8) 

Tooth loss factor (helical)=8,=—0-8 x 0-866 x 8-0 

=§-§ 


From VII (6) 








0-08 x 5-5 = 0-44 


Percentage efficiency loss 
per cent. 


From VII (1) 
10 


B= (1~ i555 
= 98-9 per cent. 


) (100—0- 44) 


Example 3.—A worm gear has the following par- 
ticulars :—t=5, T=32, d=3-2, m=0-4, n=1440, 
N= 232, and is required to deliver 40 H.P. at the 
output shaft. Estimated churning loss=0-5 H.P. 
To find input horse-power required, total loss, and 
overall efficiency. 

Since q=d/m=3-2~0-4=8, 
and tan A=t/g=5~+8=0-625, 
A= 32 deg. approximately. 

From Table LX rubbing speed coefficient= 2-472. 

From VII (13) rubbing speed = 2-472 x 0-4 x 1440 

= 1420ft. per minute. 
From Fig. 47, .=0-0183. 
From Fig. 46, ante, Ag=4-1 per cent. 
_ 00x40 5.5 
100—4-1- 
= 42-25 H.P. 
Total loss=H,—H. 
= 42-25—40 
=s2-25 H.P. 
Overall efficiency = H»/H, 


From VII (2), H, 


Nate 55 948 per cent. 








Oil Drilling 


TTENTION may now be turned to the drilling 
equipment. The drill pipes supplied by the 
Oil Well Engineering Company, Ltd., are made of 
45-ton tensile steel in 30ft. lengths, weighing 16-6 lb. 
per foot. The external and internal diameters of the 
pipes are 4-5in. and 3-825in., but the effective internal 
diameter is reduced to 23in. by the tool joints, which 
in general practice are only inserted at every third 
or fourth joint, but at Cousland all joints are tool 
joints. These joints are in effect short permanent 
couplings with a relatively coarse thread, the object 
being to accelerate coupling and uncoupling. The 
drill pipe is finished off with an external thread, 
eight 60-deg. V threads per inch, tapered jin. per 
foot. The insert end of the tool joint is 8in. long and 
the socket end 10in. 

The junction is a heavily tapered thread, 4}in. 


de. 





long, four threads per inch. The design of drill pipe 
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joints is of the first importance. While strong to 
resist shock, they must be designed for rapid un- 
coupling and must present as smooth a surface as 
possible. 

The casing is not strictly part of the drilling equip- 
ment, and being a most important item will be referred 
to in greater detail later. That used at Cousland was 
supplied by Messrs. Stewarts and Lloyds in two sizes, 
8in. and 11}in., weighing respectively 38 lb. and 58 lb. 
per foot, and in lengths of 26ft. to 28ft., tested to 
2500 lb. per square inch. It is fitted with inserted 
joints, ten threads per inch, with a taper of gin. per 
foot. 

Between the drill pipe and drilling bit a section of 
specially heat-treated steel is inserted, known as the 
drill collar. As it has to take the greater part of the 
load in drilling and provide weight immediately above 
the bit, it is usually a forged heat-treated bar, inter- 
nally bored, up to 50ft. in length, and generally of 
60-ton nickel-chrome steel. Drilling bits are of so 
many forms that it is impossible to give a detailed 
list. Fishtail bits are generally of steel containing 
0-4 per cent. carbon, but to improve their wearing 
qualities they are faced with some such hard alloy 
as Hay-stellite. This facing is applied on the spot 
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with oxy-acetylene welding plant, and these bits 
can be redressed a number of times. The special 
cone and roller and coring bits are of nickel-chrome 
steel, and are worked to destruction. 


MANIPULATION OF Rotary DRILLS. 


The design of the tools used in handling rotary 
drills is an excellent example of the gradual develop- 
ment and specialisation of tools to their purpose. 
As the economics of drilling depend largely on reaching 
the oil stratum with the least possible delay, the 
design of apparatus for rapidly building up or breaking 
down the column of drill pipe is of great importance. 
Where a grip can be taken of the drill pipe under the 
collar of a joint, a simple circular hinged ciamp is 
used, provided on each side with a lug through which 
long links can be threaded. These links are suspended 
from the travelling block and are secured to the clamp 






































STANDARD FULL HOLE TOOL JOINT 


by bolts through the lugs. A grip has, however, fre- 
quently to be taken on a drill pipe or casing at a 
point where there is no collar, and in that case a 
simple, but ingenious application of the wedge prin- 
ciple is made. The centre opening of the rotary table 
is in the form of an inverted cone. The outer edges 
of the square driving bushes are correspondingly 
coned to fit snugly in position. When it is desired 
to handle a drill pipe or casing the driving bushes are 
taken out ; they are provided with handles for easy 
manipulation, and are actually hoisted out with the 
catline, and for them are substituted the “slips.” 
These are semi-circular bushes, the inside edges of 
which are serrated to grip the drill pipe. Each is 
built in two parts, hinged together for ease in handling, 
so that the bushing consists, in fact, of four segments. 
The serrated edges, forced inwards by the wedge 
form of the slip, ean hold many hundreds of feet of 
drill pipe. It is of vital importance that the joint 
of the drill pipe should be tightly screwed up to pre- 
vent their working loose in the severe action of 
drilling, and it is equally important that they should 
be capable of being rapidly unscrewed when it is 
desired to bring the bit to the surface. For much of 
the screwing up or unscrewing ordinary chain tongs 
are used, but for the first loosening or final screwing 
up special very heavy tongs are used. These special 
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tongs are, in effect, chain tongs, in which the chain 
has been replaced by a clamp of three joints. They 
are 3ft. to 4ft. in length and on account of their 
weight are suspended with counterbalance weights 
from the derrick. 

At right angles to the derrick floor there is pro- 
vided a narrow platform on which the drill pipe can 
be assembled. The pipe is rolled on to this platform 
from racks parallel with it, and is moved forward 
to the derrick entry on two wheeled trolleys. When 
the full length of the Kelly joint has been drilled, 
and it is necessary to add another section of drill 
pipe, the procedure is as follows :—The pumps are 
stopped and the Kelly is hoisted until the first joint 
of the drill pipe is clear of the table, the driving 
bushings having been taken out. The slips are 
then dropped into the rotary table and the Kelly 
lowered back till the slips take hold of the drill pipe. 
The locking pawls of the table are dropped in to 
prevent its moving, or one set of special tongs is 
applied below the joint and prevented from moving 
by a short length of wire rope fixed to the derrick 
frame. Another set of special tongs is applied above 
the joint and a catline taken from it to the cathead 
on the draw-works. By a rapid revolution of the 
draw-works a jerk is applied through this line suffi- 
cient to unloosen the screw. Thereafter ordinary 
pipe tongs are applied and a single man running 
round can rapidly unscrew the joint. The Kelly is 
then hoisted clear and dropped into the rathole—a 
length of piping at the side of the drill floor, akin to 
the old bucket form of umbrella stand. The wigle 
hook is disengaged from the swivel head and on it 
are hung the drill pipe “elevators,” or hinged 
clamps. A length of drill pipe is brought in from the 
assembly platform, the elevator attached below the 
top joint and the new length of drill pipe hoisted over 
the table. The end is then lowered into the open 
joint of the length held in the slips, screwed up with 
pipe tongs and finally with the heavy tongs. The 
next operation is to hoist the new column of drill 
pipe until the slips are free and can be removed. 
It is then lowered until the top joint of the new length 
is a foot or so above the table, when the slips are 
replaced to hold the column. Then the drill pipe 
elevator can be removed, the hook transferred to the 
swivel, and the Kelly hoisted back into position and 
screwed to the new length. A slight lift frees the 
slips and when they have been replaced by the driving 
bushings all is ready to recommence drilling. The 
clutch of the rotary table is thrown in and the brake 
of the draw-works eased off until the bit is biting. 
It is then clamped, but is eased off whenever the 
driller judges that the bit is not fully biting. At the 
same time the pumps are started, and the mud-flush 
is fed through the hose and swivel to the Kelly and 
drill pipe. 

If the bit is to be replaced the drill pipe is hoisted 
and “ broken ”’ in lengths of two or three joints and 
stood against the sides of the derrick in double or 
‘“*thribble”’ stands. The lengths are guided at the upper 
end against a “finger” board projecting from the 
side of the derrick by the ‘‘ derrickman ”’ perched on 
a somewhat precarious platform. When the bit has 
been hoisted clear of the table a cover is placed over 
the table opening to prevent such accidents as the 
bit falling down the hole when being unscrewed. 
Skilled drillers can withdraw the drill pipe in three- 
joint lengths at the rate of 1000ft. per hour. 

Efficiency in drilling depends very largely on a right 
judgment of the pressure to be applied, the pressure 
being applied solely by the weight of the tools and 
the correct weight being dependent on the type of 
rock in which the bit is working. If there is too little 
weight on the bit it becomes dulled and speed is 
lost, while too much weight may cause the bit to 
seize or cause a twist-off of the drill pipe. Cutting 
speed increases almost directly in proportion to the 
weight applied, but for the reason above stated the 
temptation to speed up by increasing the weight must 
be resisted. The pressure naturally depends on the 
depth of the hole and length of tools in it ; at shallow 
depths the weight and pressure will probably be less 
than that desired ; at great depths very much higher. 
At depths of 3000ft. and upwards it is reckoned that 
only one-eighth of the weight of the drill stem should 
be permitted to bear on the bit; the rest must be 
taken by the crown blocks. It should be borne in 
mind that the mud-flush has a buoyant action, which 
reduces the actual weight to be considered by about 
15 per cent. 

To assist the natural skill of the driller weight 
indicators are employed. Perhaps the commonest 
type, and that installed at Cousland, is the Martin- 
Decker. This consists of a diaphragm clamped to the 
dead line with a projecting stud which forms a kink 
in the dead line. Weight on the dead line causes the 
rope to straighten and drive the stud back against the 
diaphragm. The diaphragm in turn compresses the 
fluid behind it and this, through tubing, operates a 
gauge. The instrument also registers the torque on 
the drill pipe, speed of table, and mud pump pressure, 
and a second dial gives a continuous record of these 
quantities. A reading at Cousland, drilling at 860ft., 
was torque, 80 ib.-ft.; weight, 18 tons ; mud pressure, 
90ib. The speed at which the rotary table is driven 
is varied according to the formation and whether 
drilling or coring is in progress ; it may be as low as 
30 r.p.m. or as high as 150 r.p.m., the lower speed being 
for coring. The Martin-Decker instrument is care- 








fully calibrated to begin with; at Cousland each 
division of the dial indicates a weight of 1} tons and 
a vernier reads to an eighth of a ton. The weight of 
the tools depends on the depth, but the ‘‘ danger 
weight ” is 60 tons. A sample driller’s report in 
October, 1937, reads :—‘* Pumps at 60 strokes per 
minute. Mud pressure 150 1b. Fluid: mud with a 
little Aquagel, of 1-15 8.G. Cored from 567ft. to 
600ft. in eight hours with a 10}in. Hughes H.F. core 
bit. Table speed, 30 r.p.m. Eight lines on block, 
eleven points hanging, two drilling.’”’” From the last 
item it is discernible what a small proportion of the 
weight is actually bearing on the bit. 

The speed of drilling depends on the penetration of 
the rocks and different bits are designed for various 
types of rock. The simplest form is the fish-taii, a 
single broad flat blade. But a greater number of thin 
edged blades will achieve a greater penetration for 
the same drilling pressure, and the rotary system 
would never have been capable of tackling hard rocks 
had it not developed bits of the latter type. The first 
modification was the mounting of two or more discs 
on horizontal spindles, presenting thin edges to the 
rock, and, by reason of their rolling as opposed to 
tearing action, they registered less resistance than the 
fish-tail. The modern developments are the Hughes 
and Reed bits. In the first type two or three cones 
are mounted with their axes at 45 deg. from the hori- 
zontal and points towards each other so that one edge 
of each cone is parallel to the rock surface, and on 
these cones are milled a large number of cutting teeth. 
In the Reed type the cones are replaced by toothed 
rollers. In both types the drill stem, at a height of 
about 6ft. above the bit, is provided with four milled 
rollers set vertically in its cireumference, which serve 
to ream out the hole to a slightly greater diameter 
than that cut by the bit, giving greater clearance for 
the tools and a smoother walled and more perfectly 
cylindrical hole. 

Penetration is to some extent measurable by the 
size of cuttings, assuming that the mud-flush is 
removing the cuttings as fast as they are formed ; 
large cuttings indicate high penetration and small the 
reverse. But, apart from the fact that excessive 
pressure is bad for the tools, large cuttings require a 
greater effort from the mud-flush of given specific 
gravity to bring them to the surface, and experience 
has proved that there is an optimum size of cutting 
from the point of view of the total power expended. 
Further, if the bit turns out cuttings larger and faster 
than the circulating fluid can lift them, the cuttings 
stay at the bottom until ground up sufficiently finely to 
be lifted. If the flush is inefficient and the annular 
space is filled with a mass of coarse cuttings only just 
in suspension, then the moment the circulation is for 
any reason interrupted the cuttings will settle about 
the drill and tend to “freeze” it. There must be 
adequate clearance about the bit, otherwise the fluid 
will develop excessive velocity at that point and tend 
to lift the cuttings before they have been adequately 
ground up by the bit. 

Even with the best designed forms of bit it will 
be realised that in many hundreds of feet of drill 
pipe great stresses are set up—the upper portion 
is in tension, the part nearest the bit is in com- 
pression, and all portions are subjected to torsion. 
With a crude form of bit there will be jumping up 
and down of the drill pipe as the bit tries to relieve 
itself of excessive pressure, and this motion sets up 
impact stresses. As the bit approaches the ideal form 
both torsional and impact stresses will be reduced, 
but the writer has known hard rock to cause even 
the best of bits to jump, resulting in the 20 tons or 
more of surface tackle moving up and down in jerks 
of a foot or more when drilling at a shallow depth. 
‘* Twist-offs ’’ of the drill pipe occur, usually near the 
bit, where the maximum bending and compression 
stresses are met with, the pipe generally giving at 
points well away from the joints. Attempts made to 
recondition fatigued drill pipe have not been regarded 
as successful and operators prefer to follow some rule 
established by experience before totally discarding 
a drill pipe. One rule is that 1000ft. of drill pipe 
should drill five times its length with safety. 


Verticality of the hole is a matter of prime import- 
ance. The chief cause of deflection is excessive bit 
pressure, or speed, but it may also be caused by 
excessive fluid velocity, the fluid being jetted out 
of the holes in the bit with such force as to cause 
caving of the walls. Instruments have been designed 
to test both the amount of deflection and its direction, 
the first being of simple design, and the second 
much more complex. A simple inclinometer is a 
glass bottle filled with a mixture of equal parts 
of water and hydrofluoric acid, which is placed in a 
metal sheath and lowered down the hole by the bailer 
line, or, preferably, by means of a light wire. The 
level surface of the liquid is etched on the walls of 
the bottle and the angle of deflection can thus be 
easily read on withdrawal. When it is stated that 
deep holes have been known to “ drift’? over 100ft. 
horizontally for every 1000ft. of depth and develop 
an inclination of over 20 deg., it will be realised that 
a deflection of 5 deg. is a relatively trivial matter. 
It is an interesting illustration of the elasticity of 
drill pipe that holes have been drilled with the 
bit and lower portion of the stem running almost 
horizontally without excessive damage to the drill 
pipe. There are several methods of directional survey- 





ing of wells, each with its enthusiastic upholders, 





It may be 
mentioned that holes are sometimes deliberately 
drilled off the vertical to permit of several holes 
being drilled with one rig, by methods involving 
specially designed drill collars, bits, knuckle joints, 


but none of them is absolutely reliable. 


&c. The most troublesome cause of deflection is 
highly inclined strata, in which the drills tend to 
go off in the direction of dip, but it is noteworthy 
that in moderately inclined strata the rotary drill 
is more inclined to go the opposite way, i.e., at right 
angles to the planes of stratification. 


CorE DRILLING. 


Whether a hole be drilled in known or unknown 
ground it is necessary to secure geological evidence 
regarding the strata drilled through, for, even in 
known ground, it is essential to know when the bore 
is approaching the known oil stratum ; it is a case 
of looking for well-known geological horizons recog- 
nisable from the chippings sent up by the mud-flush. 
In order to determine accurately at what depth any 
given cuttings have been drilled out, it is necessary 
to know the time needed for the fluid to bring chip- 
pings up the hole. This time is computed by taking 
into account the depth and diameter of the hole, and 
of the drill stem, and the speed capacity of the pumps. 
If there is any dubiety the matter may be checked 
by pumping a quart or two of red paint through the 
circulating system. The mud ditch through which 
the mud-flush is circulated on return to the surface 
is fitted with riffles near its upper end which impound 
the coarser material so that it can be shovelled out 
and washed clean of mud for identification purposes, 
or a vibrating screen can be used for the same pur- 
pose. If a sample definitely from the formation 
in which the drill is working is desired, it can be 
obtained by stopping drilling and continuing the 
circulation until no more cuttings reach the surface ; 
the last to come up should be from the bottom 
formation. 

While reasonably dependable in known strata, 
evidence based on cuttings alone is unsatisfactory in 
strange ground. Rapidly alternating thin bands of 
sandstone and shale are liable to be entered in the 
drill log as a single bed of sandy shale, and, what is 
more serious, low-pressure oil and gas-bearing sands 
may be bored through without recognition, owing to 
their being ‘“‘mudded off.” To overcome these 
difficulties, and to secure a much more detailed and 
authentic record, it is the custom at prospecting bores, 
such as that at Cousland, to resort to core drilling. 

The general features of all coring bits are the same. 
There is an outer barrel into which the bit is screwed 
and welded, and which is itself screwed to the drill 
collar. In this type of bit cutters are borne only on 
the circumference, for the centre must be left open 
to admit the core. -Soft formation core bits are a 
development of the fish-tail—three alternate saw 
teeth and three projecting vane teeth—which are 
sufficient to cut the rock by scraping action. Hard 
formation core bits are a development of the roller 
type, with six cutter wheels mounted on the circum- 
ference, and set alternately ‘‘ out’ and ‘‘in,” like 
the teeth of a saw. The wheels are so spaced that the 
bit head rotates true with the centre of the core, and 
there is a fluid discharge hole above each of the cutters, 
Within the outer is an inner, or core, barrel. At its 
lower end this barrel is provided with core catchers. 
These catchers are springs, mounted on the inner 
edge of the core barrel, and tending to push inwards 
and downwards, but held back by the core as it 
pushes its way up inside the barrel. When it is 
judged that sufficient core has entered the barrel, 
the drill stem is hoisted, the core catchers fall, and 
grip the core which is easily broken off. At the top 
end of the core barrel is an upward-opening ball 
valve connected with a vent. This valve allows the 
mud fluid pushed up before it by the core to escape. 
The working fluid coming down the drill pipe is fed 
to the cutter head through the annular space between 
the inner and outer barrel. Cores are cut in lengths 
of 10ft. to 20ft., the latter being routine at Cousland. 
They seldom, if ever, come up in one solid piece, but 
break into lengths of a foot or less. They are fre- 
quently jammed so tight in the core barrel that they 
have to be driven out by hydreulic pressure, by 
attaching a pump connection to the upper end of the 
barrel. 

Before passing on to the circulating system, some 
remarks on power requirements may be included. 
Oil engine power has been adopted at Cousland 
because of the lighter and more portable nature of 
such engines, but steam engines are generally pre- 
ferred in drilling, because of their greater flexibility 
to meet variable and sometimes excessive loads. 
Power is required for three separate purposes—rotat- 
ing the drill stem, driving the pumps, and hoisting 
the drill stem or casing. The first two draw upon the 
source of power simultaneously, but when hoisting 
operations are in progress they are idle. 

Experience has proved that the power necessary 
to drive the table is almost constant, and does not 
vary appreciably with the depth or size of the drill 
pipe, and seldom exceeds 20 H.P. The power required 
for the pumps increases with the depth of hole. The 
pressure required increases about 100 lb. per 1000ft. 
of depth. The volume of fluid circulated, however, 
decreases by about 60 cubic feet per minute, so that 
at a depth of 6000ft. over 100 H.P. will be required 
for the pumps. Under special conditions the power 
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The Cousland bore is not 


required is much greater. 
intended to exceed 3500ft., and for that depth the 
available power is amply sufficient, the pressure used 
being normally 150 lb. per square inch. The heaviest 
consumption of power occurs in hoisting operations, 
and in deep holes may run as high as 250 H.P., but 
by increasing the number of lines on the blocks and 


can always be increased at the expense of speed. 
A typical steam engine designed for drilling is a 
12in. by 12in. duplex engine of 275 H.P. running at 
300 r.p.m., using steam at 150 lb. pressure supplied 
from locomotive boilers. 

(To be continued.) 











Krangede Hydro-Electric Power Scheme. 


N 


MIHE Krangede development is the largest hydro- 

electric power plant of private possession in 
Sweden. The owner, the Krangede Company, com- 
prises several large industrial undertakings and supply 


authorities in the middle of Sweden, as well as the 
town of Stockholm and also the South Swedish Power 


Company (Sydsvenska Kraftakticbolaget), the largest 
municipal electricity supply authority in Sweden. 
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77 kV transmission lines and about 150 kiloms. to 
Stockholm by a 220 kV line. In addition, a trans- 
mission line is now being built from Horndal to 
Nissj6, a distance of 325 kiloms. to the south. When 
this line is completed power from Krangede will be 




















Fic. 3—220-KV TRANSMISSION LINE TOWER 


distributed by the network of the South Swedish 
Power Company, the northernmost point of which is 
Nassj6, and also transmitted to Copenhagen in 
Denmark, about 1000 kiloms. from Krangede. 


the use of two or more gear ratios, the force exerted | tion was that he considered it would be necessary to 


build before 1955 no less than four high-tension trans- 
mission lines from the north to the south, and that 
it was suitable to build in the first instance the line 
mentioned above interlinking the networks of the 
Krangede Company and the South Swedish Power 
Company. In addition, it was visualised that the 
next trunk line would be a State-owned transmission 
line from Stadsforsen to Vasteras. This line is now in 
course of construction. The third and fourth lines 
were suggested to be owned by the State and the 
Krangede Company jointly, so as to preserve a co- 




















FIG. 5-OUTDOOR SWITCHGEAR 


operation between the State and privately owned 
interests. Until line No. 2 is completed, power is 
transmitted by the State over the existing Krangede 
line as a temporary measure. 

The Krangede power plant utilises in one power 
station a gross head of about 59 m., formed by several 
rapids over a total length of 2-5 kiloms. The catch- 
ment area of the Indal River at this point is 20,467 
square kilometres, and the lake area 9-9 per cent. 





Attention has recently been paid to the most suit- 
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Fic. 1—POWER LINES IN SWEDEN 








The power station is situated on the Indal River 
in the north of Sweden, about 500 kiloms. north of 
Stockholm. The electric power is at present trans- 
mitted 340 kiloms. to the south—Fig. 1—by a high- 
voltage feeder designed for a working pressure of 
220 kV and a capacity of 130,000 kW directly to a 
main sub-station at Horndal. From this sub-station 
the power is distributed to various industries by 





able way of transmitting power from the many water- 
falls in the north of Sweden to the south, where the 
bulk of the population is living, but where the exist- 
ing water power has already been more or less fully 
developed. Regarding this matter, the Director- 
General of the State Railways, Mr. Hj. Granholm, 
was appointed by the Government to carry out a 
special investigation. The result of this investiga- 
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FiG. 4—ELEVATION OF KRANGEDE DAM 


metres per second. The spring flood, however, rises 
to about 2000 cubic metres per second, while the low 
water sometimes does not amount to even 100 cubic 
metres per second. 

The river coming from the high mountains in the 
vicinity of the boundary of Norway flows in its upper 
course through several large lakes very suitable for 
regulation purposes. Just above the power station, 





oe 


‘ntake 






ws 






Log Booms 





cig Log Booms ~ 


Outdoor Switching 


, A 
Station Drs Tunnel 











POWER 
= STATION: 











: S <P 

Ro ne Temporary Power (Se (o0 
200 “aes NA od 

= \ 160) 


0 100 200 300 400 
Scale Metres 























THe ENGINEER 








FIG. 2—PLAN OF KRANGEDE DAM 


194 





THE- ENGINEER 





Aue. 19, 1938 











the river passes Lake Gesunden, with an area of 
30 square kilometres, an excellent reservoir for the 
daily and weekly regulation. When the regulation 
of the large lakes has been completed, the low water 
is estimated to amount to about 250 cubic metres 
per second. 

At present the power plant is built for three units, 
each of a capacity of 35,000 kW and a water con- 
sumption of 70 cubic metres per second. In its final 
development the plant will presumably consist of six 
generating units with a total output of 210,000 kW and 
a water consumption of 420 cubic metres per second. 

As can be seen from the general lay-out drawings, 
Figs. 2 and 4, and other engravings herewith and 
on page 202 the power plant comprises parts as 
given in the next column. 





the rapids. 

(b) Intakes, being an extension of the dam. 

(c) Temporary dam between the intakes and the 
left bank. : 

(d) Penstock shafts. 

(e) Power station, situated underground. 

(f) Tail race tunnel. 

(g) Erection hall on the ground above the power 
station. 

(hk) Low-tension switchgear building and control- 
room, connected to the erection hall. 

(¢) High-tension outdoor switchgear. 

(j) Arrangement for timber floating. 





(k) Bridge over the river downstream of the dam. 
(To be continued.) 








The Changing Outlook of Engineering 
Science. 


By Prof. R. V. SOUTHWELL, F.R.S. 


HE outlook of engineering science is changing, as 
I believe, for reasons which for the most part are 
beyond our control; and it is changing fast. From 
day to day, absorbed in immediate duties, we may 
not be conscious of the change ; it is not fast enough 
for that. But now and again (and a meeting such as 
this affords a convenient opportunity) we ought, as I 
think, to step back and take a wider view. The trend 
of engineering concerns us all, and the policy to be 
adopted in the face of changing circumstances. 
Neither can we, whose profession is teaching, afford 
to disregard changing conditions in industry, nor can 
you, because your work is practical, afford to be 
unconcerned in the state of engineering schools 
where now the men are being trained who within 
another quarter century will be leaders in their pro- 
fession. 

Such as they are, I shall try to present my views 
under three main headings: (1) our policy in regard 
to the teaching of engineering science ; (2) our policy 
in regard to engineering research ; and (3) “ foreign 
policy ’’—our relations with the community. Through- 
out it will be the keynote of my argument that 
whatever may have been the circumstances of the 
past, those of to-day forbid a policy of isolation ; so 
that whether academic or practical we must do our 
planning in collaboration, because ultimately our 
objectives are the same. It will make for brevity if 
I may use the words “‘ engineering ”’ for the practical, 
‘ engineering science ” for the academic aspect of our 
profession, so making partial distinction between 
application (the art) and study (the principles). But 
the separation is artificial, and should be permitted 
only for temporary convenience. Our objectives are 
the same, and frontiers should be ignored in our dis- 
cussion of common policy. 

Engineering was defined by Thomas Tredgold as 
the art of directing the great Sources of Power in 
Nature for the use and convenience of man”; engi- 
neering science I define, conformably, as ‘ science 
studied with a view to application.” It can trace its 
ancestry (I suppose) back to Archimedes or even 
further ; for its name shows geometry to have origi- 
nated in surveying—a branch of engineering science 
as defined just now. But, notwithstanding this very 
respectable pedigree, it was not, I think, until 1840 
that our subject was admitted into the select circle of 
university studies, not until much later that its status 
was acknowledged by the award of an honours degree. 
Here, as in other subjects, wise conservatism will 
resist light-hearted innovation, but here a die-hard 
conservatism may not take shelter in long-established 
tradition. Our history is short, and it covers very 
eventful years ; a policy that was right before the 
war may not be the best policy to-day. 

Nor can we safely argue from experience gained in 
allied subjects of university teaching. For engineer- 
ing science is not, like chemistry or physics, a separate 
branch of natural philosophy, but natural philosophy 
studied from a particular standpoint and with a special 
purpose. Thus the planning of instruction for our 
undergraduate students is a problem very different 
from the planning of an honours course in chemistry ; 
because the chemist will use later, for his work in the 
world, the same technique that he has used in his 
university laboratory, whereas the engineer is being 
prepared for work quite different—his lectures and 
laboratory courses are not so much of practical value 
in themselves as a means of training him to think. 

There is a further point of difference, in that the 
eontent of our subject is determined not only by the 
growth of knowledge, but by the trend of practice ; 
it includes all natural science that has been applied to 
the service of man. It is a commonplace that the 
boundaries of natural science have so extended that 
no man now can hope to comprehend the whole of 
physics, or chemistry, or any other field ; specialisa- 
tion has become imperative. But engineering science 
embraces all these fields ; its boundaries extend, not 
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only continuously, as knowledge grows in tracts 
already surveyed, but at times by a sudden accretion 
of new territory—as when recently the new tech- 
nology of plastics came to replace, for many purposes, 
older methods of fabrication in wood or metal. Thus 
a problem, strictly speaking, insoluble confronts, 
and will always confront, all schemes of training for 
industry : What should be the content of a university 
training ? What is to be our policy in the face of this 
continuous accretion of knowledge, seeing that there 
is no corresponding increase in the capacity of under- 
graduates to absorb ? 
* * * 


* * 


No one, I think, will question that a dilemma con- 
fronts all teachers of engineering science ; no two of 
us, I fancy, will agree in detail regarding the action 
by which it should be met. On the one hand, more 
and more specialised knowledge finds application in 
engineering practice ; on the other, our industrialists 
—now, with rare exceptions, well disposed to the 
engineering graduate whom once their predecessors 
regarded with a blend of amusement and contempt 
seem agreed in demanding that students shall come to 
them, not as incipient specialists or as trained tech- 
nicians, but as men who have been educated to take 
wide views, trained to think and qualified to negotiate 
and to control. Here are conflicting demands, to be 
reconciled as best we may in the construction of our 
time-tables. Inevitably they conflict, since days have 
not lengthened, nor is there any noticeable increase 
in the power of the average undergraduate to absorb. 

Faced with this dilemma, different teachers pro- 
pound different solutions—none claimed as wholly 
satisfactory or as disposing finally of a problem which 
inevitably will become more acute. That, as I see 
the problem, is its crux. It is not enough to be 
opportunist and to find a makeshift solution now, 
because of all sciences engineering is the least static. 
Unless we plan radically, though our trouble be 
allayed for the time, it will inevitably return. 

Since Iclaim no authority for my views, some 
vigour in presentation is perhaps allowable. I main- 
tain that it is both an easy and an unsatisfactory 
solution that they propound, whose recipe in effect is 
either a lengthening or an intensification of our 
academic courses. The lengthening may be overt 
the addition of another year to the honours course 
or it may be concealed in a demand for a higher 
standard at entry, which would mean, if adopted, a 
more severe specialisation at school. The alternative, 
which I have termed intensification, is to load still 
further our already heavily loaded time-tables ; 
whatever knowledge will or may be useful to the 
practising engineer, that knowledge must be acquired 
and therefore (for this is the essence of the argument) 
it must be represented by courses in our lecture lists. 

It will be said that I am entitled to call this policy 
unsatisfactory, not to call it easy. But I am im- 
penitent, for what I mean by easy is this facile assump- 
tion that a subject once on the lecture list will be 
taught and therefore learned. I am aware that at the 
age of twenty or thereabouts a student’s power of 
memorisation can be almost uncanny ; moreover, it 
can be (and I am afraid often is) stimulated by 
intensive ‘‘ coaching.” But what concerns us now is 
his ability to absorb, and this I believe to be a 
quantity much more obstinately constant. Except- 
ing the really first-class man (who is not the essence 
of our problem), I maintain that planning must be 
conditioned, first and foremost, by ineluctable limits 
to the instruction we can give with confidence that 
it will really be assimilated. It is easy, I repeat, to 
proceed on the assumption that lectures delivered are 
lectures absorbed, but the fallacy of that assumption 
will be shown by our third-class students in their 
examination scripts, by our better students when 
they come to attempt research. 

As it seems to me, the real and difficult duty of a 
professor is to decide, not what subjects of instruc- 
tion should be included because of value, but what 


(a) Regulation dam, situated at the upper end of 





mind already taxed, it will push out something still 
more valuable. Choice is hard, for there is so much 
that he would wish to include, so much that has 
undoubted value ; yet the choice must be made. 

. 


* * 


Neither in a lengthening nor in an intensification of 
engineering courses, as I believe, shall we find more 
than a temporary and makeshift solution of our 
problem, and this for a reason that is fundamental. 
However long we make our terms, however full our 
time-tables, and however great be the capacity of our 
students to absorb, still we shall have failed to satisfy 
the demand of industrialists for men of personality, 
educated to take wide views. I hold it a profound 
mistake to believe (or to plan as though we believed) 
that all that universities can give to the young engi 
neer is given in their engineering schools. Specialisa- 
tion is easy, if the demand of industry were for 
specialists ; but that, as I tried just now to show, 
would be a sorry outlook for ourselves, and we ought 
to be glad that in fact the demand is plainly different. 
Glad, but not complacent ; for to meet that demand 
deliberately, instead of merely assuming that it will 
be met, we shall have to adopt a standpoint very 
different from what is customary in discussions of 
“ training for industry.” We must not lightly assume 
that ‘ first year work ” can be done at school without 
detriment to the cultural education which industry 
has begun to value, or that we have done our duty 
by our students when every hour of the working day 
is absorbed by some lecture or laboratory course, 
and no appreciable time is left for those divergent 
pursuits which we lump together under the heading 
of ‘undergraduate activities.” In my experience 
it these activities—too often forgotten in our 
planning—which do most to develop the qualities 
that are desired in our products. Their scientific and 
technical training must be our first concern, but 
seeking to fulfil this duty we must not plan as though 
automatically, in any odd hour that we leave vacant, 
our other aims will be realised. 

I am not so foolhardy as to obtrude my personal 
views in detail, but in principle I will try to state them 
plainly, and I will outline now one possible scheme of 
action in this business of planning. First of all, we 
must decide the purpose which our honours courses 
are meant to serve. Here my view is at least clear- 
cut—their purpose is to train recruits for industry, 
and the taking of honours in a final examination should 
indicate an assimilation of engineering principles 
adequate in a man who is starting a professional or 
industrial career, but not more than this. It may be 
objected that this view makes no provision for the 
really first-class man. [agree that it makes no special 
provision, but not that this is an objection, because 
to me, as I have said already, the first-class man 
does not seem the essence of the problem. 

For what, after all, is this first-class ability, that 
it should demand an examination specially designed 
to detect it? Is it something that would escape 
detection otherwise ? If you mean qualities of such 
value to industrialists that they should seek it, even 
at the cost of higher salaries, then I suggest that we 
ought to inquire of industrialists, whether in their 
view these qualities can be expected to reveal them- 
selves in a written examination. I suspect that the 
answer will be something of this kind : ** In examina- 
tions as they are to-day, it matters little to us whether 
a man has taken a first or second-class, provided that 
his personality suitable. He must have the 
requisite personality, and his knowledge of engineer- 
ing principles must be real and ready-—ready to be 
turned to the various problems that arise in our par- 
ticular activities. But what we want we are as likely 
to find in your second-class as in your first.” 

If, on the other hand, when you talk of first-class 
ability you mean ability to do research, then T am 
prepared to hazard an answer of my own. Research 
ability reveals itself as ability to do research. Exami 
nations are not its best detector ; their proper func 
tion is to test that what has been taught has been 
absorbed, and research cannot be taught—-or even its 
methods—except informally, in the course of some 
actual investigation. If this is first-class ability, let 
it reveal itself inthe only way that leaves no doubt, 
by research actually performed. Restricting our 
examinations in the way that I have suggested, we 
shall provide the requisite opportunity, for what the 
normal student can absorb only in three years the 
‘*‘ really first-class ’’ student will be able to absorb in 
two. We shall have time to give him what he really 
needs, which is training specially suited to the 
individual. 


* * 


is 


1s 
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Secondly, in discussing this and consequential 
problems, I would call industrialists into council. 
In the jargon of Section F, they and we are in the 
relation of consumers and producers, and though in 
the past it was our part to stimulate demand by pro- 
ducing something that they needed without realising 
the fact, we cannot now afford to disregard the con- 
sumer’s point of view-——as in some fields, it seems, 
British producers are prone to do, But I mean more 
than this. I mean that the time is past, or all but 
past, when his three years at a university and his 
two years of apprenticeship could be regarded as 
wholly distinct phases in the training of an engineer, 
to be planned both separately and independently. 

To industrialists, having called them into council 
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I would say: ‘Let us seek to work out a plan, 





























Ava. 19, 1938 





THE ENGINEER 


195 








whereby you may be provided with the recruits you 
say you want—men who with adequate knowledge of 
engineering principles combine some breadth of back- 
ground, who by intercourse with men of other train- 
ing have gained some maturity of bearing. To achieve 
this end it is essential, as 1 believe, that we forbear 
to regiment them too strictly in the five years we are 
apportioning ; we must not forget the importance of 
leisure to the formation of personality. And here 
I fancy that you no less than ourselves will find your 
details apt to negative your principles ; you, too, 
in my experience are inclined to fill the whole of 
every available day. But to show that we mean busi- 
ness, we teachers now, as a first step, ask you to 
scrutinise our syllabuses and say from your experi- 
ence whether items could be omitted either (1) as 
never likely to be applied in practice, or (2) as being 
easily and more appropriately learned in works. We 
do not engage to drop a subject because you have not 
found it useful; that may be an accident of your 
particular interests, and even though no industrialist 
finds it useful (speaking professionally) we must still 
reserve a right to teach what we believe to have 
educational value. But every item on your list we 
will undertake to scrutinise carefully—to put, so to 
speak, on trial, and I for my part do not doubt that 
thereby we shall find much that has crept into our 
courses more by accident than design.” 

I turn to research. Other teachers will feel as I 
do that life would be a duller thing if teaching were all, 
if we ceased to have that zest for the unsolved pro- 
blem, and the rarer thrill of a problem solved, that 
every researcher knows, though his problem be of 
interest to himself alone. What answer, then, can 
we make to the pessimistic forecast that engineering 
research at universities is doomed to ultimate extinc- 
tion, because as engineering comes to make ever 
fuller use of mathematics, physics, and chemistry, 
more and more its problems will be such as only 
specialists in those subjects can investigate, while 
for ad hoc experimentation generous provision exists, 
and will increase, in government institutions and in 
the reaserch departments of our larger works ? Here, 
too, as I see it, is a challenge we must face together, 
whether we be users or purveyors of research. Demand 
will react on supply, and supply on demand, unless 
in collaboration we shall not plan aright. 

For my own part I am persuaded that here, where 
the case for pessimism seems at first most strong, it 
is most easily answered. I do not believe that depart- 
ments of engineering will either cease from research 
activity or be merged in departments of physics or 
chemistry, for the reason that though engineering is 
not a separate branch of natural philosophy, but 
natural philosophy studied with a view to applica- 
tion, yet the attitude of the engineer to his problems 
is, as I believe, something both peculiar and worth 
preserving. 

It will suffice to explain my meaning if I make com- 
parisons with the mathematician and physicist, 
leaving others better qualified to deal in like manner 
with the chemists. Wherein, then, does the outlook 
of the engineer differ from that of the physicist ? 
Mainly, I think, in that his problems are inexorable, 
and he recognises them as such. The physicist, 
despairing of progress along a path attempted, is 
free to try some other. The engineer has to solve the 
problem as it is presented, and some solution he must 
have, even though it be only approximate. It has 
been the fashion of late to jeer at the engineer's 
‘* factor of safety ’’—changing its name to “ factor of 
ignorance,” and asserting that, like charity, it covers 
a multitude of sins. We must, I think, admit the 
criticism to be largely true as regards the past ; 
too often factors of safety have been a refuge and 
an excuse, rather than the extra assurance that they 
ought to be. But they have come down greatly of 
late, since aeronautics set an added value on weight- 
saving achieved without loss of efficiency, and the 
time, I think, is near when they will have values 
strictly dependent on the reliability of our materials. 
As “factors of uncertainty ” they will always have 
a raison d’étre. 

Now uncertainty of this kind does not, as I see the 
matter, enter into the physicist’s scheme of things at 
all. The physicist’s problems are fundamental, and 
he is not the man to let them be complicated by addi- 
tional difficulties. If corrosion is a potential source 
of trouble, then he will use gold if need be ; if mag- 
netic flux is calculable only for one or two particular 
shapes, then he will use those shapes. Because 
throughout he is free to choose. His shapes are not 
dictated by constructional or manufacturing require- 
ments, nor his materials by considerations of strength 
or cost. 

Simple illustrations are best. Let us visualise the 
attitude to elasticity of a physicist who still retains 
some interest in nineteenth-century physics. He will 
be interested in Hooke’s law, and in its interpretation 
as a statistical average of effects due to forces from 
very many atoms. He will recognise two distinct 
types of strain, the first involving change of dimensions 
without change of shape, the second change of shape 
without change of volume, and he will devise ingenious 
experiments for measuring the two relevant elastic 
moduli. In this connection he will study Saint- 
Venant’s theories of torsion and of flexure, and he 
may even pursue the harder parts of elastic theory 
with the aim of eliminating errors in measurement 








that result from straining due to weight. But speak 








to him of the strength and distortion of an engine 
crankshaft—a matter of interest in practice, so long 
as engines tend to fail by torsional vibration—and 
if you find him interested then—well, he is an engi- 
neer in disguise! For speaking qua physicist, he will 
say: ‘“‘I see that both torsion and flexure are 
involved—that is, both of the two fundamental 
types of strain—but why study these in a body of such 
appalling shape ?”’ And the engineer can only reply : 
““ Because I must. This shape was not evolved for 
its intrinsic interest, but its strained form is important 
none the less—and very difficult to calculate.” There 
you have the clash of interests. The physicist wants 
his problems unalloyed, the engineer is not free to 
choose. ‘‘Go to the applied mathematician, thou 
sluggard !’’ is likely to be the final word. 

Well and suppose he does ? Will he find what he 
is seeking—a power of analysis that turned on his 
problem will lead to its solution? No. He will find 
that mathematical analysis developing in its own way 
has come to include a very beautiful technique for 
solving the general equations of elasticity, but the 
body in question must have one of a number of shapes, 
among which his crankshaft is not included. Again, 
he is sent away empty-handed, but now for a different 
reason. The applied mathematician is not, as the 
physicist was, interested only in principles—usually, 
as was said by Sir Horace Lamb (1924), in writing of 
early elasticians, it is a relief to him when he finally 
arrives at his differential equations, and feels really 
at home—but he is interested in method, and his 
zest of discovery is experienced in applying new 
methods, let their limitations be what they must. 

So, as I see the matter, in this and countless other 
problems of practical engineering—problems far too 
difficult for routine investigation—there will still be 
scope for academic engineers. They have a point of 
view, and it is needed. In particular, they possess a 
sense which the modern ‘“ high-brow ”’ mathematica] 
physicist at times seems almost to boast of having 
discarded. They can visualise—which is what is 
meant really by this talk of ‘ nineteenth-century 
model-making.”” Hard things have been said in 
recent years about the Victorian physicist. One 
gathers that his love of “‘ models” was a vice which 
led him from the light, acquired by debasing associa- 
tion with engineers. ‘‘. .. When the physicist sought 
an explanation of phenomena, his ear was straining 
to catch the hum of machinery.” Well, the work of 
nineteenth-century physicists is still, I fancy, a fairly 
potent argument in their defence, and I hope that 
we engineers, working in fields that they explored, 
will avoid undue humility in our answer to these 
taunts. I for one am defiant—and therefore perhaps 
impertinent—but as a gesture of defiance I will 
maintain that the tools of these mathematico-physical 
critics—theories of orbits, elastic solids, fluids com- 
pressible and incompressible, wave motions—were 
made for them by men who could visualise (“‘ model- 
makers ’’), and are applied by them now to problems 
which often they do not understand or even seek to 
understand, relying instead on intermittent experi- 
mental verification to show that they haven’t yet 
gone wrong! I think it quite a sound line to follow 
in a fog, but I cannot see reason for so much self- 
congratulation. 

However that may be, engineering, as I see it, still 
calls for this nineteenth-century gift of visualisation, 
and if now mathematica] analysts see fit to eschew 
visualisation, that is no concern of ours except as 
meaning that we must go our own way. I feel pro- 
foundly certain that in the engineering student who 
intends research a gift of visualisation must be 
fostered deliberately ; he must develop intuitions, 
not only in geometry plane and solid, but of mem- 
branes, gases, elastic solids, incompressible fluids. It 
is a gift very different from a gift for observation, 
because a solid may be visualised clearly which is 
unlike any solid that he has ever seen. So in hydro- 
dynamics the fluid that he visualises has no colour, 
scent, taste, viscosity, compressibility, surface tension; 
it is a fluid in his own brain, and it is unlike real 
fluids in this at least, that its presence there does no 
harm. 

I ought not to spend more time on this heading of 
my thesis, yet one point I would try to make, because 
it has been very much in my thoughts during the past 
three years. So far from our being always dependent 
on professional mathematicians, I suspect that the 
time is coming when we shall have methods of our 
own for doing most of what, hitherto, we have looked 
to them to do for us. Those methods will not be 
exact in the mathematical sense, but I think they will 
be none the worse for that, even philosophically 
speaking. For there is, as it seems to me, something 
wrong philosophically in an approach which envisages 
even the possibility of an exact solution to any actual 
problem. In practice data are subject to a margin 
of error, no less than the quantities required ; yet in 
theoretical work (perhaps as a bad result of the 
examination system) we almost invariably start as 
though the data had absolute certainty. 

* * 
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Confessedly (for I do not claim to be propounding 
more than a personal point of view) I think of uni- 
versity research as approximating more and more 
closely, with the passage of time, to what in the last 
century was called pure physics. Avoiding mention 


* * 


of the living, I would say that it is in Osborne 
and Clerk Maxwell, 


Reynolds and Ewing—yes, 






Rayleigh, Kelvin, Heaviside,in some of their manifold 

activities—that future professors of engineering will 
find the models which they should aspire to emulate. 
Their aim will be, not so much to make inventions in 
the manner of Bessemer, Parsons, Otto, Diesel, or 
to test the working of large prime movers (that will 
be done at works and in the research institutions), as 
to break new ground in the physics that has applica- 
tion to engineering—more especially near the “‘ border 
lines ” that tend always to be drawn too sharply when 
research is highly organised. Where controlled 
research has become too systematic there they will 
try to be a disturbing factor ; and, having made their 
small disturbance, they will seek, not to pursue the 
new problems themselves, but as soon as possible to 
turn them over to men who command greater 
facilities, but have less freedom of choice. As I 
envisage the future, it is the universities who must 
maintain that irresponsible quality which otherwise 
research is in danger of losing, precisely because now 
it is taken so seriously, as a matter of national concern. 

So I come to my third heading—* public relations,” 
or engineering as it concerns the community. Time 
is short, and here my remarks must be very brief. In 
any event I should not have wished to say much— 
conscious that I am trespassing on ground belonging 
to a specially appointed joint committee of the engi- 
neering institutions, and should be better occupied 
listening to its chairman, Sir Clement Hindley. 

Briefly, here, too, my thesis is that we should 
avoid undue humility! The times are out of joint, 
and having attained to command of Nature greater 
than the world has seen before, because man has not 
learned to use his mastery wisely, illogically now 
(as it seems to me) he inclines to question the value 
of that mastery, and the labours that have given it. 
In particular I want to record my protest against 
what seems to be an implication in much that is 
written nowadays, that because the range of engi- 
neering includes guns, battleships, aeroplanes, tanks, 
therefore engineers are to be regarded as a class more 
than others responsible for the horrors of modern war. 

Here are words spoken by Sir Alfred Ewing, in a 
presidential address to the Association (1932), which 
I keep to read ever and again, for its showing of 
what at the best an engineer’s outlook may be :— 

‘** An old exponent of applied mechanics may be 
forgiven if he expresses something of the disillusion 
with which, now standing aside, he watches the 
sweeping pageant of discovery and invention in which 
he used to take unbounded delight. It is impossible 
not to ask, Whither does this tremendous procession 
tend ? What, after all, is its goal?... 

‘“‘The cornucopia of the engineer has been shaken 
over all the earth, scattering everywhere an endow- 
ment of previously unpossessed and unimagined 
capacities and powers. Beyond question many of these 
gifts are benefits to man, making life fuller, wider, 
healthier, richer in comforts and interests, and in such 
happiness as material things can promote. But we 
are acutely aware that the engineer’s gifts have been 
and may be grievously abused. In some there is 
potential tragedy as well as present burden. Man 
was ethically unprepared for so great a bounty.... 
The command of Nature has been put into his hands 
before he knows how to command himself.” 

Here, too, are words spoken somewhat earlier, in his 
wonderful James Forrest Lecture, 1928, on “A 
Century of Inventions.” In them still more clearly, 
as I read them, he seems to feel as engineer a sense of 
special responsibility :— 

““T used, as a young teacher, to think that the 
splendid march of discovery and invention, with its 
penetration of the secrets of Nature, its consciousness 
of power, its absorbing mental interest, its unlimited 
possibilities of benefit, was in fact accomplishing some 
betterment of the character of man.... But the 
war came, and I realised the moral failure of applied 
mechanics. ... We had put into the hand of civilisa- 
tion a weapon far deadlier than the weapons of 
barbarism, and there was nothing to stay her hand. 
Civilisation, in fact, turned the weapon upon herself. 
The arts of the engineer had indeed been effeetively 
learnt, but they had not changed man’s soul. . . . 

** Surely it is for the engineer as much as any man 
to pray for a spiritual awakening, to strive after such 
a growth of sanity as will prevent the gross misuse 
of his good gifts. For it is the engineer who, in the 
course of his labours to promote the comfort and con- ~ 
venience of man, has put into man’s unchecked and 
careless hand a monstrous potentiality of ruin.” 

To which I personally would answer: “ Yes, for 
the engineer as much as any man, but no more.” 
And when, in more recent pronouncements, I find the 
charge so glibly formulated—*‘ It is engineers who 
have given men these potent weapons of destruction : 
on them more than others, then, rests the responsi- 
bility for their use ’’—then, admitting the premise, I 
protest against the deduction. I would say rather : 
‘* On them as much as on others (but no more) rests 
the responsibility for their use.” Do not think that I 
imagine the load thus shared will be light for all. I 
have no illusion about the weight of responsibility— 
it is appalling; but I hold that we must share it 
equally, as citizens, not look for seapegoats when we 
have been free either to choose our path or leaders to 
direct us. 

I can conceive no subject in which, more than this, 
clear thinking is wanted to-day ; the desire to hand 











on responsibility is so deep-seated, and the will to 











196 


THE ENGINEER 


Ave. 19, 1938 








believe that we could have had the benefits of science 
without its risks and its temptations. But knowledge 
is of good and evil; it is of its essence that we cannot 
know how to cure poison without knowing poison and 
its action, how to control and use explosives without 
acquiring power for harm as well as good. We may 
elect either to shun it or pursue, but we cannot have 
it both ways. Either we must choose, deliberately, 
impotence as preferable to the power of doing evil, 
or we must accept knowledge for the double-edged 
tool it is, vowing to use it wisely. We may not say 
to the scientist, ** Keep searching, but let your dis- 
coveries be such as must benefit and cannot hurt us ”’ ; 
or pretend that the use we make of science is some- 
thing outside our responsibilities as citizens, a thing 
imposed upon us by science itself. Knowledge is not 
moral: good and evil are its opposite sides, insepar- 
able in its very nature. I have no quarrel (though no 
sympathy) with the plea we sometimes hear, for a 
cessation of scientific activity ; it is arguable that on 
balance knowledge is undesirable. But when men 
talk of ** beneficent ’? and “ destructive ’’ science as 
though we were free to pick and choose, then I say 
that they have not even begun to understand what 
science Is. 

Holding these views, I find it matter for regret that 
so often our concern with the impact of science on the 
life of the community, which is good and healthy, is 
expressed in a manner that is neither. Too often we 
seem to be weakly apologising for results that have 
followed our activities, as it were, because we did not 
take sufficient care. Need the geneticist apologise 
for having increased the earth's fertility, because we 
have found no better use for plenty than to destroy 
food while thousands are in want ? Ought doctors 
to regret that by coming to a fuller understanding of 
disease they have lengthened the span of life in a 
world where birth-rates are falling ? Here and in 
countless other instances, science impinging on the 
life of the community has set problems that will tax 
the utmost its courage and intelligence: the 
hardest and clearest thinking will be wanted, and it is 
right that engineers and scientists should seek to 
contribute their share. But I think that we only 
confuse the issue when we intervene as specialists in 


to 





discussions which concern us really not as specialists, 
but as members of a community. 
* * * * * 

You will say, now I am drifting perilously near to 
polities. It is precisely the point | want to make ; 
| say that inevitably, when instead of science we 
discuss its impact on the life of the community, we 
must verge on polities, because what concerns the 
community is politics, both etymologically and in 
fact. The old convention, that science should have no 
politics, seems to me sane and wise ; how to preserve 
it if as scientists we are to concern ourselves with the 
life of the community, that is a question I must 
leave to others more subtly-minded. For myself I see 
no reason why as scientists we should meet to discuss 
anything but science. Contrary to common belief, 
it is not our habit to pursue science throughout the 
whole of every day ; and on all counts I hold it were 
better that we came to political discussions in hours of 
leisure, unlabelled, than give support to a notion that 
political problems will yield to something known as 
“the scientific attack.” Talk to me of the scientific 
approach in physics, and I shall have an idea of what 
you mean, though you will easily bewilder me with 
detail; talk to me of ‘scientific approach” to 
problems of real life, T shall suspect you of indulgence 
in mere jargon. 

This is not to assert that science unfits a man for 
political discussion ; if only because by training men 
of science are prepared to believe that problems of 
urgency may yet be hard, I hold on the contrary that 
some scientific leaven is beneficial in almost any body 
of administrative humanists. It is a protest against 
our facile modern use of the word “scientific ” 
(which, if it means anything, connotes a special kind 
of approach to special problems) where *“ trained 
common sense ”’ is the faculty which is really needed. 
In science we seek to explain phenomena which we 
believe to be outside man’s control ; it is the faith in 
which our work is done—for if the facts were not 
inexorable, and could be altered at man’s pleasure, 
how could we hope to find enduring “laws”? But 
politics is concerned with action in fields where we 
believe that we can influence results ; I see no reason 
to believe that the same technique will serve. 
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A Mechanical-Optical High-Speed 
Indicator. 


By S. G. 


OME time ago, in connection with research on 
S high-speed oil engines, the problem arose of 
measuring absolute values of pressures in combus- 
tion chambers with a high degree of accuracy. 
Separate records of individual engine cycles were 
required. in view of the difficulty of obtaining 
absolute measurements with electrical methods of indi- 
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Fic. 1—-TWISTED TUBE ELEMENT 


cating and of the high cost of such instruments, it was 
lecidedtoattempt amechanical solution ofthe problem. 
Pointers and pencils are, of course, out of question 


for high-speed indicators, hence optical methods of 


recording had to be resorted to. Mechanical linkages 
and levers of any kind seemed undesirable. 
Diaphragms, which have been used in this connection 
different ways, were therefore rejected. 
A new principle was evolved. <A tube rolled to the 
shape of a flat twisted strip (see Fig. 1) has the 
property of “ untwisting”’ under internal pressure. 
On the left-hand side of the illustration the shape 


also 


in many 
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of such a tube is shown in principle. On the nght is 
a schematical sketch of two neighbouring cross 
sections of the tube. The edges are drawn square 
instead of round for clearness’ sake. 

If the pressure inside the tube exceeds the pressure 
outside it the walls bend outwards, as shown by 
the dotted lines in the upper part of the figure. If 





and inversely proportional to the square of the 
distance apart of the parallel walls. There is also 
an untwisting moment due to the pressure on the 
ends of the tube, when they are closed, which is 
proportional to the cross sectional area, the distance 
apart of the walls, and, of course, the pressure, and 
inversely proportional to the pitch. But this moment 
must be very small compared to the one due to the 
bending of the walls, because experiments show that 
the relation between the outward movement of the 
walls and the twisting angle of the tube is practically 
the same, whether the twist is effected by internal 
pressure or by an external torque. The torsional 
stiffness of the tube, on the other hand, is proportional 
to the distance between its parallel walls, and 
inversely proportional to the pitch as is also the stiff- 
ness of the walls against bending under pressure. 
It is, therefore, very difficult to say to what extent 





FIG. 3—INDICATOR PRESSURE ELEMENT 


the deflection of the tube depends on pitch of the 
helix, and if the possible variation in length of the 
tube taken into account, it seems well nigh 
impossible to predict which shape and size of tube 
will have the highest natural frequency for a given 
rate of deflection and a given limiting stress of the 
material. But the variety of shapes was rather 
limited by the method of manufacture, and after many 
trials a compromise was arrived at which proved 
highly satisfactory, though it may not represent the 
best compromise possible. The indicator pressure 
element with which the diagrams were eventually 
taken is shown in Fig. 3. The tube was machined 
round from a bar of alloy steel (Firth’s F.65), and 
rolled down between skew rollers set at an angle of 
25 deg., suitably shaped to produce a cross section 
with two substantially parallel sides. The actual 
effective length is just under fin. One end is made 
to fit on to the end of the indicator passage, leading 
into the combustion chamber of the engine, The 
other end is closed by a brazed-in stainless steel 
plug, on one face of which a small flat mirror was 
ground after the heat treatment of the pressure 
element. Measured at a distance of 1 m., 1 mm. dis- 
placement of the spot of light corresponds to a pressure 
increase of 17-651b. per square inch, or 1-242 
atmospheres. 

The natural frequency is 8200 per second. No 
hysteresis could be found. The deflection is accurately 
proportional to the pressure for small deflections 
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FiG 2—OPTICAL SYSTEM OF 


the lower cross section be fixed, then a@ must move 
outwards parallel to the deflection of the lower edge 
of the front wall of the element, beeause two neigh- 
bouring sections of that wall cannot slip sideways 
over one another. It follows that if 
a r Q 

9 


dr r 


do 


do a 


dr 
That means that the twist, produced by the bending 
of the walls, is inversely proportional to the pitch 





INDICATOR 


but large deflections cannot be allowed if the stresses 
are to be kept below the fatigue limit of the steel. 
Fatigue failure has only once been observed with a 
pressure element which was made from an ordinary 
cold drawn mild steel tube. It was apparently 
overstressed and cracked after several hours’ running, 
along a flaw in the metal. 

The recording of the torsion of this indicator 
element is done optically, and the records are 
evaluated under a travelling microscope which can 
do justice to their accuracy. The problem is to 
record only the angular rotation around the longi- 
tudinal axis of the tube, which is due to internal 
pressure, without any interference from movements 
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result from vibrations 
The fact that torsional movements 


in other directions which 
of the engine. 


of the instrument cannot be induced by any ordinary 
engine movements or vibrations is one of the greatest 
The optical 


advantages of the scheme. lay-out 


transverse movement of the mirror has no effect 
on the image on the film, but an angular movement 
round a horizontal axis perpendicular to the path 
of light would cause a vertical displacement of this 
image. A horizontal slot S, is therefore placed in the 











which eventually solved this problem is shown in 
principle on the lower half of Fig. 2. The light 
from the filament I of a 12-volt bulb is focussed 
through the condenser lens C, on to a vertical slot 























Fic. 4—COMPLETE INDICATOR EQUIPMENT 


path of light, right in front of the mirror E. 
image of 8, is formed in a vertical plane on the film by 
the cylindrical lens Y. 


An 


In a horizontal plane this 
ens has no influence on the image of S, on the film. 
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Fic. 5—ELECTRICAL CIRCUIT 


S,, which, in turn, serves as a new source of light in 
the form of a narrow and sharply defined line. A 
full-scale image of this vertical line of light is formed 


on the film on the drum F with the aid of the lens A!o 


peyey 


pees 





T 
the film is concentrated in the vertical dimension 
to the width of the slot S,. 


OF INDICATOR CAMERA 
he consequence is that all the light which reaches 


A very, small square 


The intensity of light I in this spot is, according to 
Kaiser,t 


k.e 10% lux 


h B 
“rage Dg 
where k is a coefficient for the losses due to reflection, 
e the brilliancy of the filament, h the width of the 
cylinder lens, s its focal length, B the width of the 
mirror of the pressure element, and 7 its distance 
from the film. 

The film is held on a 6in. drum, which revolves 
at a suitable speed, so that a pressure-time diagram 
is obtained. The shutter T carries a mirror at such 
an angle that when the shutter is down the light is 
deflected on to a semi-transparent screen P which 
is viewed through a set of rotating mirrors M. This 
draws the periodical pressure deflections out into a 
time base diagram. 

If a record of a diagram is desired, the shutter 
is lifted by an electro-magnet, and the lamp is over- 
loaded to give intense illumination at the same time 
by pressing down a switch. Lens A and slot 8, 
are carried by a horn-shaped extension of the camera. 
Fig. 4 shows one side of the camera with the lamp and 
the drive of the film drum and the mirror drum. 
They are driven by a small shunt motor with field 
regulation which allows synchronisation of the mirror 
drum with the engine. It was, however, found. 
necessary to synchronise not only the speed of 
the mirror drum, but also its phase with the engine, 
in order to keep the right part of the diagram steadily 
in the field of vision. This was done by a contact 
which sends a current once per engine revolution 
through an electro-magnet on the camera which, in 
turn, pulls an armature on the mirror drum into 
phase with the engine crankshaft. The arrangement 
of the magnet yoke, with its two field coils and the 
cross-shaped armature, can be seen on the top half 
of the camera in Fig. 4. 

The accurate marking on the film of the top dead 

centre and of the beginning of the injection presented 
another problem. The image of a spark could 
possibly have been photographed, but the current 
necessary for the production of a spark would have 
imposed a strain on the contacts which would soon 
have seriously impaired their accuracy in timing. 
Instead the light from a mercury discharge valve 
(GTI) which can be tripped by a minute electrical 
impulse, was used for the purpose. It was connected 
in an oscillating circuit, which, owing to the peculiar 
properties of this type of valve, is interrupted after 
the first half oscillation, thus giving a well-defined 
flash of light of predetermined duration. 
The complete circuit of the indicator camera is 
reproduced in Fig. 5. Only the circuits of the lamp 
and shutter mechanism are omitted. The inductance 
and capacity in the anode circuit of the mercury 
discharge valve, which determine the intensity and 
duration of the flash of light, were Cj=1MF and 
L,=230 MH respectively. The circular frequency 
of the circuit is, therefore (neglecting resistance) : 

106 


a) - 66,000, 


‘ V/ LA rg 


and the frequency : 


— 10,500 per second. 


The duration of the flash of light, equal to one-half 
cycle, is therefore 47-5 microseconds. 

L, in Fig. 5 is a smoothing choke which works in 
conjunction with a condenser C, of 5MF. The 
recharging resistance R, was 20,000 ohm. The two 
condensers C, and C, of 0-05 MF. each, charged to 
6 volts through resistances of 20,000 ohm, were 
discharged, by a contact on the fuel injector, and by 
a contact on the engine crankshaft, making exactly 
at T.D.C., respectively, through a step-up transformer, 





f light, virtually a spot, is thereby obtained on the 








thereby providing the positive impulse for the release 






































Fic. 6—-R 


the film in proportion to the change of pressure. A | is 














EPRODUCTIONS OF FOUR TYPICAL 


and the flat mirror E on the end of the indicator | film which can be displaced only horizontally by the 
element ; if the mirror E swivels round the vertical | angular deflection of E round a vertical axis. 


No 


are rigidly connected to the camera. 
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INDICATOR DIAGRAMS 


of the flash of light at the moment these contacts 
made. The rest of the diagram shows the circuit 


axis of the element under the influence of a change} engine vibration has any influence on the spot of | of the synchronising device 8S on the shaft of the mirror 
in internal pressure, the image of 8, moves across | light, as both the slots, by the images of which it 
formed, 





f Z.f. techn. Physik, 1935, page 303. 
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drum M, which is driven at one-quarter engine speed 
by the motor E. On the top half of Fig. 2 is shown 
the manner in which the light from the stroboscopic 
mercury lamp L is used to print a sharp time marking 
line on to the film F. The lamp L is focussed by the 
condenser lens C, on the film. 

On the four sections of indicator diagrams shown 
in Fig. 6, the beginning of the injection is marked 
photographically as well as the top dead centre: 
Because the lamp would not repeat within such 
short time intervals only alternate top dead centres 
were marked, the intervening ones being shown by 
pencilled lines. The numbers refer to the succession 
of cycles. The diagrams were taken at 1500 r.p.m. 

The author wishes to express his thanks to Professor 
C. E. Inglis, F.R.S., for the kind permission to build 


the instrument at the Cambridge University Engi- 
neering Laboratories, and to Mr. A. L. Bird, M.A., 


for his valuable help and counsel. 








The British Association. 
No. I. 


For the fifth time in its history, the British Asso- 
ciation for the Advancement of Science is holding 
its annual meeting in Cambridge, where town and 
gown and the many scientific and industrial interests 
in the district are co-operating to provide for the 
members a good week’s programme of instruction, 
interest, and enjoyment, from Wednesday to Wednes- 
day, August 17th to 24th. The President is the Right 
Hon. Lord Rayleigh, D.Sc., LL.D., F.R.S., who bears 
an honoured name which has long been associated 
with the scientific progress of Cambridge. A portion 
of his presidential address is reprinted elsewhere in 
this issue. 

It is natural and appropriate that Cambridge should 
have been the venue of one of the earliest of the Asso- 
ciation’s meetings, more than a hundred years ago 
(in 1833) ; since then three other meetings have been 
held there—in 1845, 1862, and 1904. Whereas the 
annual meeting is usually held during the early part 
of September, it has been arranged a fortnight or so 
earlier this year. It is not easy to estimate the effect 
of the earlier date upon the attendance, but probably 
it has not affected the total very largely ; the indica- 
tions are that the number attending will be 2500 or 
more, representing a notable increase on the numbers 
during the last few years—a result presumably of the 
great attractions which Cambridge has to offer to the 
scientific community. 

During the last twenty-five years—that is, since 
the Association last held a meeting in the town—the 
borough area has been trebled, whilst the number of 
undergraduates in the University and the variety of 
subjects studied have also increased. 

The President of Section G (Engineering) this year 
is Professor R. V. Southwell, F.R.S., whose presi- 
dential address on ‘‘ The Changing Outlook of Engi- 
neering Science ”’ will be found elsewhere in this issue. 
A varied programme has been arranged for the 
section, which includes a discussion on the use of 
scale models in general engineering, a symposium on 
vibration in ships, aircraft and other engineering 
structures, problems of road and air transport, 
measurement problems, the properties of materials, 
&e. Engineering instruments are to be discussed and 
demonstrated. An interesting and attractive feature 
of the section programme this year is a series of papers 
by junior engineers on a variety of subjects, there 
being no less than ten listed in the programme. There 
are also, of course, excursions and visits to works. 

Reports of the papers and discussions will be pub- 
lished in our columns in succeeding issues. 


(To he continued.) 








AMERICAN SEAMLESS STEEL PIPE WORKS. 


IMPROVEMENTS in machinery are of such importance 
that the Youngstown Sheet and Tube Company has 
buult a new mull for seamless steel pipe 44in. to 1din. 
in diameter, to replace a mill only twelve years old. Its 
annual capac:ty is 300,000 tons. Open-hearth steel ingots 
from the soaking pits are rolled into blooms in a 40in. 
mill and then into rounds in a 35in. mill. This is a two- 
high reversing mill, with 4000 H.P. motor and electric 
manipulators. Hot saws are of 4ft. and 6ft. diameter, 
the latter driven by 750 H.P. motors. Peelers remove 
about tin. of skin from the billets by means of revolving 
cutters driven by motors of 250 H.P. The ingot is pushed 
half way through and then gripped by clamps and pulled 
through. Rounds go to reheating furnaces 80ft. long, 
having a 60ft. primary zone fired above and below, and a 
20ft. soaking zone fired from above only. There is auto- 
matic control of gas and air ratio. Piercing mills pierce 
the solid billets and roll them into rough tubes. These 
mills are of enormously heavy construction, giving 
exceptional freedom from vibration, with a high degree of 
speed and accuracy. The piercing bars are of special 
alloy with spherical heads, water cooled, and 
provided with carriers to prevent sagging of the bar. 
The mills have motors of 5000 H.P. with double-reduc- 
tion drives. For use under specifications which call for 
normalising, there are two-zone normalising furnaces, 
45ft. long, with capacity for 50 tons per hour. In these 
furnaces, as well as the reheating furnaces, walking beam 
devices lift the entire charge and move it along step by 
step. Pipes up to 15in. in diameter are made in lengths up 
to 50ft. Roller bearings, automatic lubrication, and auto- 
matic operation and control are features of the machinery. 
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Empite Exhibition, Glasgow. 
. No. XVI. 


(Continued from page 174, August 12th.) 


N deseribing the United Kingdom Government 
Pavilion at the Empire Exhibition, Glasgow, in 
our issue of August 5th, we made brief reference to 
the Shipbuilding Hall, which is specially representative 
of the shipbuilding and ship repairing industry of the 
Clydeside and the other Scottish shipbuilding areas, 


Over the entrance in the hall itself is another remark- 
able mural painting, a view of which is shown in the 
upper part of Fig. 95. In it are reproduced silhouette 
outlines of 425 ships, each of over 100 gross tons each, 
which were constructed in British shipyards during 
the year 1937. They include not only large liners and 








Fic. 


and which has been planned by the Department of 
Scientific and Industrial Research, in collaboration 
with the Shipbuilding Conference and many of the 
large firms engaged in the industry. In what follows 


we deal more fully with the exhibits which are 





95—MURAL PAINTING AND MODELS 


| 


A, 





IN SHIPBUILDING HALL 


cargo ships, but naval vessels of every class, coasting 
vessels, and smaller craft, such as yachts, lightships, 
tugs, and dredgers. The ships are arranged according 
to the shipbuilding centres where they were built, 
the position of which is indicated on the map above. 











Fic. 96—CARGO LINER BRIDGE, 


shown in this section of the Government Pavilion. 


THE SHIPBUILDING HALL. 
The hall is entered from the ‘‘ Great Gallery,” and 
a mural painting on the wall of the gallery illustrates 
the building of a large liner, the ship being shown on 
the stocks, with attendant berth and tower cranes. 











WHEELHOUSE AND CHARTROOM 


At the other end of the hall on a raised platform 
there is a full-scale representation of the bridge, 
wheelhouse, and chart room of a modern cargo liner 
(see Fig. 96), complete with the usual equipment for 
safe navigation, including the gyro-compass, the 
echo-sounder, the wireless direction finder, and the 
other bridge fittings, such as ‘“ clear-view ” sereens, 
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telegraphs, and similar apparatus, which may be 
handled by visitors under the supervision of an 
officer on duty on the bridge. The working principles 
of wireless direction finding of the latest beam type 
are illustrated by a model, and the working of the 
gyro-compass and the echo depth sounder are 
explained by other models. In order to give an idea 
of the importance of wireless communication in 
modern warfare, the Admiralty has placed on view 
a reproduction of the wireless office of a modern 
British destroyer, which is manned by naval ratings. 
The exhibit has been designed to illustrate the every- 


the small propeller tunnel, designed for the investiga- 
tion of propeller corrosion and cavitation problems, 
which will be seen in the foreground of Fig. 95. 


Sir James Lithgow and now in operation in The 
William Froude Laboratory. After the close 
the Exhibition the small propeller tunnel exhibited 
will be used for research work. 

Another series of models, also shown in Fig. 95, 




















FIG. 97—-MODEL OF 3500 S.H.P. GEARED STEAM TURBINE UNIT—PARSONS 


day operation of the wireless telegraphy department 
of a naval vessel, for the purpose of communication 
with any other units of the fleet, or any other wireless 
station with which the ship may desire to get into 
touch. Both the incoming and the outgoing messages 
are handled by an operator on duty and are made 
audible by means of a loud speaker. The proceedings 
of the operator are explained by a senior telegraphist. 
The design and lay-out of the apparatus is typical of 
the wireless telegraphy equipment of any modern 
surface man-of-war, which is, as far as possible, 
standardised as regards its design and its arrange 





serve to illustrate the remarkable development of the 
three principal methods of ship propulsion during 
recent years. They include a modern set of geared 
turbine machinery, by the Parsons Marine Steam 
Turbine Company, Ltd., of Wallsend-on-Tyne ; one 
of the latest Doxford opposed-piston oil engines ; 
and the reheater triple-expansion steam engine, by 
the North-Eastern Marine Engineering Company 
(1938), Ltd., of Wallsend-on-Tyne ; while another 
model has been designed to illustrate the develop- 
ment which has taken place in the steam engine from 


fitted with the recording instruments actually used in 
tank research is shown. Another interesting exhibit is 


This model has been built true to size and is a smaller 
reproduction of the large propeller tunnel given by 


of 






showing representative steam turbine, oil engine, and 
reciprocating steam engine installations, we illustrate 
in Fig. 97 a model by Parsons Marine Steam Turbine 
Company, Ltd., of Wallsend-on-Tyne, showing one 
unit of a twin-screw installation with designed output 
of about 7000 8.H.P., illustrating the design and con- 
struction of a modern set of geared turbine machinery. 
As the engraving shows, the set comprises one high- 
pressure turbine, one intermediate-pressure turbine. 
with the high-pressure astern turbine incorporated, 
and one low-pressure turbine, with the low-pressure 
astern turbine incorporated. The model also shows 
the double helical toothed gearing connecting the 
turbines to the propeller shaft. Below the turbines 
will be seen the condenser, while to the right outside 
the gear case will be seen the single-collar thrust 
block. Both the high-pressure and the intermediate- 
pressure turbines have blading of the all-reaction 
pattern, which, for the attainment of the highest 
economy, is fitted with the firm’s patented end- 
tightened blading. The astern turbines, which are 
incorporated in the casings of the imtermediate- 
pressure and the low-pressure ahead turbines, are 
of the impulse pattern. On both the high and inter- 
mediate-pressure turbines ‘pulling-up”’ gear 
provided, which can be operated by hand when the 
turbine is either steaming or is stationary. With this 
gear it is possible to adjust the axial clearance of the 
blades to the minimum, thereby obtaining the highest 
efficiency. At the same time, this improved type of 
blading allows a comparatively large radial clearance. 
At the forward end of each turbine there is an emerg- 
ency governor, which is designed to cut off the supply 
of steam to the turbines, either in the event of 
excessive speed from whatever cause, or the failure 
of the supply of lubricating oil. When the turbine is 
developing its full output of 3500 S.H.P., the 
speeds are as follows :—High-pressure turbine, 2900 
r.p.m.; intermediate-pressure turbine, 2900 r.p.m.: 
and low-pressure turbine, 2400 r.p.m. With the 
propeller shaft turning at a speed of 160 r.p.m., 
the ratios for reduction are 19-25 to 1 for the high- 
pressure and intermediate-pressure pinions, and 
15-7 to 1 for the low-pressure pinion. The turbine 
casings are lifted and the pinion casing removed in 
order that the various working parts can be clearly 
seen. 

Showing the recent advance made in the design 
and construction of British oil engines, there is a 
model of one of the latest types of Doxford opposed- 
piston oil engines—see Fig. 98—representing the 
propelling machinery now being constructed by 
William Doxford and Sons, Ltd., of Pallion Shipyard, 
Sunderland, and Swan, Hunter and Wigham Richard- 
son, Ltd., of Wallsend, for the quadruple-screw motor 
liner “ Dominion Monarch,” for the service of the 
Shaw Savill Albion Line. As recorded in our Journal 
note of August 5th, the ship was successfully launched 
on July 27th. Each of the four engines has a cylinder 
diameter of 725mm. with a combined stroke of 
2250 mm., and a designed output of 8000 S.H.P. 
at 133 r.p.m. In general construction and dimensions 
these engines are similar to those which were installed 





the time of James Watt up to the present day. A 











in the Anchor liners ‘Cilicia’? and ‘“ Cireassia.” 
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FIG. 98—MODEL OF 8000 S.H.P. MARINE OIL 


ment, so that it only varies in power and size with each 
class of naval vessel. 

The exhibits in the hall itself are chosen to illustrate 
three developments in the recent progress of naval 
architecture and marine engineering, namely, research 
on the hull and the propeller, propelling machinery, 
and navigation and safety devices. 

In the hull section prominence is given to the work 
done by the experimental tank, which is made clear 
to the visitor by a 28ft. long-scale model of the Alfred 
Yarrow Tank at the William Froude Laboratory of 
the National Physical Laboratory at Teddington. 
The tank model is accompanied by a model of the 
workshop which adjoins the tank at Teddington, and 
to complete the exhibit a 16ft. wax model of a hull 








ENGINE—DOXFORD FIG. 99—MODEL OF TRIPLE-E 
further model in that section of the hall devoted to 
the results of research in hull forms and propelling 
machinery brings to light the important fact that in 
the case of an ordinary cargo vessel of, say, 9000 tons 
deadweight carrying capacity, which is built to steam 
at about 10 knots, a type of ship which forms the 
backbone of our mercantile marine, the consumption 
of fuel has by the research work of the last fifteen 
years been reduced by one-half. This is made clear 
by a pictorial scene representing the appearance of a 
typical cargo ship of fifteen years ago, which slowly 
changes into the cargo ship of to-day, enabling the 
various changes which have taken place to be 
recognised. 7 

Returning to the propelling machinery models 











XPANSION REHEATER STEAM ENGINE—NORTH EASTERN 


except that in those ships the engines were of the four- 
cylinder type. As will be seen from our engraving, 
there is a crank-driven scavenge pump placed between 
the third and the fourth cylinder, and fabricated 
entablature, columns, and bed-plate constructed 
from welded steel plates are employed. This method 
of construction is also employed for the scavenge 
pump piston. The standard Doxford single-wheel 
control is fitted, and other features include the use 
of unequal strokes for the upper and the lower pistons 
ensuring balance between the reciprocating weights, 
and the balance between the primary and the 
secondary forces and couples throughout the engine. 
The main bearings and the connecting-rod bottom end 
bearings have spherical seatings, and asphericalform of 
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combustion chamber is also adopted. Distilled water 
is used for cooling the cylinder jackets and the 
pistons, and automatic alarms of the Monitor pattern 
are fitted to both the circulating water and the 
lubricating oil circuits. 

We illustrate the model of the reciprocating steam 
engine in an accompanying engraving, Fig. 99. 
The model is of a triple-expansion marine engine 
reheated on the ‘“ North Eastern’ system, with a 
designed service output of 1800 I.H.P. at 65 r.p.m. 
It is shown coupled to a model propeller shaft and pro- 
peller attheaftendofshipwithrudder. The particular 
type of engine has been described in detail in THE 
ENGINEER of April 9th, 1937, and also in a paper 
before the Institution of Naval Architects by Mr. 
Harry Hunter on April 7th, 1938, which was reprinted 
in our issue of April 22nd, 1938. 

Briefly, it will be recalled that steam is generated 
at 220 1b. pressure and 750 deg. Fah. temperature, 
but before admission to the H.P. cylinder passes 
through a reheater in which its temperature 
reduced to 600 deg. Fah. The heat rejected is utilised 
to reheat the high-pressure exhaust to about 575 deg. 
Fah., this reheat being sufficient to ensure that steam 
at exhaust from the L.P. is still slightly superheated, 
the object being to eliminate all condensation 
from the engine. About six installations are at sea, 
and a like number under construction. 

The engine is a model of those fitted to the steam- 
ships ‘ Lancaster Castle’? and ‘‘ Lowther Castle,” 
and several other vessels. The aft end, with its 
accessories, is a model of those fitted to the same 
two steamships which were built by Sir James 
Laing and Sons, Ltd. The hulls, along with a 
number of other similar hulls, were developed 
as the result of a large amount of experimental work 
in the Teddington Tank, and in this connection it 
is interesting to note that both engine and hull are 
the result of development work during the depression. 
A recent voyage of the “* Lancaster Castle ”’ is thought 
to represent the highest overall efficiency yet achieved 
by a coal-burning general cargo vessel. The vessel, 
of 9000 tons deadweight capacity, completed a fully 
loaded voyage from the United Kingdom to the River 
Plate and back to the United Kingdom on a daily 
consumption of 16-14 tons, the specific fuel consump- 
tion working out at 1-025 1b. per I.H.P. hour, and 
the Admiralty coefficient at 379. 

Other Government Departments which are repre- 
sented elsewhere in the Exhibition, some of which 
may be of interest to engineers, include the Admiralty, 
the Army, and the Royal Air Force in the Services 
Pavilion, the many-sided work of the General Post 
Office, which is dealt with in a special pavilion, and 
exhibits in the pavilions arranged by the Ministry 
of Labour and the Export Credits Guarantee 
Department. 


is 


(To be continued.) 








Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 


NATIONAL COUNCIL ENGINEERS. 

Str,—On May 27th you expressed the hope that the 
formation of the Engineers’ Guild might be the beginning 
of a movement which would lead to the formation of a 
National Council of Engineers, such as you once more 
advocate in your leading article of July 22nd. 

It is too early as yet in the life of the Guild for me 
or for any one to say on its behalf that the Guild’s policy 
is to promote the formation of such a Council. But it is 
a part of the Guild’s aim to stimulate public service 
in the profession, and the Council of the Guild is well 
persuaded that there is latent in the profession the 
potentiality of public service of a greater and wider kind 
even than any it has yet rendered. 

If you are right in suspecting that the ratio of wise 
men to fools is very much the same as ever it was, we 
should still be inclined to think that the fools are, on the 
whole, less foolish than in the days of Hero and Aristotle. 
Such an improvement would largely stand to the credit 
of the engineer, because it is he who has increased the 
world’s wealth, thus enabling it to pay for teachers and 
doctors whose activities have promoted a greater general 
use of available intelligence. 

The pace of that process, however, has been far out- 
stripped by engineering advances, so that the world is 
yet far from knowing how to obtain the full benefit of 
present-day engineering or from realising how much more 
is potentially available from the same source. Now we 
all know that in individual cases, if the client or customer 
does not obtain the full benefit of the device with which 
he has been supplied, the engineer who designed and made 
it must be prepared to show him how to use it better 
because he is expected, as other professional men are 
not, to guarantee results. May it not be that the engi- 
neering profession as a whole can and should contribute 
some guidance to the public towards deriving greater 
benefit from, and more and fuller life in, the modern 
conditions which are the creation of the scientist and the 
engineer ? 


OF 


Mr. Crampton accuses you of insularity in speaking 
of engineers only and wishes to sce all the professions 


surely the engineers must come first. It is they who 
have rendered possible and necessary the employment 
on the present-day scale of surveyors, architects, town 
planners, and land agents. Whether or not Mr. Crampton’s 
proposed federation of the professions is desirable, it 
is surely impracticable until the engineers have some 
common organisation with which to federate. 
Incidentally, Mr. Crampton is mistaken in stating 
that the Engineers’ Guild has adopted the method of 
* grouping into one body all allied organisations.”’ The 
Engineers’ Guild is not a body or group of organisations ; 
it is a body or association of engineers in their individual 
capacities. Nor is it true that the Guild’s method means 
duplication of objects and subscriptions. The Guild 
was created precisely for the purpose of serving objects 
which are not within the scope of the aims of the existing 
chartered engineering institutions, and its Council] will 
take every precaution to avoid duplication of the objects 
of existing organisations. Since the objects are not 
duplicated, neither is the small, but necessary, subscription. 


ROBERT CHALMERS, 
Chairman of Council, 


London, August 9th. The Engineers’ Guild. 


THE SPINNING CARD. 

Sir,—To answer briefly the query in your issue of 
August 12th last in the above connection, generally 
speaking a thin card, without spin, but with motion 
relative to a fluid, is unstable in that it tends to set itself 
at right angles to the direction of motion. This is due 
to the forward movement of the centre of pressure of the 
air forces with increase of the angle of incidence between 
the plane of the card and the direction of motion. 

This being so, the non-spinning card tends to set itself 
in an attitude such that the resistance to its movement is 
very high, and therefore travels only a short distance. 

If, however, it rotates in its own plane, the locus of 
the centre of pressure when the card is tilted slightly 
is a closed curve around the centre of the card, although 
at any moment it is offset from the line of travel of the 
centre of the card one way or the other, according to the 
direction of rotation. 

The net result is no such tendency to instability, 
although the card will rotate about the line of travel 
and the resistance to motion will be comparatively low. 

Peculiar motions might, of course, oceur if the speed of 
rotation is not sufficiently high. Cuas. SALTER. 

Teddington, August 15th 








Inverted Synchronous Induction 
Motors. 


ConTRARY to the usual arrangement, an inverted 
induction motor has the supply mains connected to the 
slip-rings instead of to the stator terminals, when the 
rotor becomes the primary and the stator the secondary. 
Although the scheme was introduced by the Metropolitan- 
Vickers Electrical Company about sixteen years ago, 
and has been repeatedly adopted by it and other electrical 
firms, many engineers appear to believe that it is an 
innovation in the experimental stage. 


balanced design results with a consequent loss of efficiency 
the rotor winding reaching the maximum allowable 
temperature rise whilst the stator is still comparatively 
unloaded. But by inverted operation a better design is 
obtained, the active materials in the motor being more use- 
fully employed whilst a higher efficiency is secured. The 
gain is in the neighbourhood of | to 14 per cent. at full 
load, and the capitalised value of the improvement may 
be equal to the first cost of the motor. 

A 300 H.P., 375 r.p.m. pedestal bearing inverted 
synchronous induction motor working at 400 volts and 
0-9 and unity power factor, is shown in Fig. 1, and 
efficiency curves for inverted and straight motors in Fig. 2, 
the curves relating to 300 H.P., 428 r.p.m., three-phase, 
50-cycle, 525-volt machines running at 0-8 leading power 
factor. The secondary open-circuit voltage of a 
synchronous induction motor is necessarily high, and 
since inverting is only applied to low-tension motors 
a second advantage of the scheme is that the higher 
voltage or secondary winding is confined to the stationary 
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part of the motor, where it can be more effectively insulated 
and protected. As the primary current of low-tension 
synchronous induction motors is in most cases less than 
the excitation current, another advantage arising from 
inversion is that the smaller current is collected at the 
slip-rings, resulting in smaller brush maintenance charges. 
With an inverted synchronous motor three-phase 
current is, of course, collected by the slip-rings and it is 
necessary to space the brushes around them so that the 
part of the rings which comes under a brush when the 
maximum value of current occurs, does not come under the 
next brush when the maximum value is again reached. 
If this point is observed no disadvantage can result from 
the inversion of a synchronous induction motor, which, 
as indicated, shows improved efficiency and offers other 
advantages. 
Writing in the August issue of the Metropolitan- Vickers 
Gazette, Mr. J. W. Mulligan states that inverted motors 
having an aggregate output of 17,200 H.P. have been 
supplied, and that they are all operating satisfactorily 








WATER SuppLy iN AMERICA.—A report of the United 
States National Resources Committee recommends a six- 
year programme of construction and investigation of the 





Inverted operation offers definite advantages, but it 


country’s water resources and a unified policy of water 




















Fic. 1—300 H.P. 


can only be applied to motors working at pressures up 
to 600 volts and with outputs up to about 1000 H.P. 
Since the stator of a motor is external to the rotor, has 
larger dimensions, and contains a greater weight of active 
iron and copper than the rotor, it should have more 
work to do than the rotor. On a slip-ring induction 
motor this condition is achieved by making the stator 
primary, which then carries the magnetising kVA as well 
as the load. 

But with a synchronous induction motor the reverse 
is the case for the excitation is fed into the secondary and 
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which deal with the land in the same federation. 








the rotor carries the larger load. Consequently, an un- 


INVERTED SYNCHRONOUS. INDUCTION MOTOR 


control and development. Included in the report are lists 
of what are primarily Federal projects for a six-year period, 
involving a total cost of 891 million dollars. A Federal 
construction and research programme includes over 
81 million dollars for a two-year flood control programme 
on the Ohio and Lower Mississippi, and 75 million dollars 
for the continuation of the programme for a further two 
years ; 185 million dollars to be spent during six years for 
a general flood control programme; 291 million dollars 
for irrigation ; nearly 4 million dollars for water power ; 
180 million dollars for river and harbour work; and 
14 million dollars for beach erosion control. 
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Rail and Road. 


SoutH Arrican Ratways.—When presenting the 
railways budget to the South African Parliament, Mr. 
O. Pirow, the Minister of Railways, said that it had been 
decided to make heavy purchases of rolling stock, which 
would involve a total expenditure of £10,000,000. 

FourtuH INTERNATIONAL Ratt ConGress.—The fourth 
International Rail Congress will be held this year from 
September 19th to 22nd, at Diisseldorf under the patronage 
of Dr.-Ing. J. Dorpmiiller, the Reich Minister of Trans- 
port. The German Reichsbahn and the Verein-deutscher 
Kisenhiittenleute are organising the Congress. 


L.M.S. Scorrish CommirrEe.—The directors of the 
London, Midland and Scottish Railway Company have 
appointed Mr. A. Murray Stephen, of Linthouse, Govan, 
Glasgow, to be a member of the Scottish Committee of the 
company. Mr. Murray Stephen is the chairman of 
Alexander Stephen and Sons, shipbuilders, Linthouse. 


Roap AccIDENTS IN GREAT Brrrain.—The Ministry of 
Transport return of road accidents during July last 
shows that 554 persons were killed and 21,988 were injured 
on the roads of Great Britain. These figures are the highest 
recorded for any month this year up to date. During the 
first seven mgonths of the year 3543 persons lost their lives 
and 125,568 were injured. 

RoaD VEHICLE REGISTRATIONS.—Ministry of ‘Transport 
figures show that during June last there was a decrease 
of nearly 10,000 in the number of new motor cars registered 
in this country as compared with June, 1937. For the 
first half of 1938 the total number of new motor vehicles 
registered was 234,511, compared with 271,251 in the 
first six months of last year—a decrease of about 37,000. 

Ipswich Locomotive Derot.—The London and North- 
Eastern Railway Company’s locomotive depét at Halifax 
Junction, Ipswich, is to be modernised. A mechanical 
couling plant, with a bunker of 250 tons capacity, is to be 
buiit. It is also proposed to erect new stores and workshops 
for the Permanent Way Department, adjoining the lay- 
out ground at London Road. The cost of the improve- 
ments is estimated at £76,060. 


New Tout Roap 1n AMERICA.—It is proposed to build 
anew 162 miles long toll road in the United States between 
Harrisburg and Pittsburg. It will largely follow the right 
of way and use the road bed of the old South Pennsylvania 
Railroad, on which construction was begun in 1881 but 
never finished. The old right of way includes nine partially 
completed tunnels, one of them being nearly a mile long. 
It is planned to build a four-lane road, which will be 
reduced to two traffic lanes in the tunnels. 


L.M.8. APPOINTMENTS.—The following appointments 
have been approved by the directors of the London, 
Midland and Scottish Railway Company :—Mr. C. R. 
Campbell, assistant, Office of Divisional Superintendent of 
Operation (Motive Power), Derby, to be District Locomo- 
tive Superintendent, Carlisle; Mr. A. R. Ewer, assistant, 
Office of the Divisional Superintendent of Operation 
(Motive Power), Derby, to be District Locomotive Super- 
intendent, Willesden. 

WESTERN AVENUE ViapucT.—It is announced that 
tenders have been invited for the construction of the 
viaduct which will be the most important feature of the 
final section of Western Avenue, westwards from Harefield 
Road tq the by-pass at Dehnam, Bucks. This viaduct, 
which will be 625 yards long, will carry the new road over 
the Grand Union Canal, the River Frays, and the Great 
Western Railway. Towards the cost of the work, esti- 
mated at £366,695, the Ministry of Transport has approved 
a grant of 75 per cent. 

A Propucer Gas Driven Bus.—Since January a 
single-decker bus, running on producer gas which is 
made in a unit carried by the vehicle, has been in regular 
daily service in Inverness. It is now reported that 
arrangements are being made to take the vehicle to 
Glasgow for a month for demonstration purposes. The 
vehicle carries anthracite in a special container in the 
rear for feeding the gas producer, whence the gas passes 
to an ordinary petrol engine which has had the cylinders 
bored larger to compensate for the smaller power of 
producer gas as compared with petrol. 


L.M.S. Wacon Works ImpPRovEMENTS.—In order to 
carry out more rapidly and economically the repair of 
railway freight vehicles and the manufacture of road-rail 
containers, the London, Midland and Scottish Railway 
Company is undertaking extensive schemes of develop- 
ment at its wagon works at Earlestown, Lancs, and Broms- 
grove, Worcs. The building of all containers manufactured 
by the L.M.S. is already concentrated at Earlestown, and 
under the scheme now in progress this work will be under- 
taken in a new lay-out which is in course of being installed 
in what was formerly the wheel shop, involving extensive 
conversion together with the installation of high-frequency 
tools, overhead runways, staging, lighting, heating, and 
other equipment. In this new plant, which will have an 
output capacity of from 800 to 1000 containers per annum, 
it will be possible to build a container in about two work- 
ing days. The L.M.S. already possesses over 8340 of these 
units. 

Roav Trarric CENnsus, 1938.—The census of traffic 
on Class I roads in Great Britain, which is taken by the 
Ministry of Transport, in collaboration with the Highway 
Authorities at intervals of three years, began on Monday, 
August 15th, and continued throughout the week. Class I 
roads in Great Britain—outside the London County 
Council area—total 27,000 miles, and on average there is 
one ‘census point for every 44 miles. Some 12,000 enume- 
rators, working in relays, note the class and weight of 
every vehicle that passes their allotted posts. At selected 
points they also record the direction in which traffic is 
moving. At 500 points the count is continuous throughout 
the day and night. At the remaining points the day’s 
record will begin at 6 a.m. and end at 10 p.m. Pedestrians 
will be counted at all census points where there is no foot- 
path or one of 3ft. width or less. The last census showed 
that between 1931 and 1935 the number of vehicles other 
than pedal cycles counted at comparable points increased 
by over 34 per cent. Figures for pedal cycles showed an 


Miscellanea. 


[RON ORE IN ARGENTINA. It is reported that the first 
workable deposit of iron ore in Argentina has been found 
in the Oso de Agua and Quebrachos districts in the province 
of Santiago del Estero. 


Monpirte AERIAL Unit ror TELEVISION.—-Intended 
for use in television work, a mobile aerial unit has been 
built by Merryweather and Sons, Ltd., for the British 
Broadcasting Corporation. It carries an extensible 
ladder on the roof of the body, which can be extended to 
an approximate vertical height of 80ft. 


SpectaL AREAS IN ScoTLAND.—Since the Special Areas 
(Amendment) Act came into force in May, 1937, the Com- 
missioner for the Special Areas in Scotland has made 
thirty-three offers of assistance. These offers involve an 
expenditure of more than £1,300,000, and it is expected 
that they will ultimately provide employment for 2270 
persons. 

Tron Ore Output 1n AmeERICcA.—The United States 
Bureau of Mines has issued the final statistics with regard 
tc that country’s iron ore output during 1937. The figures 
show that the output of 72,093,548 tons was 48 per cent. 
above that for the previous year, and was the highest 
since the record year of 1929; 98 per cent. of the output 
was hematite and during the year 205 mines were in 
production. 
BouRNEMouTH Disrricr SEWAGE ScHEME.—A_ joint 
committee from the three boroughs of Bournemouth, 
Poole, and Christchurch has, in conjunction with experts, 
devised a scheme whereby the sewage outfalls of the three 
towns will be connected up by underground pipes laid 
along 7 or 8 miles of foreshore and the sewage conveyed 
to a central disposal works to the north-east of Christ- 
church. At present the outfalls of the boroughs are carried 
out to sea and the scheme of linking them up would cost 
about £750,000. The scheme is to be submitted to the 
Ministry of Health for approval. 


EXTINGUISHING TRANSFORMER Or Fires.—Successful 
experiments have been carried out in the United States 
for the extinguishing of transformer oil fires by means of 
water spray alone. An old transformer was used in the 
tests and the oil in it was first heated to about 315 deg. 
Fah., allowed to overflow, and then after burning for 
about a minute the water spray was turned on. -With a 
battery of properly disposed spray nozzles the fire was 
extinguished in fifteen seconds and with portable nozzles 
handled by trained operatives the fire was put out in 
about half a minute. In some cases the water pressure 
used was as low as 20 lb. per square inch. 


TrestinG or Watcues.-The British Horological Insti- 
tute has prepared a scheme for the testing and grading of 
watches with a view to giving purchasers an indication of 
their time-keeping properties. When the scheme is in 
practice certificates based on 25-hour tests will be issued 
to three main classes, A, B, and C, of watches. These 
classes will vary according to the construction of the time- 
piece. A 1 certificate will be issued to watches which do 
not vary more than 10 sec. in 25 hours, and certificates 
will not be issued to any watch varying more than 3 min. 
in 25 hours. In addition to ordinary tests in various 
positions, there will be equipment to test watches under 
extremely hot and cold conditions. 


Tron AnD STEEL IN JUGosLavia.—According to a note 
in the Iron and Coal Trades Review, the Jugoslav Steel 
Corporation, which has been formed by the Jugoslav 
Government to acquire prospecting and operating rights 
over iron ore deposits, to manufacture iron and steel 
and finished products, and to market these and other 
metallurgical products, will, it is reported, be throughout 
under Government control, with headquarters at Sarajevo, 
and have a capital of 600 million dinar, made up of 
120,000 shares of 500 dinar each. The State collieries at 
Zenica and Breza and the State iron ore mine at Ljbija 
are being transferred to the corporation, as well as the 
Vares ironworks. These concerns have been controlled 
by the Minister for Mines and Forestry, and are valued 
at 385 million dinar, for which 77,000 shares will be vested 
in the Minister. The Corporation is also to be merged with 
the Zeni¢a Iron and Stee! Works Company. 


Cuttine-up Scrap 1n LarGe Yarps.—A specially 
equipped railway wagon has been put in service in the 
scrap yard of the Colorado Fuel and Iron Corporation for 
the purpose of cutting up the scrap. As described in the 
Iron Age, the body of the wagon has been divided up into 
three sections. The first section contains an acetylene 
generator, carbide drums, &c.; the centre section houses 
oxygen cylinder storage racks and round one end and part 
of two of the sides runs a manifold to which twenty 
cylinders are attached; the third section comprises the 
operator’s ram. The oxygen from the manifold is 
conveyed to headers at either side of the wagon, 
to which the working lines are coupled. In operation, the 
car is moved on rails to the part of the yard to be cleared, 
and after the working lines have been coupled to the 
acetylene and oxygen supplies, work proceeds without 
the delay usually experienced in moving portable 
apparatus. 

Pir Heap Fires.—A Ministry of Health report says 
that the Yorkshire Advisory Council of Mining Research, 
with the co-operation of Yorkshire mineowners, is investi- 
gating methods for the prevention of pit heap fires. Thirty 
burning. heaps have been inspected, and the following 
conclusions arrived at :—Conical dumps are particularly 
likely to fire because the larger lumps tend to roll to the 
bottom, thus producing a heap with an open base which 
allows easy access of air. Fires usually start at the bottom 
of these tips. Dry cleaner refuse is more likely to fire than 
wet cleaner refuse. Washery dirt by itself is safe, or it 
may be incorporated with inferior coal provided that there 
is sufficient of it to produce a dense mass. Stone and 
shale are safe by themselves, but if dumped with car- 
bonaceous matter they increase the liability of fire. For 
treatment of burning heaps, stone dusting or clay grout ing 
is often effective. The material most liable to spontaneous 
ignition is inferior bituminous coal. Efforts should be 
made to secure greater recovery of coal from waste 





Air and Water. 


NEw Air Base NEAR NUNEATON.—A new air base is 
to be established by the Air Ministry at Bramcote, near 
Nuneaton. 

RETIREMENT OF Str CHARLES Matrueson.—The retire- 
ment of Sir Charles Matheson, the Commodore of the 
Orient Line, is announced. Sir Charles, after serving his 
apprenticeship in sailing ships, joined the Orient Line 
in 1902. 

TurRKisH WarsuHies.—Reports state that a Turkish 
Naval Mission is on its way to London to negotiate for the 
construction of a number of new warships. The new ships 
are believed to include a cruiser, six destroyers, and eight 
submarines. 

PaLition Surpyarp.—The Sunderland Town Council is 
protesting vigorously against the proposed sale of the 
plant of the Wear(Egis) shipyard, Pallion, which was 
acquired two years ago by the National Shipbuilders’ 
Security, Ltd. This yard, which was established during 
the war, is the newest on the river, and is the third to be 
allocated for dismantling. 


THE Mayo Composite Arrcrarr.—Plans being 
prepared for a long-distance flight of the “‘ Mercury,” 
the upper component of the Mayo composite aircraft, 
instead of the proposed Transatlantic flight which was 
to have taken place this week. It is expected that the 
machine will be able to carry enough fuel for a non-stop 
flight of more than 7000 miles. 


SUBMARINE Depot Suip LauncHep.—On Thursday, 
August 11th, the submarine depot ship H.M.S. * Forth” 
was launched from the Clydebank yard of John Brown 
and Co., Ltd. Built at a cost of about £2,000,000, this 
ship has a displacement of 9000 tons and an overall 
length of 530ft. Intended for use as a floating workshop 
for submarines, the ship will carry 4-5in. guns in twin 
mountings. 

A New Are Mixture ror Divine.—lIt is reported 
by the New York correspondent of The Times that a 
mixture of oxygen and helium has been developed by the 
United States Navy Department which enables divers 
to go down to greater depths than hitherto. Using the 
new mixture a diver went down to a depth of 402ft. 
in the sea, and two men reached 500ft. under simulated 
sea conditions in a diving tank. 
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SHIPBUILDER’s Bie OutrPput.—What is thought to be a 
record output for a shipbuilding yard is credited to the 
Burntisland Shipbuilding Company, Ltd. During the 
past thirty months this company has built thirty ships, 
ranging in size from 9500 to 1400 tons, all of which have 
been delivered to their owners within contract time. The 
total deadweight capacity of the ships delivered during 
the past six months was 35,000 tons. 


Betrast Arrcrart Factory ExtTension.—During 
recent visit to Northern Ireland, Sir Kingsley Wood, 
Secretary of State for Air, said that approval had been 
given for an expenditure of £150,000 at the aircraft factory 
operated at Belfast by Short and Harland, to increase 
the output of machines. In January next a volunteer 
reserve scheme elementary and reserve flying training 
school is to be opened at Belfast Airport. 


TELEPHONES FOR SHIPS IN LonpoN Docks.—An experi- 
mental telephone service connecting ships in port and 
the Post Office system has been installed in the South-West 
Dock of the Port of London Authority. Eight berths 
have been equipped and, after a ship has tied up a portable 
cabinet containing a telephone is taken on board and 
connected up with the land lines by means of a flexible 
lead to a permanent socket on the quayside. 


a 


Pactric IsLanps as Jormst Ark JuNcTiIons.—According 
to a Foreign Office statement, the Governments of the 
United States and of the United Kingdom have agreed 
to set up a regime for the use in common of the islands of 
Canton and Enderbury, in the Pheenix Group, and for the 
employment of these islands for purposes connected with 
international aviation and communication, with equal 
facilities for each party. The details of the regime will be 
determined in Notes to be exchanged between the two 
Governments. 

GERMAN SHIPBUILDING YARD TO REOPEN.—Reporis 
state that the German shipyard Stettiner Vulcan Werft is 
to be reopened with capital to be provided jointly by 
Deutsche Werke and Blohm and Voss. The yard, which 
was closed in 1927, is to be reconditioned at an estimated 
cost of 30 million marks, and it will be designed as a 
central shipbuilding training centre for Germany. Employ- 
ment will be provided for about 2000 workers and suffi- 
cient contracts are available to provide employment for 
some years to come. 

German TRANSATLANTIC FuicHT—A Focke Wulf 
Condor all-steel monoplane of the Lufthansa has recently 
completed a round journey from Berlin to New York. 
Leaving Berlin on Wednesday, August 10th, the machine 
landed at the Floyd Bennett Field, New York, 25 hours 
later. Leaving New York on Saturday, August 13th, 
the return flight to Tempelhof Aerodrome was made in 
19 hours 54 min. The machine, which is named “ Bran- 
denburg,” is said to be a standard commercial air liner 
capable of carrying twenty-six passengers, although on this 
flight only a crew of four were carried. It has a wing spread 
of 108ft., and is propelled by four 720 H.P. engines. 


RicuHarpsons, WESTGARTH AND Co., Lrp.—JIn connec- 
tion with the recent amalgamation and reorganisation of 
Richardsons, Westgarth and Co., Ltd., the following, 
appointments are announced :—Mr. A. J. Berry, resident 
manager of the North-Eastern Marine Engineering Com- 
pany (1938), Ltd., has been appointed director and general 
manager of George Clark (1938), Ltd., Southwick, Sunder- 
land. Mr. M. MacKenzie will assume the duties of assist- 
ant manager, and Mr. T. Ratcliffe, at present assistant 
works manager at the South Docks, will be transferred to 
a similar position at George Clarks (1938), Ltd., at South- 
wick. At the North-Eastern Marine Engineering Works, 
South Dock, Mr. G. M. Smibert, works manager, has been 
appointed resident manager, and Mr. J. Ferguson as 
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FLYING FURY. 


Ir the intense aircraft building competition 
between the great civilised nations causes alarm 
and concern to the ordinary citizen, how does it 
appear to the engineer? To him it is ever a 
matter for regret when the discoveries or inven- 
tions he makes are used, indeed, seized upon, 
for purposes of destruction rather than for pro- 
ductive work useful to mankind as a whole. To 
some this will seem inevitable, since it is so much 
easier to destroy than to create, easier to put a com- 
plicated mechanism out of action than to maintain 
it. On the other hand, inventors are commonly 
idealists, with the courage and perseverance 
that idealism brings, and are not seldom on 
tire with the idea of doing something really great 
for the benefit of humanity. Hence, so far as the 
parent is concerned an invention usually starts 
with a strong impulse towards a beneficent end. 
But the inventor commonly has little control 
over the future course of events. The first dis- 
coverer of the use of iron may have been thinking 
of the ploughshare, but others thought more of 
the sword. The brothers Wright who, less than 
forty years ago, built the first power-driven aero- 
plane flown by man. had, it must be admitted, the 
military use of this machine in mind from an 
early stage, but without the stimulus of the Great 
War the effect of that idea would have been but 
slow in growth. 

The civil requirement of aircraft with long 
range and great load carrying capacity had in 
any event to be met, and the more successfully 
this was achieved the more attractive became 
the aeroplane to the military minded. As recent 
flying for commercial, military, and sporting ends 





has demonstrated, the range and load have risen 
almost as remarkably as has the speed. The 
useful limit of range may be said to be attained 
when any spot on the earth can be reached 
in a single flight from any other, and this 
achievement, fantastic as it would have seemed 
a few vears ago, is almost in sight. New 
alloys, new methods of construction, new fuels, 
are all working in this direction. Hence, the 
aeroplane becomes the really effective long- 
range gun. It only differs from earlier guns in 
that the range is vastly greater and the explosive 
charge much larger. But the change from pro- 
pellant cordite to propellant petrol does not alter 
so much the projectile’s accuracy of aim as it 
does its manner of construction, since the accelera- 
tive forces of the aeroplane being vastly less, and 
much longer continued, the shell case can be 
made far thinner whilst the explosive charge 
can and does become a very much greater pro- 
| portion of the whole weight carried. There is 
a great horror in the world at the effect of aero- 
| plane attack, and for the wide extent of this feeling 
the aeroplane is directly responsible ; but for the 
bringing within the range of possible bombard- 
ment of cities hitherto free from this menace, 
the aeroplane is not solely responsible. Paris 
was shelled in the Great War from the previously 
unheard of distance of 90 miles—incidentally 
no aerial bombardment could have been more 
indiscriminate in aim—but that was by no means 
ithe limit of distance. That considerable range 
| was attained by elevating the gun and giving the 
projectile a muzzle velocity of a mile a second. 
| The blanket of the earth’s atmosphere was quickly 
| penetrated, and for most of its lofty journey 
|the projectile travelled freely in that vacuum 
|beloved of the elementary text-books. That, 
however, was only a beginning and had no aero- 
planes ever been devised, London, for example, 








5 | would be as liable to distant bombardment as any 
513 | city on earth now is. 


And had the gun not proved 
readily capable of being pushed to this limit, there 
was always the rocket in the background. Would 
defence against either of these have proved easier 
than is defence against aircraft ? The use of the 
aeroplane may, indeed, be said to be more humane 
since effective human guidance is possible for a 
much longer part of the flight path. It is true 
that this would not be the case were pilotless 
aircraft used, but the wastage of valuable 
mechanism this would involve could not long be 
endured even by the most productive country 
and it need not be regarded as a serious weapon 
of war. The question may be asked whether the 
happiness of the world would not have been 
greater had the invention of the aeroplane been 
delayed for twenty years. Twenty years is a 
mere trifle of time in the long history of a nation, 
nevertheless it is probably true that delay by this 
short interval would have had an important effect on 
world history and might even have allowed success 
to Britain’s effort in recent years to cause the 
League of Nations to function as it was intended 
to. This, however, is a speculative matter. What 
is sure is that distant bombardments, horrible 
to the civilian population, would have been 
possible, aeroplane or no aeroplane. 


Anti-aircraft defence has, unfortunately, grown 
more and more difficult. The larger area vulnerable 
to attack, the higher speed of approach, and the 
vastly increased numbers, all make the defence 
more difficult. But the history of inventions 
teaches us that there is always some defence 
attainable against every weapon invented and 
very often the defence has proved remarkably 
successful. For this purpose it is indeed for- 
tunate that it is easier to put mechanism out of 
order than to keep it in, and every resource of 
scientific and mechanical ingenuity is now being 
impressed to produce some means of really efficient 
defence which will prevent man from being 
robbed, by this one-sided use of a great inven- 
tion, of much that he holds precious. The 
contest between attack and defence is in a critical 
phase, and it will be interesting to see what 
writers in this journal will have to record on the 
subject in, say, ten years’ time. We expect that 
the views of that day will be vastly less troubled 
than are those of to-day. In considerable measure 
the defence against the aeroplane is the aeroplane 
itself. No one supposes Britain is building aircraft 
for any other purpose than this, but because vast 
numbers are needed so is our programme of con- 
struction great. Not only here, but in Canada and 
the United States is building capacity sought. 
In Australia a, beginning is being made in the 
construction of military aeroplanes, and the 








first examples should be flying this year. The 








strength of secondary industries has grown so 
greatly in that country in recent years that there 
is little doubt that Australia affords a new reserve 
of constructive power of which the Home Govern- 
ment is no doubt taking note; the location 
is almost ideal as a munitioning centre, aeroplanes 
or ought else, for the Far East, especially in those 
conditions which might make some of the present 
ocean routes either slow, or uncertain, or both. 
It is true that the first design of aeroplane chosen 
to build in Australia is from an American drawing 
board, but the important fact is the starting of 
construction rather than the nationality of the 
drawings. In the years to come British designs 
will no doubt be freely built, and some perhaps 
of a strain drawn from the best experience of both 
countries and none the worse for that. The cost 
of this world rearmament is fantastic, and every 
great country is affected. As engineers we take 
our part, and if we sometimes wish that our 
energies were being bent to more productive ends, 
we can claim at least that our products are certainly 
as useful as much that is insistently demanded 
by the vanity of man for his, or her, equipment 
in the days of peace, whilst employing g much more 
intelligence in the making. 


Railway Axle Wheel-Seat Failures. 


THE need for a simple routine test to determine 
the soundness of railway axle wheel seats after the 
wheels have been pressed on to them is once again 
emphasised by the conclusions reached by Major 
G. R. S. Wilson in his report to the Minister of 
Transport on the derailment which occurred at 
Rutherglen, some 3 miles from Glasgow Central 
Station on the London, Midland and Scottish 
Railway, on April 8th. A train from Lanark to 
Glasgow, consisting of four bogie coaches hauled 
by a tender engine, was approaching Rutherglen 
Station at its normal speed of about 50 miles an 
hour, when the trailing axle of the leading bogie 
of the first coach broke close to the seat of the left- 
hand wheel. The engine and tender remained on 
the rails. The first, second, and third coaches 
were derailed, but remained upright. The fourth 
coach was also derailed but it broke away from the 
others, mounted the platform ramp and over- 
turned. The accident resulted in the deaths of two 
passengers and in injuries to others. 

There is no doubt, according to Major Wilson’s 
findings, that the cause of the accident was the 
breakage of the axle of the leading coach. That 
coach, it is to be noted, suffered little damage as a 
direct consequence of the breakage. In fact, had 
not the fourth coach unfortunately fouled the 
ramp of the station platform, it is probable that the 
accident would have been much less serious than 
it was. The leading coach was built at Wolverton 
in January, 1928. At its last general overhaul at 
St. Rollox in August, 1936, the axles of its bogies 
were scraped and cleaned, and were closely 


examined. No sign of a flaw was detected. 
Nevertheless, the axle which failed showed on 


subsequent examination a fatigue flaw extending 
over 81 per cent. of the cross section of the wheel 
seat, flush with, or just inside, the inner end of the 
wheel boss. From the corrosion of the fractured 
surfaces it is estimated that the flaw might have 
been in existence for anything up to two years, 
and that towards the end its growth had been 
rapid. The Inspector notes that the axle had been 
turned all over, and that tests on specimens taken 
from the neighbourhood of the fracture showed 
that the steel was satisfactory and in no way 
inferior to specification. The conclusion reached 
is that the fracture originated either as a result 
of corrosion of the wheel seat or at a tool mark. 
The detection of a flaw in the wheel seat of an 
axle is almost impossible unless the wheel is pressed 
off the axle, a method of examination which would 
be prohibitively costly for routine application. 
Following this accident and a somewhat similar 
one at Crewe last year, the L.M.S. Company is 
taking steps to minimise the chances of further 
fractures of the same nature. ‘Wheel seats of new 
axles are to be increased in diameter and are to be 
finished either by grinding or fine-turning with a 
special tool followed by polishing. Meanwhile, 
experiments are being made with the object of dis- 
covering some reasonably economical method of 
detecting wheel seat flaws when coaches are under- 
going general repairs. It is satisfactory to learn 
from Major Wilson’s report that some success has 
already been obtained in that direction. Although 
failures of this kind have averaged only three per 
annum throughout the country during the past 
six years, it is evident that with increasing train 
speeds the liability to their occurrence is a growing 
one. At present on the L.M.S. Railway the wheels 
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of main line stock are pressed off their axles after 
fifteen years’ service, and the axles are then sub- 
jected to close examination. The company is con- 
sidering the extension of this practice to all pas- 
senger stock. The period is, however, clearly too 
long to ensure immunity from accidents arising 
from fatigue failures. The only sure and satis- 
factory procedure requires the development of 
some means whereby hidden flaws can be detected 
without pressing the wheels off their axles. It is 
not very evident what those means shall be. Radio- 
logical examination is, we understand, inapplicable 
in this case, but with the problem clearly defined 
and with its urgency established, the hope may 
reasonably be expressed that it will not be long 
hefore it is satisfactorily solved. 


Modern Science and Its Responsibilities. 


in the second portion of his presidential address 
to the British Association on Wednesday evening, 
Lord Rayleigh did good service by exposing the 
fallacy of the now popular theme in accordance 
with which engineers, physicists, and chemists 
are, by virtue of their alleged devilish inventions, 
held to be the deliberate authors of the horrors of 
modern warfare. By means of a few apposite 
examples he demonstrated that the scientific dis- 
coveries and developments chiefly regarded as 
contributing to those horrors were made long 
before the present era or were the products of the 
minds of men who did not—and in some cases 
could not—foresee their application in warfare. 
In certain instances developments which have 
intensified the means of waging war lay dormant 
until their originators were dead before their 
military application became evident. In yet 
others they arose from, or gave rise to, investiga- 
tions which have yielded results about the bene- 
ficent nature of which no one can have any doubt. 
Scientists are not fiends incarnate, working con- 
sciously and with malice aforethought on the 
devising of ever fresh and ever more horrible 





means of destroying their fellow creatures. The 
truth is that in the pursuit of new knowledge they 
follow paths leading to unknown destinations. It 
is not in their power, or in that of anyone else, to 
determine beforehand whether the results will 
be to the good or hurt of mankind. Nature is a 
compound of good and evil forces. We may, if 
we are so minded, blame the scientist for indulging 
his desire to pry into her secrets ; but, so long as 
we grant him that indulgence, it is folly to demand 
that he shall disclose only the good and hide all 
that is evil. 

In a lecture last week at Bedford College, 
London, Professor C. E. M. Joad urged, with no 
great originality, that a board of scientists and 
philosophers should be appointed for the purpose 
of giving or refusing permits for scientific inven- 
tions which seemed likely to affect human life. 
No permit, he said, would be given unless the 
board were satisfied that the results of the inven- 
tion; however much they might profit the few, 
would not be disastrous to the many. Such a 
board would soon find that it had been entrusted 
with a task beyond human fulfilment. There is no 
invention or discovery made so far by man which 
cannot be employed to his hurt. Had the board 
envisaged by Professor Joad been in existence 
at the appropriate date it would undoubtedly have 
strangled the internal combustion engine at its 
birth. Equally it would have refused its permit to 
Michael Faraday to pursue his researches in elec- 
tricity. Almost certainly it would have forbidden 
George Stephenson to develop the steam loco- 
motive and to James Watt it would have issued a 
peremptory order to thrust the lid back again on 
to the kettle and think no more about it. To 
function as Professor Joad would have it function, 
the board would need to be composed, not of 
scientists, but of omniscients, and even then, to 
be effective, it would require to be endowed with 
the power of suppressing not merely inventions and 
discoveries, but Thought itself. 








Science and Warfare.’ 


—_—_—_—__—___ 


URING the Great War itself, few scientific men 
in any country doubted that it was their duty to 
do what they could to apply their specialised know- 
ledge to the purposes of war; nor was it often sug- 
gested by publicists that there was any countervailing 
consideration ; on the contrary, they urged strongly 
that our resources in this direction should be effi- 
ciently mobilised. It is chiefly in vague general dis- 
cussions that the opposite view becomes vocal. 
Science, it is urged, is the source of all the trouble ; 
«und we may look to scientific men for some con- 
structive contribution to finding a remedy. It is 
worth while to inquire what basis there is for this 
indictment, and whether, in fact, it is feasible for 
men of science to desist from labours which may have 
a disastrous outcome, or at any rate to help in guiding 
other men to use and not to abuse the fruits of those 
labours. I may say at the outset that I have no 
sanguine contribution to make. I believe that the 
whole idea that scientific men are specially responsible 
is a delusion born of imperfect knowledge of the real 
course of the process of discovery. Indeed, very much 
the same complaint was made before the scientific 
era. Let me refer you to Shakespeare’s play of 


‘* Henry IV ”:— 
Great pity, so it was 

This villainous saltpetregshould be digged 

Out of the bowels of the harmless earth 

Which many a good tall fellow had destroyed 

So cowardly. 
The quotation leads us to inquire how far the further 
development of this particular kind of frightfulness 
into modern high explosives was deliberate or not. 

In the course of systematic study of the chemistry 
of carbon compounds it was inevitable that the action 
of nitric acid on substances like benzene, toluene, 
glycerine, cellulose, and the like, should be tried. No 
one could foresee the. result. In the case of benzene, 
we have nitrobenzene, the key to the aniline dye 
industry. In the case of glycerine, Sobrero obtained 
in 1846 the highly explosive liquid called nitro- 
glycerine. He meant no harm, and in fact his dis- 
covery lay dormant for many years, until Nobel 
turned his attention to the matter in 1863, and showed 
how by mixing nitro-glycerine with other substances, 
solid explosives could be made which admitted of 
safe handling. Dynamite was one of them. They 
proved invaluable in the arts of peace, e.g., in mining 
and in making railway tunnels, such as those through 
the Alps. They were used by the Irish Fenians in 
the dynamite outrages of the ‘eighties. These 
* Being the second part of the Right Hon. Lord Rayleigh’s 

Presidential Address to the British Association, delivered at 
Cambridge on August 17th 








attempted outrages were not very successful, and so 
far as I know no one was inclined to blame science for 
them, any more than for the Gunpowder Plot. Like 
the latter, they came to be considered slightly comic. 
If anyone doubts this, he may agreeably resolve his 
doubts by reading R. L. Stevenson’s story ‘“ The 
Dynamiter.”’ At all events, high explosives had been 
too long in use in peaceful industry for their misuse 
to be laid directly to the account of science. 

Coming next to poison gas. We read that Pliny 
was overwhelmed and killed by sulphur dioxide in 
the eruption of Vesuvius in a.p. 79. During the 
Crimean War, the veteran admiral Lord Dundonald 
urged that the fumes of burning sulphur should be 
deliberately used in this way, but the suggestion was 
not adopted. Even if it had been, scientifie research 
ad hoc would obviously have had little to do with the 
matter. During the Great War chlorine was used on a 
large scale. I need hardly insist that chlorine was 
not isolated by chemists for this purpose. It was dis- 
covered 140 years before, as a step in the inquiry into 
the nature of common salt. 

Coming to the more recondite substances, we may 
take mustard gas—really a liquid—as typical. It is 
much more plausible to suggest that here was a 
scientific devilment, deliberately contrived to cripple 
and destroy. But what are the real facts ? 

Referring to Watt’s “ Dictionary of Chemistry ” 
(edition of 1894), there is an article of less than forty 
words about mustard gas (under the heading of 
dichlordiethyl sulphide). After the method of pre- 
paration used by Victor Meyer has been mentioned 
the substance is dismissed with the words “ oil, very 
poisonous and violently inflames the skin. Difference 
from diethyl sulphide.” 

There are sixteen other compounds described at 
comparable length on the same page. So far as I 
know, none of them is of any importance. A not 
uncommon type of critic would probably say that the 
investigation of them had been useless, the work of 
unpractical dreamers, who might have been better 
employed. One of these substances, namely, mustard 
gas, is quite unexpectedly applied to war, and the 
production of it is held by the critics to be the work, 
not of dreamers, but of fiends whose activities ought 
to be suppressed! Finally at the bottom of the page 
begins a long article on chloroform. This substance, 
as you know, has relieved a great deal of pain, and 
on the same principle the investigator who produced 
it was no doubt an angel of mercy. The trouble is 
that all the investigators proceeded in exactly the 
same spirit, the spirit that is of scientific curiosity, 
and with no possibility of telling whether the issue of 





their work would prove them to be fiends, or dreamers, 
or angels. 

Again, there is the terror of thermite incendiary 
bombs, spreading fire broadcast through our great 
cities. The notion is sometimes encountered that 
thermite was invented for this purpose. Nothing 
could be further from the truth. I first made acquaint- 
nace with it myself in 1901 by hearing a lecture at the 
Royal Institution by the late Sir William Roberts 
Austen on “‘ Metals as Fuel.” He drew attention to 
the great amount of energy which was liberated when 
aluminium combined with oxygen, and showed how 
aluminium powder mixed with red oxide of iron would 
react violently with it, withdrawing the oxygen from 
the iron and becoming brilliantly incandescent in the 
process. He showed further how this mixture, called 
thermite, could be used for heating metal work locally, 
so as to make welds, e.g., in joining two iron pipes end 
to end. I venture to say that it never occurred to 
him or to any of his hearers that thermite had any 
application in war. 

In discussions of this kind a distinction is often 
implied between what I may call old-fashioned know 
ledge and modern scientific knowledge. The latter is 
considered to be the special handmaid of “ frightful- 
ness.” The futility of this distinction is easily seen 
by considering a special case. Iron is thought of as 
belonging to the pre-scientific era, while aluminium 
is thought to belong to the scientific era. From the 
standpoint of chemistry both are metals, and the 
problem of producing them in either case is # chemical 
one. When produced, they both have their function 
in ‘‘ frightfulness ’’—iron to cut and stab, aluminium 
to make thermite bombs to burn and destroy. If 
modern science makes its contribution to “ frightful- 
ness” in giving us aluminium, ancient craft did so in 
giving us iron. It is obviously absurd to make any 
distinction in principle between the two cases. Science 
properly understood includes all real knowledge 
about material things, whether that knowledge is old 
or new. 

All these terrors have only become applicable 
against a civilian population by the development of 
aircraft. Military objects were certainly not the 
incentive of the successful pioneers of artificial flight. 
They were fascinated at first by the sport of gliding, 
and afterwards by a mechanical transport problem. 

It is true that brilliant writers of imaginative fiction, 
such as Jules Verne and H. G. Wells, had foretold all, 
and more than all, the horrors that have since come 
to pass. But it is perhaps more to the point to inquire 
what were the contemporary views of practical men. 
The Wrights made their first successful flight in 1903. 
In 1904 I myself heard the then First Sea Lord of the 
Admiralty repudiate with scorn the suggestion that 
the Government were interesting themselves in the 
matter ; and I know with equal definiteness that even 
as late as 1908 the Chief of the Imperial General Staff 
did not believe in the military importance of flight. 
Would it be fair, then, to blame the inventors for not 
having realised it, and for not having stayed thei 
hands ? 

Summing up what may be learnt from the experi- 
ence of the past, I think we may say that the applica- 
tion of fundamental discoveries in science to purposes 
of war is altogether too remote for it to be possible 
to control such discoveries at the source. 

For good or ill, the urge to explore the 
deep in the nature of some of us, and it will not be 
deterred by possible contingent results, which may 
not be, and generally are not, fully apparent till long 
after the death of the explorer. The world is ready 
to accept the gifts of science, and to use them for its 
own purposes. It is difficult to see any sign that it 
is ready to accept the advice of scientific men as 
to what those uses should be. 

Can we, then, do nothing? Frankly, 1 doubt 
whether we can do much, but there is one thing that 
may be attempted. The Association has under con- 
sideration a division for study of the social relations 
of science which will attempt to bring the steady light 
of scientific truth to bear on vexed questions. We 
rejoice to know that our distinguished American 
visitors are in sympathy with this aim, and we hope 
that our discussions with them will bear useful, if 
modest, fruit in promoting international amity. 


unknown ix 








Literature. 
By Frep H. Coivin and 
Frank A. Stantey. London: McGraw-Hill 

Publishing Company, Ltd. 1938. Price 18s. 
ACCURATELY cut gears a e of paramount importance 
in mechanical engineering. Some industries demand 
greater accuracy than others, and the authors of this 
book have devoted their attention almost exclusively 
to the class of gears in which the allowable limits of 
error are necessarily fine, and where the quality of 
“ finish’ on the surfaces of the teeth is considered 
essential. 

Within its limits, the book is a comprehensive 
treatise on gear cutting and finishing according to 
American practice, but to the designer or student 
seeking for more general information on the subject, 
and wishing to become acquainted with the practice 
of other industrialised countries, the book would 


Gear Cutting Practice. 
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probably prove disappointing, because but for a rare 
reference to the experience and practice of people 
outside America, the authors entirely neglect the 
wider view of the subject, and therefore fail to get a 
more universal appreciation. One notable exception 
to this limitation is a reference to the Gear Grinding 
Company of Birmingham, England. The authors 
value the opinion of this company so highly as to 
quote it as saying in connection with the present 
demand for quiet running gears, “ much of the fault 
lies in the design of the gear-box itself, and not in the 
gears.... While the accuracy of gears can be 
guaranteed, the running of these gears varies accord- 
ing to the design of the gear-box in which they run. 
Gears without extreme accuracy run compara- 
tively quiet in well-designed boxes, while really high- 
class gears may be noisy in other boxes.’ Then by 
way of indicating the accuracy of the gears supplied 
by this firm, the authors state that it guarantees 
all gears below 12in. outside diameter to be within a 
limit of 0-0002in. for tooth contour and 0-000lin. for 
index error and parallelism. The opinion of a 
firm which can guarantee finished gears to these 
fine limits is certainly worth attention. 

It is stated in the preface that only enough of the 
theory of gearing is given in this book to make the 
terms used clear to the reader without previous gear 
experience. From this it will be gathered that the 
book is not so much intended for the designer or 
draughtsman as it is for the men who are engaged 
in preparing the gear blanks, cutting the teeth, 
hardening, grinding, lapping, and otherwise finishing 
the gears to fine limits, and for the viewers in the 
inspection department, where the work is either 
accepted as coming up to standard or rejected as 
being outside the limits of error specified. Neverthe- 
less, many draughtsmen may find the book useful, 
for while few data are given dealing with the 
strength of gears and surface pressure or load allow- 
able for various types and for the many classes of 
materials used, there is a good deal of generally use- 
ful information, which though not new or original in 
many instances, presents in a concise form many of 
the rules that must be conformed to if satisfactory 
gears are to be designed. 

The class and character of the gears dealt with 
cover a wide field, ranging from a drive gear on cam- 
shafts to large double helical reduction gears, such as 
are used for marine turbines, and the machines used 
for cutting the wide range of gears are illustrated. 
But here again, unfortunately, only the American 
type of gear cutting and finishing machines are shown, 
no mention being made of similar machines manufac. 
tured here and used in other countries, though the 
authors must be well aware of their existence. 

Viewed as an exposition of American practice, the 
subject has been very thoroughly dealt with, com- 
mencing with the various forms and proportions of 
gear teeth and an illustration of some of the different 
kinds of gears ; there follow a few notes on such prac- 
tical subjects as measurement of back lash and the 
use of cutting lubricants for various materials, choice 
of metals for different purposes, and their chemical 
composition, and standard keys and keyways for 
gears, while scattered throughout the book are many 
hints and recommendations given by various American 
manufacturers whose names and business are quoted. 
A practical hint that will appeal to readers who are 
responsible for production of accurate gears relates 
to hobs for hobbing gears, and is to the effect that 
‘good production depends largely on a balancing of 
speeds and feeds.” This will be specially appre- 
ciated by those who have to deal with the hobbing 
of large transmission gears having big diameters and 
long length over the face of the teeth. In some 
instances it takes upwards of 100 hours to hob the 
gear, and it is practically a rigid law that the machine 
must not be stopped for any purpose during the process 
if the best results are to be obtained. In such cases 
one can see the necessity of carefully selecting the 
most satisfactory balance between feed and speed of 
cutting. every aspect of the job being taken into 
consideration—-the hardness and nature of the metal 
to be cut, the cutting lubricant to be used, and also 
the hardness and temper of the hob. The cutting 
speed and feed selected must be such as will ensure 
that the hob will remain sharp throughout the job, 
for obvious reasons. 

Under the heading of Standardised Hobbing it is 
stated that “carefully developed instructions for 
hobbing and inspection are a profitable substitute 
for the confusion of everyone working to his own 
ideas.”” This is certainly true when applied to gear 
cutting of all sorts, and is equally true when applied 
to any manufacturing process whatever; but the 
truth underlying the statement is not a new dis- 
covery by any means. It involves the same principle 
that Taylor was applying to industry in America 
forty years ago, and that has been applied te engi- 
neering manufacture in Britain and many other 
countries for many years under the name of 
‘“‘ planning.” At the same time, although the idea 
is not new, it is well worth repeating, for advanced 
planning is the very essence of modern manufacture, 
and when it is done intelligently and with under- 
standing by men of experience, it confers benefits 
that go far beyond “ profitable substitutes for con- 
fusion,” for it brings order in place of chaos and 
certainty for uncertainty, in the benefits of which 


The foregoing will indicate to some extent the 
scope of the work under review. It deals with gear 
cutting on the practical side, and almost incidentally, 
as it seems, throws in tit-bits of information and 
sound advice. In many cases the authors do not seek 
to take the credit for the information given, but 
quote the source it comes from; for instance, when 
dealing with cutting bevel gears in the milling 
machine, they say: ‘... But though correct teeth 
cannot be cut with a rotary cutter, a close approxi- 
mation may be made by a little manipulation, . . .” 
and then go on to say: “... The method suggested 
by Brown and Sharpe Manufacturing Company is as 
follows, ...” showing that they quote the highest 
authority they know for the information they wish 
to impart. So much is this method followed that one 
may be excused for saying that the book is mainly a 
collection of information and data supplied by the 
leading gear-cutting plants of America. But it must 
be added that the authors have compiled and arranged 
the material in a very creditable manner. 

It appears somewhat odd at times when reading 
newly published books to find how little new material 
they contain and how much that must be considered 
old, though perhaps presented in a different way or 
a new setting, is included. Lapping the surface of 
gear teeth dealt with in this book may be considered 
by some as a relatively new process, but lapping as a 
process for removing slight inequalities on metal 
surfaces has been practised in engineers’ shops for 
many years. Long before precision grinding was 
introduced as a means of finishing surfaces to accurate 
dimensions, the lapping process had been successfully 
used for the same purposes ; crank pins, and journals 
for high-speed engines were not considered finished 
until they were lapped and all tooling, and in some 
cases filing marks, were removed. The same remarks 
hold good for the finishing of valve chambers for the 
piston valves of steam engines where close fitting was 
essential to effect economy in steam consumption. 
The point to be made is that the lapping process as 
applied to engine parts was mainly for the same 
purpose as it is applied to high-class gear teeth ; 
that is, to produce a surface on the metal that will be 
equal in smoothness to what would be normally 
attained by a long process of running in. Our authors 
state that gear lapping to be successful must give as 
good a surface on the teeth as would be obtained 
on automobile gears after 500 miles car operation. 
The advantage of resorting to lapping in preference 
to running a car over 500 miles is obvious, and it is 
interesting to note that it was to secure similar 
advantages in the direction already referred to that 
lapping processes were originally introduced. 

Some useful information is given regarding lapping 
compounds and how they should be used, all of which 
will be useful for the men in the shops. 

A short chapter is given on heat treatment of gears, 
including the cyanide method of hardening and its 
advantages, whilst machines and apparatus used to 
prevent distortion of ring gears during the quenching 
process are illustrated. The concluding chapter deals 
with gear inspection methods and equipment, a clear 
indication that the book has been written for use by 
practical men in the works rather than for the 
designer, but the wise designer will always wish to 
familiarise himself with the methods and practices 
adopted in the shops. 


SHORT NOTICES. 


Kent’s Mechanical Engineers’ Handbook. Two volumes. 
Eleventh edition. Rewritten by Robert Thurston Kent. 
London: Chapman and Hall, Ltd., 11, Henrietta Street, 
W.C.2. Price 25s. per volume net.—The new edition of 
this handbook has been produced in two volumes. The 
first deals with ‘‘ Power” and covers the. following 
subjects :—Air, water, heat, combustion and fuels, steam, 
steam boilers, steam engines, turbines, condensing and 
cooling equipment, refrigeration and ice making, heating, 
ventilating and air conditioning, internal combustion 
engines, gas producers, transportation, electric power, 
power test codes, and mathematical tables. The second 
volume is entitled ‘‘ Design, Shop Practice,” and covers 
the subjects of general properties of matter, iron and steel, 
corrosion and corrosion-resistant metals, non-ferrous 
metals and alloys, non-metallic materials, fabricated 
materials, strength of materials, mechanism and mechanics, 
fastenings, mechanical springs, rotating members, keys, 
cotters, &c.; bearings and lubricants, gearing, control 
mechanisms, vibration and noise, structures and buildings, 
industrial heating processes, forging practice, foundry 
practice, machine shop work, woodworking, materials 
handling, power transmission, electric motors and their 
control, safety engineering, and tables. 


Costs and Tariffs in Electricity Supply, 1938. By D. J. 
Bolton. London: Chapman and Hall. Price 12s. 6d.— 
So much has been written on electricity supply costs and 
tariffs that a book on the subject may appear to be rather 
unnecessary ; but, as the author of this volume points 
out, a mere collection and codification of this material 
might be worth while. His aim, however, is @ more 
ambitious one, namely, to present a fundamental and 
critical review of the principles of rate construction, 
together with a quantitative statement of tariff con- 
struction in Great Britain. The material of the book falls 
roughly into two groups. In the first group come the 
various analyses and syntheses of costs and the descrip- 
tions and explanations of existing tariffs, and in the 
second the more original and debatable portions, such as 
those dealing with “‘elasticity of demand ” and “differential 






independently useful and that those who desire a plain 
statement of facts and an explanation of present tariff 
operations will have no difficulty in finding what they 
require, unencumbered by embarrassing theory. Never- 
theless, it is not contended that tariff construction has 
nothing tc gain from theory and must for ever pursue its 
hand-to-mouth empiricism. A real effort has therefore 
been made to establish a philosophy of tariffs as well as a 
mere collection of working rules and body of practice. 
The descriptive portions of the book are not claimed to be 
exhaustive. Unusual or freak tariffs which lie outside the 
main stream of tendencies are not included, and costs only 
enter into the volume so far as they form the raw materials 
of the tariff structure. Although the volume is mainly 
addressed to supply engineers, it is not without interest to 
large consumers, electricity committees, and governing 
bodies. 


BOOKS RECEIVED. 
Structural Design. By C. T. Bishop. 
man and Hall, 11, Henrietta Street, W.C.2. 
net. 


London: Chap- 
Price 17s. 6d. 


Design of Machine Members. By A. Vallance. London : 
McGraw-Hill Publishing Company, Ltd., Aldwych House, 
W.C.2. Price 24s. net. 

Advanced Analytic Geometry. By A. D. Campbell. 
London: Chapman and Hall, Ltd., 11, Henrietta Street, 
W.C.2. Price 20s. net. 

Alluvial Prospecting and Mining. By S. V. Griffith. 
London: Mining Publications, Ltd., Salisbury House, 
E.C.2. Price 12s. 6d. net. 

Railway and Commercial Gazetteer of England, Scotland 
and Wales. London: McCorquodale and Co., Ltd., 
Cardington Street, N.W.1. Price 21st. net. 


The Molor Industry of Great Britain, 1938. London : 


Society of Motor Manufacturers and Traders, Ltd., 
Hobart House, Wilton Street, S.W.1. Price 5s. net. 
A Manual of Foundry Practice. Second edition. By 


J. Laing, A.M. I. Brit. F., and R. T. Rolfe, F.1.C. London ; 
Chapman and Hall, Ltd., 11, Henrietta Street, W.C.2. 
Price 18s. net. 

Applied Descriptive Geometry with Drafting Room 
Problems. Second edition. By F. M. Warner. London : 
McGraw-Hill Publishing Company, Ltd., Aldwych House, 
W.C.2. Price 12s. 6d. net. 


Elementary Practical Mechanics. By the late Joseph 
M. Jameson, Ph.B. Fourth edition by C. W. Banks. 
London : Chapman and Hall, Ltd., 11, Henrietta Street, 
W.C.2. Price 13s. 6d. net. 

The Elements of Ferrous Metallurgy. Second edition. 
by J. L. Rosenholtz, Ph.D., and J. F. Oesterle, Ph.D. 
London : Chapman and Hall, Ltd., 11, Henrietta Street. 


W.C.2. Price 15s. net. 
Electrical Engineering Practice. Volume |. Fifth 
edition. By J. W. Meares, C.I.E., F.R.A.S., and R. E. 


Neale, B.Sc. London: Chapman and Hall, Ltd., 11, 
Henrietta Street, W.C.2. Price 25s. net. 

National Certificate Mathematics: First, Second, and 
Third Year Courses. Three volumes. Vol. I by P. Abbott, 
B.A., and C. E. Kerridge, B.Sc.; Vol. II by P. Abbott, 
B.A., and H. Marshall, B.Sc.; Vol. III by G. E. Mahon, 
B.Se., and P. Abbott, B.A. London: English Univer- 
sities Press, Ltd., Little Paul’s House, Warwick Square, 
E.C.4. Price, Vol. I 6s. net, Vol. IT 7s. 6d. net, Vol. IT 
7s. 6d. net. ’ 








SIXTY YEARS AGO. 


On July 27th, 1878, an explosion occurred on the 
Lamport and Holt liner ** Humboldt ” a few minutes after 
the ship left dock on a voyage to the Brazils. A super- 
heater gave way. Three men were killed and two severely 
scalded. Commenting upon the accident in a leading 
article in our issue of August 23rd, we stated that the super- 
heater—one of two—was of an annular horizontal pattern, 
and that it failed under a pressure of about 55 Ib., or 10 Ib. 
less than the pressure for which the safety valve was set. 
The failure occurred by the collapse of the internal tube 
close to one end. A piece of plate about 2ft. wide by 3ft. 
long was carried away, the smoke-box doors were blown 
open, and those in the stokehold at the time suffered 
severely. The plates of which the superheater was made 
had originally been fin. thick, but in the course of an 
eight years’ life they had been badly attacked by corrosion 
and at the place of fracture the thickness had been reduced 
to about fin. On or about July 12th, Mr. Crawshaw, the 
owner’s superintendent engineer, had examined the 
engines and boilers, and had failed to detect any defect 
in the superheater. On July 15th and again on July 23rd, 
Mr. Taplin, a Board of Trade surveyor, made the usual 
inspection preparatory to issuing a certificate, and he, 
too, failed to notice anything wrong with the superheater. 
It was admitted by both these gentlemen that the super- 
heaters on the ‘‘ Humboldt ” were somewhat inaccessible, 
and that nothing like a complete examination of them could 
be made. In our view, the Board of Trade surveyor had 
been guilty of an error of judgment in passing the super- 
heaters as fit after only a partial inspection. He ought, 
we said, to have known that superheaters were imore 
likely to wear out than almost any other part of a boiler, 
and the mere fact that those of the ‘‘ Humboldt” had 
been in service for eight years should have made him 
regard them with the keenest suspicion. It would have 
been extraordinary if the plates in those circumstances 
had been sound, and on the score of age alone the sur- 
veyor would have been justified in witholding his cer- 
tificate without direct testimony that the plates were 
defective. The lesson which we drew from the accident 
was that superheaters should never be used unless they 
were perfectly accessible all over for inspection. So long 
as superheaters which could not be examined properly 
were used, accidents would happen with them. That being 
the case, we expressed a doubt as to whether superheaters 
were really worth all the trouble and risk entailed by their 
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Electric Rolling Mill and Furnace 
Equipment. 


THE Eastwood rolling mills of Ben. Bennett, Jnr., 
Ltd., at Rotherham, are specially equipped for cold 
rolling and bright annealing steel strip of all grades, 
including deep drawing strip, case hooping &c., and are 
now being equipped with new and up-to-date plant for 
the manufacture of bright rolled stainless steel strip and 
other alloys. 

The rolling mill plant includes six two-high cold roll 
mills, three cluster mills, and a four-high mill, and has 
a weekly output of 180 tons of steel strip, ranging from 
tin. to I4in. wide by 0-004in. up to in. in thickness. 

The electrification of the mills was carried out by the 
General Electric Company, Ltd., Magnet House, Kingsway, 
London, to the instructions of W. Brealey and Co., Ltd., 
of Eeclesfield, who acted as consultants for the scheme. 
A three-phase supply is taken at 400 volts,, 50 cycles. 
The electrical equipment includes ten slip-ring motors, 
ranging from 40 H.P. to 100 H.P.; two 2-ton electric 





base plate, leaving the cover and its suspension rods free 
for attachment to another loaded base plate. 

The whole heating operation is governed by automatic 
temperature control apparatus of the standard design, 
embodying a direct deflectional temperature controller, 
pilot lamps, push-button control switch, fuses, and Cam- 
bridge indicating pyrometer for measuring the tempera- 
ture inside the charge. The main switchgear, manufac- 
tured at Witton Engineering Works and consisting of 
triple-pole isolating switch, contactors, fuses, &c., is housed 
in @ separate cubicle. 

The G.E.C. coal-gas burner from which the artificial 
atmosphere is obtained, has considerably extended the 
use of the Grunewald process by enabling a suitable 
artificial atmosphere for bright annealing to be produced 
from town’s gas. The use of partially burnt coal gas gives 
an atmosphere that is cheap enough to be blown to waste, 
and refinements for drying and removing traces of sulphur 
are not required, since the G.E.C. furnace is designed 
so that the gas does not come into contact with the 
heating elements and the effect of a trace of sulphur 
on mild steel is negligible. A simple burner can thus be 
employed with the result that mild steel strip can be 
bright annealed, irrespective of the lubricants used during 





on irrigation and navigation works amounted to Rs. 15,318 
lakhs. The gross revenue for the year was Rs. 1378 lakhs, 
and the working expenses 502 lakhs; the net return being 
5:7 per cent. Returns on capital invested in productive 
works included :—The Punjab, 14-2 per cent.; North- 
West Frontier Province, 8-4 per cent.; Madras, 7-4 per 
cent.; Bihar and Orissa, 6-7 per cent.; United Provinces, 
6-3 per cent.; Burma, 5-1 per cent. 

Areas Sown and Areas Irrigated.—Under Government 
irrigation works the acreage of crops matured in 1935-36 
was 31-85 million, in a total of 232-38 million acres sown, 
or 13-7 per cent. of the sown area. In lakhs of rupees, 
the estimated value of the crops raised on areas receiving 
State irrigation was 10,032, the capital cost of the works 
having been 15,318. 


Works COMPLETED IN THE TRIENNIUM. 


The following are among the more important of the 
works completed :— 

Madras Presidency.—The Cauvery Project was inau- 
gurated in August, 1934. A saving of 74-73 lakhs is 
expected in the sanctioned estimate of 737 lakhs. The 
estimated revenue is 50 lakhs per annum. 


Polaveram Island Irrigation: The Godaveri Canal 


























FIG. 1—-GENERAL VIEW OF ROLLING MILLS AND 


hoists, and two G.E.C. Grunewald electric furnaces. A 
general view of part of the installation is shown in Fig. 1. 

All the motors are protected-type slip-ring machines. 
For the two-high cold roll mills, one 100 H.P., two 50 H.P., 
and three 40 H.P. motors are installed. The 100 H.P. 
and 50 H.P. machines are controlled by contactor starting 
panels, arranged for remote push-button control. Each 
panel is housed in a sheet steel cubicle and embodies a 
main stator contactor, together with the rotor accelerating 
contactors, which are controlled by a timing relay to 
ensure that the motor is started up in the shortest time 
compatible with safety. An ammeter is mounted on the 
top of each cubicle. A general view of the 100 H.P. 
motor and its control gear is shown in Fig. 2. The starting 
equipment for the 40 H.P. motors comprises an oil- 
immersed stator switch and an electrically interlocked, 
oil-immersed, hand-operated rotor starter. The three 
cluster mills are driven by 50 H.P. slip-ring motors, the 
starting equipment being similar to that for the 40 H.P. 
motors. For the four-high mil!, two siip-ring motors, 
rated at 40 H.P. and 50 H.P., are installed and provided 
with contactor-type starting panels. 

The G.E.C.-Grunewald electric furnace equipment, to be 
seen in the foreground of Fig. 1, for bright annealing the 
cold rolled steel strip is designed to handle coils up to 
24in. in diameter, producing a thorough and uniform 
anneal with a really bright untarnished finish. The current 
consumption is low, and the plant requires a minimum 
of skilled labour and supervision. 

The installation consists of two vertical furnaces 
fitted with high-grade nickel-chromium heating elements 
in spiral form; sixteen annealing pots of heat-resisting 
alloy (each with its cast base plate and suspension rods 
hanging from the cover); the necessary switchgear and 
automatic control equipment, and a G.E.C. gas burner 
for providing the requisite artificial gas atmosphere. 
The total loading of each furnace is 60 kW. 

The coils to be annealed are first stacked up on the 
base plate to a height of about 5ft. 6in. Next, the 
thermally insulated cover is placed in position above the 
charge, and the suspension rods which hang from it are 
attached to the base plate. The whole assembly of base, 
rods, cover, and charge is then lifted and placed in the 
annealing pot, perfect sealing being effected by a water- 
cooled rubber ring between the pot and cover. 

The loaded pot is then placed in a recuperation trench, 
where the charge is purged with the product of the gas 
burner and preheated by the last two pots that have left 
the furnace. It is then transferred from the recuperator 
to the furnace, in which it is heated for the required 
period. During heating the artificial atmosphere is 
maintained and atmospheric oxygen thereby excluded 
by circulating gas through the pot. When the anneal is 
complete the whole pot with its contents is lifted out of 
the furnace and returned to the recuperating trench, 
where the first stage of cooling and, simultaneously, 
preheating of fresh pots takes place, the gas supply being 
maintained to compensate for the contraction inside the 
pot. 
Finally, the pot is removed from the recuperation 
trench and transferred to a cooling station, and when coo 
enough to touch, the charge is lifted out of the pot on it» 





ELECTRIC FURNACES 


rolling, at an additional cost of only a few pence per ton 
of metal treated. When the G.E.C. gas burner is required 
for processes where sulphur would have a detrimental 
effect, additional desulphurising equipment can be 
provided. 








Irrigation in India: 1933—36. 

THe Government of India’s Triennial Review of 
Irrigation in India, 1933-36 (price Rs. | A.14, or 
3s. 3d.), furnishes evidence of a marked improvement in 
results as compared with those of the previous triennium. 

The monsoons arrived at about the usual time, there 
were no prolonged breaks, and the rainfall of the season 
June to September each year was on the whole well dis- 
tributed over the country. Over the plains as a whole 
rainfall was 14 per cent. in in 1933 and almost 
normal in 1934 and 1935. 


excess 


GOVERNMENT IRRIGATION WoRKS. 

As compared with the previous triennium, 1930-33, 
the areas irrigated by Government works, excluding those 
in Indian States, totalled 30,972,799 acres, an increase of 
694,849 acres, including the increases :—Sind, 511,646 
acres; United Provinces, 172,199 acres; the Punjab, 
112,518 acres; Burma, 28,949 acres. 

The area irrigated by ‘‘ productive ” works increased by 
1,988,475 acres, and that under “ unproductive ” works 
decreased by 1,009,751 acres, including the decreases— 
729,711 acres in Sind, 393,501 acres in Bihar and Orissa, 
68,994 acres in the Central Provinces (excluding Berar); 
and the increases—35,101 acres in Madras, 109,977 acres 
in the United Provinces, and 31,319 acres in the Punjab. 
Those figures reflect changes, including:—Sind: The 
partial or entire merging of old inundation canals in the 
barrage canals. Bihar and Orissa: The reclassification 
of the Son Canals from ‘ unproductive” to “ produc- 
tive’ works. Bengal: Extension of the Damodar Canal 
irrigation. United Provinces: An increase in area, 
attributed to the weakness of the monsoon of 1935, the 
boring of State tube wells, and the development of the 
sugar industry. 

Non-capital Works.—-The average area irrigated by 
non-capital works was 3,506,233 acres, comparing with 
3,679,311 acres in the previous triennium. The areas 
irrigated increased by 6686 acres in Bengal and by 3732 
acres in Burma, the largest proportional decreases being 
from 62,637 acres to 27,763 acres in Sind, and from 
21,748 acres to 9759 acres in the United Provinces. 

Well Irrigation—The following figures, for the year 
1935-36, are the totals in a table for all provinces :— 
Number of wells in use, 2,646,762 ; area irrigated by those 
wells, 12,093,240 acres; wells in working order, but not 
used, 620,967 ; abandoned wells, 183,128. The number of 
wells in use included, in the United Provinces 1,194,372, 
in Madras 656,998, in the Punjab 317,390, in Bombay 
303,104. 

RETURNS. 


At the end of the year 1935-36 the total capital outlay 
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system has been extended to irrigate 16,316 acres on this 
island in the Delta, at an estimated cost of Rs. 18-55 lakhs. 

Sind.—-The Sukkur Barrage and Canal scheme, to irri 
gate about 5} million acres eventually, was completed at 
a total cost of Rs. 20-08 crores. The permanent works 
were opened in 1932 and the construction estimate closed 
on September 30th, 1933. 

Bengal.—The Damodar Canal Project was practically 
completed, 203 out of the total of 232 miles of channels 
having been constructed. The area eventually irrigated 
wil! be 143,000 acres, not including 37,000 acres under the 
Eden Canal. 

Baluchistan.—Surveys and the construction of water 
courses in the Nasirabad Tehsil, commanded by the 
Khirtar Canal of the Sukkur Barrage system, cost about 
Rs. 4°3 lakhs. The Nari Flood Protection Scheme has 
cost Rs. 61,791. 


WoRKS IN PROGRESS. 


Madras.—-The Kattalai scheme, to remedy defective 
irrigation in the Cauvery Valley. Estimate. 37 lakhs. 

Bombay.—The Nira Right Bank Canal Project, com 
prising the Lloyd Dam at Bhatghar, impounding 24,200 
million cubic feet of water, and a canal 1064 miles long to 
irrigate 132,000 acres. (Now practically completed.) 

Sind. The Kalri Remodelling Project, estimate 
Rs. 10-71 lakhs, one of a group of projects (estimate 
Rs. 72 lakhs) to counteract the adverse effects in Lower 
Sind of the Sukkur Barrage. 

United Provinces.—The Ganges Canal hydro-electric 
scheme had cost nearly Rs. 2-19 crores by the end of 
1935-36, out of a total sanctioned expenditure of nearly 
Rs. 3:43 crores. Five canal power houses yielding 
11,000 kW were in commission. The total number of 
units sold in 1935-36 was 30,776,716. 

Punjab.—Expenditure in the three years 
waterlogging works was Rs. 24-78 lakhs, and the cost of 
maintenance of similar existing works was Rs. 6-48 lakhs 


on anti- 


per annum. 








Grass-Drying Plant. 


A NEw grass-drying plant has been started this season 
in Shropshire on the farm of Colonel G. P. Pollitt, at 
Harnage Grange, Cressage, where grass drying has been 
practised for several seasons. In ‘spite of the difficult 
conditions which have been encountered owing to the dry 
weather, it is evident that when full supplies of grass are 
forthcoming the new machines at Harnage will have a very 
considerable daily output. 

There is a battery of three driers, all housed alongside 
one another under one steel roof erected by Boulton and 
Paul, Ltd., and the building is directly accessible from 
the fields. The machines are of the Kaloril type in which 
the final drying takes place in a revolving drum, placed 
under a double hopper. The lay-out of this building is 
such that the incoming green grass is hoisted from the truck 
to a platform at the hopper level, and is deposited in front 
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of any one of the three hoppers by means of a travelling 
crane, which is installed in the roof. The grass is then 
forked with a minimum of effort into the hopper, where 
it is partially dried by the hot air coming up from the 
drum where it has been circulating through a batch under- 
going the final stage. The recirculation of the heated air 
through the two stages has been specially worked out to 
secure maximum efficiency. 

Each batch of grass takes about 20 minutes, depending 
on the moisture content and the degree of dryness desired. 
When finished, it is withdrawn from the drum on to a 
sheet, and is then moved along the smooth concrete floor 
at ground level to the far end of the building where a 
Christy and Norris Briton grinding plant is installed. 
Here the grass is fed down first of all into a pre-breaker 





below the floor level, so that again there is but small effort 


necessary for regular running on the largest engines. 

The writer recently crossed Canada and the United 
States from Vancouver to New York, and being interested 
in various matters connected with locomotive running, 
mechanical firing being one of them, he was given per- 
mission by Canadian Pacific and New York Central 
railway officials to travel in the cabs of several engines to 
make observations. He was fortunate in covering several 
hundred miles in the cabs of two modern and powerful 
engines engaged on important and heavy duties, one, the 
new C.P.R. 4-6-4 “ Hudson’”’ No. 2833, hauling the 
** Dominion ” from Regina to Brandon, 224 miles, and the 
other on the N.Y. Central 4-6-4 ‘‘ Hudson ”’ type, 
No. 5316, on a fast and heavy train from Albany to 
Harmon, near New York, 123 miles. Both engines were 
fitted with boosters, and the trains weighed well over 1000 








GRASS DRYING AND 


involved in feeding. From the pre-breaker the partially 
ground grass is automatically elevated into the mill 
proper, @ machine of the centrifugal type, electrically 
driven at 3000 r.p.m. by a 35 H.P. Brook motor. There is 
a very effective system of dust collection and the final 
stage is the sealing of the finely ground pure grass in paper 
sacks of $-ewt. capacity. 

Normally, the grass cutting and collection from the field 
are executed by one Wilder *‘ Cutlift,’’ but if necessary a 
second can be put in service, when the fields are far away 
or the cut is light. At the farm, six men can operate the 
whole plant, engaged as follows :—One lifting grass from 
the trailers, two feeding the hoppers, two discharging 
grass and feeding the mill, and one tending the mill and 
bagging. The grass is lifted in bulk from the trailers on 
a cradle which is inserted before loading commences. The 
furnaces are coke fired, the material used being a large coke 
from the Birchenwood plant at Stoke-on-Trent, which is 
particularly free from sulphur fumes. About 48 ewt. 
consumed on a 12-hour shift over the whole plant, in which 
time outputs up to 4 tons 13 ewt. (in 10 hours) have been 
obtained. It therefore appears that when the plant is 
running at full capacity, it will easily attain its rated 
capacity of 10 tons per day. 

Although the drought has interfered considerably with 
grass production so far this season, some 150 tons were 
turned out between April 21st and early June, the analyses 
including protein figures of up to 17:7 per cent. for 
meadow grass and 18-5 per cent. for clover, with carotene 
returns of 361 mg. and 318 mg. respectively. 








Mechanical Stokers on 
Locomotives. 


By EDWARD H. LIVESAY. 

THE continual increase in the size of locomotives in 
England has brought engineers to the point where 
the adoption of mechanical stoking must be considered. 
Fire-boxes with 50 square feet of grate are found on the 
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new “Coronation ’’ class L.M.S. engines, and _ this 





tons, which gave an admirable opportunity to follow ‘he 
working of the stoker when the engines to which it was 
fitted were being used on heavy work and fast schedules. 

While, of course, recognising that a mechanical stoker 
is absolutely necessary on large and powerful engines, the 
writer had previously looked on it as a somewhat crude 
and wasteful device, and had not associated it with effi- 
ciency and economy. In fact, he had regarded it rather 
as a necessary evil. His recent practical acquaintance 
with it, however, has shown his previous ideas to be quite 
wrong, and that so far from the stoker being a crude and 
wasteful device, it is efficient and economical to a degree 
much in excess of what he had imagined possible. 

An outline of its chief constructional features may be 
given here. The coal is brought forward to the fire-box 
by a worm conveyor, which partly pulverises it, and this 
conveyor is driven by asmall two-cylinder engine mounted 
in the tender on the C.P.R. engine and under the cab 
footplate on the N.Y.C. The conveyor forces the coal 
on to a shelf under the fire door, from whence it is blown 
into the fire-box by five steam jets, regulated by little 
wheels marked R.F. (right front), L.F. (left front), C.R. 
(centre), R.B. (right back), L.B. (left back). This is almost 
self-explanatory. It will be seen that the coal falls into 
five places on the grate, distributed all over it. The 
amount of fuel fed is controlled by the conveyor. There 
is a deflector plate which, while normally in mid-position, 
can be swung to either side, in order that all the fuel 
can be diverted left or right if necessary. By the simple 
manipulation of the various controls, the quantity and 
disposition of the coal can be regulated to a nicety. 

While running, the fireman opened the door several 
times to enable the writer to watch the working of every- 
thing. The coal was falling in an incandescent shower, 
and was quite evenly spread over the grate, most of the 
combustion actually taking place in the air before the fuel 
reached the bars at all. It seemed to explode into flame 
as soon as it left the shelf, and the bed of glowing coal was 
of an even thickness in the large fire-box, over 80 square 
feet in area, that could never have been attained by hand 
firing, however skilful. The grates were of the rocking type, 
in two sections, worked by a long detachable lever that 
could be fitted to little stubs projecting through the 
cab floor, pulled to and fro, shaking the grate, letting ash 
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CANADIAN PACIFIC RAILROAD ‘‘ HUDSON" 


area probably represents the limit of firing by hand 
when the locomotives are working hard. They may 
even exceed this limit. It would seem worth while therefore 
to fit an engine with a mechanical stoker for experi- 
mental purposes, to gain information which would prove 
of value later, when the adoption of this device becomes 


LOCOMOTIVE WITH MECHANICAL STOKER 


and clinker fall through into the ashpan. Cleaning the fire 
while running was simple. The burning mass was raked 
to the back of the box, the front half of the bars was 
rocked to get rid of all waste matter; the piled up fuel 
at the back was then spread forward, and the stoker 
restarted. 





If the worm conveyor should jamb, reversal clears it. 
Combustion was so good that smoke very seldom showed 
above the chimney ; chiefly when the throttle was shut 
suddenly, altering the air supply, which was adjusted at 
once. Of course, the cab was quite clean and free from 
dust, and except when rocking the grate the fireman had 
little or no physical work to do; hardly more than was 
called for on the large oil burner engines previously 
travelled on in British Columbia. 

At Harmon, near New York, the writer watched the 
lighting of the fire on one of the five new streamlined, 
roller-bearing engines built by the N.Y. Central Railroad 
for the “ Twentieth Century ”’ trains, the latest type. 
Wood slats were first thrown into the box and lighted, when 
shovels of coal were put in, and on a few pounds of steam 
showing in the gauge the stoker was started, after which 











HOISTING GRASS TO THE HOPPERS 


all operations could be watched through the open fire 
door. Everything was taking place with certainty and 
efficiency, a most convincing demonstration of the mecha- 
nical perfection of the device. 

Considerable distances were also covered on the new 
light semi-streamlined C.P.R. 4-4-4 2900 class, both on 
the prairie and in the East. This type has hand firing, 
a pneumatically operated fire door being used, which was 
split vertically, hinged at the top, and opened by a foot 
treadle. As the fireman turns toward the fire-box with a 
shovel of coal his foot presses the treadle, and the door 
opens. Turning again to the tender, his foot leaves the 
treadle and the door shuts. So long as his foot is on the 
treadle, the two halves of the door remain apart, but if 
for any reason—as when using the slice—he wants the 
door to stay open, a hand lever is put over and holds it so. 
It seems an admirable and simple arrangement, also 
well worth trying in England, where anything that would 
lighten the fireman’s labour on large engines would seem 
to merit attention. The long non-stop runs of from 200 
to 300 miles now made daily in England, such as those 
between London and Carlisle, make heavy demands on 
the physical power of the fireman and the adoption of 
rocking grates on engines engaged in such work appears 
to be another thing worth trying. 

Since penning the foregoing the writer made enquiry 
from a fireman on one of the L.M.S. ‘* Coronation” loco 
motives whether he thought it would be possible to keep 
up steam if an engine of that type hauling a 600-ton 
train had to be extended to nearly the limit of its power 
in order, for instance, to make up time under unfavour- 
able weather conditions. The answer was a decided 
negative ; he considered the task would be beyond him. 

The illustration shows a C.P.R. engine similar to that 
on which the writer travelled. It is a 4-6-4 ‘“*‘ Hudson” 
type, with cylinders 22in. by 30in., steam pressure 275 Ib., 
driving wheels 6ft. 3in., tractive effort, with booster, 
57,250 lb., and a grate area of about 80 square feet, 
weight, with tender, 293 tons. 








Engineering Notes from China. 


(By our own Correspendent.) 
Hone Kone, July 9th, 1938. 


The First Builder of Bridges. 


Chinese literature credits the Emporer Yao 
(about 2300 B.c.) with having built a number of bridges. 
His successor, Shun, continued the good work. It is of 
interest to note that he appointed a Minister of Traffic. 
an office created in Britain only in recent years, under the 
title of “‘ Minister of Transport.” The agricultural and 
material wealth, which is the basis of Chinese civilisation, 
depends very largely upon rivers and canals. Since 
there are 26 running miles of creeks, canals, &c., to each 
square mile of the cultivated fertile plain in the Yangtze 
delta, bridges were always numerous and important. 
Timber is rapidly destroyed in warm and humid climates, 
and the constantly recurring work of repairing wooden 
bridges stimulated the people of Central and Southern 
China to use stone. It is said that the long and primitively 
shaped stone truss bridges, near Sianfu, date back to 
about A.D. 150, but it is believed that the long stone bridges 
in the north-west of China were built in still earlier 
centuries, at a period when those regions were the centre 
of great power. The arch bridge seems to the visitor to 
China more typically ‘“‘ Chinese” than any other type, 
but the idea was almost certainly brought to China from 
the Far West in the days of the profitable silk trade with 
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Persia and the Roman Empire. The present centre of the 
Chinese National Government is in Chungking. In the 
same province is Chengtu, and just outside the south gate 
of that city is the famous “Ten Thousand Li Bridge.” 
Spanning the Wei River is the bridge of sixty-eight arches, 
said to be LOOOft. long and 60ft. wide. 


The Beauty of Chinese Bridges. 


No race has practised economy to such a great 
extent as the Chinese, and this trait has made them save 
material in all types of construction, wherever possible. 
During the many centuries of bridge building in the 
country, there has been a natural evolution in design and 
construction. Experience has been the main factor in 
deciding designs ; empirical rules, rather than a knowledge 
of statics. has been the basis of bridge building in China 
until recent times. Yet the result of gradually decreasing 
every dimension has been to give the impression that many 
of the bridges were built by scientifically trained engineers. 

The reason for the exquisite beauty of the ancient Chinese 
bridges is the simplicity, combined with faithfulness to 
constructive principles, expressed in their exterior. How- 
ever ornamental may be a Chinese bridge, it is never over- 
decorated, for the decorations never hide the constructive 
principles. Marco Polo left us a description of the Pulisang 
Bridge, which had an elaborately decorated parapet, a not 
uncornmon feature of Chinese bridges. The decoration is, 
however, always done in a style that makes it appear light 
and elegant, and never as if it were a part of the design of 
the structure. 


Tradition and Experience. 


Unfortunately, foreign imitators have not followed 
the sumplicity of line which the Chinese bridge builders 
preserved through the centuries. In some European parks 
there are so-called “Chinese bridges,” so different in 
principle to Chinese structures that they remind those of 
us who have travelled in China of the saying that “ the 
Chinese are the most misunderstood people in the world.” 
Even the Japanese who have tried to imitate Chinese 
structures. have failed to copy them faithfully in principle. 

In China bridge building was invariably carried out by 
specialists who passed on their knowledge to their 
descendants. Something akin to almost religious secrecy, 
guarding their knowledge and experience, was a charac- 
teristic of these Chinese bridge builders. They would rather 
die than allow anything unusual to be done to a bridge for 
which they were responsible, because they believed that 
evil spirits would retaliate and bring disaster upon the 
bridge-building profession. The famous designers who 
improved and enlarged the type always kept in mind their 
obligations. The lines of a bridge were never altered by 
foreed decoration. 


Variety in Practice. 


The area of China is so great, the climate and 
topography is so varying, and until recent years com- 
munication between different provinces has been so slow, 
that it is not surprising to find differences in bridge- 
building practice in different parts of the country. In the 
northern area arch bridges are conspicuous, but stone 
truss bridges are also to be seen. In the western area 
cantilever and suspension bridges, for spans over 100ft., 
are in general use, and for lesser spans arch bridges prevail. 
There are also rather primitive truss bridges of planks for 
small spans. In the southern area, mostly within the 
tropics, all bridges of any importance are of the stone 
truss type. 

It is, of course, impossible to estimate the total number 
of bridges in China, but an approximate figure of 2,500,000 
has been given. In Asia a political change quickly alters 
the appearance and importance of a city. Since the stones 
of a Chinese bridge were not connected by mortar, it was 
quite easy to remove a bridge to another place and piece it 
together. This was done from time to time. 


Methods of Finance. 


The building and maintenance of the bridges 
had its place in the organised and disciplined co-operation 
of the Chinese social system. The Chinese mind is prac- 
tical and materialistic. All the great engineering works 
in the country were made to meet an apparent need. 
That was the origin of the Great Wall, the Grand Canal, 
and the famous irrigation works, as well as of the bridges. 
In spite of the absence of public spirit, and at many periods 
of the lack of centralised rule in China, there were certain 
ideals in the social system which aided bridge building. 
If the bridge were for local use only, it was small and 
financed by a few families or by the village. There were, 
however, many large bridges built and maintained for 
trackers along navigable waterways, and they were 
financed either by important cities or by the district. 
Numbers of bridges were necessary as part of a large irriga- 
tion system, and in such cases one or more of the eighteen 
provinces in China concerned with the scheme supplied 
the money and labour. 
the extensive engineering works grew up according to a 
law of nature. The practical benefits to be obtained were 
realised and gigantic schemes, such as the Kwan Hsien 
irrigation works, the Great Wall, and the Grand Canal 
were planned and completed in a very remarkable manner. 
Until comparatively recent times there were very few 
other countries where such great efforts were made to 
facilitate traffic by engineering works as in China. 


Conservancy Committees. 


There were countless committees, all over the 
country, concerned with water conservancy. They were 
responsible for the maintenance of bridges, dykes, canals, 
coast protection works, irrigation schemes, &c. In 
many districts a tax was levied on all landowners during 
harvest time, and the proceeds were used for employing 
labourers on conservancy works during that period of the 
year when there was no demand for man power for 
agriculture. If the works that required maintenance 
were elaborate, then experienced contractors were 
employed. There is a most interesting inscription on a 


stone tablet near a famous bridge close to Soochow, a 
beautiful city in Central China recently wrecked by the 
It explains the method of reconstruction in the 


invaders. 


It seemed in ancient China as if 





district after the terrible devastation caused by the 
Taiping rebellion. The “ Jewel Belt” bridge is an out- 
standing structure of fifty-three arches, built as part of 
& great irrigation scheme. The tablet in a small pavilion 
near to it, amongst other details, records the following 
facts :—‘ More than 180 bridges and long dykes border 
the (Tai Hu) lake and Grand Canal like pearls and orna- 
ments, or like the embroidered edge of a mandarin’s coat 
sleeve, in order to conduct the current, thus creating a 
mighty irrigation system fitting into the nature of the 
waterways. Across the stream, and in order to retard 
the flow of water, the perfectly wonderful ‘ Suspended 
Rainbow’ bridge is built in Wukiang and the ‘ Jewel 
Belt ’ bridge in Yenho.” 


Spiderlike Reconstruction. 


This inscription, and others like it, describing 
the engineering works of the old imperial China, give us 
glimpses of the general outline of schemes decided upon 
by the officials, men trained entirely in literary subjects, 
their education concerned only with theories of govern- 
ment, social rites, and the Classics. They decided every- 
thing. There was no chance for the free initiative of 
the individual with a creative type of mind, but the 
shrewd contractor made as much money as possible by 
building the arches, foundations, &c., with the minimum 
amount of materials. The official organisers gained all 
the credit, and wrote flowery inscriptions; the con- 
tractors, with their inherited ideas, brought the dimen- 
sions of the structure down to a minimum, often 
dangerously near to the limit of safety. Yet many of the 
stone bridges have survived centuries during which the 
district was furrowed by civil disturbances and rebellions. 
The new methods of transport by rail and road, and the 
scientific training of many Chinese, have resulted in the 
use of reinforced concrete and steel for bridges in China. 
The old ideas of construction are passing, but the spider. 
like methods of going on with reconstruction work, even 
in the midst of chaos caused by invasion in other parts 
of the country, is still a feature of the Chinese social 
system. Nothing seems to prevent the people from 
building for the future. It is as if some mysterious 
force compels them to be industrious even in the presence 
of disaster. 


Soya Bean Oil as Fuel for Engines. 


The report on the trials, made in England by 
Captain John Walter, chief engineer of the mechanical 
transport department of Unilever, Ltd., concerning the 
use of vegetable oils for providing fuel for internal com- 
bustion engines, has roused considerable interest in the 
Far East. The newspapers have devoted some space to 
it, because he showed that excellent fuel oil can be 
extracted from the soya bean. This bean is easily culti- 
vated, and has been for several years an important item 
in the export, trade of China. Captain Walter predicted 
a big future for vegetable oil as fuel generally in about 
ten years’ time; but if soya bean oil can be proved to be 
suitable fuel for internal combustion engines, it will 
very quickly be used for that purpose in China. In several 
parts of the country three or four years ago, the writer 
saw lorries and buses fitted with small suction gas pro- 
ducers using charcoal as fuel. Soya bean oil should be 
cheaper and more convenient than charcoal. 


The Vision of Dr. Diesel. 


There are certain episodes concerning which 
One’s memory never fades. In March, 1912, the writer 
was amongst an audience of 716 present at a meeting at 
the Institution of Mechanical Engineers in London. 
Dr. Rudolph Diesel, of Munich, read a paper entitled 
**The Diesel Oil Engine and its Industrial Importance, 
Particularly to Great Britain.” There was a paragraph 
that, at the time, the writer heavily underlined, and 
has often since discussed with engineers. That was when 
he had no idea that twenty-six years of his life would be 
spent in the Tropics; but the vision of a future fuel 
supply from vegetation was so fascinating that it has 
been present on many occasions when observing luxuriant 
vegetation and the primitive methods of tropical natives. 
Dr. Diesel in 1921 said that “‘ if one also considers that the 
Diesel engine can utilise vegetable oils, entirely new 
prospects are brought to light for the cultivation and 
expansion of industry in the Colonies, which are for no 
other country of such eminent importance as for Great 
Britain, and this is where she ought to start as soon as 
possible. The Diesel engine can be worked with the 
Colonies own resources, and thus again can influence to a 
great extent the further expansion of agriculture in 
districts where it is predominant. This sounds to-day 
somewhat like a dream, but the author ventures to 
prophesy, with full conviction, that this way of using 
the Diesel engine will one day be of the utmost import- 
ance.” The statement made by Dugald Clerk in 1912 
that Dr. Diesel was one of the greatest inventors then 
living, was endorsed, and many of us agreed with the 
words ‘‘ he had gone a long way to realising his dreams.” 
Are his visions of the common use of vegetable oil as 
fuel at last being realised ? Curiously enough, during the 
subsequent discussion, in which a number of prominent 
engineers took part, the subject of vegetable oils was 
almost entirely ignored. In a communication to a tech- 
nical journal, soon after the ‘‘ Proceedings” which 
recorded the paper and comments had been printed, the 
writer mentioned his disappointment that there was no 
talk of future researches that would stimulate the accumu- 
lation of data concerning the suitability or otherwise of 
vegetable oil as fuel for Diesel engines. He may be 
allowed to congratulate Captain John Walter on his 
pioneer work, for on many occasions he has stated that 
cheap and efficient fuel for prime movers is one of the 








greatest needs for engineering progress in China. And 
the Chinese will quickly take advantage of cheap fuel. 
A Lona TELEPHONE LivE.—What is said to be the 


longest telephone line in the world is being built between 
Moscow and Khabarovsk, in Siberia, a distance of more 
than 5400 miles. 





New Expansion Reamets. 


THE accompanying illustration shows a new type of 
expansion reamer placed on the market by A. C. Wickman, 
Ltd., of Coventry. The cutting head, which is not split, 
is bored with a hole having a taper of 0-02in. per inch of 
length. A tapered expansion plug fits in the shell and to 
expand the reamer all that is rquired is to tap the plug 
further in with a hammer. A series of flutes along the 
length of the plug correspond with the blades of the 
reamer, so that when the plug is driven home the ares of 
the body between the cutting blades are caused to flatten. 
This has the effect of not only enlarging the diameter of 
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EXPANSION REAMERS 


the reamer, but of tipping the edges of the cutting blades 
back and increasing the clearance angle. A hole is drilled 
through the reamer shank to allow the plug to be driven 
out either for replacement with a larger plug or for reduc- 
tion when over-expanded. 

The range of expansion is from 0-007in. to 0-O2in., 
depending on the size of the reamer and the number of 
flutes. Each reamer is supplied with the expansion plug 
extending about jin. from the body, and this extension 
permits 0-005in. expansion without replacement of the 
plug. 

These reamers are made in sizes from }in. up to I4in. 
diameter, their shanks are of nickel steel, and the cutting 
blade tips are made of ‘“‘ Wimet.” 








An Improved Electric Handlamp. 


THE handlamp shown in the accompanying illustration 
has been introduced by the British Central Electric Com- 
pany, of 6-8, Rosebery Avenue, E.C.1, to secure safety and 
to enable the unit to be attached to fixed objects, such as 
steelwork, in the manner shown, thus leaving both hands 
of the workman free to undertake the work upon which he 
is engaged. The strong guard surrounding the lamp, the 
powerful grip which holds the unit in position, and all 
other exposed parts, are made of insulating material, and 
entire safety is thus ensured, whilst the method of wiring 
prevents loosening or fraying of the flexible lead. The 
bakelite cone A covers all live parts, and when it is un- 
unscrewed and reversed, notches on the edge engage with 

















ELECTRIC INSPECTION HANDLAMP 

the lampholder clamping ring and enable it to be unscrewed 
so that the lampholder becomes free for wiring, the flexible 
wire being threaded through a hole B. As the flexible lead 
is wound round the circular base C twice and passes through 
a tunnel, a positive lock prevents strain at the point of 
connection, and breaking or fraying of the wire is pre 

vented. Even when the flexible lead is violently jerked no 
strain occurs at the connection. The absence of metal 
parts, such as are used in ordinary types of cord 
grip make it perfectly safe. The grip D, which holds 
the handlamp in position and leaves the workman’s hands 
free is made of bakelite, and under the action of a powerful 
spring exerts adequate pressure on the member providing 
the support. Made for E.S. or B.C. lamps, this “ super- 
gripper ” handlamp complies with the Home Office regula- 
tions, and ensures that persons using it are immune from 
electric shock. 








A Large Boring and Facing 
Machine. 


THE machine shown in the accompanying engraving 
has recently been built by George Richards and Co., 
Ltd., of Broadheath, for a well-known home shipbuilding 
company, and is the largest size in the makers’ range of 
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horizontal boring machines. The automatic facing head 
will deal with work up to 72in. diameter. 

The bed is of the wing type, the top guideways being 
provided with covers at the front to prevent damage by 
falling cuttings. The saddle has a longitudinal traverse 
of 6ft. 6in. along the bed, and is supported both by the 
main or centre portion and the outer guideways of the 
bed. A total length of 12ft. 6in. can be admitted between 
the facing slide and the boring stay. Two tables are 
provided. The main table, measuring Ilft. by 5ft., is 





thrust bearing. 


5ft. 6in. above the top table. 

The boring stay mounted on the outer end of the bed 
is provided with a bearing having a hinged cap with the 
joint set at an angle in such a way that the bar is supported 
by the fixed portion of the bearing whilst the cap is 
being secured. The bearing is adjustable vertically by 
hand wheel and longitudinally by means of a rack and 


























LARGE HORIZONTAL BORING MACHINE 


mounted directly on the saddle and has a transverse 
traverse of 9ft. 5in. The top revolving table has a worm 
and wheel rotating arrangement for operation either by 
hand or power, the drive in the latter case being taken 
from the normal rapid power traverse motion incorporated 
in the machine and operated by a lever at the right-hand 
side of the main table. The rotation of the top table is 
facilitated by a lifting arrangement operated from the 
front of the main table. The makers’ patented squaring 
lock to the top table ensures accuracy between all four 
sides of. the work. 


pinion. When not required the vertical column of the 
stay can be removed from its saddle and the latter can 
then be used as an additional support for long or over- 
hanging work. 

Twenty-four speeds are provided to the facing head 
ranging from 1-24 to 110 r.p.m., the higher speeds being 
of particular value for milling operations and when using 
the new cemented carbide tools. The facing slide has 
eight reversible feeds ranging from 0-02in. to 0-25in., 
and is provided with double T slots running the full length. 
With this arrangement two toolholders can be used 


The spindle frame is counterbalanced 
by a sliding weight which hangs clear of the upright at 
the back. The centre of the spindle can be adjusted to 





the facing head. This stop piece is inserted into position 
and withdrawn by turning a screwed stud passing 
through it. 

Eight reversible feeds ranging from 0:Olin. to 0-12éin. 
are provided for the table longitudinally and transversely 
and for the spindle frame vertically. Rapid power traverse 
motion is arranged for the spindle frame vertically and 
for the tables, both longitudinally and transversely, and 
it is impossible to engage the rapid power motion and the 
automatic feed simultaneously. Slipping clutches prevent 
damage to the feed gearing from any accidental cause. 
Rules and verniers are fitted to the vertical motions of 
the spindle frame and boring stay, and to the longitudinal 
and cross movements of the table, and by means of them 
adjustments to withir 0-00lin. can be rapidly made. A 
magnifying glass is also provided which greatly facilitates 
the reading of the verniers. 

A screw-cutting attachment is provided on the machine 
by means of a swing frame and change wheels—the latter 
are not shown in the engraving—enabling standard 
Whitworth threads from two to sixteen per inch to be ‘ 
cut. The machine is driven direct by a 35 H.P. constant- 
speed motor, starting and stopping being effected through 
a friction clutch controlled by a lever at the front of the 








An Oil and Bearing Testing 
Machine. 


AN improved type of oil and bearing testing machine 
known as the ‘‘ Admiralty ” pattern, made by Sir W. H. 
Bailey and Co., Ltd., Albion Works, Salford, is shown in 
the accompanying illustrations. It has been designed for 
carrying out tests on bearings and journals in various 
metals, and for recording the behaviour and qualities of 
oils and greases under varying loads, speeds, tempera- 
tures, and types of bearings. For testing purposes the 
machine has a speed range from 239 to 3800 r.p.m., 
corresponding to peripheral speeds from 190 m. to 3080 m. 
per minute. On the test bearing a maximum pressure of 
35 kilos. per square centimetre or 27,000 kilos. total load 
can be applied, but only 8-5 kilos. per square centimetre 
when running at the maximum speeds based on a coefficient 
of friction of 0-006. These figures are governed by the 
horse-power of the motor, so that for pressures exceeding 
8-5 kilos. the speed will drop in proportion to the load. 
Test bearings in gun-metal, bronze, white metal, and 
lignum vite, 254mm. diameter and 165 mm. long, -are 
supplied, and included in the machine equipment is a 
pattern for casting other bearings. As may be seen, the 
motor, gear-box, and test head are compactly arranged 
on a cast iron base and the various recording and indicating 
instruments are placed to the best advantage with regard 
to accessibility and visibility. 

The test head bearing housing is of cast iron, machined 
to fine limits and arranged to take bearings of different 
metals. Attached to the base of the head is a steel tube, 
at the end of which is a hydraulic cylinder complete with 
piston and thrust rod, the whole forming a pendulum. 
The pendulum carries an arm pointer, which moves on a 
quadrant fixed on the machine and indicates the coeffi- 
cient of friction. A hand pump is used to apply the load 
to the test bearing, through the hydraulic cylinder on the 
pendulum, pressure being transmitted to the cylinder 
from the pump through a flexible pipe. A gauge on the 
pendulum indicates the total load and load per square 








The upright is provided with the Richards’ patented 
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GENERAL ARRANGEMENT OF OIL AND BEARING TESTING MACHINE 


prismatic slide, by which the cutting forces are distributed 
over a large area. This type of slide is particularly useful 
when the machine is used for intermittent cutting or heavy 
duty, and when snout boring is being employed with a 
considerable projection of the tool from the facing head. 
The spindle frame on the upright is totally enclosed for 
the purpose of eliminating cuttings or other foreign 
matter. The elevating motion is effected through a screw 
placed centrally beneath the frame, and fitted with a ball 








the other on the inside of a flange, so that the whole of 
the face is covered by a tool traverse of half its width. 
In addition the toolholders can be set in any convenient 
position on the slide, and if the tools are arranged to 
project a uniform amount and the facing head run at 
high speed, the tools can be utilised in place of expensive 
milling cutters for surfacing operations. For convenience 
in bringing any attachment mounted on the facing slide 
into a truly central position, a centre stop is provided in 








test bearings are rotated by a carbon steel shaft running 
in ball and roller bearings and connected to the two-speed 
gear-box through a flexible coupling. The gear-box has 
nickel-chrome steel single helical gears, the profiles of 
which are ground after hardening, and all its shafts are 
mounted in ball bearings. 

The machine is driven by a 40 B.H.P., 239-956 r.p.m., 
continuously rated, shunt-wound interpolar, screen 
protected type motor. Speed variation throughout the 
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range of the motor is by shunt control. A control panel 
includes a double-pole circuit breaker, a starter with no- 
volt and overload releases, and a shunt regulator for pro- 
viding the specified speed range. Current is supplied to 
this motor by a motor generator set. Included in the 
equipment of the machine is a three-throw oil pump driven 
by a 1 H.P. variable-speed motor through a reduction 
gear. It has rams 63 mm. diameter and 100 mm. stroke 
and delivers oil against any pressure to 150 lb. per square 





immediately over a receiving hopper set at ground level. 
Adjacent to this ground hopper is a head post, to be seen 
behind the pile in the accompanying illustration, 
firmly grouted in a concrete foundation and carrying 
the drag rope sheaves forming the turning point from the 
winch to the scraper bucket and tail ear, which runs on a 
track round the outer limits of the storage ground. The 
initial pile forms the starting point for the dragging-out 
operation. The scraper bucket is hauled back on to the 








OIL AND BEARING 


inch at a maximum rate of 6 gallons per minute. From 
this pump the oil passes through a copper coil apparatus, 
in which it can be either steam heated or water cooled 
before entry to the test bearing. 

For testing greases a screw plunger pump with a capa- 
city of 1 pint is used for forcing grease at pressures up to 
35 kilos. per square centimetre to the test bearing. This 
pump has a maximum feed of 1 pint per hour, which may 
be decreased to a minimum feed of 1 pint in six hours. It 
is attached to the oil pump and is driven by the same 
motor. 

Mounted over the test head is a recording drum, upon 
which are charted the total number of revolutions and the 
coefficient of friction during a test. On the side of the test 
head are a combined indicator and recorder for tempera- 
ture and speed. A graduated measuring glass is fitted to 
the test bearing for use in drop feed tests. 








A Drag Scraper for Belfast 
Harbour Power Station. 


fo provide increased storage reserves of coal at its 
harbour power station the Belfast Corporation electricity 
department has installed a Sauerman drag scraper for use 
on the main storage annexe. Manufactured and installed 
by the Fraser and Chalmers Engineering Works of the 
General Electric Company, Ltd., it forms an extension to 
a complete intake, weighing, storing, and reclaiming 
system, installed by the same firm some years ago. 
it is capable of taking into storage and reclaiming from 
storage at @ maximum rate of 100 tons per hour, and the 
coal can be piled to a height of 25ft. over most of the area 














TESTING MACHINE 


pile, and its motion reversed, thus dragging coal out to 
any point of the main storage ground depending on the 
position of the tail car. 

For reclaiming coal from the storage ground the bucket 
is simply reversed in the ropes, and coal is dragged back 
to the site of the initial pile, whence it is drawn down 
through the ground hopper and so into the boiler-house 
intake conveyor system by a conveyor which runs in an 
underground tunnel beneath the hopper. 

The scraper is operated by an electric winch, driven 
by a 75 H.P. high torque, squirrel-cage, totally 
enclosed fan-cooled motor, controlled by a stator resistance 
contactor starter. The maximum power absorbed when 
working at full capacity and with the bucket hauling in or 
out at a speed of 300ft. per minute, is 65 H.P., the 75 H.P. 
motor allowing for occasional peak loads which may occur 
when buckets are buried by coal slides. 

Sauerman drag scrapers are claimed to operate equally 
well in large or small coal, and can be adapted to deal with a 
variety of other material in bulk. An advantage of 
their use for storing and reclaiming coal is that the 
whole operation is performed by one man, who stands in 
the cabin of an elevated tower over the winch and operates 
it by means of levers attached to rods connecting with 
the clutches on the winch. 








Earthing Electrical Installations to 
Water Pipes and Mains. 

A seET of regulations for controlling the earthing of 
electrical installations to metal water pipes and water 
mains has been drawn up and approved by the Institu- 
tion of Civil Engineers, the Institution of Electrical 




















DRAG SCRAPER FOR COAL STORAGE 


of the storage ground, the total capacity of which is about 
40,000 tons. 

The method of operating the scraper is simple. An 
nitial pile is formed by the discharge over the head end 
of the conveyor, which receives coal from the ship dis- 
charging intake conveyor system, the pile being formed 


Engineers, the Institution of Water Engineers, the 
British Waterworks Association, and the Water Companies’ 
Association. 

It has for many years been a common practice to utilise 
incoming water mains for the earthing of electrical instal- 
lations. Cases have arisen, however, where corrosion of 











water mains has been attributed to such earthing. It is 
known, for example, that continuous current causes 
electrolytic corrosion where it leaves a metal conductor 
or pipe to enter the earth, but the effect of the passage of 
alternating current to earth is somewhat obscure. A 
further point in connection with earthing is that there 
have been instances where electric shocks have been 
incurred during the repair of water mains. 

It was obvious that some agreement as to the conditions 
under which earthing connections should be made was 
desirable, and the question was considered by a Joint 
Committee of the Institution of Electrical Engineers and 
the Metropolitan Water Board, as a result of which a draft 
memorandum on Earthing to Water Mains was issued on 
December 20th, 1926. It was not possible, however, to 
conclude the negotiations on that occasion. The need for 
such agreement became increasingly evident, and it was 
in these circumstances that a Sub-Committee of the 
Institution of Civil Engineers Research Committee was 
formed in March, 1936, to explore the problem of possible 
injury to metal water pipes and mains through the earth 
ing thereto of electrical installations, particularly in 
relation to alternating currents, with a view to (a) investi 
gating the existence and extent of such injury, research 
being carried out if necessary ; (6) obtaining mutual agree 
ment on the conditions under which earthing connections 
to metal water pipes and water mains might be made ; 
and (c) if necessary, formulating a set of regulations in 
respect thereof. 

The Sub-Committee has taken into consideration the 
memorandum drawn up by the above Joint Committec, 
and has been successful in securing unanimous agreement 
on the conditions under which earthing connections may 
be made. The regulations are intended to be applicable 
generally, with one exception. Post Office installations 
other than those for power and lighting services are 
excluded from the application of these regulations, but 
are subject to agreement between the authorities con 
cerned. 

Tn the course of its work the Sub-Committee came to the 
conclusion that there were certain other aspects of the 
problem which could with advantage form the basis of 
research. The programme of research so far approved is 
as follows :—(i) The amount and effect of aggregate leak 
age currents on water pipes ; (ii) the possibility of partial 
rectification of alternating currents in underground water 
supply systems (a) at earthing connections, (b) between 
metal pipes and the soil; (iii) the possibility of primary 
cell effects in water supply systems; (iv) the relation of 
the above to the question of corrosion. 

The following are the regulations in full : 

Clause 1.—An earth wire connecting an electrical insta! 
lation to a water main or water pipe is to be used only : 
(a) As a measure of safety for the purpose of returning to 
the source of supply such leakage current as may flow, or 
result from a failure of insulation ; (6) for radio-frequency 
currents and those from radio interference suppression 
devices. 

Clause 2.—A water main or water pipe shall not be cut. 
drilled, or broken, for purposes of Clause 1, and all reason 
able and proper care shall be exercised in making any 
earth connection to prevent injury or damage to a water 
main or water pipe. 

Clause 3.—Every earth connecting device to a water 
main or water pipe shall be of such an approved design 
as to ensure an efficient electrical connection, and other 
than as provided for in Clause 4 shall be attached in a 
position convenient for and easy of access. 

Clause 4.—An earth connection shall only be made to 
a buried water main or water pipe after notice to and in 
a manner approved by the water authority concerned. 

Clause 5.—-Wherever an earth connection is made to a 
water main or water pipe on any premises in which ts 
nstalled a water meter, a proper, sufficient, and suitable 
bond shall in all such cases be placed across such water 
meter by the user of the meter, free of expense to the water 
authority. ; 

Clause 6.—Where the water supply authority has reason 
to believe that damage to water mains or water pipes 1s 
being caused by an excessive flow of current from an 
earth connection made to a water main or water pipe, 
they shall, in general, request the electricity supply under- 
takers for the district to test the installation, arrange 
ments being made for a representative of the water supply 
authority to be present at the time the test is made. If, 
however, for any reason the water supply authority should 
desire to test for electrical leakage from an installation to 
water mains or water pipes, that authority will be at 
liberty to make such test after advising the electricity 
supply undertakers for the district of their intention, 
giving such notice to the consumers as may be necessary, 
and inviting the presence of a representative of the elec- 
trical undertakers when the test is made. 








RorE HAULAGE IN Mines.—Some American zinc mines 
are getting satisfactory results with the multi-rope haulage 
system. The blasting conditions were too dangerous 
for animal haulage, while the lay-out and the gauge of 
mine tracks were not satisfactory for locomotives. A 
four-drum winding engine was installed near the shaft, 
with two drums serving one end of the mine, together with 
a snatch line to serve a lay-by. The other two drums serve 
the opposite end of the mine, with several lay-bys operated 
by snatch lines. In one case, five snatch lines are worked 
successfully from the main rope. The rope speed is 500ft. 
per minute. Trips or trains consist of fifteen cans or tubs 
on platform cars, each can containing 1200 lb. of rock. 
The tracks are laid with 30 Ib. rails, as the former 8 lb. 
rails were so narrow as to wear the wheels in grooves. A 
hoist man and a rope rider constitute the haulage crew, 
the rider being in code communication with the hoist 
man by means of signal cords strung parallel to the tracks 
and within easy reach. With the two men the mine 
averages 710 cans in an eight-hour shift, or approxi- 
mately 426 tons of ore. This is approximately double the 
amount by other types of haulage in other mines. The 
flexibility of the multi-rope system makes it adaptable to 
gradients, curves, and side-headings. In one mine, the 
ropes go down a 13 per cent. incline for 200ft., then level 
for 600ft., and up an incline of 18 per cent. to a top level. 
There is no trouble from trips over-running the rope in 
descending the inclines. 
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American Locomotive and Rolling 
Stock Convention. 


THE Association of American Railroads this year 
cancelled the regular annual meeting of its Mechanical 
Division, on account of the present business depression 
and the unsatisfactory situation of the railways. However, 
it substituted a short meeting of the chairmen of the 
several committees at which a number of reports were 
presented as to the progress of the work of the com- 
mittees. But with this abbreviated meeting the reports 
lost the important value of general discussion by the 
membership at large. The Mechanical Division is com- 
posed of officers of the mechanical departments of the 
railways, and takes the place of two former independent 
and old-established organisations—the Association of 
Railway Master Mechanics (the ancient title of the heads 
of such departments) and the Master Car Builders’ 
Association. Both of these large and representative 
concerns were taken over some years ago by the Associa- 
tion of American Railroads—or its predecessor, the 
American Railway Association—which is composed 
principally of officers of the executive departments. 
Since being combined and merged into a Division, there 
has been less activity than under the former independent 
organisations, and the usual largely attended annual 
meetings have several times been abandoned by order 
of the superior Association. 





LOCOMOTIVE CONSTRUCTION. 


It was reported that exhaust steam injectors, including 
the turbo-injector type, have been applied to eighty-four 
locomotives during 1937 and 1938, these engines carrying 
pressures of 205 1b. to 3001b. per square inch. As to 
boiler pressures above 300 lb., service experience has 
not yet been of such length as to warrant conclusions 
concerning operating efficiency and maintenance costs, 
especially with the reduced business and consequent 
reduction in engine mileage. However, to obtain the 
benefit of the high pressure, it is necessary to have a 
steam distribution valve which can cut off at a low 
percentage of the stroke, which is being arrived at 
tentatively by the use of valves of the double-ported 
and poppet types. It is essential, also, that the high- 
pressure boiler should be large enough to provide reserve 
capacity for keeping heavy trains moving at prescribed 
speed under all conditions of service. 

Driving wheel centres of the disc type with thin wall 
sections are in general use, and the Chicago and North- 
Western Railway, with 300,000 miles of service, finds 
they show little dishing owing to tyre shrinkage pressure. 
Other railways have reported better balancing thus 
obtainable. On the Missouri Pacific Railway it was found 
that after these wheel centres had been applied to some 
ten-coupled—2—10—2—engines, it was found practicable 
to increase the speed from 35 to 55 m.p.h. without damage 
to the permanent way. 

Progress is being made in the investigations of failures 
of driving axles and crank pins, and valuable practical 
results are expected. Engine bogie wheels now range 
from 26in. to 37in. in diameter, and the report recom- 
mends 30in., 33in., or 36in. rolled steel wheels for new 
locomotives, with ten standard designs to suit engines 
of different construction. Roller bearings for engine and 
tender axles are on the increase, with mileages of 300,000 
to 320,000 for driving axles, and 170,000 to 682,000 for 
bogie axles. One road had to remove some driving 
axles with roller bearings after 124,000 to 155,000 miles 
on account of incipient cracks within the wheel fit. 

Oil-engined locomotives in service at the end of 1937 
totalled 389, of which 360 were shunting and transfer 
engines ; two freight engines, and twenty-seven passenger 
engines. In power they ranged from 300 to 1600 H.P. for 
the shunting engines, but with 600 H.P. predominating 
largely ; 600 and 750 H.P. for the freight engines, and 600 
to 5400 H.P. for the passenger .engines. About forty 
engines were on order at the end of March, 1938. Arrange- 
ments are being made to carry out detailed comparisons 
of the operating expenses of steam and _ oil-engined 
locomotives. 


SreaAM LocoMOTIVE DEVELOPMENT. 


A majority report of this committee, dealing with 
the design of a locomotive of normal reciprocating type 
capable of a sustained speed of 100 miles an hour hauling 
a 1000-ton train behind it on level line, recommended 
the following feature which it proposes to use in working 
out the design :—(a) Four-cylinder, non-compound engine, 
with eight 7ft. drivers in two separately driven four-wheel 
groups; (b) radial stay boiler of ordinary type with 
capacity for supplying full cylinder demand and all 
auxiliaries; (c) boiler pressure, 3001b., 750 deg. Fah.; 
(d) factor of adhesion (tractive force to adhesive weight), 
4-5; (e) 4000 draw-bar H.P. and 6400 cylinder H.P. 
The committee recommended that steam and exhaust 
passages, from regulator to blast pipe, be carefully studied 
with a view to minimising loss of pressure. 

In a minority report, the 6400 cylinder H.P. of the 
proposed engine was regarded as excessive and unneces- 
sary. It was urged, also, that in view of the high per- 
formance of some existing locomotives, the proposed 
design should be for a two-cylinder engine with six driving 
wheels. Such an engine, conforming to normal design, 
would be cheaper in first cost, operation, and maintenance 
than one of such special design as that proposed in the 
majority report. 

FREIGHT Cak CONSTRUCTION. 

Plans have been made for an economic study of the 
design of lightweight cars, the first class of car to be 
considered being a box or closed car, 40ft. 6in. long and 
9ft. 2in. wide inside, with a height of 10ft. at the sides. 
This study will include construction in riveted carbon 
steel, welded and riveted carbon steel, welded alloy steel, 
and combination of welded and riveted alloy steel, all 
with steel sheathing. Later, the study will include hopper- 
bottom open cars and covered refrigerator cars. For a 
standard refrigerator car design, the following main 


features are proposed: Load capacity, 40 tons; clear 
inside length between ice bunkers, 33ft. 3in.; width 
inside lining, 8ft. 3in.; height, floor to ceiling, 7ft. 9in.; 





side door openings, 4ft. wide and 6ft. high; height from 
rail to floor, 4ft. 4in.; capacity of ice bunkers, 263 cubic 
feet, or 10,000 lb. 

Several new designs of freight car bogies that have 
been introduced and tested include cast steel, pressed 
steel, and rolled steel side frames, bolsters of alloy steel, 
and self-adjusting bogies. New types of cars put in 
service during 1937 include lightweight covered cars 
for automobiles, 50ft. 6in. long; lightweight welded 
covered cars, 40ft. 6in. long; 70-ton side-dump hopper 
cars of copper-bearing steel, anel platform cars, each carry- 
ing fifteen containers holding 1 ton of chlorine. Repair 
of certain types of bogie side frames by welding is dis- 
approved. 

Tank cars have included a number of alterations in 
design and equipment, with single-compartment and 
multi-compartment tanks of normal design, and with 
groups of small individual tanks or containers. In regard 
to fusion-welded tanks for transporting dangerous com- 
modities, the Interstate Commerce Commission has 
authorised the construction of 500 such tanks for experi- 
mental service. The Commission has also authorised the 
construction of thirty tank cars equipped with riveted 


aluminium tanks for similar service with dangerous 
commodities. 
No report was made on the design of lightweight 


passenger cars for high-speed trains, although a large 
number of such cars are in regular service. However, 
they are of various designs, more or less experimental, 
and include a variety of special metals—stainless and 
alloy steels, &c.—with both welded and_ riveted 
connections. 

Car WHEELS. 

For the commonly used cast iron wheels—with chilled 
treads—as fitted to freight cars, a reduction in the “ out 
of round ” limit or tolerance is considered desirable. But 
some railways are grinding new wheels to give a true 
circular form, and service results of such wheels will 
be watched with interest. Since “out of round ”’ steel 
wheels are equally destructive to permanent way and 
damaging to rolling stock and lading, a similar reduction 
in tolerance is being considered. Several new forms of 
wheels are in experimental service, largely designed for 
reduction in weight without loss of strength. Experi- 
ments are being conducted in determining the character 
and depth of chill in cast iron wheels by means of a 
hardness test. 

A new factor affecting the design of wheels for passenger 
cars is the introduction of lightweight, high-speed trains, 
for which it is evident that some special form of wheel 
is desirable, since the ordinary passenger car wheels do 
not give the normal mileage life in such service. One 
consideration is the heavy braking force applied to the 
wheels in controlling the speed of the trains. Laboratory 
tests are being conducted on passenger car axles with 
roller bearings. 

Records of wheel service for 1937 indicate that for 
cast iron freight car wheels the principal causes of removal 
were seams, wear through the chilled tread, brake-burn 
cracks, and broken rims. For wrought steel wheels, the 
principal defects were thin flanges, while for cast steel 
wheels they were shelled treads and thin flanges. 


Car COUPLINGS AND BRAKES. 


A design of tight-locking coupler for passenger cars 
is being modified as the result of service trials, particularly 
in regard to the interchange of parts with standard types 
of couplers. Results of service performance have been 
very satisfactory, and specifications are being prepared 
for the manufacture of both standard and tight-lock 
couplers in high-tensile steel. Attempts have been made 
to devise a coupler which will prevent one element from 
riding over the other, but without much success, and the 
committee considers that this safety feature is being 
covered effectively by various improvements in draught 
gears. At the testing laboratory, considerable work 
has been done in tests of draught gears and bogie springs. 

In brake equipment, various railways have tried 
slotted brass plugs to prevent wasps and mud-bees from 
blocking the exhaust port of the freight car retaining 
valve. As these are unsatisfactory the committee is 
discussing with the air brake manufacturers the redesign 
of the valve body to overcome the defects of the plug 
protectors. Similar improvements are being considered 
in brake pipe strainers, to exclude more effectively rust 
and dirt. 








The Randupson Process of Cement 
Moulding.* 


By F. W. ROWE, B.Sc. + 

THe Randupson process of cement moulding is the 
invention of a French engineer, Mr. Durand, of the Cie 
Randupson, of Marseilles, and has been developed, par- 
ticularly with regard to the special technique necessary, 
by the Société d’Electro Chimie, d’Electro-Metallurgie 
et des Aciéries Electriques d’Ugine (which owns the world 
rights) at Ugine in the South of France, during the past 
seven years. 

It consists, briefly, of the use of silica sands bonded 
with ordinary Portland cement and water in place of the 
more usual moulding sands. This sand-cement-water 
mixture is rammed round patterns mounted in wooden 
box parts or in core boxes or strickled in the manner 
usual with loam sands. The sand is reinforced at various 
points with straight irons, and staples are embedded 
where ‘necessary for lifting. The resulting moulds or 
cores are set aside to harden, for periods varying from 
twenty-four to forty-eight hours, blacked if necessary, 
then the various parts are clamped together and cast with- 
out any surrounding box parts. 

The moulds or cores after they are set have great 
mechanical strength and very high permeability. After 





* Institute of British Foundrymen. From a paper read at 
the Annual Conference in Bradford, June, 1938. 
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casting the moulds are stripped in the usual manner and 
the sand crushed, desilted, and stored for use over again. 

Sand bonded with cement for foundry use appears 
to have been tried as early as 1897 and Moldenke makes 
mention, in his well-known text-book, of cores made from 
a cement-bonded sand, but the use of such sands for cores 
appears to have been abandoned after an experimental 
period. This is understandable, since no study of the 
fundamentals appears to have been made, and the sole 
object of the addition of the cement was to provide a bond. 

Mr. Durand, however, in his researches discovered 
that it is essential to preserve a certain well-defined ratio 
between the amount of water used and the quantity of 
cement, to ensure the high permeability. which is the 
outstanding feature of the process. Normal recognised 
methods of permeability testing are of little value for 
Randupson mixtures, since the permeability is much 
higher than that obtained with other types of mouiding 
sands. 


Rote oF WaTER ADDITIONS TO CEMENT. 


In order to ensure this high and essential permeability 
the proportion of water added to the cement sand mixture 
must be such that the cement is subhydrated only. Given 
an unlimited amount of water, Portland cement absorbs 
water in two stages. The first absorption takes place 
usually inside twenty-four hours, and is called the first 
set, whilst the second absorption proceeds more slowly 
and is not complete for a period approaching twenty-eight 
days. 

It is the first set only with which the Randupson 
process is concerned, and provided the essential conditions 
of the specifications are observed, the permeability of 
the mixture when set and fully hardened is extremely high. 

In practice the actual proportion of cement and water 
used depends very largely on the type of casting being 
cast. At the present time large tonnages of carbon and 
alloy steels, cast iron, gun-metal, phosphor-bronze, and 
manganese-bronze, aluminium alloys and magnesium 
alloys are being cast by this process and in weights 
varying from a few pounds.up to 30 or 40 tons, and so 
experience has shown what variations are needed to get the 
best out of the process for varying conditions. 


SanbD CONSIDERATIONS. 


The type of sand used is dependent on commercial 
considerations and local deposits, but the most suitable 
is a fairly pure silica sand of rather coarse grain size— 
for instance, one in which 70 per cent. of the grains 
remain on a 60’s sieve. Reasonable freedom from clay 
and fine silt is an advantage for the Randupson process, 
and where refractoriness is important, as in the case of 
steel castings, a 98-5 per cent. pure silica should be aimed 
for. For cast iron and lower melting point alloys this is 
not so important, and a less degree of purity can be 
allowed providing the correct grain size and low clay 
content is secured. 

Cement proportions most suitable for various conditions 
vary from 3 to 15 per cent. with a total water content 
in the mixture from 2 to 9 per cent. The actual mixing 
is usually done in a mill where no milling occurs, and most 
of the more modern types of mills are suitable for Randup- 
son sands. The mixing time is very short—the total 
cyele is usually between 1} min. and 24 min. The sand 
must be used within three to five hours of being mixed. 
and any sand remaining unused has to be returned to the 
mixing plant for reconditioning. 


STEEL FounDRY CONDITIONS. 


For iron and non-ferrous founding it is usual to use 
nothing but old sand, but for steel founding a facing of 
all-new sand is essential to secure the highest refractory 
properties. In the green state the sand has very little 
bond, and in this respect is comparable to sea sand bonded 
with oil. The sand, therefore, will not “‘ lift’ and suit- 
able arrangements to cater for this are necessary in 
setting out a job for moulding. Split patterns are the 
ideal or the “all-core’’ method, but with very little 
ingenuity most existing patterns or methods for moulding 
can be adapted with very little expense. 


Movutp MakIne. 


Ramming is very easy and needs little skill; in fact, 
this is the main advantage of the process. The sand 
flows readily and needs little compression, and it is remark- 
able with what speed the wooden core or moulding boxes 
are rammed. The sand can also be jolted or vibrated 
with equally successful results. It is necessary in all 
but the smallest cores and moulds to reinforce the sand 
with straight rods of iron. Suitable stocks are kept 
of straight irons of varying diameter and length, and these 
are embedded in the mould during the process of ramming. 
If it is necessary for the mould or core to be afterwards 
lifted by the crane, suitable staples are embedded also. 
The mould is usually turned over on to a wooden board and 
the pattern and wooden frame removed. 

In the case of large moulds, 7.e., those above 4ft. square, 
a steel plate of welded construction is used, since large 
boards have not sufficient stiffness to remain flat when 
being slung by the crane. The mould (or core), after the 
necessary finishing, is put on one side for the chemical 
reaction of setting and hardening to take place. How 
long this takes depends entirely on the composition of 
the mixture, the temperature conditions of the shop and 
the size ofthe mould. In most cases it is advisable to allow 
forty-eight hours for this reaction to take place, especially 
if the average temperature of the foundry is between 
45 deg. and 55 deg. Fah.; but if the shop temperature 
averages 60 deg. Fah., small and medium-size moulds are 
sufficiently set to be safe to cast or to black in thirty-six 
hours. In most cases, however, even the largest moulds 
and cores are sufficiently strong to lift in twenty-four 
hours. 

In the case of steel moulds no coating of the moulds 
is necessary or even desirable, and the same applies 
to non-ferrous alloys (including aluminium alloys) 
except those containing phosphorus or those of which the 
casting temperature exceeds 1,150 deg. Cent. For cast 
iron, owing to the fluidity of the metal, a coating of black- 
ing is necessary, which is best done when the mould or 
core is set. Sufficient time is allowed for this blacking 
to air-dry, usually six to twelve hours, or the blacking 





212 


THE ENGINEER 





Ava. 19, 1938 








can be dried with a blow-lamp or hot-air dryer in a few 
minutes. 

The moulds are clamped together and cast in the 
normal way. It is a little frightening to foundrymen 
to see large moulds being cast without enclosure of any 
kind, but experience soon breeds confidence, and after 
one has seen a few 20-ton rolls, 15ft. long, cast in an open 
pit one soon begins to appreciate the extraordinary 
mechanical strength of the Randupson mould. 

After the moulds have been cast, they are knocked 
out either on a grid or in proximity to a crusher. The 
used sand passes through a crusher and is elevated to 
screens or other type of desilting plant which removes 
the larger portion of the spent cement and any silt, and 
stores the reconditioned sand in hoppers over or adjacent 
to the sand mixer. This reconditioned sand is mixed 
with the correct proportion of cement and water, and 
used over and over again. In iron and bronze founding 
no new sand is needed except to replace that lost by 
inevitable wastage; but, as mentioned previously, a 
layer of all-new sand should surround the pattern or 
form the outside of the core in steel founding. To econo- 
mise in sand it is usual in large moulds and cores to form 


the greater portion from lumps of old_ broken 
moulds. These replace the usual coke filling in large 
cores also. 


Core construction is exactly similar to that employed 
in ordinary moulding, except that in no circumstances 
are cast grids necessary, and the vent wire is never used 
{nor is this ever used in moulding). On account of the 
high strength of cores it might be thought that with thin 
castings contraction troubles might be experienced, but 
provided the sand wall does not exceed 2in. to 3in., 
such do not occur. The reason for this is obvious on 
studying the mechanism of the casting. Cement, like 
any other hydraulically bonded material, breaks down 
under the application of heat, and thus the Hin. or }in. 
or lin. of sand adjacent to the casting (dependent on 
the mass) is rotted under the action of the heat of the 
metal, allowing the casting to contract and rendering 
dressing operations easy. Fettling or dressing costs on 
castings made by the Randupson process are no different 
from, and certainly no more expensive than, normal 
methods. 








Canadian Engineering News. 
(By our Canadian Correspondent.) 


New Canadian Power Plant. 


THe Ragged Rapids hydro-electric generating 
station, now being constructed on the Musquash River, 
Georgian Bay District, by the Hydro Electric Power Com- 
mission of Ontario, is rated at 10,400 H.P. at full load. It 
is expected to come into operation later this year to supply 
60-cycle power to the Commission’s Georgian Bay system. 
The development consists essentially of combined rein- 
forced concrete power-house sub-structure and dam 
situated at the foot of Ragged Rapids, where formerly a 
30ft. drop terminated. A concrete diversion dam with 
eight stop-log sluices has been constructed on the Moon 
River to divert the stream flow, excepting surplus flood 
waters, down the Musquash River and through the power- 
house. These two dams flood out Moon Chutes, where 
formerly a 10ft. fall occurred, making a 40ft. head available 
at the turbines. A channel 40ft. wide was excavated at 
Upper Moon Chutes to increase the operating head at the 
plant, and a short tail-race channel has been excavated 
to recover an additional foot of head. Three auxiliary 
dams on the south bank of the river above the forks were 
required to close low areas. 

The power-house will house two identical units, each 
turbine being rated at 5200 H.P. at 200 r.p.m. under a 
38ft. head. The runners are of the fully-machined Kaplan 
adjustable blade type. A sluice gate, 20ft. wide and 16ft. 
in height, is installed immediately to the south of the 
power-house. Individual head gates and hoists for both 
units are installed at the intakes to the scroll cases. Inci- 
dentally, the discharge capacity equals the flow for full 
load on both units, thus providing emergency water control 
and also a means for by-passing water for lower plants when 
constructed. The direct-coupled vertical generators, 
being manufactured by the Canadian Westinghouse Com- 
pany, are each rated at 4500 kVA, 85 per cent. power 
factor, 6600 volts, 200 r.p.m. The generators are con- 
nected by a single 6600-volt metal-clad bus to a bank 
of three 3000-kVA single-phase self-cooled transformers, 
which step up the voltage to 38,000 volts. About 300ft. 
from the generating station provision has been made for 
the installation at some future date of sufficient trans- 
former capacity to take care of the entire output of future 
plants on the river. The power from the future develop- 
ments will be transmitted from their various sites at 
38,000 volts to Ragged Rapids, and will be there stepped 
up to 110,000 volts for connection to the Georgian Bay 
system. 

The superstructure of the power-house is of structural 
steel and brick construction, with the control and service 
room on a raised floor upstream from the generator room. 
The battery room, storage room, and workshop are on the 
floor above, while the 6600-volt equipment is situated on 
the top floor. 


Welding Experiment. 


For the first time in Canada a large shipyard is 
using alternating current exclusively for welding on a 
large scale. At Collingwood, Ontario, the Collingwood 
Shipyards, Ltd., is fabricating an all-welded tanker, 
234ft. by 34ft. by 18ft., for the Imperial Oil Company, 
using an extensive A.C. welding installation capable of 
accommodating at least twenty-seven welders. In Feb- 
ruary of this year, when the shipyard received the order 
for an all-welded tanker, it only had a fairly well-used 
motor generator welding set, and had just purchased a 
Quasi-Arc double operator A.C. set. Thisset operates with 
@ primary voltage of 550, three-phase, 60-cycle, giving a 
secondary voltage of 80. Each operator can regulate his 
current from 25 to 45 amperes, 45 to 95 amperes, and 
95 to 200 amperes, with thirty-three separate points of 
regulation, and by a change-over switch the set can be 





turned into a single-operator unit operating up to 400 
amperes, with ten separate points of current regulation. 
This double-operator A.C. set, together with the motor 
generator set, was used on the Government mine-sweeper 
that the yard is also building. . 

In the new installation 2200-volt three-phase 60-cycle 
power is brought into the yard main switchboard and into 
an oil-immersed disconnection switch, and thence led out 
overhead on a pole line to one of the welding transformers. 
The overhead line is then taken by pole line some con- 
siderable distance across the yard, where it taps into a 
cable, which is led along the crane track and feeds two 
more welding transformers, with a provision for a third 
transformer, if necessary. These two transformers are 
so placed to feed the welders at the building berth, and in 
the dry dock, if required. They were built by Ferranti 
Electric, Ltd., to the following specifications :—Primary, 
2200 volts, three-phase, interconnected star, with the 
neutral brought out, 100 kVA. To each transformer can 
be connected nine separate current regulators, thus giving 
a load of 2700 amperes on the secondary side of the trans- 
former. The neutral, which is brought out, is made 
common ground, and since there are three phases on the 
secondary, to each phase can be connected three separate 
current regulators, making a total of nine in all per trans- 
former. There being three of these 100-kVA transformers, 
it can readily be seen that it is possible to have twenty- 
seven welders working from them. 

In operation the 2200-volt primary is dropped down to 
80 volts secondary in each of the transformers, which are 
sealed and placed well away from the welders. The 
neutral is brought out and made common ground by tying 
it into the crane track and building berth or skids. This 
requires much less cable and leaves the welders only one 
pole to think about. Each separate phase is brought down 
from the transformer by a 900-ampere capacity cable to 
a safety fuse box, and from there is led away each welder’s 
line or cable of 300 amperes capacity, to which is attached 
a heavy taper plug. This, in turn, is fed into the current 
regulator, which is portable, and from the regulator there is 
sufficient cable, to which is attached the electrode holder. 


Carbon Black. 


During the present year research by the National 
Research Council of Canada on the production and 
properties of carbon black from waste gas has been con- 
cluded. Two papers on the work have been published in 
the Canadian Journal of Research, the first dealing with 
the production of carbon black from pyrolysis waste gas 
and recording the yields obtainable under various con- 
ditions of operation; the second dealing with the effect 
of various factors in the channel process on the properties 
of the carbon black obtained, and the relation of these 
factors to the sorption of dyes and the reinforcement of 
rubber. 

It is pointed out that although the channel process 
yields black of first-class quality, it is very wasteful, since 
only 3 to 4 per cent. of the carbon present in the gas used 
is recovered. Research on improved production methods 
has been continued with a view to the development of an 
improved process which, without sacrificing quality in the 
product, would increase the yield and reduce the plant 
overhead per pound of product. Among the experiments 
carried out in this connection have been some on the effect 
of dehydrogenation catalysts. Improved yields were 
obtained, but it was concluded that the improvement did 
not justify the added complications. Substantial increases 
in yield were also obtained by special devices to control 
the secondary air required by the flame. Work on this 
matter is being continued. Other work on the flame process 
has included the measurement of temperatures in various 
parts of natural gas flames and the distribution and 
properties of carbon obtained from the different parts of 
the flame. The experiments have given a clearer picture 
of the mechanism of carbon production in the luminous 
flame. The optical procedure previously used in the 
laboratories for the examination of rubber blacks has been 
extended to the evaluation of the effect of various softeners 
and dispersion agents in the dispersion of reinforcing 
agents in rubber. 


Steel Plant Extensions. 


Algoma Steel Corporation, Ltd., has let contracts 
which will add two large units to the company’s plant at 
Sault Ste. Marie, Ontario. One of these is a tin-plate mill 
with a capacity of 30,000 to 40,000 tons, at acost of 
2,000,000 dollars. The other is a ball forging’ mill to 
supply the mining industry. A feature of the plans for 
the new tin-plate mill is the company’s decision to use 
fuel oil in its open-hearth furnaces, and storage tanks 
capable of holding a year’s supply of oil will be erected 
this year. The use of oil in its open-hearth furnaces is an 
important departure from regular practice and the result 
of experiments carried on over many months. Oil is now 
being used in several of the company’s open-hearth furnaces 
with satisfactory results. 








Variable Speed Drive. 





Durtnc the last few years the “ P K ” type of variable- 
speed drive unit, evolved originally by the German firm 
of Wm. Prym, of Stolberg, has been applied to machines 
on the Continent, varying from heavy lathes to small 
printing presses, and the design has now reached the stage 
where the different units have been standardised and pro- 
duced in series. The working principle of this gear is 
shown diagrammatically in Fig. 1. . 

On the constant speed driving shaft is mounted the 
driving cone a, whose position on the shaft can be adjusted 
backwards and forwards. This cone drives the friction 
ring b, keyed to the spindle d, power being transmitted 
through the planet wheel z, to the large gear wheel z, 
and the driven shaft e. When the friction ring b rotates 
in the direction w, the small planet wheel z, rotates in the 
same direction, so that the motion imparted to the large 
gear wheel z, and the fixed driven shaft e is in the opposite 
direction w,. The spindle d with friction ring 6 in the 
housing f is hinged on the axis formed by the fixed shaft e, 





but as the driving cone a projects into the friction ring 6, 
any movement of the planet wheel z, around the sun wheel 
2, is prevented, and the reaction at this point set up when 
the unit is in operation forces the friction ring against 
the driving cone. An even drive is thus ensured even in 
the case of an abrupt overload. The two gear wheels run 
in a suitable oil bath provided in the hinged housing. 
Variation in the output speed is obtained by sliding the 
driving cone a backwards or forwards into the friction 
ring 6. In cases where very fine speed adjustment is 
required, this movement is effected by means of a hand 
wheel, but where the speed is not critical the change is 
effected more quickly by a lever. In construction the cone 
is of chilled cast iron, the wear upon which is infinitesimal. 
The friction ring has a lining of a special proprietory 
material which can be cheaply and easily renewed when 
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FIG. 1—-DIAGRAM OF DRIVE 


necessary, having a life of considerably over twelve months 
in normal working conditions. 

A unit of this type also serves as a simple form of coupling 
if the hinged housing is raised so that cone and friction 
ring are no longer in contact. Fig. 2 shows a sectional 
view through such a unit provided with hand lever, which, 
when raised to a vertical position, places the drive in 
neutral position, and—if used with a reversing motor— 
when moved still further to the opposite side serves to 
reverse the direction of rotation. 

The “ P K ” drive is produced in two main classes—the 
open type which is employed mainly for small powers, 
and the totally enclosed type for larger outputs. Normally 
such a unit will provide stepless changes in speed in the 
ratio of 1 : 5, but exceptionally the ratio may be as high as 
1: 30, although over this extended range the variation is 
no longer stepless. Output speeds up to 20,000 r.p.m. 
can be provided, and the eight standard sizes in which this 
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FIG. 2—ARRANGEMENT..OF DRIVE 


type of drive is available provide for output powers up to 
approximately 100 H.P. as a maximum. The smallest 
unit, suitable for outputs from three-tenth of a horse-power 
up to 4 H.P., is small enough to be held in the hand, while 
the largest measures approximately 3ft. 6in. from driving 
cone to output shaft by 3ft. 3in. back to front by 2ft. 4in. 
high. 








Automatic Train Controt on L.N.E.R.—An experi- 
mental installation of the Hudd system of automatic 
train control is to be laid down on the main line between 
Edinburgh and Glasgow by the London and North-Eastern 
Railway Company. In the first instance, 250 locomotives 
are to be fitted with the apparatus. The 47 miles of double 
track between Waverley Station, Edinburgh, and Queen 
Street, Glasgow, upon which the experiments are to be 
carried out, is used by dense traffic, and the self-contained 
character of the engine working makes it particularly 
suitable for the purpose. 

VENTILATION OF LoNpon’s TusBEes.—The London 
Passenger Transport Board is making a special study of 
temperatures in the tubes to assist the engineers to pre- 
pare plans for additional ventilation when heavier services 
begin next year as a result of the £40,000,000 extension 
scheme. Preliminary plans are being discussed which 
would cost about £500,000 and would include the installa- 
tion of thirty more ventilating plants, bringing the total 
to more than one hundred. At Tottenham Court Road, on 
the Northern line southbound platform, a weather maker 
plant is being installed, and at Trafalgar Square the engi- 
neers have just concluded, on a small scale, an experiment 
by which a belt of chilled air was created by blowing 
invisible water vapour across the mouth of the tunnel. 
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Markets, 


The prices quoted herein relate to bulk quantities. 


f.o.b. steamer. 
Trade with the Dutch East Indies. 


Although the Dutch East Indies is not an unim- 

portant market, the British share of the trade so far as iron 
and steel is concerned forms a disappointing proportion. 
This is disclosed in a report on Economic and Commercial 
Conditions in the Netherlands and East Indies, published 
by the Department of Overseas Trade, price 2s. 6d. net. 
[t is pointed out that the trend of commercial legislation 
is to extend and prolong quota and restriction measures first 
imposed in 1933. For instance, Germany receives a quota 
for sanitary earthenware, Great Britain for certain cotton 
and textiles, and Poland for iron pipes, zinc, and textiles. 
The supplying countries, however, have not always been 
able to compete in their protected categories nor to fill 
their quotas. The system of licensing adopted has 
strengthened the import and distribution apparatus 
through the elimination of casual importers, to the benefit 
of the old-established houses, and newcomers are excluded. 
‘The machinery for price control enables officials to check 
excessive prices. Improved conditions in the metal 
industry in 1936 resulted in an increase in the exports of 
metals to 214,300 tons. The increase was principally in 
foundry iron, semi-finished steel, plates, bars, and sections, 
and was largely supplied by France, Belgium, and Germany. 
During the first six months of 1937 iron and steel imports 
rose to 185,597 tons, the most important advances being 
in sheets, structural steel, concrete steel, and corrugated 
galvanised roofing metal. The trade was shared chiefly 
by Continental countries, the United States, and Japan. 
The value of imports from the United States in the first 
half of 1937 was 250 per cent. above the figure for the same 
period of 1936. Provisional statistics for the first nine 
months of last year show an extraordinary increase in the 
demand, and the relative exclusion of the United Kingdom 
from the trade. Of the total imports of sheets in the first 
three quarters of 1937 which amounted to 38,298 tons, 
the United States provided 12,648 tons, Japan 11,384 tons, 
Belgium 8379 tons, and Great Britain 493 tons. Belgium 
was the chief importer of iron and steel bars with 14,432 
France being next with 3984 tons, while the British 
In galvanised roofing iron Japan 
led with 11,699 tons, Belgium sending 7903 tons, and 
Great Britain 870 tons. Belgium was also the principal 
supplier of steel sections, her share being 9714 tons, whilst 
France supplied 5761 tons, and Germany 1046 tons. In 
the case of tin-plates, the imports of which during the first 
nine months of last year increased by 25 per cent. in 
volume and by 54 per cent. in value, Great Britain was 
the chief supplier with 13,566 tons, against 5382 tons from 
the United States, the total imports being 20,280 tons. 


tons, 
share was only 904 tons 


British Iron and Steel Production. 


The statement of the British Iron and Steel 
Federation on the position in July says that steel pro- 
duction was well maintained until the commencement 
of the Scottish holidays on July 16th, which reduced the 
month’s output by about half the current rate. In 
addition, a number of the English works closed for the 
last week of the month prior to the August Bank Holiday, 
and the remainder will close in August for periods of a 
week or longer. Pig iron production in July amounted 
to 507,800 tons compared with 541,500 tons in June, 
and included 120,500 tons of hematite, 266,100 tons of 
basic, 98,500 tons of foundry, and 11,400 tons of forge 
pig iron. The output of steel totalled 683,200 tons, a 
decline from 776,100 tons in June. During July eleven 
furnaces went out of operation and four resumed opera- 
tions, making a net decrease of seven to ninety in blast 
at the end of the month. Details of the units affected 
are not given in the report, but are as follows :—Furnaces 
were blown out at the works of the Brymbo Steel 
(Successors) Company, Ltd., Wrexham (one); the Skin- 
ningrove Iron Company, Ltd., Saltburn-by-the-Sea 
(one); Colvilles, Ltd. (two); Appleby-Frodingham 
Steel Company, Ltd., Scunthorpe (one); Cargo-Fleet 
Iron Company, Ltd., Middlesbrough (one); Shotts 
Iron Company, Ltd., Shotts (two); the Workington 
Iron and Steel Company, Ltd. (one); M. and W. Graze- 


brook, Ltd., Netherton, near Dudley (one); the Earl 
of Dudley’s Round Oak Works, Ltd., Brierley Hill, 


Three furnaces were blown in by Colvilles, 
Ltd., and one by the Renishaw Iron Company, Ltd., 
near Sheffield. The following table gives the monthly 
average production over a period of years and the output 
for the last six months :— 


Staffs (one). 


Pig iron, Steel, 

tons. tons. 
1913—-Monthly average 855,000 638,600 
1936 a ‘6 643,500 982,100 
1937 ia = 707,800 1,082,000 
1938 February 693,300 1,057,600 
March 714,600 1,115,800 
April 661,000 938,600 
May 633,900 957,000 
June 541,500 776,100 
July 507,800 683,200 


The Pig Iron Market. 


It is difficult to estimate the situation in the pig 
iron market, owing to the rather prolonged holidays which 
are being taken this year by many of the consuming works. 
The production figures show that in July there was a 
considerable decline, which was in part due to the Scottish 
holidays, and this month the mills in most of the 
English industrial districts will be idle for a time. This, 
of course, is materially affecting the consumption of all 
kinds of pig iron, and to meet the reduced requirements 
there has been a further curtailment of output, and addi- 
tional blast-furnaces have been closed down. It seems 
possible that the stocks of pig iron which were somewhat 
reduced during July and the beginning of August will again 
accumulate, but this should be only a temporary move- 
ment, and the belief seems to be widely held that in 
September there will be a revival in business in this 


works have been closed this week for the annual Tees- 
side break. The production of Cleveland iron has been 
practically suspended for the past week or two, and there 
are considerable stocks in the makers’ yards to be liqui- 
dated. Attempts in this district to sell Continental 
foundry iron at rather less than 90s. have been unsuccess- 
ful, although the official price of the local product 
is 109s. for No. 3 quality. Export business in Cleveland 
foundry has ceased for the time being. In the Midlands 
several districts have finished their holidays, but the 
resumption of operations has not led to the placing of 
much fresh business in pig iron. The light castings 
foundries continue to work on short time, and there seems 
little prospect of a substantial improvement for the 
present. Some expansion, however, has been noticeable 
in the requirements of the engineering foundries, and to a 
certain extent from the motor car makers, who have taken 
up larger quantities of low phosphoric irons. The latter 
description is quoted at from £5 12s. 6d. to £6 17s. 6d. 
d/d works. Since the holidays Scottish consumers have 
shown no inclination to take larger tonnages of pig iron 
and heavy stocks exist in the hands of makers and users. 
In this market also Continental iron is offered at cheap 
rates without finding buyers. A rather brighter tone has 
characterised the hematite market of late. 


Iron and Steel Exports. 


The exports of iron and steel and manufactures 
thereof, according to the Board of Trade Returns, dropped 
to 135,109 tons, valued at £2,992,609, in July, compared 








with the totals for June of 150,880 tons, valued at 
£3,313,309. The following are details of the exports :— 
1937. 1938, 1938. 
Total. June. July. 
Tons. Tons. Tons. 
Pig iron: Total . 153,540 2,903 3,349 
FE orge and foundry . 87,016 1,613 2,162 
cic ; 65,951 1,290 1,170 
Basic 573 = 17 
Ferro- alloys... 13,642 218 163 
Sheet bars, bright ‘steel bars, 
and wire rods ... 32,011 2,750 1,378 
Bars and rods, other kinds.. 123,618 9,974 7,555 
Angles, shapes, and sections 76,454 6,654 5,515 
Girders, beams, joists, &c.... 34,408 4,833 1,880 
Hoop and strip 57,902 2,859 2,096 
Plates and sheets, tin. and 

over: Total.. iat 195,350 13,807 9,777 
South Africa 13,097 707 397 
British India 13,156 1,459 1,254 
Australia ... 5,456 1,569 744 
Canada... Su 98 287 
Other British countries . oa 2,452 1,896 
Denmark ... 4,874 3,944 
Holland 974 117 

Plates and sheets under F fin. : 

Total . aoe < xnes 5,679 6,099 
British India 447 262 
Australia ... 2,366 721 
Canada 693 674 
Mexico * — 121 
Argentine Re public 522 1,002 

Galvanised sheets 12,153 11,490 
Tinned plates 438,054 17,607 22,328 
Tubes, pipes and fittings : 

Cast : 

Up to 6in. diameter 60,800 4,846 2,553 

Over 6in. diameter 47,821 3,092 2,900 

Wrought ... 267,862 19,419 16,400 
Railway material : 

Steel rails, new ; 155,896 5,813 4,701 

Sleepers, fish- plates, and 

sole-plates oe 32,156 2,262 4,610 
Total all iron and steel ... 2,576,033 . 150,880 . 135,109 


Iron and Steel Imports. 


The following figures, taken from the Board of 
Trade Returns for July, indicate a rise in the imports 
of iron and steel and manufactures thereof to 65,022 tons, 
and also in the value to £756,801, against the June 
imports of 60,911 tons, valued at £754,549. Only the 
figures for the most important countries are given :— 





Notes and News. 


Unless otherwise specified home trade quotations are delivered f.o.t. 
A comprehensive list of the prices of materials mentioned below will be found on the next page. 


Export quotations are 


Current Business. 


Wigan Borough Council has placed an order with 
the English Electric Company, Ltd., for three 48-seater 
double-deck all-metal bus bodies of the low bridge type. 
Cochrane and Co., Ltd., Annan, have secured a contract 
for the supply of a 5ft. 6in. diameter vertical coke-fired 
boiler with accessories for the municipal baths at Taunton. 
Seventy locomotives for next year’s programme will be 
constructed at the Crewe works of the London, Midland 
and Scottish Railway Company. The London and North- 
Eastern Railway Company is to modernise its locomotive 
depot at Halifax Junction, Ipswich, and a mechanical 
coaling plant with a bunker of 250 tons capacity will be 
erected. New workshops and stores adjoining the depot 
are to be built for the Permanent Way Engineering Depart- 
ment. Production will shortly commence at the new 
furnaces erected by Colvilles, Ltd., on the site of the old 
Mossend Steel Works. Metropolitan-Vickers Electrical 
Company, Ltd., have obtained a contract for the complete 
electrification of the new cold-rolling plant which White- 
head Iron and Steel Company, Ltd., are installing at their 
Courtybella Works, Newport, Mon. The order includes 
main and auxiliary drives up to a total of 6000 H.P., and 
the equipment is especially designed to maintain constant 
tension in the strip between the reel and the mill over a 
wide range of speed and tension. The mills are being built 
by Davy and United Engineering Company, Ltd. Dorman, 
Long and Co., Ltd., have blown out a furnace at their 
Redcar works for relining after a production of nearly 
800,000 tons of basic pig iron at a rate of 2300 tons per 
week. The furnace will also be equipped with mechanical 
chargmg gear. The Department of Overseas Trade 
announces that the following contract is open for 
tender y Council: Supply of 120 oil- 
immersed natural-cooled indoor type _ transformers 
(Johannesburg, September 14th). 





Copper and Tin. 


The electrolytic copper market has developed a 
weaker tone, but this is not surprising in a market so 
susceptible to outside influences. The uneasy European 
situation, the holiday conditions, and rather less 
cheerful advices from America have all contributed to 
create a depressing atmosphere. Notwithstanding these 
adverse factors, however, the volume of trade has been 
fairly well maintained and apparently the international 
outlook has resulted in some foreign Governments pur- 
chasing good quantities of copper. The instability of the 
exchanges has also stimulated hedging operations. The 
statistics of copper which were published at the end of last 
week were better than had been expected and showed not 
only an increase in consumption during July, but also a 
substantial decrease in the stocks. The world’s output of 
refined copper in July amounted to 139,483 tons, com- 
pared with 142,532 tons in June. Consumption in the 
United States increased in July to 41,249 tons, compared 
with 32,863 tons in the previous month, whilst the con- 
sumption outside that country rose to 126,533 tons from 
112,530 tons in June. The total world’s consumption in 
July was 167,782 tons, compared with 145,393 tons in the 
previous month. The world’s stocks of refined copper at 
the end of last month amounted to 523,196 tons, against 
551,495 tons at the end of June, the July total for the 
United States being 339,970 tons and 183,226 tons for 
other countries. The standard market has been rather 
inactive, but at the same time there has been no selling 
pressure. Prices in this department, however, have moved 
in sympathy with Wall Street. . . . Little interest has been 
shown in the tin market, and recent price fluctuations have 
been narrow. Consumption has been rather restricted and 
users have shown a disposition to limit their purchases to 
hand-to-mouth quantities. The demand from the United 
States has been disappointing and although at times it has 
shown a tendency to increase, this promise has failed to 
materialise. 


Lead and Spelter. 


Quiet and rather dull conditions have character- 
ised the lead market, but this is not an unusual feature at 
this season of the year. The holidays have naturally 
affected the demand, but the consumption of manufactured 
products is well maintained and satisfactory tonnages of 
the raw metal are being absorbed. At times the market 

has shown a tendency to decline, but sufficient support 
has been forthcoming to prevent any marked recession in 
values. Advices from the Continent report that the 
demand there has improved somewhat of late, and this 
partly ascribed to Government requirements for 
munition purposes. In the United States the demand 
has been steady and the general impression is that the 
world’s production is gradually decreasing. According 
to American statistics the world production of refined lead 
in June totalled 152,968 tons, compared with 159,472 tons 
in the previous month, the total for the first half of the 
year being 919,250 tons.... Dull and uninteresting con- 
ditions have ruled in the spelter market over the past 
week or two and there does not seem any likelihood of a 
change until the holiday season is over. The demand for 
industrial purposes is not very satisfactory and the quan- 
tities taken by the galvanisers in particular show a ten- 

dency to decline. In the absence of any particular interest 
on the part of consumers prices have ruled weak. The 
American statistics for July give the stocks at the end of 


1s 


that month as 146,208 tons, compared with 149,671 tons 
at the end of June, whilst production in July totalled 
30,362 tons, against 30,799 tons in the  arhigpe month. 
Deliveries reached 33,825 tons, compared with 29,248 tons 
in June. 
orders at the end of the month to 39,350 tons, compared 
with 41,785 tons at the end of June. 
duction of zinc in June is given as 131,809 tons, against 


There was a reduction in the number of unfilled 
The world’s pro- 


143,108 tons in May, and the output for the six months as 








department. On the North-East Coast the consuming 





1937. 1938. 1938. 

Total. June. July. 

Tons. Tons. Tons. 

Pig iron: Total . 644,687 26,411 16,594 

British India .. 214,985 21,624 14,599 

Foreign countries 394,729 4,787 1,995 

Ferro-alloys . 77,994 2,837 3,026 
Blooms, billets, and ‘slabs : 

Total : «cs «ce | ORIES 10,131 16,205 
British countries 82,670 6,303 4,474 
Sweden 2,253 — 45 
Germany ... 43,055 a 2,091 
Belgium 95,270 1,319 1,035 
France 140,836 2,501 7,883 
Other foreign countries 70,079 8 677 

Sheet bars en 98,608 1,206 3,116 
Wire rods = 96,771 3,760 2,675 
Other bars and rods ce 196,398 1,091 2,173 
Angles, shapes, and sections 72,695 735 820 
Girders, beams, sand &e.: 

Total ... a , 70,664 873 3,284 
Belgium 14,342 30 696 
France . 35,660 581 1,413 
Other foreign countries . 20,662 252 432 

Plates and _ sheets (not 
coated) as deo 49,742 2,156 4,248 
Wrought tubes 36,386 1,631 1,621 
Railway material S 8,087 893 2,059 
Bolts, nuts, and metal screws 8,672 736 686 
Total from countries : 
British India 215,215 21,624 14,599 
Canada 163,738 9,233 6,343 
Germany ... 133,572 2,828 5,276 
Sweden 105,136 8,076 3,515 
Holland 27,881 564 313 
Belgium 528,121 6,261 9,770 
Luxemburg 134,076 495 1,865 
France... : 316,540 4,692 13,812 
Czechoslovakia 16,718 1,092 1,037 
United States . 315,412 2,736 3,703 
Total imports, iron and steel 2,039,463 60,911 65,022 





864,221 tons. 
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Current Prices for Metals and Fuels. 


Makers’ official home trade price, per ton, delivered buyers’ stations. * Joists, Sections, Bars and Plates are subject to a rebate of 15s..to home users purchasing only 
from Associated British Steelmakers. + Export prices are for Empire Markets; for other Markets British quotations conform to Cartel prices. 

















PIG IRON. STEEL (continued). NON-FERROUS METALS. 
Home. _—* *Home. tExport. , — = 
Foundry home prices, except for Scotland, less rebate of 5/- | £8. .d. f a @: C NN Sates, agers maid 
(D/d Teesside Area.) | Guasaow anv Districr— sides aca 

See eel Bree ae a} | Angles ... ... ae a, 10 12 6 Cash ... es ek M , , £39 L6 Sto £36 18 9 

Hematite Mixed Nos. ... 612 6... | ee 12 0 6 11 12 6 Three Months ... oe Ee £40 | 3tof40 3 9 
a oa, i ae 613 0 7176 Joists oak ies fe Dea) e 10 12 6 Electrolytic £45 10 Oto £46 0 O 

| eer : S° @.. Oe ae 
Cleveland— | cece ma i . ¢ ma a - Best Selected i d/d Bir- 

2 pee 511 6 6 2 6| et oe 1 a MORORDN SY) 9c68a8ic chee mes £45 15 0 

No. 3G.MB 5 9 0 ee o| oa under 3in. --- ka WS) OF: ty @ tae BM : 

No. -M.B. 5 6 | Flats, 5in. and under ... 12 13 Ot.. ll 0 0 Sheets, Hot Rolled tes £76 0 0 

No. 4 Foundry 510 0 519 0 : A . 

Basic 5 00 | Plates, jin. (basis) ee en oe ee it 4.9 Home. Export 

i oy } iii 3 ers di cep AES, BD es ks ik 2.8 Tubes, Solid Drawn (basis) 12$d. 124d. 

MIDLANDs— | hi : 

Bierce 1% ee) oe 1110 0 »  Brazed 123d 123d 
Staffs— (Delivered to Black Country Station.) | i RS a. or an ee . 1115 0 ee * . 
North Staffs Foundry ... 511 0... ... | Un. fin. to aia Pa Brass— 
” ee «se SOO. 6 lb. per sq. ft. (8-G.) 12 10 0... ; 12 10 0 Ingots, 70/30, d/d Birmingham £36 10 0 
Basic ... .. .. «. 5 0 Oto £5 5 0 Boiler Plates, jin. 1118 0 12 2 6 Home. ‘Export 
Northampton— a ee ee see Sn. Lubes, Solid Drawn, 2/1 Alloy 114d. 114d. 
er No. 3 tipple Angles ll 0 6 10 12 6 »  Brazed 134d. 13}d 
ge Sse ¢... ... Tees... 12 0 6 ee eee 
Derbyshire— Joists 11 0 6 10 12 6 = : bas 
No. 3 Foundry Bias. @ wc... = a ae ‘a 5 6 017 6 Cash ... ; £192 15 Oto £193 0 0 
Forge 5 8 0 : nS Rounds, 3in. and up 12 0 6 1112 6 Three Months 6 See eene as 

Scortanp— is under 3in. 12 13 Of. ’ ll O O} SpritTeER— 

Hematite, f.o.t. furnaces 6 13 0 : = — 5in. and under 12 13 Ot : il 0 0 rae! ot eied Oto Sle: £0 
No. 1 Foundry, ditto 6 0 6... ates, j}in (basis) 11 10 6 ll 0 0 I I ; a 

se } r ak i 3to q 7 6 
No. 3 Foundry, ditto 518 0 Sie. . 1115 6 : hee Three Months cis 2B St £13 
RGN en ss on SS FS... tin. 12 0 6 11 10 0} Leap— 

N.W. Coast— 6 13 0d/d Glasgow _» _ fein. .. 1 13 5 6 15 0 Cash... ... £13 18 9to £14 1 3 

Hematite Mixed Nos. ...; 6 18 6 ,, Sheffield Da. fein. to and incl. | Three Months .. £14 1 3to £14 2 6 
aor 6 Ib. per sq. ft. (8-G.) 1210 0. 122 6] 
" 8 | Aluminium Ingots (British) £94 (net.) 
aes TRELAND—F.0.Q.— BELFAST. Rest oF IRELAND, | 
£ s. d. S am 
a TRON. i poe or 1 8 | 
conaes oe Tees... 12 5 6 12 8 0} 

Lanes anpD YorKs— £ s. d. Cara : ae x— «#! FUELS. 
ice Seeike 2% 5 8 : Joists ee ee . 1115 6 
mang ‘5 i . Channels 11 10 6 11 13 o| SCOTLAND. 

est Bars -- se 13 15 ‘ Rounds, 3in. and up 12 5 6 12 8 O| LaNaRKSHIRE— 

MIDLanDs— | under 3in. 12 18 Ot 13 0 6 | (f.0.b. Grangemouth- Export. 
Crown Bars .. oA RE B® _ | Plates, jin. (basis) 1113 0 1115 6 Navigation Unscreened 19/- to 19/6 
Marked Bars (Staffs) - 1515 0 ~ jin. 1118 0 12 0 6 Hamilton Ell 17/6 
No. 3 Quality - _ a Ss - | _ fin. 12 3 0 12 5 6 Splints 20/- 
No. 4 Quality 2.2% ‘ : 

, o. 4 Quality . fein. as 10 0 12 10 0 | AyRsarRE— 

ScoTLanpD— Un. in. to fin. incl. is 3 9 12 5 6] (f.0.b. Ports) —Steam 15/- to 15/6 
Crown Bars se) ABE BO 13 5 0} t Rounds and Flats tested quality ; antected, 98. less | 
Best 13 15 0 13 15 0 eats s ‘ | Frvesnrae— 

iia’ ae OTHER STEEL MATERIALS. | (£.0.b. Methil or Burntisland) 

N.E. Coast— ‘ - . Home. Export, f.o.b. | Prime Steam . 17/- to 17/6 
— sneggliaeaine = = ° is . Y Sheets. £ s. d. £ s.d Unscreened aides ation 18/- to 18/6 

est Bars ST eae as as @:.. 13 15 0 11-G. and 12-G., d/d 1415 0 p . 
Double Best Siw: ee eS oe 145 0 13-G., d/d 15 2 vA | 11-G.to 14-G12 10 0} LorHians— 

NORTHERN IRELAND AND FREE StaTE— 14-G. to 20-G., d/d . 1510 0 15-G.to20-G12 15 0 (f.0.b. Leith)—Hastley Prime " - ai 
Crown Bars, f.0.q... 1317 6. ss 21-G. to 24-G., d/d 1515 0 21-G.to24-G13 0 0| Secondary Steam ere 

F 25-G. and 26-G.,d/d ... 16 10 0 25and26-G 1315 0} 
STEEL. South Africa, Rhodesia, Nyasaland, £14; Canada, £14 12s. 6d., ENGLAND 
*Home. +Export. f.o.b. basis. Irish Free State, £15 15s., f.0.q., 4-ton lots. | sours Youasmas, Hot 

LONDON AND THE SoutH— £ sa. d. € sg. d,| The above home trade sheet prices are for 4-ton lots and over; B.S.Y. Hards... 21/- to 21/6 
Angles os 7: Ss ©. 10 12 6| 2-ton to 4-ton lots, 7s. 6d. per ton extra ; and under 2-ton lots Shtenia Hatnanel 18/6 to 19/- 
Tees.. : 12 3 0 11 12 6 | to 10-cwt., £2 per ton extra. 

Joists : wide SO 10 12 6| Galvanised Corrugated Sheets, basis 24-G.— NORTHUMBERLAND, NEWCASTLE- : 
Channels... ... ... ... 8 0... 10.17 6 Home. atl Blyth Best a ciate 
Rounds, 3in. end u up. ... 12 3 0.. 11 12 6 4-ton lots and up 18 10 0 » Second... 1¢/8 to 17 
»  under3in. ... 1215 6f... ... ll 0 0 2-ton to 4-ton lots 18 17 6 » Best Small ... _ By- 
Flats, under Sin. ... ... 12 15 6... .. 11 0 0 Under 2 tons 20 2 6 Unsereened 17/- to 18/ 
Plates, jin. (basis) ... 11 13 0 ll 0 0 Export ; India, £18 15s. C.i.f.; Irish ton State, £18 10s. DurHam— 
“ae . 1118 0. ll 5 0O f.o.q.; General, £16 15s. f.o.b., 24-G. basis. Best Gas... 19/4 
tin. . , = 2 11 10 0O| TiN-PLaTES— Foundry Coke 27/- to 30/- 
BR si cae, oe AE Bi O 1115 0 20 by 14 basis, f.o.b. Bristol Channel Ports, 20/3 to 21/6. 
Un. fin. to and inel. Tin-plate Bars, d/d Welsh Works, £7 1és. Commanes: SOUTH WALES. 
6 lb. per sq. ft. (8-G.)... 12 10 0... 12 10 0} Brirtets—100-ton lots and over, 35 to 100 tons, 5/- extra ; less Sieatnitioale: 
a : ‘ e , 
Boiier Plates, jin. sige DS 555: hens i2 2 0 than 35 1084 10/- extra. . s. d. Best Admiralty Large ... 24/- 

Nortu-East Coast— ec « a. fea: Soft (up to 0-25% C.), untested o Ses) ase " 6 awk Gascon 23/6 to 24/- 
iE a ea a 10 12 6 " a; eas. er vighehys Best Dry Large 23/6 to 24/- 
Th sesh pen oa 1110 0 Basic (0-38% to 0-41% C.). ‘ ot Ordinaries 23/- 
TN sii veds ties nga ee. Mo: 10 12 6 - noe to 0- om.) a, ae Bunker Smalls 17/- to 18/- 
Ghemnele:... «4. os oc dd 8 6... 10 17 6 Hard 0-61 a . 9 - ° Cargo Smalls . 16/- to 16/6 
Rounds, 3in. and up 782.0: Oo. « 1112 6 » (0-88% wrth 99% C.) see eee 10 . ’ Dry Nuts 26/- to 27/6 

yy under Sin; 4 48)230F:.. »«. 11 0 0 » _» (over 0°99% C.) soe se ee 10:12 6 Foundry Coke 35/- to 45/- 
Plates, jin. (basis) .. 11 8 0... 11 0 0 Rails, Heavy, 500-ton lote, f.0.t... 1 are © Furnace Coke 28/- to 29/- 
ia i ll 5 0 » Lig@,fot. — ... +. x eee veal Patent Fuel 25/6 
fin... a Oe” 1110 0 ' 
aad. 1230... 1115 0 FERRO ALLOYS. igri = 
: : : nthracite Coals : 
Un. fein. to and incl. Tungsten Metal Powder. . «+ 4/9 per lb. (nominal!) Best Lace 38/- to 41/- 
6 lb. per sq. ft. (8-G.)... 12 10 0... ... 1210 0 i eine 
Ferro Tungsten .. . .. ... 4/8 per Ib. (nominal) Machi ade C. bbi os 41/- to 51/- 
Boiler Plates, jin. ... 11 18 0 12 2 0 > idan nay 
Per Ton. Per Unit. ie pple aad 40/— to 50/- 
MIDLANDS, AND LEEDS aND DistRicT— Ferro-Chrome, 4p.c.to6p.c.carbon £24 5 0 7/6 anne 33/- to 38/6 
* £ s. a £ s. d. 6p.c.to8p.c. ... . £24 0 0 - Baas salam ae: 26/- to 30/- 
Angles Ci daty rhs — ee” ae . . . 10 12 6 Sp.c.tol0p.c.... ... £24 0 0 7/6 Rubbly Culm.. 15/- to 16/- 
Tees.. i-hpech 4ooe Me ee 11 12 6 Max. 2p.c.carbon ... £36 0 0 11/- 
nr | ae, se 10 12 6 » Ip.c.carbon ... £388 5 0 II/- Steam Coals : 
Channels... ... a 1017 6 » O-5p.c.carbon £41 0 0 12/- Large Ordinary 20/- to 26/ 
Rounds, Sin. onde pS RLS . 1112 6 = » carbon-free .. 1/- per lb. 
am under Zin. ... 12 13 Of... . 11 0 0] Metallic Chromium ... ... ... . 2/5 per lb. 

Flats, din. and under . 12 13 Of 11 0 0} Ferro Manganese (loose), 76 p.c. £18 15 0 home FUEL OIL 

Plates, jin. (basis) 11 10 6 Mi- &}.@ » Silicon, 45 p.c. to 50 p.c £12 0 Oscale 5/- p.u. ; 
fin. 11 15 6 1 6h OES. gs: B.. £17 0 Oscale 6/- p.u. | Inland consumption : contracts in bulk. 

‘ tin. 12 0 6 il 10 0 » Vanadium ; 14/— per lb. Exclusive of Government tax of Id. per gallon. 
. fein 12 5 6 1115 0 » Molybdenum... . a . 4/9 per lb.; 5/- forward Bl a ital Per Gallon. 
Un. jin. to and incl. » Titanium (carbon- free) .. 9d. per Ib. ‘ ; d 

6 ib. per sq. ft. (8-G.)... 12 10 O...  ... 12 10 0| Nickel (perton)... ... ...... ... £185 to £190 per ton Furnace Oil (0-950 gravity) 33d. 
Boiler Plates, fin... ...12 0 6... ... 12 2 6!Cobalt 0 0.0 0. oe. ewes, vee 8/6 to 9/6 por Ib. Diese! Oil 4}d. 

' 
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French Engineering Notes. 


(From our own Correspondent in Paris.) 


The Marseilles Dockers’ Dispute. 


THE port of Marseilles has been in a state of 
partially suspended animation for a month as a result of 


the refusal of the dockers to work more than forty hours a 
week. The renewal of their collective contract at the end 
of February should have ensured that any claims they 
desired to make would be settled by the accepted pro- 
cedure of compulsory arbitration. There does not, how- 
ever, appear to be any precise claim apart from a long- 
standing demand for higher wages, which employers refuse 
to entertain unless the men justify an increase of pay by 
doing more work and carrying out their duties in a manner 
compatible with the requirements of a port where the 
loading and discharging of cargoes must be effected in a 
manner avoiding losses to shipowners, who would other- 
wise abandon Marseilles for other ports offering greater 
facilities. If dockers cannot or will not deal with cargoes 
during the forty hours without causing delays to shipping 
and upsetting traftic, employers have the right to ask for a 
certain limited amount of overtime. On this matter the 
dockers’ union takes a firm stand in refusing to allow the 
men to work more than forty hours, and it failed to appoint 
a representative to meet the employers’ delegates with the 
object of entering into preliminary discussions in the hope 
of reaching a settlement without going through the process 
of compulsory arbitration. The trouble arises from the 
fact that, while employers pay higher wages for fewer 
working hours, the output of the men has considerably 
declined, and when costly plants are used to less than one- 
half of their capacity a serious burden is imposed on 
employers. In addition, shipowners and importers and 
exporters are losing heavily through ships being held up 
by the dockers adhering rigidly to their inadequate hours 
of work, and owners are not always sure of being able to 
maintain regular sailings. The most serious victim of this 
organised slackness is Algeria, which depends entirely on 
Marseilles for its distribution of perishable produce that 
constitutes the greater part of its exports. The 
arising out of the deterioration of produce through delays 
in discharging cargoes are said to be enormous, while 
costs have risen to a level that, it is alleged, more than 
absorb the profits of Algerian exporters. Discontent in 
North Africa over the state of things at Marseilles has 
become so serious that all commercial interests in Algiers 
have decided to close down this week unless the Govern- 
ment takes immediate action to ensure that work is carried 
on at the port in a manner that will protect the vital 
interests of North Africa. Until now the Government has 
held aloof from the dispute for reasons that are explicable, 
in view of the attitude of extremist unions at the ports, 
but the situation cannot continue as it is. A delegation 
from Algiers called on Monsieur Daladier in Paris and 
obtained from him an assurance that steps would be taken 
immediately to deal with the whole matter by compulsory 
arbitration. It appears likely, therefore, that something 
will be done to end a state of things that threatens the 
future of Marseilles and, more particularly, that of Algeria. 
It means a conflict with the extremist unions that must 
result in a modification of the forty hours’ week to meet 
the special requirements of shipping. 


losses 


Stabilised Prices. 


The system of price control that has in 
operation since the monetary devaluations may have 
acted as a brake on price inflation, but it has reacted on 
production in a manner that will need careful maneuvring 
if it is not to stand in the way of a possible economic 
The object of the price control committee is to 
stabilise sellmg prices at the lowest level, and the demands 
for increases have become so numerous and unmanageable 
that the comunittee decided recently to suspend for a 
period any further permits to increase prices. This 
decision has aroused protests from manufacturers, who 
declare that production costs are by no means stabilised, 
and that unless selling prices keep pace with rising costs 
they may find it impossible eventually to carry on business 
at all. It is argued that the only possible means of pre- 
venting a continued advance in selling prices is to reduce 
production costs which are largely inflated by social charges 
and taxation, and as every general increase in wages is 
accompanied by a relatively more rapid augmentation of 
social charges a brake must be put on the attempts of 
wage-earners to keep pace with higher living costs. The 
operations of the price control committee aim, of course, 
at a stabilisation of living costs, but meanwhile the burden 
falls upon manufacturers and producers, and if the com- 
mittee should fail to achieve its object the only remedy is 
for the Government to relieve manufacturers of some of the 
load of industrial taxation. Relief should come first from 
a partial suppression of unproductive expenditure imposed 
on industry by the State, and when the State has made that 
sacrifice there will be less difficulty in stabilising wages 
and living costs. The present economic policy involves a 
long experimental process of balancing production and 
consumption to meet new conditions, and until industrial 
necessities are taken more fully into account there can be 
little hope of the difficulties being satisfactorily overcome. 


been 


revival. 


Petrol Pipe Line. 


There exist in France two short pipe lines laid 
down by oil refineries from Le Havre to Saint-Jér6éme, near 
Rouen, and to Gonfreville, near Honfleur. <A third line, 
280 miles long, is to be constructed in accordance with the 
new plans for national defence that included the formation 
of a Fuels Committee, which is elaborating a scheme to 
ensure adequate supplies of liquid and gaseous fuels for 
military purposes. The pipe line will start from the small 
oil port of Douges, on the Loire estuary, about nine miles 
from Saint-Nazaire. An oil refinery will be installed at 
Douges, and petrol will be conveyed by an underground 
pipe line along the Loire Valley to the neighbourhood of 
Montargis, in the department of Loiret. The capacity of 


the pipe line will, it. is said, be about a million tons of 
petrol a year, and its estimated cost is 150 million franes. 
The work is expected to be put in hand towards the end 
of the year. The line may eventually be extended to other 
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STEAM GENERATORS. 


488,345. November 6th, 1937.—Merans FoR Errectinc Reovu- 
LATION OF SUPERHEAT IN STEAM GENERATORS, Babcock 
and Wilcox, Ltd., Babcock House, Farringdon Street, 
London, E.C.4; and Frederick Sidney Tollow of the com- 
pany’s address. 

The boiler illustrated includes a bank of water tubes acros the 
top of a furnace, the tubes being associated with sectional headers 
B and C, which in turn are connected by the horizontal tubes D 
with the steam drum A. The water space of the drum is con- 
nected with downcomers to C. The bank of tubes, the uprisers, 
the tubes D, and the downcomers help to define a space for the 
accommodation of a superheater. The space for a superheater 
above the vapour generating tubes is divided into two up-flow 
passages F and G and an intermediate down-flow passage E in 
series with the up-flow passages. Arranged beyond the passage G 
n the direction of flow of gases is a gas passage H, which is 
arranged to conduct the whole gas stream irrespective of the 
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extent of by-passing of the passage G and which contains an 
economiser. Baffles between the passages E and F and E and G 
comprise two rows of tubes connected at their lower ends to 
the headers C and at their upper ends to a box joined by tubes 
to the steam space of the drum A. The whole of the furnace 
gases pass through the passage F and between the upper parts 
of the tubes, and that portion of the gases which is not by-passed 
flows downwardly through the passage E, between the lower 
portions of the tubes and upwardly through the passage G, 
where they re-combine with those flowing through the opening L 
to form a common stream to the passage H, where they flow 
downwardly through the economiser. The gases from the 
passage H pass by way of a duct to an air heater K below the 
economiser. For the purpose of controlling the by-passing of 
the gases through the apertures L the latter are adapted to be 
closed by a hinged damper. With this arrangement, by moving 
the damper, the extent to which the passage G is by-passed may 
be varied.—July 5th, 1938. 


INTERNAL COMBUSTION ENGINES. 


488,527. November 30th, 1937.—INTERNAL COMBUSTION 
ENGINES Usinc Dust Fuet, Hannoversche Maschinenbau- 
Action-Gesellschaft, vormals Georg Egestorff (Hanomag), 
1, Hameelnerstrasse, Hannover-Linden, Germany. 

Dust fuel engines, in use, have the drawback that the finer the 
dust fuel is the more it is mixed with and wetted by the lubricating 
oil present in the engine, and in particular adhering to the wall 
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of the cylinder. In this way the fuel loses its explosiveness or 
inflammability. In the engine described an_ intermediate 
plate A is arranged between a cylinder and a cylinder head B. 
The surface of A facing the cylinder head has a{circular convex 
cavity C, called the charging chamber, with the innermost 
portion extending up to the cylinder head. Dust fuel is supplied 





centres. 





mediate plate ensures that the dust fuel and hot air, on the one 
hand, and the exhaust gases, on the other hand, are thoroughly 
intermixed. The charging chamber communicates with the 
cylinder through an aperture F in the intermediate plate adapted 
to be closed by a centrally disposed valve G. In operation, 
during the suction stroke and most of the compression stroke the 
valves G and E are closed, whilst dust fuel is supplied by hot 
air through the valve D. Near the end of the compression stroke, 
after the valve D has been closed and the supply of dust fuel to 
the charging chamber has been completed, valve G is opened 
and the compressed hot pure air in the cylinder rushes through F 
into the charging chamber, the charge being then ignited and 
the combustion initiated. At the end of the working stroke the 
valve E is opened and the exhaust gases are discharged through 
the valves G and E under the pressure of the piston. In this 
manner, as long as the valve G is closed, the dust fuel in the 
charging chamber is prevented from coming into contact with 
lubricating oil. Moreover, when the passage valve is opened 
near the end of the compression stroke, owing to the conical 
shape of the underside of the intermediate plate, the whole or a 
substantial part of the dust fuel is prevented from coming into 
contact with the lubricating oil on the cylinder wall.—July 8th, 
1938. 


DYNAMOS AND MOTORS. 


488,425. January 6th, 1937.—IMPROVEMENTS RELATING TO 
Dynamo RecGuiators, C.A.V.-Bosch, Ltd., of Warple 
Way, Acton, London, W.3; and William Henry Glaser, of 
the same address. = 

In the dynamo regulator described in this specification and 
intended mainly for use on mechanically propelled vehicles a 
pile A of carbon discs is supported at one end by a fixed abut- 
ment B. A pivoted armature C supports the other end of the 
pile and is loaded by a spring D and an electro-magnet E acting 
on the armature in opposition to the spring. The normal 
exciting winding F of the electro-magnet is adapted to be con- 
nected in shunt with the dynamo G, and the pile A to be con- 
nected in series with the dynamo field winding H. In addition 
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to the normal winding F, the electro-magnet is provided with 
an opposing winding J adapted either to be connected in series 
with the dynamo field winding and the pile as shown. or to be 
connected in parallel with the dyanmo field winding. The effect 
of this additional winding is initially to weaken the normal 
action of the other winding F, and the former winding is suitably 
proportioned to give the most desirable effect which is readil) 
ascertainable by trial. With increase of dynamo speed the 
action of the additional winding weakens and the action of the 
regulator then approaches more closely to the normal. By the 
use of the additional winding it is possible to obtain the desired 
increased output from the dynamo at and near the speed at 
which the cut-out closes, without impairing the normal action of 
the regulator at the higher speeds —July 6th, 1938. 


TRANSMISSION OF POWER. 


March 19th, 1937.--VARIABLE-SPEED FRictTION 
Drives, Colin Martin Williamson and Williamson Manu 
facturing Company, Ltd., Cascade Works, Litchfield 
Gardens, Willesden Green, London, N.W.10. 

This invention relates to a reversible variable-speed gear fo1 
mechanisms requiring small power. Two discs A A slide on 4 
part of a driven shaft B which is squared, or otherwise sectioned, 
to provide a rotary drive while permitting axial sliding of the 
dises. The dises are backed by compression springs. Between 
them a ring-shaped bob weight C is mounted on a pivot D trans- 
verse to the shaft and is connected by two links E E symmetric- 
ally disposed on opposite sides of the pivot to the dises A A 
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respectively. Thus the spring pressure tends to turn the bob 
weight out of a position at right angles to the shaft, while when 
the shaft is rotating, centrifugal force tends to turn it into such 
position when it pushed the two discs equally against their 
respective springs. A driving pinion F at right angles to the 
driven shaft, is pivoted to swing about an axis G perpendicular 
to both the motor and driven shaft axes. To set up a drive the 
motor is swung to bring F into engagement with one or other of 
the dises A A, according to the desired direction of rotation. As 
soon as the driven shaft B rotates, however, the bob weight Cc 
tends to push the engaged disc out of engagement and the drive 
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by hot air to the charging chamber through a valve D, and the 
exhaust gases are discharged through a valve E. The inter- 





will slip as soon as the driven speed tends to exceed a value 
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determined by the distance of the pinion from the pivot D 
measured parallel with the driven shaft. The further the pinion 
is from the pivot the higher the speed at which slip occurs.— 
July 8th, 1938. 


MEASURING AND TESTING INSTRUMENTS. 


488,507. February 26th, 1937.—E LrectricaL MEASURING 
INSTRUMENTS, Geoffrey Laurence Woolnough, of 30, Rydal 
Avenue, Ashton-on-Mersey, Chester; and Metropolitan- 
Vickers Electrical Company, Ltd., of No. 1, Kingsway, 

London, W.C.2. 
This invention relates specifically to instruments employed in 
co-operation with a thermo- couple to provide indications in 
response to the temperature of a desired point. To maintain 
the temperature within the case substantially constant a heating 
element A is provided, the supply of energy to which is con- 
trolled by a thermally operated switch B. The element and 
switch are connected in series between external terminals C by 
which energy can be supplied to the heating circuit from a suit- 
able external source. The maximum loading of the heater 
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element must be sufficient when the ambient temperature out- 
side the case is a minimum to bring the temperature within the 
casing up to the desired point. Preferably the temperature 
setting of the switch should be chosen to be a few degrees above 
the maximum ambient temperature external to the casing which 
may be expected to occur. By means of the terminals D the 
instrument is connected through conductors with a thermo- 
couple E of which the hot junction is at F. The connections 
FG and H Lare made of materials having similar thermo- 
electric characteristics to those of the thermo-couple E. The 
cold junction of the thermo-couple is thus at the terminals J K, 
and will thus be maintained at the substantially constant tem- 


perature by the heater element A and thermally operated 
switch B.—July 8th, 1938. 
MISCELLANEOUS. 


486,697. May 7th, 1937.—Srattinc Gianps For RoraTINnG 
SHarts, Bristol Tramways and Carriage Company, Ltd., 
and Bertram Arthur Payne, 1-3, St. Augustine’s Place, 
Tramways Centre, Bristol, 1. 

This invention is for improvements in glands for the preven- 
tion of leakage of fluid along rotating shafts. The shaft is carried 
by a ball bearing mounted in a worm housing A. The end of 
the worm housing has secured thereto by a number of studs a 
gland cap B, through which the worm shaft extends. A dia- 
phragm C of synthetic rubber is gripped at its periphery between 
the gland cap and the worm housing, and is provided at the 
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centre with a tubular part. A phosphor-bronze sleeve D in 
the tubular part is retained by a pipe clip. One end of the 
phosphor-bronze sleeve is arranged to bear against the side face 
of the inner race of the ball bearing. The sleeve is provided 
with an outwardly directed flange E, which bears against the 
face of the diaphragm adjacent to the ball bearing and an 
inwardly directed shoulder F. A helical compression spring 
encircles the worm shaft and bears at one end against F and at 
the other end against the gland cap, whereby D is pressed against 
the ball race. In this manner a fluid-tight oil chamber is formed 
between the flexible diaphragm C, the phosphor-bronze sleeve D, 
and the inner and outer ball races.—June 9th, 1938. 


483,924. November 2nd, 1936.—ImMPpROVEMENTS IN TUNNEL- 
LING, William Lowe Lowe-Brown, 25, Victoria Street, 


Westminster, London, 8.W.1. 

The invention relates to tunnelling in water-bearing ground, 
such as chalk, limestone, or sandstone, in circumstances in 
which the use of compressed air is necessary. Its main object 
is to enable the safe working pressure of the air in such tunnelling 
operations to be reduced. In carrying the invention into effect 
according to one form (see Figs. 1 and 2) a tunnel A, being driven 
through water-bearing ground, is provided with a sealed drain B 
and aspirator pipes C C passing from the duct B are set in holes 
in the ground. The aspirator pipes are connected by way of the 
duct B to the upper part of a receiver D fitted with an air outlet 


pipe F. The method of sealing the aspirator pipes in the ground 
will differ according to its nature. In the case of rock or other 
hard ground (see Fig. 3) the aspirator pipe is provided with 
perforations at its outer end ,while in the neighbourhood of the 
tunnel face it is packed for a certain length. In the case of sand 
or other soft porous ground (see Fig. 4) with the face supported 
by timber an aspirator pipe provided with perforations at one 
end is driven or pressed into the soft ground, a pointed shoe 
bein» fixed on the front end to assist the operation. At the other 
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FIG. 4 


end a driving head is arranged. The perforations may be 
screened, if necessary, with gauze or other suitable means to 
exclude sand. In these ways the aspirator pipes are sealed into 
the holes so that the compressed air in the tunnel cannot reach 
their outer ends, the arrangement being such that while the 
outer ends of the aspirator pipes are open to the ground water 
the inner ends are connected to the water discharge duct, which 
is kept clear of water as before and maintained at a pressure less 
than that in the tunnel. When the air pressure in the water 
discharge duct is lower than the tunnel pressure some of the 
ground water is drawn off through the aspirator pipes with the 
result that the ground water pressure is reduced. The specifica- 
tion shows other forms of using the invention.— April 28th, 1938. 


488,053. June 10th, 1937.—ApsusTaBLE ROLLER BEARINGS, 
George Usher and Mary Usher, 13, The Clumps, Ashford, 
Middlesex. 

As shown in the drawings, the bearing is divided at B B and 
has a taper screw thread A on each side. The central pro- 
jection C corresponds in shape to the recess in the key D. A 
bearing liner E fitting within the main bearing or the connecting- 
rod bore is divided into two unequal parts by cuts inclined at a 
small angle to the axis. The taper threads A each receive a nut 
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F formed in two parts, which are clamped together by keys D. 
The adjoining faces of the parts of the nuts are cut away to 
accommodate the keys. The length of each key is slightly 
greater than half the total length of the main bearing or con- 
necting-rod and each key, when in position, is slid over to 
engage one of the projections C, thus locking the nut in position. 
Each nut is provided with an inwardly extending flange G, 
which extends over the ends of the bearing rollers and retains 
oil in the bearing.—June 30th, 1938. 


487,143. September 11th, 1936.—Propuction Cores For 
Exectric INDUCTANCES, Steatit-Magnesia Aktiengesell- 
schaft, of 8, Florastrasse, Berlin-Pankow, Germany. 

In the production of cores for induction furnaces, composed 
of finely divided ferro-magnetic material the procedure is usually 
first to mix fine iron powder, which may be of iron obtained by 
the carbonyl process, the individual particles of which in some 
cases are provided with separate films or coatings of insulating 
material, with the hardenable artificial resin, and then to mould 
this mixture into the desired shape. The hardening of the 
artificial resin is effected either during moulding or subsequently 
to the moulding operation or at both these times by heating the 
shaped body to a temperature usual for hardening such a resin, 
which may be from 80 deg. Cent. up to a maximum of 250 deg. 
Cent. If such an artificial resin were heated to a temperature 
much above this it would be liable to burn or otherwise dete- 
riorate and if the use of such a temperature were desirable for 
other reasons it would be desirable to exclude oxygen during 
this step. It has been found, however, that a material improve- 
ment in the properties of such cores is obtained if the harden- 
ing or subsequent hardening of the moulded core at the usual 
hardening temperature is effected in a vacuum or in an atmo- 
sphere free from oxygen. The improvement obtained by treat- 
ment in vacuo is probably due to residual solvent, such as 
acetone or alcohol from the binding medium, which is always 
present in the moulded core, being driven off more effectively. 

A surprising fact is that the core may be improved if hardening 

is effected in an inert or neutral gas or vapour, such as acetone 

vapour. The best results are obtained by hardening in both 
these ways, treatment being first carried out in an inert or neutral 
gas or vapour and then in vacuum. The use of neutral or inert 
gas or vapour probably has the effect of preventing too sudden 
elimination of the residual solvent, and thereby disturbance of 
the fine structure of the moulded core. Hardening according 
to the invention may be effected as it has been effected hitherto, 
except that the ovens employed are provided with means for 





pipe E to the atmosphere or a vacuum pump. The lower part 
of the receiver D is connected by a pump to the water discharge 





Forthcoming Engagements. 


Secretaries of Instituti Societies, d&c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 
of the week preceding the In all cases the TIME and 


PLACE at which the meeting is to be held should be clearly stated. 
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Association of Public Lighting Engineers. 

Monday to Thursday, Sept. 5th to 8(h.—Fifteenth annual con- 
ference at Bournemouth. 

Association of Special Libraries and Information Bureaux. 

Friday to Monday, Sept. 23rd to 26th.—Fifteenth annual 
conference at Oxford. 

Institution of Electrical Engineers. 

Saturday and Sunday, Sept. 24th and 25th.—TRANSMIssIlON 
Section: Summer visit to North Wales. 

Iron and Steel Institute and Institute of Metals. 

Thursday, Sept. 22nd to Wednesday, Oct. 26th.—Joint autumn 
meeting. Visit to Canada and the United States. 

The Railway Club. 

Thursday, Sept. 8th.—Royal Scottish Corporation Hall, Fetter 
Lane, E.C.4. ‘‘ The Early History of the North Stafford- 
shire Railway,” J. Simmons. 7.30 p.m. 

World Power Conference. 

Thursday, Aug. 25th to Friday, Sept. 2nd. 

meeting. 


-Vienna Sectional 








LAUNCHES AND TRIAL TRIPS. 


TamBua, steamship ; built by the Caledon Shipbuilding and 
Engineering Company, Ltd., to the order of the Colonial Sugar 
Refining Company, Ltd.; dimensions, length 360ft., breadth 
50ft., depth 33ft., gross tonnage 3566. Engines, triple-expan- 
sion, constructed by the North-Eastern Marine Engineering 
Company, Ltd.; trial trip, July 30th. 


La CaRRIERE, steamship; built by Swan, Hunter and 
Wigham Richardson, Ltd., to the order of Trinidad Leaseholds, 
Ltd.; dimensions, length 410ft., breadth 53ft. 9in., depth 
30ft. 9in.; deadweight 8340 tons. Engines, triple-expansion, 
constructed by the Wallsend Slipway and Engineering Com- 
pany, Ltd.; trial trip, August 9th. 

SHILLONG, motor cargo ship; built by Alexander Stephen 
and Sons, Ltd., to the order of the Peninsular and Oriental 
Steam Navigation Company, Ltd.; dimensions, length 447ft. 6in., 
breadth, 57ft., depth 37ft. 3in., gross tonnage 5500. — 
opposed-piston, constructed by Barclay Curle and Co.; launch 
August I1th. 








CONTRACTS AND ORDERS. 


The Editor is always happy to print short announcements of 
contracts and orders in this column provided they are sent to him 
in time to have news value and that they are likely to interest readers. 


THe Ismamtia VaLvE Company, Ltd., has received a repeat 
order for “ Ismailia’ discharge valves for locomotive water 
tanks from the Jodhpur Railway, India. 


THE EnGuisH Evectrric Company, Ltd., has received a 
repeat order for a 3500 B.H.P. Fullagar Diesel engine for the 
Bermuda Electric Light, Power and Traction Company. 
Company has received from the 
L.M.S. Railway an order for twenty 350 H.P. six-coupled oil- 
electric shunting locomotive equipments. The oil engines and all 
electrical equipment will be manufactured in the English Elec- 
tric Company's works at Rugby and Bradford respectively. 
Certain mechanical parts will be manufactured, and the complete 
locomotives assembled, in the L.M,S. works at Derby. 
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PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Buiack AND Decker, Ltd., announce that Mr. Robert H. 
McCartney and Mr. John V. Franklin have been elected joint 
managing directors of the company. 


HEAD, WRIGHTSON AND Co., Ltd., of Thornaby-on-Tees, have 
opened a branch office at Central House, 75, New Street, Bir- 
mingham. Mr. L. J. Mogridge has been appointed manager of 
the office. 


LopGe Pives, Ltd., Rugby, have secured the services of Mr. 
Colin J. Smithells, D.Sc., who will begin his duties as general 
manager of the company on September Ist. Dr. Smithells was 
formerly a member of the research staff of the General Electric 
Company, Ltd., and is chiefly interested in the application of 
physical chemistry and metallurgy to the electrical industry. 
Mr. W. O. KENNINGTON has resigned his position as managing 
director of Deleo-Remy and Hyatt, Ltd., in order to give more 
time to his activities with Vauxhall Motors, Ltd., of which com- 
pany he has, for many years, been a director. He w ill, however, 
retain his seat on the board as chairman of the company, Mr. 
Harry 8S. Broom having resigned that position. Mr. W. A. 
Crewe, M.I. Mech. E., has been appointed to succeed Mr. 
Kennington. 








CATALOGUES. 


J. W. JACKMAN AND Co., Ltd., Vulean Works, Blackfriars 
Road, Manchester.—Abridged catalogue of foundry plant of all 
kinds. 

RANSOMES AND Rapter, Ltd., Ipswich.—Publication No. 
2/328, illustrating and describing the Rapier 1} cubic yard 
excavator. 


GENERAL Etectric Company, Ltd., Magnet House, Kings- 
way, W.C.2—Bulletin No. 29 on ‘ Electrical Equipment for 


Rolling Mills.” 

BritisH InsutatepD Castes, Ltd., Prescot, Lanes.—Descrip- 
tive booklet N.C.1.L of materials for overhead telegraph and 
telephone lines. 

FRASER AND CHALMERS ENGINEERING Works, Erith, Kent. 

A detailed description of the G. E.C.-Fraser and Chalmers 





producing the required vacuum or atmosphere.—June 13th, 
1938. 


‘“ Webb ”’ conveyors and their uses. 
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A Fast Coastal Liner. 


‘THE twin-screw motor coastal liner “‘ Cubahama,” 
built by Henry Robb, Ltd., of Leith, for the Bahama 
Line of the United States, for carrying both fruit and 
general cargo from the West Indies to the ports on 
the eastern seaboard of the United States, has just 
completed successful trials in the Firth of Forth. 
She was launched by Mrs. F. L. Burgin, the wife of 
the Minister of Transport, and in many ways is a most 
interesting ship. She has a deadweight carrying 
capacity of 1000 tons, and has a designed speed of 
15 knots when fully loaded, making her the fastest 
British-built ship of her type. The main propelling 
machinery comprises a twin-screw arrangement of 
British ‘“‘ Polar Atlas” oil engines, each with a 
designed output of 1120 8.H.P. when running at 
250 r.p.m. On her trials a mean speed of 15 knots 
was recorded. Particular attention has been paid to 
the cargo handling arrangements, and the deck 
machinery includes six 3-ton Clarke-Chapman elec- 
trically operated cargo winches, also an electric 
windlass and capstan, representing the latest develop- 
ment in motor coastal liner design. Speaking after 
the very successful trials, Mr. Henry Robb, who 
represented the builders, said that whatever the 
pessimists might say, he believed that the best type of 
British-built ship had still a future in all parts of the 
world. This special ship, which, he said, had been 
carefully planned and designed to meet the exact 
requirements of the owners, could be built in this 
country as well as, if not better, than in any country 
in the world. He stressed the need for extending our 
export trade in new ships of all kinds. 


The Port of London Authority. 


THe Twenty-ninth Annual Report of the Port of 
London Authority, which was issued on Thursday, 
August 18th, shows that between April Ist, 1937, and 
March 3lst, 1938, 62,645,758 net registered tons of 
shipping arrived at and departed from the port. This 
figure compares with 52,576,755 tons ten years ago. 
The tonnage of goods imported during the year under 
review was 36,704,160 tons, an increase of 4 per cent. 
over the figures for the previous year. The goods 
exported totalled 7,939,484 tons, which was an 
increase of 4-5 per cent. over the figures for 1937, 
while the total imports and exports taken together, 
along with the transhipment traffic, amounted to 
44,643,644 tons, which is the highest figure ever 
recorded for the Port of London. Good progress, the 
report states, was made during the year with the 
various works which were included in the first stage 
of the programme adopted by the Authority in 1936 
for the further improvement and development of the 
port. Among the works which were actually com- 
pleted during the year were a specially equipped 
berth for the discharge of bananas at the Royal 
Albert Dock, comprising a new shed with four over- 
head travelling conveyors and four belt conveyors. 
At the Surrey Commercial Docks the quay of the 
South Dock on the north side has been widened and 
No. 2 Warehouse has been adapted for the storage of 
plywood. At the West India Docks the electrification 
of the quays has proceeded and twenty-five additional 
3-ton electric quay cranes have been ordered. Much 
of the work of constructing over 3000ft. of new deep- 
water quayage on the north side of the Royal Victoria 
Dock has been completed, and a new 1500-kW rotary 
converter is being installed in the electricity station. 
An automatic coaling plant is being erected at the 
basin in the Royal Albert Dock, while a non-propelling 
bucket dredger has been purchased for work in the 
shallower docks and the upper reaches of the river. 
During the year 1,310,366 cubic yards of mud were 
removed from the docks, and 1,912,589 cubic yards of 
material were dredged from the river to maintain and 
deepen the channel. Forty-four sunken vessels and 
craft were removed from the river by wreck-raising 
plant during the year. They included three steamers 
measuring 10,222 tons in all, one motor vessel of 504 
tons, 35 barges measuring 2360 tons, along with five 
small motor and fishing craft. In addition, one steam 
tug and five barges were raised in the docks. 


Steam Plough Cultivation. 


IN a memorandum presented to the Minister of 
Agriculture by the Steam Cultivation Development 
Association, attention is called to the great decline 
which has, in post-war years, taken place in the use 
of steam cultivation, and the opinion is expressed 
that it is against the national interest to allow the 
present small number of steam ploughing sets to be 
further reduced. The proposal is put forward that a 
subsidy of 6s. per acre for every acre ploughed once 
and cultivated twice by steam tackle should be paid 
by the Government, this amount representing the 
cost of coal per acre paid by the farmer under present 
conditions. In 1918 there were about 2,636,000 


acres of land under cultivation, out of which 1,555,398 
acres were ploughed and/or cultivated by some 
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about 125 sets of tackle in use, which are not sufficient 
to plough more than 150,000 acres compared with the 
1,000,000 acres per year ploughed in the 1914 to 1918 
period. Nearly 1,000,000 acres have now gone out 
of cultivation, much of which, it is claimed, is poor 
land only suited for rough pasturage, which, if broken 
up and put under cultivation again, would necessitate 
some hard and rough work quite unsuited for either 
horse or tractor-drawn ploughs. For this work, 
steam cultivation is, it is suggested, highly efficient 
and essential. The reasons for justifying some 
measure of Government assistance which are put 
forward in the memorandum include the following :— 
An increase in the consumption of home-produced 
coal; increased employment of labour, both skilled 
and semi-skilled; and better cultivation, which, 
with increasing support and use of the steam plough, 
would result in cumulative beneficial results. If the 
proposed subsidy is based on the 125 sets of steam 
tackle in working order to-day, it would amount to 
about £21,000 in the first year, rising to approximately 
£150,000 when the number of sets in full use has 
increased to 250. 


Timber Research. 


THe Annual Report of the Forest Products’ 
Research Board, which was published by the Depart- 
ment of Scientific and Industrial Research on Monday, 
August 22nd, and is obtainable from the Stationery 
Office, deals with the progress made with timber 
research and the many-sided work which is being 
carried out by the Forest Products’ Research Labora- 
tory at Princes Risborough. During 1937 no less 
than 522 inquiries on the seasoning and bending of 
wood were dealt with by the Laboratory, of which 
close upon 90 per cent. were from trade sources. 
Experiments were carried out on the behaviour of 
aircraft panels subjected to changing atmospheric 
conditions, and the moisture content of special ply- 
woods and laminated boards, also on timber used in 
motor car construction. There was a marked increase 
in the number of inquiries on the subject of charcoal, 
and its home manufacture, particularly in portable 
steel retorts. The working and development of the 
transport and tractor vehicle designed to utilise 
charcoal and wood fuel was also studied. Work 
carried out by the Laboratory staff on the moisture 
content of buildings indicates the desirability of 
carrying out further work in this direction. Various 
problems connected with the seasoning of wood have 
been studied, and a method of testing the moisture- 
resisting qualities of paint on wood has_ been 
developed. The Laboratory has designed an improved 
type of seasoning kiln which should be of consider- 
able benefit to the industry. During the year special 
attention was given to the preservation of railway 
sleepers, and some 4400 sleepers laid in the tracks 
of the four main railway companies in 1935 were 
examined, particularly with reference to splitting. 
It was found that splitting was less pronounced in 
sleepers laid with the heart face up than in those 
laid with the heart face down. A_ pronounced 
reaction to splitting was produced by incising, and 
in the case of Baltic redwood the splitting was reduced 
from 17 to 1 per cent., and in home-grown Douglas 
fir from 9 to 1 per cent. Creosote oil fuel mixture 
had little effect on the type of splitting recorded. 
From the tests made it would appear that home- 
grown timber, both Scots pine and Douglas fir, owing 
to its more knotty character, is less prone to split 
than Baltic redwood. The incised Douglas fir 
sleepers were observed to be in particularly good 
condition. Other subjects mentioned in the Report 
include wood fireproofing, woodworking and bending, 
light reflection from wood, and problems connected 
with plywoods and veneers. 


German Naval Plans. 


IN an article which appears in the current issue of 
Die Wehrmacht, Vice-Admiral Guse, Chief of the 
Naval Operations Staff, discusses the reconstruction of 
the German fleet and its future increase. It may be 
recalled that in the Anglo-German Naval Agree- 
ment the limit agreed upon was 35 per cent. of the 
British tonnage and 45 per cent. of British submarine 
tonnage, provided a reduction was made in other 
classes of ships to compensate for the difference 
between the 35 per cent. and the 45 per cent. ratio. 
From the article it is gathered that it is the intention 
of Germany to build up to the agreed limits of tonnage. 
Taking the number of British naval vessels now in 
commission, on the stocks, and proposed, it is calcu- 
lated by Admiral Guse that Germany would be 
entitled to a battleship tonnage of 255,000, allowing 
87,000 tons for aircraft carriers, 300,000 tons for 
cruisers and destroyers, and 33,700 tons for sub- 
marines. At present there are two 26,000-ton German 
battleships, the ‘‘ Gneisenau,” already in com- 
mission, and the ‘“ Scharnhorst,” shortly to be com- 
pleted. Two larger battleships of 35,000 tons are on 
the stocks, whilst two aircraft carriers are also under 





struction, of which the “‘ Bliicher ”’ and the ‘‘ Admiral 
Hipper”’ are approaching completion. Two light 
cruisers, each of 10,000 tons, are being built, and three 
7000-ton cruisers are projected. Sixteen destroyers 
of 1625 tons are commissioned or almost completed 
and will be followed by ten further ships of 1811 tons. 
The number of German submarines includes twenty- 
four of 250 tons, thirteen of 500 or 700 tons, which, 
with thirty-one other submarines, will bring vessels 
of this class up to the 45 per cent. ratio. For anti- 
submarine duties and coastal defence eighteen fast 
torpedo boats of 500 tons have been designed. 
Thirteen fast motor torpedo boats are also in service 
and eleven under construction. When this pro- 
gramme has been completed Germany, Admiral Guse 
concludes, will have a modern fleet well adapted to 
its duties of protecting the Reich, maintaining the 
sea routes necessary to her existence, and represent- 
ing Germany abroad. 


Civil Air Guard Commissioners. 


Ir was officially intimated by the Air Ministry 
on Thursday, August 18th, that the Civil Air Guard 
organisation, whose establishment was announced 
last month by Sir Kingsley Wood, Secretary of State 
for Air, will be administered by a Board of five 
Commissioners. The Marquess of Londonderry, a 
former Air Minister, will be the chairman, and the 
other four Commissioners are as follows :—Mr. W. 
Lindsay Everard, Honorary Air Commodore in the 
Auxiliary Air Force, and chairman of the Royal 
Aero Club, and the General Council of the Associated 
Light Aeroplane Clubs; Major Alan Goodfellow, 
member of the Lancashire Light Aeroplane Club, 
and of the General Council of Light Aeroplane 
Clubs, who was in sole charge of the International 
Gliding Trials which were recently carried out at 
Dunstable ; Mrs. F. G. Miles, the wife of Mr. F. G. 
Miles, joint managing director of Philips and Powis 
Aircraft, Ltd., of Reading, and Mr. Robert Murray, 
employed in the Glasgow Corporation transport 
undertaking, and President of the Glasgow Corpora- 
tion Transport Flying Club. The Secretary to the 
Commission will be Air Commodore J. A. Chamier, 
who, for the present, will have offices in Ariel House, 
in the Strand, London. The new organisation has 
as its object the creation of a greatly increased number 
of trained pilots among the civilian population. 
Training is to be provided at as low a rate as 2s. 6d. 
per hour. In making this announcement, Sir Kingsley 
Wood acknowledges the help given by the Royal 
Aero Club, and the General Council of the Associated 
Light Aeroplane Clubs, in the discussions which took 
place, before the launching of the Civil Air Guard 
movement. 


The Trans-Iranian Railway. 


In a Journal note of December 17th last we referred 
to the driving of the last tunnel on the “‘ Canyon ” 
section of the Trans-Iranian Railway by Richard 
Costain, Ltd., of London, the firm in charge of that 
section. The railway, which has a length of 865 miles 
and has been constructed at a cost of about 
£30,000,000, was completed early in the week, and 
to-day (Friday) the Shah of Iran, to whose courage 
and foresight the railway owes its existence, will 
drive the last bolt, a golden one, in the presence of the 
members of the Cabinet. The arrival of the first train 
from the Persian Gulf is to be celebrated on Saturday, 
August 27th, at Teheran Station. The railway has 
been paid for out of national resources, raised largely 
on the State royalties on oil, and it will play an 
important part in the development of the rich mineral 
resources of Iran, besides giving improved com- 
munication with the South Iranian oilfields. The 
main contract for the undertaking was entrusted to 
the Danish firm, Consortium Kampax, and under its 
direction different sections of the railway were built 
by foreign firms. Its construction involved the cross- 
ing of great mountain ranges, and must be regarded 
as one of the greatest railway building feats of recent 
years. The British section carried out by Richard 
Costain, Ltd., comprised a series of tunnels through 
the Zagros mountain range in Luristan, and the con- 
struction of several stone viaducts where the railway 
crosses and recrosses the Ab-I-Cesar River. It was 
in charge of a Scottish engineer, Mr. H. M. Stewart, 
and in a paper read by Mr. A. G. Bonn, of Richard 
Costain, Ltd., before the Royal Central Asian Society, 
to which we referred in our issue of March 18th, some 
details were given of the work. The site could only 
be reached by walking, and before beginning the con- 
struction of the railway itself the engineers had to 
build a road at a cost of £80,000 along the sides of the 
mountains for the transport of food and equipment. 
In a section of 38 miles there were no less than 150 
tunnels, and work was carried on at high temperatures, 
sometimes 132 deg. Fah. in the shade. At the peak 
period between 40,000 and 50,000 men were employed. 
The British section, which cost about £1,000,000, was 
finished and taken over by the Iran Government in 
February last. 








600 sets of steam tackle, 


To-day, there are only 


construction. Three heavy cruisers are under con- 
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Krangede Hydro-Electric.Power Scheme. 


No. II. 


(Continued from page 194, August 19th.) 


THE Dam. 

TNNHE dam proper, having a length of about 220 m. 

from the intakes to the right bank, is founded 
on sound rock, consisting of hard granite syenite. 
The dam has a maximum height of about 18 m. above 
the rock level. The type of dam adopted, as shown in 
Fig. 6, may be of interest as a modified type of gravity 
concrete dam, called a lamellar gravity dam. The 
structure consists of a number of monoliths, each 
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Fic. 6-LAMELLAR DAM 


3°5 m. thick, widening at the upstream end into a 
bulkhead 6-0 m. thick. The monoliths are placed at 
a distance of 6-0 m., centre to centre, thus leaving a 
free space between them of 2-5 m. The joints 
between the bulkheads serve as contraction joints 
tightened by a special sealing device. The advantages 
of this type of gravity dam, which has been adopted 
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FiGs. 8 AND 9—ELEVATION AND PLAN 





for the non-overflow section as well as for the spill- 
way sections, may be summarised as follows :— 

(1) Maintenance of the comparatively simple con- 
struction of the gravity type. 

(2) Reduction of the uplift, resulting in a saving 
of volume and cost as compared with an ordinary 
solid gravity dam, and in simplification of the con- 
ditions of stability. 

(3) Prevention, practically, of water percolating 
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FiG, 7—SPILLWAY DAM FOR TAINTOR GATE 


through the downstream portion of the dam, thereby 
eliminating the risk of deterioration in this vital part 
of the structure. This is, according to experience, of 
great importance, at least on Scandinavian rivers. 
(4) Facilitated inspection and repair of the concrete. 
(5) The prevention, as far as possible, of the forma- 
tion of shrinkage and temperature cracks in the con- 
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crete by allowing each monolith to dilate indepen- 
dently of adjacent monoliths. 

(6) Facilitated control of the generation and dissi- 
pation of the chemical heat in the concrete. 

The saving in the volume of concrete, as compared 
with an ordinary solid gravity dam, is estimated to 
be between 20 and 30 per cent. The saving in cost 
will, however, be less than this, because of the increased 
shuttering and the reinforcement at the faces. 

To prevent any undue uplift resulting from hori- 
zontal fissures or seams in the rock under the dam, 
wells are drilled into the rock from the open spaces 
between the monoliths and behind the cut-off trench, 
after the rock under this trench has been carefully 
sealed by grouting. Each monolith has been pro- 
vided with temporary contraction joints to prevent 
cracks in the transverse direction of the monoliths. 
In order to avoid cracks being caused by the uneven 
distribution of the temperature during construction, 
and afterwards by the very low temperature in 
winter, the faces of the monoliths are provided with 
surface reinforcement to a certain extent, particularly 
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FiG. 10—SECTION OF TEMPORARY DAM 


at the upstream and downstream sides and along the 
sealing devices. The spaces between the monoliths 
are closed near the downstream surface by planks in 
order to reduce temperature variations. In winter 
warm air from the generators is passed from the 
power station through a duct within the dam. 

The dam, Fig. 4, ante, is provided with four flood 
openings, each having a width of 20 m. and a depth of 
about 7m. Three of the openings are closed by steel 
Taintor gates. In order to meet the requirement for 
discharging ice and timber with the least possible 





amount of water, the fourth is provided with a 
sector gate which is opened by lowering it into a pit. 
In addition to this gate, the dam next to the intakes is 
provided with an opening 9 m. wide and 4-5 m. deep. 
If necessary, with regard to the floating at low water, 
the opening in the future will be supplied with a log 
chute closed by a sector gate. 

The openings are separated by piers in solid con- 
crete, 5 m. wide in their upper parts. In addition to 
the water pressure and the uplift, the piers are subject 
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reaction from the bearings and at the sector gate by 
the pressure of the water filling the gate pit. There- 
fore it has proved suitable to construct the piers solid 
with parts of the adjacent spillways, so as to obtain 
sufficient stability. The piers are designed to get the 
resultant of the loads within the kern of the cross 
sections at all elevations. As can be seen from Fig. 8, 
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Fic. 11—DETAILS OF 


the piers are designed with notch-shaped joints. The 


faces of the piers are reinforced. 

The’ sealing device at the contraction joints men- 
tioned above is shown in Fig. 7, details X and Y. 
The joint has been provided with a continuous notch 
and the surface is painted with asphalt. At the up- 
stream face of the dam, in order to secure the water- 
tightness of the structure, the joint has been pro- 








drained to the downstream side of the dam. 








TEMPORARY DAM 


and its side pier in Fig. 8. The Taintor gates consist 
of a skin plate stiffened with channels and fastened 
to frames which turn on trunnions secured to the 
piers. Each of the trunnions, which are situated 


well above the upper nappe of the overfalling sheet 
of water has to withstand a load of about 250 tons in 
the direction of the flow as well as a considerable 
lateral load. 





An cven distribution of the great con- 
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FiG..12—ARRANGEMENT OF 


vided with a sealing plate of stainless steel, 1 mm. 
thick. The plate is bent so as to allow for movements 
of the monoliths on either side of the joint. The 
joints of the plate are welded electrically at site. 
In front of the sealing plate the face of the joint is 
covered with a 5 mm. thick bituminous sheeting 
fastened to the concrete by warm asphalt and painted 
with warm asphalt immediately before the pouring 





at the sides by rubber seals and at the sill by a timber 
strip with balata belt. As a measure against freezing 
at two of the gates, the piers are provided with built-in | 





of the adjacent monolith. The construction joints 
where exposed to the water pressure are also provided 
with straight sealing plates. An inspection gallery 
runs the full length of the dam with accesses at the 
ends. Each of the spaces between the monoliths is 


A spillway for a Taintor gate is shown in Fig. 7 
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pipes along the sealing devices containing oil which can 
be electrically heated by resistance coils enclosed in 
the pipes. 

The séctor gate dam with adjacent pier is shown in 
Fig. 9. The gate is characterised by a skin plate 
supported by sector-shaped frames, each being 
hinged to a bearing grouted into the dam. The top 
surface consists of timber spaced to leave slots which 
are closed at the lower part of the deck, but left open 
at the upstream edge. When water is discharged 
over the gate, it enters through the slots. and fills 
the pit and the gate to a level somewhat above the 
downstream end of the slots, thus producing an 
uplift pressure on the gate, balancing part of its weight. 

All the gates are operated by hoisting gears, elec- 
trically driven and placed on top of the piers, on each 
side of the gate. In case of emergency they can also 
be hand operated. They are moved by a pair of racks 
at the sector gate protected from floating logs by 
being placed in recesses in the piers. Two of the 
Taintor gates are distance operated from the control 
room. 

For the purpose of inspection and repair all the 
outlets can be shut off temporarily by means of wooden 
stop logs in front of the gates. The stop logs are 
set into grooves of I beams, pairs of which are 
combined to frames. When brought into position, 
these frames are supported at the upper end by the 
iron bridge running along the dam and at the lower 
end by a steel plate lining on the sill. 

The dam between the left bank and the intakes, 
three of which have now been built, has been designed 
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Fic. 13—PENSTOCK 


as a temporary structure, Figs. 10 and 11. When the 
remaining three intakes have been completed, this 
temporary structure will have to be dismounted in 
water. For this purpose the dam consists of thin 
reinforced concrete slabs resting on a steel structure. 
The concrete slabs are anchored to longitudinal 
I beams supported by triangular steel frames econo- 
mically spaced 4 m. apart. The frames are founded 
on reinforced concrete supports anchored to the rock. 
Along the upstream toe the dam has been provided 
with a concrete cut-off trench anchored to the rock. 
The rock being comparatively bad at this part of the 
dam the cut-off trench has been carefully grouted. 
In order to avoid the rock being damaged by frost 
the concrete supports have been covered by earth fill. 
The thin concrete slabs have been protected against 
frost by a timber planking at the downstream side, 
leaving a small space which, if it should prove 
necessary, can be heated by hot air from the power 
station. 


INTAKES. 
The intakes, being an extension of the dam, are 


| ous slabs on top of three buttresses. 
| as possible to avoid stresses due to shrinkage of the 


constructed in reinforced concrete, Fig. 12. The 
three units are separated by permanent contraction 
joints in vertical planes throughout the structure, 
each unit having a width of 16 m. Owing to the rather 
bad nature of the rock, the cut-off trench had to be 
sunk about 10 m. below the original ground surface. 
The intake proper is made as a box with continu- 
In order as far 


concrete, the slabs are provided with temporary con- 











INTAKE WORKS 


centrated loads within the pier has been secured by 
a heavy reinforcement. For the purpose of inspec- 
tion and repair the trunnions are accessible from a 
chamber in the pier. The clearance between the 
masonry and the gate edges is made water-tight 





which opens at the bottom of the intake. 





traction joints which are filled in with concrete after 
the main shrinkage has taken place. Each intake is 
provided with a single head gate. The opening is 
square at the gate section and has a smooth transi 
tion to the circular cross section of the turbine shaft 
Trash 
racks are provided in front of the intake openings. 


The rack bars, spaced with free openings of 87 mm., 
are supported by horizontal steel stringers, set in the 
side walls. 
trash racks amounts to 0-9 m. per second. Although 
no serious ice troubles are to be expected, provision 
has been made to enable electrical heating of the rack 
bars to be installed. 
made for the installation of a mechanical trash rack 
cleaner, should this prove necessary in the future. 


The gross velocity of the water in the 


Arrangements have also been 


The head gates are of the Taintor gate type moved 
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by gear segments, one at each end of the gate. The 
gears are driven by electric motors, and are remotely 
operated from the control room. In case of emergency 
they can alse be hand operated. The gate has been 
designed se as to be lowered down very rapidly to the 
sill hy its own weight under full headwater pressure. 


designed to withstand the static inner water pressure, 
increased by 40 per cent., to allow for water hammer, 
which gives a stress in the plate of 1200 kilogrammes 
per square centimetre. The plate, having a thick- 
ness from 9 mm. to 20 mm., has been provided with 
stiffeners anchored to the concrete. The plate itself 




















FIG. 14—UPSTREAM 
In front of the trash racks the intakes have been 
provided with grooves, so that they may temporarily 
be shut off by stop logs. For the purpose of securing 
safe and easy operation in any weather, the intakes 
are covered by a building which can be heated by 
hot air from the generators. At the downstream side 


VIEW OF SPILLWAY 


has been computed to withstand full outside water 
pressure on the plate between the stiffeners. 

In order to avoid water leaking through the rock 
to the generator hall, which is situated a short dis- 
tance downstream of the shafts, the rock between 
the shafts has been made water-tight by grouting. 














FiG. 15—TAINTOR GATE AND SPILLWAY 


the intakes are protected by a thin isolating wall of 
reinforced concrete with cork lining. 
PENSTOCK SHAFTS. 

The penstock shafts, Fig. 13, having an internal 
diameter of 5-5 m., are lined with steel plate elec- 
trically welded. The space between the plate and the 

k is filled with concrete. The steel lining has been 


rock 





Moreover, the shafts, on a level with the generator 
hall, have been provided with drainage galleries round 
the steel lining with entrance from the shaft through 
a manhole in the steel lining. Close below the intake 
an additional drainage gallery round the tube prevents 
the water from entering between the plate and the 
concrete and developing its full static head. 
(To be continued.) 








Oil Drilling 


By GEORGE DOTT. 
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THE CIRCULATING SysTEM, 

 jgeners the primary function of the circulating 

system is to ensure the removal of rock cuttings 
and prevent the “freezing up” of the drill, it has 
several other functions no less important. By plaster- 
ing the walls of the hole it achieves a form of cementa- 
tion, designed to preserve the walls in weak strata, 
where cavities are readily formed, and to dam back 
high-pressure gas or water; equally it must prevent 
the leakage of the circulating fluid into low-pressure 
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fissures, and by its weight alone it must provide 
sufficient hydrostatic head to resist the highest gas, 
water, and oil pressures. Lastly, its density and 
viscosity must be such as to retain cuttings in suspen- 
sion with minimum settling out. Occasionally there 
is sufficient soft clay or similar material in the bore 
strata to form a suitable fluid, but more often the clay 
has to be brought from elsewhere. That used at 
Cousland is obtained from Carluke in Lanarkshire. 





The lumps of clay are broken and mixed into thick 


mud in a mud mill. The thick mud is then ‘‘ gunned °° 
by forcing it at high pressure through riozzles to 
bring the mud particles into as complete a state of 
suspension as possible. The specific gravity of the 
resulting fluid is measured and its viscosity deter- 
mined by a viscometer designed by the D’Arcy 
Exploration Company, Ltd. As sand is a most 
objectionable element in the fluid, reducing the 
cementing properties of the mud and causing erosion 
in all metal parts through which it flows, special 
precautions are taken to settle it out in the mud ditch 
and with vibrating screens. 

The density of the fluid when the operation called 
for is merely the raising of cuttings is about 12 lb. 
per gallon, but to stop caving or to seal off high- 
pressure gas or water, the density may be 15 lb. per 
gallon or higher, If very high-pressure gas is encoun- 
tered, the density must be raised as high as possible, 
but the viscosity must be kept low. Otherwise, if gas 
does get into the mud, it will not free itself from the 
fluid when it reaches the surface. This double purpose 
is achieved by using ground up heavy minerals like 
barytes, which increase the density, but not the 
viscosity. Efficiency in action depends, not only on 
high density and viscosity, but upon rapid ascension 
of the cuttings. The circulation must be rapid enough 
to ensure that coarse as well as fine particles are lifted 
faster than they will sink, otherwise they will fall and 
freeze round the drill collar. Ideally the drill should 
reduce all particles to the requisite degree of fineness, 
but practical factors, such as the rapidly varying 
character of the rock itself, make the ideal only 
approximately realisable. A high colloidal quality 
is desirable to prevent undue settling of the mud 
when for any reason circulation is suspended, and 
for this purpose patented mineral gels are frequently 
added to the fluid. 

The extent to which the circulating fluid will 
deposit clay on the walls of the hole depends on its 
consistency and rate of flow. A slowly circulating 
fluid of low colloidal quality will deposit clay more 
rapidly than its opposite, and too rapid a flow will 
erode loosely consolidated material. When the 
specific object is mudding of the walls, more mud 
must continuously be added to the mud pit and the 
speed of the pumps reduced, for the tendency of the 
fluid is to retain a maximum proportion in suspension. 
The swirling action given to the fluid by the revolving 
bit and drill pipe greatly assists the plastering action. 
Increased fluid pressure ensures that the mud will 
enter crevices against the pressure of gas or water 
within them, and while penetration of the actual 
rocks by the fluid seldom exceeds a few inches, it 
may on occasion be very much higher if there is 
sufficient pressure behind it and the strata are very 
permeable. Loss of fluid in working is a direct 
measure of the permeability and pressure conditions 
of the strata, and in exceptionally porous rocks special 
methods have to be resorted to—the addition of 
wood shavings or of chemical reagents tending to 
form gels. Plastering action alone is insufficient to 
keep out high-pressure gas or liquid. The attain- 
ment of that end depends on the hydrostatic head, 
which in turn depends on the density of the fluid: 
Normally a hydrostatic head of 0-6 lb. per foot of 
depth is amply sufficient, but in cases of very high 
pressure the head may be increased to 0-7 lb. by the 
addition of ground-up barytes or hematite. If the 
pressure be too low the gas or liquid will enter the 
hole and flow to the surface mixed with the mud- 
flush in such a form that it is difficult to separate, 
and the density and efficiency of the fluid will be 
reduced. 

The mud-flush has a further important function in 
cooling the bit. As in all other forms of drills, some 
lubrication must be provided to avoid the heating of 
the bit by the friction of drilling, and in the case of 
deep drilling there has to be taken into account the 
natural temperature of the strata, which may be 
anything from 60 deg. to 200 deg. Fah. 

Some general figures for bit pressure and cutting 
speed may be of interest. For a 12in. bit on a 6in. 
drill stem, which is somewhat larger than that used 
at Cousland, the recommended bit pressure in pounds 
is for sandstone 12,000, limestone 15,000, and for 
igneous or other hard rocks 19,200 Ib., the speed of the 
rotary table being 30-100 r.p.m. and the rate of mud- 
flush 160 gallons per minute. With a weight on the 
bit of 17-18 tons the cutting speed averages for lime- 
stone 4-1ft. per hour, sandstone 4-5ft., shale 3-5—4ft. 


CASING AND WATER EXCLUSION. 


The casing has a general purpose in all bores and a 
specific one in producing wells. In all holes it is 
designed to prevent the walls of the hole from caving 
and burying the tools. The mud-flush is merely a 
temporary measure, permanent security being afforded 
by the casing. In a producing well the casing per- 
forms the vital service of excluding water from the 
oil-bearing strata, of preventing oil or gas blowing off 
uncontrolled at the surface, and of preventing the 
same gas and oil from leaking out into low-pressure 
permeable strata. The object sought is to land the 
column of casing in the impermeable strata covering 
the producing sand so that there is no possibility of 
that sand being contaminated from above and no 
possibility of the oil it yields being lost into the strata 
above it. The whole system is not unlike, in principle 
and application, that employed for sinking mine 
shafts through porous strata by the cementation 
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method. Remembering that the economics of oil 
drilling depends on subterranean pressure, it will be 
realised that the loss of oil and gas through leakage 
into porous strata is a serious matter. For these 
reasons the casing is one of the most important, as it 
is one of the most expensive items in drilling. 

The casing in its design must, as far as possible, 
satisfy several opposing conditions. It must be as 
light as is consistent with the requisite strength to 
resist the collapsing pressure of the surrounding strata 
and hydrostatic pressure and the tendency to pull 
apart under its own weight when lifted. It must also 
be capable of resisting a fair compressive load, for it 
sometimes has to be driven down. It encounters 
friction against the walls of the hole, which must be 
reduced as far as possible by the design of smooth 
joints. It must be made of material capable of 
resisting corrosion by acid in ground waters, it must 
be hard enough to resist abrasion or distortion through 
contact with the rock walls or the drill stem, and it 
must be water-tight. Finally the walls of the casing 
must beasthinas possible consistent with strength so as 
not unduly to reduce the working diameter of the hole. 

There are many types of casing varying as to 
material, method of manufacture, and type of joint 
used, but the type used at Cousland is made of 
seamless carbon steel with inserted joints. Collar 
joints are much stronger, but reduce the effective 
diameter of the hole and increase friction, while flush 
joints are the weakest. Inserted joints approach the 
flush type in minimum of resistance and are con- 
sidered the best compromise. In this type one end of 
the tube is slightly expanded to fit over the unex- 
panded end of another, both being threaded with 
ten threads per inch, tapered jin. per foot. Where 
heavier duty is required collar joints and upset ends 
are used. It has been found possible to butt-weld 
joints with the casing hanging in the derrick, thus 
eliminating threads altogether, but experience has 
hardly justified this practice on economic grounds. 
The length of the casing units is not exact, but 
averages 20ft. That initially used at Cousland is 
1ljin. external diameter and differs little from 
standard, 7.e., collar jointed casing, of the same size, 
for which the following is the A.P.I. specification :— 
Internal diameter, 11-772in.; thickness of wall, 
0-489in.; weight per foot, threaded ends, 58-811 Ib.; 
couplings, 12-866in. diameter, 8}in. long; test 
pressure, 1500 lb. per square inch. 

The bottom length of the casing must be provided 
at its leading end with some sort of protection, other- 
wise it would be very liable to damage or distortion 
on the way down. This protection takes the form of a 
casing shoe—a steel cylinder about an inch thick in 
the wall and a foot or more in length, the lower end 
of which is bevelled to a blunt cutting edge. The 
material is generally hardened plough steel and 
the joint is usually threaded but may be shrunk 
or riveted. If the casing is to be forced down 
through hard rock it may be fitted with a saw 
tooth shoe, which has teeth cut in its circumference 
and drilis a way for the casing. A great deal of the 
load can be taken off the hoisting tackle by taking 
advantage of the buoyancy of the mud-flush to 
‘float the casing down.”’ In this case the lower end 
of the shoe is filled with concrete moulded to form a 
rounded head below the end of the shoe, and the shoe 
is provided with a downward opening ball valve, 
which is kept closed by the upward pressure of the 
fluid in the hole, but is designed to permit of the down- 
ward flow of cement through the casing should 
cementation work be necessary. 

The tools used for manipulating the casing are 
of the same form as those used for the drill pipe, but 
are larger and heavier. To deal with badly “ frozen ”’ 
casing hydraulic jacks may be used, operating on 
the lugs of a heavy clamp. When a string of casing 
lengths in the well does not extend to the surface 
and a smaller string has to be lowered through it, 
it is customary to provide a lead to prevent fouling, 
either a bell head on the smaller string or a bell 
mouth on the larger. 

The design of casing and the formule that have 
been devised in the light of experience to calculate 
its strength under various conditions are of some 
general interest. Casing may fail for various reasons 

extreme tension under its own unsupported 
weight, collapse under external pressure when the 
interior is not filled with liquid, failure of the joints, 
or by being held by friction at one point while the 
rest of the column is hanging free. Temperature 
changes produce expansion and contraction, but as the 
column is not held rigidly at all points these changes 
do not normally cause trouble. The yield point 
is considered to be three-fifths of the tensile strength 
and the safety factor generally allowed is two. 
Maximum tensile stress occurs when the column is 
hanging free and is computed by the formula 

S—12 Vib, 
where § is stress in pounds per square inch, V is the 
density of steel in pounds per cubic inch, and L the 
length in feet. The pull-out strength of the joints, 
where A.P.I. standard collared joints are used, is 
estimated by the formula 
p— 6-28 abf 


a 
0-206-+5 
206-+- 
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b is the average thickness of steel in the engaged 
portion, f in pounds per square inch is the yield 
point of the metal, and d in inches is the average 
diameter of the casing measured to the centre of 
the metal in the engaged portion. Where frozen 
casing has to be pulled out, the elongation is computed 
by the formula 


72V L? 
PP Lats 

E 
where e in inches is the elongation, V is weight’ per 
cubic inch, L the length in feet, and E the modulus 
of elasticity. In all these formule the buoyant effect 
of the fluid in the well, which reduces the effective 
density of the material by about 20 per cent., is 
ignored. 

The principal agency tending to cause the collapse 
of the casing comes from the hydrostatic head of 
the fluid outside the pipe. This fluid may reach from 
the foot of the string of casing for many hundreds 
of feet upwards, sometimes right to the surface, and 
set up a bursting pressure varying with the density 
of the external fluid—from 0-4331b. per foot of 
depth for water to 0-5]b. for heavy drilling fluid. 
This situation, however, arises only when the column 
of fluid outside the casing stands at a higher level 
than that within, and that is a situation which can be 
avoided. There are many well-known formule 
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for calculating bursting pressure, and it will suffice 
to say that for 11jin. casing comparable to that used 
at Cousland the collapsing pressure is computed at 
2690 lb. per square inch for a stress of 45,000 lb. 
per square inch, and the pull-out strength may be 
reckoned at about 700,000lb. A string of casing 
grounded at the lower end, but free at the top, is 
subject to column loading and may buckle for that 
reason, and the internal pressure may sometimes be 
over 2000 lb. per square inch, but these problems 
are dealt with by well-known formule. More 
interesting is the case of casing bent in following a 
crooked hole, where, if the well has been surveyed, 
the unit stress developed in pounds per square inch 
may be computed from the formula 

CE 

12 R° 

where C is the distance from the neutral axis to 
the outer wall, ¢.e., half the outside diameter of the 
pipe, E the modulus of elasticity, and R the radius 
of curvature in feet. 
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THE CastInc PROGRAMME. 


The casing programme depends on two factors— 
the depth of the hole, and the number of “* shut-offs,” 
i.e., the number of points at which the casing must 
be grounded and cemented to shut off water. In 
unknown territory it is impossible to plan a detailed 
programme in advance, but the Cousland operators 
had the advantage of possessing the record of the 
old Darcy well. On this basis they sketched a pro- 
visional programme whereby the first —11}in. 
‘“* string ’’ would be carried to the base of the lime- 
stone formation at about 250ft. to shut off surface 
water, the second —8in. string to 1800ft., just 
above the level at which the old Darcy well struck 
oil, and the third —6in. string to any required 
depth below that point, down to the base of the 
calciferous sandstone formation at possibly 3500ft. 
It will be noted that the sizes provide ample clearance 
for telescoping one string inside another. 

In cable tool drilling it is generally necessary 
to case progressively as the well is deepened, the 





can generally be depended on to preserve the walls, 
casing is not inserted until the full length of hole 
of one diameter has been drilled, when it is lowered 
as quickly as possible and grounded, after which 


drilling is continued with a smaller size of bit. The 
first string of casing, known as the “ conductor 
pipe’’ or “anchor string,” is fitted in the cellar 
below the derrick floor with two control valves to 
guard against the possibility of a blow-out of oil 
or gas at high pressure. The lower or master valve 
is a plain gate valve and the upper, or Schafer gate, 
a double-gate valve, the gates being notched and 
rubber faced to fit snugly around the drill pipe when 
in the hole. The main gate is operated by a shaft 
and hand wheel, the hand wheel being situated 
some distance away from the rig to give safe opera- 
tion in emergency. The main gate can only be closed 
when no drill pipe is in the hole. 

The second string is known as the “ water string,” 
being designed to shut off water from the oil sands 
below, and is generally the longest and heaviest 
string, weighing up to 200 tons in a deep well. Careful 
preparations are therefore made before it is lowered, 
to prevent any chance of its sticking on the way 
down. The hole is tested for diameter, either by 
running a length of casing down all the way or running 
a reaming tool from top to bottom, and, immediately 
before the drill pipe is withdrawn, fluid is circulated 
to remove all cuttings which might tend to cause 
jamming. For the same reason the casing is lowered 
as swiftly as possible after circulation has been 
stopped, and before clay or sand has had time to settle 
in the hole. The drill crew is generally augmented 
for this work, and with a skilled crew anything from 
ten to twenty joints can be made per hour, depending 
on the size of the casing. With small diameter casing, 
40ft. joints can be used, and the process effected still 
more speedily. When the casing is floated down, it is 
sometimes fitted with a circulating head, so that fresh 
fluid can be circulated as the casing approaches the 
bottom, to clear out any material accumulated in the 
bottom of the hole. 

For landing casing a stratum of solid rock will be 
chosen as near the desired depth as possible, into 
which an undersize bit has drilled a few feet, so that 
the casing shoe drives into a rock socket and the 
column is supported on a shoulder of rock. This 
procedure alone may serve to shut off water com- 
pletely, but generally the joint has to be cemented. 
Drilling is then continued with asmaller bit. The last 
string inserted is that intended to penetrate the oil 
sand, and is known as the oil string or “liner.” It 
must be perforated opposite the oil stratum with 
holes or slots to admit oil to the interior of the casing. 
Unlike the other two strings, this one need not reach 
to the surface. It can be broken off 50ft. above the 
shoe of the water string. It may be cut off by 
specially designed cutters, or a collar with left-hand 
threads may be inserted at that point, so that the 
column above may be unscrewed and withdrawn. 

It should be mentioned that in well-known ground 
the conductor pipe is carried down as far as possible, 
up to 1000ft., but where, as in the case of Cousland, 
the ground is little known, it is made short in order 
to get the control valves fitted as soon as possible so 
that an unexpected outburst of oil or gas at pressure 
will not find the drillers unprepared. 


DEALING WITH JAMMED CasING, &c. 


When the casing jams in the hole it may be freed 
by running up and down 20ft. or 30ft., or by fitting 
a circulating head and unloosening the material 
‘freezing ”’ the casing. Ifthe casing appears to have 
got into a tight hole, it is customary to hoist it a few 
feet and under-ream, but if it has nearly reached its 
depth, it may be possible to drive it down. A hope- 
lessly jammed column has to be parted, and the lower, 
frozen, part side-tracked. The column is cut at the 
point of seizure, the free part hoisted, and fitted with 
a new shoe. The hole is under-reamed from a point 
about 60ft. above the seizure; then the drill is set 
to work on top of the jammed string, chewing it up, 
till the drill works off to one side. The re-shod string 
is then cautiously worked past the head of the 
jammed string. 

In the days of cable tool drilling many pages of 
text-books were devoted to the subject of “ fishing ~ 
for broken tools with a variety of fearsome-looking 
implements. With the rigid nature of the attach- 
ment in rotary drilling, fishing jobs are less likely 
to be encountered, but they do occur. The tool used 
to recover parted casing is either a spear gripping on 
the inside or a casing bowl gripping on the outside. 
In both cases the wedge principle is applied. In the 
spear external “ slips ’’ are fitted to a coned mandrel, 
which, when hoisting pressure is applied, ride up 
and grip, while in the casing bowl internal slips are 
fitted in a collar. Where a grip can be taken on a 
collar joint the overshot is used. This is simply a 
collar fitted to a larger size of casing, which is lowered 
over the broken string until flat steel springs fitted 
on its inner circumference spring out and grip below 
the joint. 

Where the end of the parted string is ragged or 
broken and the above-described tools will not serve, 
recourse is had to a bell socket. This is an egg-ended 


mandrel fitted with a shoulder at the upper end and 
designed to slide through a collar, which is internally 
tapered. The egg-end enters the casing and the collar 








where P in pounds is the pull necessary to break 
the joint, a in inches is the length of engaged thread, 





casing shoe being only a short distance above the 
bit, but in rotary drilling, where the mud-flush 


By driving down the 


fits over the jagged edges. 
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shoulder on the collar, the edges of the casing are bent 
inward until the egg-end can take an internal grip, 
and hoisting pressure can be applied. Another method 
of dealing with parted casing is to lower steel die 
nipples or collars, and cut a new thread on the parted 
string, so that the column can be coupled up again. 
Sometimes when the whole string of parted casing 
cannot be drawn, a part of it may be recovered above 
the frozen point by lowering casing with a left-hand 
thread, taking a grip with a spear or left-handed tap 
or die, and a portion of the frozen casing can then be 
unscrewed from the rest and hoisted. The process is 
repeated until no more can be drawn. The same 
méthod may be applied to a frozen drill pipe. Both 
casing and frozen drill pipe may be slit or cut with 
cutters operating on the same principle as a plumber’s 
pipe cutter. In the case of cemented casing, explo- 
sives are generally used. 


WatTER EXcLusIon. 


Emphasis has been laid on the importance of 
excluding water from the well. Oil flows into a well 
by virtue of the hydrostatic pressure behind it. If 
the well be filled with a long column of water, oil will 
not be able to enter. Moreover, water leaking into a 
well at one point may escape from another—say, a 
low-pressure sand—and ruin a whole oil stratum over 
an extensive area. Water below a producing sand 
can be easily plugged off. The trouble comes from 
water above, generally described as top water. For 
these reasons it is necessary to form a tight seal 
between the casing and the walls of the hole. 

One method of effecting this object is to use one 
of the many forms of packers—a sleeve of canvas, 
lead, or rubber, which can be expanded to fill the 
annular space, generally by rotating the casing and 
compressing the sleeve. The packer may be at the 
foot of the column or inserted at a mid-point calcu- 
lated to be opposite the water stratum. What is 
known as a “formation shut-off”? has already been 
described ; the casing is landed on a stratum into 
which an undersize bit has drilled a pocket. This 
seldom sufficiently water-tight and cementing has to 
be resorted to, using Portland or other special quality 
cement, without sand, and 35-50 per cent. water. 
The requisite qualities of the cement are (1) slow 
initial set, (2) early hardening and high initial 
strength, (3) high density, (4) high fluidity when 
freshly mixed with water, (5) low permeability after 
setting. Quick setting is an important factor, in 
order that the well may not be long idle. Setting may 
take place in a few hours, but hardening may take 
up to twenty-eight days unless there be added some 
accelerator, frequently a 2 per cent. addition of 
calcium chloride, which will reduce the time to about 
a quarter. A.P.I. specifications for cement provide 
that it shall set initially in less than half-an-hour and 
finally in under ten hours. Test specimens shall have 
a compressive strength of not less than 2000 Ib. per 
square inch in three days, and not less than 3500 lb. 
after seven days, and a tensile strength of 175 Ib. on 
the first day and 600 Ib. after one day in air and 
twenty-seven days in water. The average consistency 
of the cement used is lime 63-5 per cent., silica 20 per 
cent., alumina 7 per cent. 

High density is important as facilitating rapid 
placement in the well and both high density and low 
permeability are vital to prevent water or gas seeping 
through the seal. Chemicals present in the strata, 
especially sulphate of sodium or magnesium, may 
delay or even prevent setting. Oil prolongs the 
setting and may prevent cement adhering to the 
casing, but gas is the most serious impediment to be 
encountered, and it may be necessary to mud it off 
under pressure. High temperature in the hole may 
interfere with the setting, and it is sometimes neces- 
sary for this reason to feed in cold water to prevent 
too rapid setting. High pressure has little or no 
influence on the setting time, but increases the 
strength of the cement. It is important to sheathe 
the casing from the corrosive action of saline waters, 
and where such waters are widely distributed through- 
out the depth of the strata it may be necessary to 
carry the cement lining right to the surface. 

In the actual operation of cementing the first 
essential step is to circulate water between the 
casing and the walls of the hole to clear out, not only 
detritus, but patches of mud sticking to the walls 
which would interfere with the setting. The cement 
may be pumped down special 2in. tubes or through the 
casing itself. In either case the cement must be kept 
separate from the mud and water in the hole when it is 
being fed down, and this is effected by the insertion 
of a long wooden plug with a rubber washer at each 
end. After this plug has been set in the casing at the 
surface cement is pumped in by the slush pump 
through a manifold, the cement being driven down 
with the plug before it. When the necessary quantity 
of cement has been fed in, a second plug is inserted 
behind it, and then the ordinary mud-flush is turned on 
to drive the cement to the bottom. The lower wooden 
plug comes to rest on the cement or other plug of the 
casing shoe, but the pressure on the cement is suffi- 
cient to force it past the rubber washers of the 
wooden plug and through the hole in the shoe plug 
into the well. The washers of the upper plug are of 


is 


stiffer material, so that when it comes to rest on the 
lower plug all circulation is stopped ; when the cement 
has set the upper, lower, and shoe plugs are all drilled 
Plugging off water below the oil sand is effected 


out. 


by the simple process of feeding down dry cement, 
which permeates into the pores of the sand ; if the 
water is under pressure and there is difficulty in 
getting the cement to set, a hedgehog may be 
formed by putting down strands of old wire and 
ramming them together to form a base for the 
cement. 

The quantity of cement required depends on the 
diameter and depth of the hole ; an 11 in. string in 
a l4in. hole requires about thirty sacks per 100ft. of 
depth. When pressures so high that ordinary cement 
will not set are encountered, hydraulic lime is first 
sent down, which, operating on the true cementation 
principle, penetrates the pores and forms a hard 
sheathing. In rotary drilling cementing is often 
replaced by mudding under a pressure of 200-300 Ib. 
until the formation absorbs less than 2 Ib. of fluid per 
hour. To test the efficacy of a shut-off it is customary 
to drill a sump a few feet below the casing shoe, bale 
it out and allow it to stand several hours and bale 
again. The effectiveness of the shut-off may be gauged 
from the amount of water which has entered the hole. 
If the shut-off has been unsuccessful it is usual to 


run a casing tester—a length of pipe closed at the 
lower end—to various depths in the well until that 
one is found at which water fills the tester. In many 
fields well waters are carefully sampled as encoun- 
tered to aid in the later dentification of water sands 
by chemical composition. In highly developed fields 
the depth of each water shut-off is specified by 
Government officials ; so important is it that careless- 
ness in dealing with water in one well should not lead 
to the flooding of others. 

The equipment and working of a producing well 
is a separate subject which may yet arise in con- 
nection with either of the bores on the Roman Camp 
ridge. Neither of them has encountered any extra- 
ordinary difficulties other than the usual temporarily 
jammed casing, but the strata encountered have 
proved rather harder than expected and progress has 
been correspondingly slower. 

The writer has to acknowledge the courteous per- 
mission of the D’Arcy Exploration Company, Ltd., 
to write this article, and the ready assistance furnished 
by the staff of that company and by the Oil Well 
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\7OT very much information is as yet available 
regarding the progress of work on the new 
Waterloo Bridge, now under construction across the 
Thames in London. The new bridge, the architect 
for which, it will be recalled, is Sir Giles Gilbert 
Scott, is being built under the direction of the con- 
sulting engineers, Messrs. Rendel, Palmer and Tritton 
of Westminster. It will have five spans of about 
230ft., as compared with nine of 120ft. in the old 
bridge. Cofferdams of sheet steel piling have been 
driven around the sites of the two southernmost 
river piers and the work of laying concrete within 
them is well advanced. A third cofferdam is at 
present in course of being driven. Nothing of the 
permanent structure is as yet visible above the water 
level. 
The contractors, Peter Lind and Co., Ltd., have, 
however, thrown across the river a gantry structure 
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to support electric travelling derrick cranes and 
carry the materials necessary for the construction of 
the bridge and that structure is now almost complete 
and merits description. Its arrangement is shown 
by the drawings on page 223, while an impression of 
its appearance can be gained from the upper engraving 
on page 228. The drawing also shows the situations of 
the piers of the new bridge and indicates the positions 
of the supports of the temporary bridge erected some 
years ago by Sir William Arrol and Co., Ltd., and 
now carrying traffic across the river. The gantry 
consists of steel beams carried by timber trestles 
supported on piles from the river bed. It has been 
placed as close as practicable to the line of the new 
bridge in order to reduce the overhang of the cranes 
operating from it. It will be observed, in fact, that 
the cutwaters of the new piers will actually project 
beneath it. On the southern side the timber support- 
ing trestles are spaced about 50ft. apart centre to 
centre, leaving a clear opening of about 32ft. 
for the steel beams to span. Im cross section 





the gantry is seen to be built higher at the sides than 








at the centre. The sides carry rails at 34ft. 3in. centres, 
on which the cranes run, whilst between them there 
is at a lower level a timber decked platform along 
which rail tracks for trucks carrying materials are 
laid. The 7-ton derrick cranes in use are of the tripod 
variety, so arranged that normally two legs are 
supported on the outer track and one on the inner. 
The gantry is thus designed to carry the loading 
shown in Fig. 2, amounting to stationary loads of 
60 tons, 92ft. 44in. apart on the inner track, and 
42 tons, 68ft. 6in. apart on the outer. Moving loads 
allowed for are respectively 30 tons and 25 tons. 
No distinction in construction has been made, how- 
ever, between the outer and inner sides of the gantry, 
partly for reasons of convenience and partly because 
the close approach of two loaded cranes would bring 
two 42-ton loadings near one another on the outer 
side, giving rise to stresses as large as those under 
the inner rails. 

On the northern side of the river it was necessary to 
provide for navigation channels. There are two such 
channels, each with a clear width of 136-54ft., giving 
headroom at T.H.W. of 21-5ft. These openings are 
spanned by steel truss girders made for the purpose 
by Sir William Arrol and Co., Ltd., the arrangement 
of which is shown on page 223. Each girder has a 
span between centres of supports of 138ft. 6fin. and 
is designed to carry the same loading as the rest of 
the gantry. There are four main trusses with suitable 
bracing and cross girders. These spans were erected 
on temporary timber trestle structures built towards 
the southern side specially for the purpose (see 
drawings.) Between the two trestles there was 
placed a light service girder, 82ft. long. The gantry 
girder was erected on packings on the top of this 
girder and over the top of the trestles. While this 
work was in progress the service girder was supported 
against undue stresses by props from a shorter inter- 
mediate trestle. As soon as this erection had been 
completed these props and all the packings under the 
gantry girder except those shown in the drawing 
were removed. 

The first girder was floated out on Sunday, June 
12th, and the second on Sunday, July 3rd. Two 
160-ton barges fitted with suitable timber work were 
floated under the ends of the service girder at low tide 
and as the tide rose lifted this girder, together with the 
superimposed navigation span, off the trestles. Tugs 
then took charge—see page 228—and manceuvred the 
barges into position in the navigation opening where 
they were moored into the correct positions. On the 
falling tide the gantry girder was landed into position 
on its prepared supports. It was considered unneces- 
sary to use jacks for transferring the load, the only 
devices required being guides to ensure that the ends 
of the girders came into their proper positions. The 
whole of the operations for both of the spans were 
carried out to time tables prepared beforehand, 
which were, however, approximate only, as allow- 
ances had necessarily to be made for the vagaries 
of the tides. The following time table gives an 
indication of the time required to complete the work. 


Date Lin. ieee July 3rd 
Barges in place... ...  «.- 1 p.m. 
Contact with service girder... 3 p.m. 
Bridge lifted clear... ...  ... ... + #.20 p.in. 
Barges moored in navigation opening 6.20 p.m. 
Bridge contacts with trestles et See 8.20 p.m. 


8.50 p.m. 
9.20 p.m. 
12 midnight 


Barges leave navigation opening ae 
Barges arrive back at erection trestles 
Barges sail away empty s 


In the upper drawing on page 223 it will be noticed 
that no span is shown across the Embankment. 
It is, in fact, not intended to carry the crane gantry 
across this gap, since the work at this point can be 
handled by a crane erected on timber trestles in line 
with the gantry, on the landward side of the road- 
way. The service platform, however, is to be carried 
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across as far as the crane and work with this object 
in view is now proceeding. 

The new bridge is to be constructed of concrete 
and already the concreting of two of the river piers 
is well advanced. Materials for the making of the 
conerete are brought to the site by barge and are 
stored in large bins specially built by the contractors 
at Grellier’s Wharf on the south bank upstream of the 
bridge. From these bins there has been erected a belt 
conveyor about S0ft. long with a capacity of 30 to 40 
tons per hour, which lifts the materials to a batching 
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FIG. 2—CRANE LOADING DIAGRAM 


and weighing plant at the southern end of the bridge. 
The material is mixed in a 1 cubic yard mixer and 
delivered into bottom opening skips adapted to be 
transported in wheeled trucks along the gantry. 
The skips are in turn lifted by the cranes and their 
contents discharged where required. 

A section through one of the cofferdams is repro- 
duced in Fig. 3. Hoesch steel sheet piling, rolled by 
the Appleby Frodingham Steel Company, Ltd., was 
used for these dams and has, we understand, proved 
very satisfactory. The walings are made up of steel 
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FiG. 3—SECTION THROUGH COFFERDAM 


units, each unit being 21ft. long and consisting of 
two joists spaced Yin. apart. At the corners there are 
special units with diagonal struts to transmit the 
forces from the ends. The units are bolted together 
to make a continuous waling supporting the cofferdam 
all the way round. There are five sets of walings in 
each cofferdam and the sizes of the joists used increase 
with the depth of the waling below high water. The 
struts are of pitch pine. Vertical steel frames brace 
the upper part of the cofferdams. A view looking 
down into one of the cofferdams is reproduced in 
Fig. 1. 








Continuous ROLLING OF SHEET AND TIN-PLATE.— 
\ paper tracing the development of the continuous rolling 
of sheet and tin-plate, by Mr. J. Malborn, is given in the 
Journal of the West of Scotland Iron and Steel Institute. 
He points out that although it was a complete success, 
the first four-high continuous mill was not designed for 
iron or steel, but for copper and brass. At present there 
are twenty-seven such installations in the United States 
ranging in width from 38in. to 100in., not counting installa- 
tions of 24in. and under. During the past twelve years 
finishing speeds have increased from 800ft. per minute to 
2160ft. per minute, and the United States has a potential 
output of about 13 million tons of hot strip to be used as 
either cold reduced sheets or cold reduced tin-plate. 
Duscussing the reduction of scrap losses, Mr. Malborn 
said that a 98in. mill in Cleveland, Ohio, is yielding 
prime sheets ready for shipment of as high as 94 per 
cent. from the slab to the finished product. Another 
plant has rolled 10,000 tons of 16-gauge hot strip, 37}in. 


No. 


N the following article we continue our description 

of the engineering exhibits at the Empire 
Exhibition, Bellahouston Park, Glasgow. 

THE ENGLIsH ELEcTRIC COMPANY. 

Fractional horse-power motors suitable for 
domestic and industrial drives and designed for 
the most part for operation on single-phase circuits are 
shown, among other exhibits, by the English Electric 
Company, of Stafford. The split-phase motor (Fig. 100) 
is manufactured for outputs ranging from 1/1) H.P. 
to } H.P. at two, four, and six-pole 50 cycle speeds. 

















FIG. 100—SPLIT- PHASE MOTOR—ENGLISH ELECTRIC 


On the stator there are two windings having different 
reactances and to give the necessary 
phase angle to produce, when the machine is con- 
nected across the mains, the required starting and 
running torque. In common with other motors of 
this kind, these machines are devoid of a commutator 


resistances 














Fic. 101—CAPACITOR MOTOR—ENGLISH ELECTRIC 


and brush gear. A simple automatic switch cuts the 
starting winding out of circuit as soon as the motor 
attains speed, and is said to have been subjected to a 
test involving over a million operations. An 
uncommon feature of the machines is a brazed 
squirrel-cage rotor. For connecting the motor to the 





Empire Exhibition, Glasgow. 


XVII. 


(Continued from page 200, August 19th.) 


Capacitor motors (Fig. 101) made in sizes ranging 
from 1/,, H.P. to 1 H.P. are suitable for driving 
machines requiring larger starting torques than those 
exerted by the split-phase machines. Designed for 
operation on 50-cycle circuits at two, four, or six-pole 
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FiG. 103—VERTICAL MOTOR—ENGLISH ELECTRIC 


speeds, they give an average starting torque in the 
neighbourhood of 300 per cent. of full-load torque. 
They are made in two types—capacitor start induc 
tion run and capacitor start and capacitor run motors. 

















104 AND 105—MOTOR-DRIVEN SUDS PUMPS 
—ENGLISH ELECTRIC 


Fics. 


In the former case a short-time rated electrolytic con- 


denser mounted on the motor frame is used 
during the starting period only to improve 
the starting and running-up torque, whilst on 

















FiG. 102—MOTOR WITH RESILIENT MOUNTING 
—ENGLISH ELECTRIC 


supply circuit an ordinary tumbler switch may be 
employed. The starting torque is approximately 
134 times full-load torque. Motors operating on this 
principle are suitable for driving domestic and office 





wide, without a single cobble. 














FIG. 106—FLAMEPROOF MOTOR—ENGLISH ELECTRIC 


the latter a paper dielectric solid-filled condenser is 
provided for machine or separate mounting. This con- 
denser is made in two sections—a short-time rated 





appliances, and other small machines. 


section for starting and a continuously rated section 
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for improving the power factor. As in the case of the 
split-phase motor, a centrifugal switch is employed 
for automatically changing from the starting to the 
running winding. An advantage of a motor of this 
kind is a high starting torque with a comparatively 
low starting current. These motors are mainly used 
for refrigerator, and stoker drives 


compressor, 

















FiG. 107—FLAMEPROOF DRAW-OUT SWITCH PILLAR 
—ENGLISH ELECTRIC 


requiring a high starting torque and, in the case of 
domestic and similar drives, quiet running. 

Three-phase motors are also manufactured in sizes 
ranging from 1/,)5 H.P.to 1 H.P. and for voltages up 
to 500, the starting torque being approximately 
200 per cent. of full-load torque when wound for two, 
four, or six-pole speeds. 

Although the standard mechanical construction 
of these fractional horse-power motors is drip-proof, 
totally enclosed motors are also available. To ensure 
silent running use is made of diamond-bored anti- 


FIG. 108—FLOODLIT CASCADES—GENERAL ELECTRIC 


attrition bronze bearings with wad lubrication. 
Vertical and flange fixing machines have ball and/or 
roller bearings in large housings with provision for 
lubricating without dismantling. Various fixing and 
mounting arrangements are shown. There are motors 
with solid bases for rigid mounting (Fig. 100), motors 
with resilient mountings, as shown in Fig. 102, motors 
with resilient mountings with a belt tensioning equip- 
ment, and others with flanges (Fig. 103) for vertical or 


there are others made for special applications. The 
Varley suds pump unit, illustrated in Fig. 104, has 
been designed for use on modern machine tools 
where the pump can be conveniently mounted in the 
suds tank or tray with the pump submerged in the 
liquid. The unit can be bolted in position or it can 
stand in the tank without a fixing or a special stand 
can be provided. Another unit for the same purpose 
(Fig. 105) is intended for use where the submerged 
pump cannot be fitted without inconvenience. In 
this case the self-priming unit can be placed above the 
suds tank and once the body has been filled with 
liquid the pump will prime itself and get rid of air 
with a suction lift of 10ft. ? 

Among the company’s mining exhibits are flame- 
proof motors which have received the certificate of the 
Mines Department testing station at Buxton. Having 
been certified for methane and pentane, they are well 
suited for use in mines, petroleum depéts, paint works, 
&c.; in fact, they may be employed in any atmosphere 
containing gases or vapours included under the head- 
ing of Group II in the Mines Department classification 
of explosive gases. Designed for use in places where 
flameproof enclosures are essential, the motors are 
not standard machines adapted to meet fireproof 
requirements. As Fig. 106 shows, the enclosure 
consists of a ribbed stator frame. The end shields 
are ribbed internally and externally and are secured 
to the frame by screws in external flanges. Like the 
main enclosure, the end shields are composed of cast 
iron and all joints have wide accurately machined 
surfaces. A large diameter short-span shaft and ball 
or rollers bearings are claimed to reduce maintenance 
charges to a minimum. The bearings are in dust- 
proof self-contained housings which enable the end 
shields or rotor to be removed without disturbing the 
bearings or exposing them to the dusty atmosphere. 
By reason of the humidity of the atmosphere in 
many mines where flameproof motors are required, 
former-wound coils with mica insulation and specially 
impregnated are used. The terminals are fitted with 
shell clamp connectors to obviate the use of soldered 
joints, which are not permitted in an atmosphere 
which requires flameproof enclosure. On the insu- 
lated stator windings and on the cores in contact 
with them the temperature rise does not exceed the 
values permitted by B.S.S. 168 for Class A insulation, 
50 deg. Cent., whilst the rise on the slip rings is 
limited to 55 deg. Cent. The company has developed 
two main types of flameproof motors—the simple 
totally enclosed machine and the wind-cooled totally 


1.€., 








horizontal mounting. Besides these standard motors 


enclosed flameproof motor, which has been intro- 








duced to give a greater output for a given frame size. 

Another mining exhibit is the 400-ampere, 3300-volt 
flameproof draw-out switch pillar (Fig. 107). These 
pillars are self-contained units, which can be used 
singly or be grouped together to form a complete 
switchboard. They are made in two sizes, designated 
OLAI and OL A2, the former being for use up to 
150 amperes, 3300 volts, or 300 amperes, 650 volts, 
and the latter for 400 amperes, 3300 volts, or 


FIG. 109—FLOODLIGHTING 





600 amperes, 650 volts. The pillars have been 





designed to meet the present requirements of 
the Electrical Inspectors of Mines in accordance 
with the Electricity Regulations (Coal Mines Act), 
and they also comply with B.S.8. No. 229—1929, the 
flameproof test certificate of the Mines Department 
having been obtained for the units. 

The activities of the company can scarcely be 
adequately represented at an exhibition, but 
there are many exhibits besides those mentioned. 
The centre-piece of the stand comprises a large 
diorama, which depicts in a realistic manner a pano- 
ramic view of the five power stations of the Galloway 
Water Power Company’s scheme, for which the 
English Electric Company supplied the water 
turbines, generators, and ancillary equipment. There 
are also test models from the company’s hydro-test 
station at Rugby, including an impulse turbine runner, 
reaction turbine runner, and an automatic aerofoil 
water flow recorder. The steam turbine department 
is represented by a showcase containing examples of 
impulse and reaction blading, built up nozzles, and, 
shaft glands. Other departments represented are 
those devoted to welding, meters, industrial motors, 
and fuse gear. 


THE GENERAL Etectrric Co., Lp. 


Claimed to be the largest undertaking of the kind 
ever contemplated in Great Britaim, and rivalling 
that at Wembley, the lighting system at the Glasgow 
Exhibition is a credit to those responsible for it. 
During the fourteen years that have elapsed since 
the Wembley Exhibition was held, there have been 
great advances in lighting practice, including the 
introduction of electric discharge lamps, neon signs, 
and colour floodlighting. All the up-to-date systems 
are employed at Glasgow, where the General Electric 
Company supplied practically the whole of the equip- 
ment. The installation fed from ten sub-stations 
involved the provision of 240 miles of wiring and 
about 20 miles of underground cable—all supplied 
by the General Electric Company’s associated com- 
pany, Pirelli General. 

Avenue and building floodlighting installations 
were carried out by Hugh M. Fulton, of Bridgeton, 
Glasgow, to the requirements of the consulting elec- 
trical engineer, Mr. J. Campbell Murray. Decorative 
and general lighting is employed in the Exhibition 
grounds. While several elaborate installations have 
been planned purely for spectacular effects, many 
others comprise a combination of utility and decora- 
tive lighting. 

Floodlit 





from underneath in_ ever-changing, 


OF THE TOWER-—GENERAL ELECTRIC 


intermingling colours, a series of cascades, Fig. 108, 
referred to in our issue of June 17th, give a fine 
effect. A large fountain, also mentioned in that 
‘issue, is illuminated from the inside by 284 flood- 
lights, which cast up continuously changing coloured 
light, increasing. and fading with slowly alter- 
nating patterns of water. Despite a network of water 
pipes, the wiring was carried out with 15,000 yards of 
cable. All the lamps in the fountain, which has a 
50ft. diameter basin, had to be fixed in position so 
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that they would not interfere with the intricate 
system of jets. No fewer than 187-kKW are 
needed for the cascades and fountains. On the 
cascades the automatic changing of colour is 


achieved by an elaborate arrangement of 500-watt 
floodlights and other lamps in a variety of colours, 
worked on a of cycles, taking twelve 
minutes for any one colour effect to be repeated. 

The large fountain has five jet formations, one of 
which gives the effect of a complete water dome. One 


series 





load for the floodlighting of these trees and other 
avenues is 130 kW, whilst the floodlighting of build- 
ings and the lighting of roads and avenues from 
standards consumes 390 kW. 

Seventy-seven poles carrying flags and banners 
are each floodlit from the base by two 300-watt 
floodlights. In subsidiary roads there are about 
3200ft. of fairy lights in varying colours festooned 
from tree to tree. 

Nearly all the buildings are floodlit by G.E.C. 





FIG. 110—ILLUMINATION OF PALACE OF ENGINEERING—GENERAL 


of these patterns plays throughout the day, whilst 
after dark the four others automatically alternate at 
intervals of about a minute and a half. As each jet 
formation takes shape, the light gradually increases, 
changing colour at the same time and fading out 
slowly when the water dies down again, no colour 
effect being repeated in less than an hour. 

The tower, Fig. 109, is floodlit on all sides by a 








ELEcTRIC 


equipment, and since the buildings are tinished in 
pastel shades of varying colours, white floodlighting 
is exclusively used. The largest of these buildings 
is the Palace of Engineering, Fig. 110, which covers 
roughly the same area as Buckingham Palace. It 
has a frontage of nearly 600ft. and a depth of 320ft. 
On it are concentrated 143 floodlights with a total 
loading of 63 kW. Another floodlit building™ that 





FIG. 111—-ILLUMINATION OF PALACE 


battery of floodlighting units, consuming 58 kW, 
whilst the observation galleries are studded around 
the outer edges with high-intensity lamps in three 
colours, which present three horizontal beacons pro- 
jecting into space high above the grounds. 

One balcony has twenty 400-watt red Osira electric 
discharge colour flood lamps, each about 3ft. 6in. 
long, and housed in G.E.C. reflectors, projecting the 
light through prismatic glass fronts, and giving a 
brilliant red band, 38in. deep, all round the balcony. 
The second balcony is similarly equipped with twenty 
250-watt green Osira electric discharge colour flood 
lamps, whilst the third balcony has thirty-four 
100-watt sodium lamps, giving an intense yellow. 
The exterior feature lighting load is 21 kW, and the 
total connected load on the Tower is 241 kW. Six 
large searchlights will add to the general effect 
during the latter months of the Exhibition. Two 
of these will operate from the top of the Tower, 


and the other four will be connected to 
different parts of the structure. The whole 
of the lighting equipment for the Tower was 


supplied by the General Electric Company, Ltd., the 
installation being carried out by James Kilpatrick 
and Son, Ltd., River Cart Walk, Paisley, to the instruc- 
tions of Mr. Campbell Murray. 

No fewer than 4400 lamps, varying from 16 to 
1000 watts, are used for floodlighting and avenue 
lighting in the grounds. The hill upon which the 


Tower stands is thickly covered with trees, which are 
illuminated at night by 248 125-watt Osira flood- 
lights, playing on the branches and leaves. 


The 





OF INDUSTRIES—GENERAL ELECTRIC 


presents a fine appearance at night is the Palace of 
Industries, shown in Fig. 111, the flags lining the 
approach providing a novel effect as they catch the 
rays from the fittings attached to the poles. 

(To be continued.) 








Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 


RAILWAY AXLE WHEEL SEAT FAILURES. 


Srr,—In view of your recent article on “‘ Railway Axle 
Wheel Seat Failures,’ it may be pertinent to inquire 
whether there is any real advantage in the present practice 
of having the wheels locked to the axles on both sides, 
when torsional stresses could be so greatly reduced, if not 
altogether eliminated, by allowing freedom for independent 
rotation. 

On pages 123 and 124 of Mr. Newlands’s book, ‘‘ The 
British Railways,” there is a most interesting account of 
the serious losses arising from the present usage. Axles 
have to be provided of much greater diameter than would 
otherwise be necessary. There is serious interference with 
the smoothness of running, not only round curves, but 
even on sections of track that are straight. The average 
railway wheel is estimated to slide or be dragged some two 
miles a day—a factor which may be supposed to con- 
tribute largely to the enormous annual cost of permanent 





way renewals and repairs, The whole construction of the 
vehicles is rendered needlessly heavy. 

Apart, too, from the question of torsional stresses, it 
would seem reasonable to surmise that a wheel which was 
free to rotate would be cushioned from the axle by a film 
of grease that should serve in some measure to mitigate 
jarring effects, whilst the amount of actual differential 
rotation would be much too small to cause perceptible 
looseness between wheel and axle except after very pro- 
longed use. In view of the fact that, even after the 
incurrence of all the disadvantages enumerated above, 
safety still does not appear to be ensured, it would be 
interesting to know what purpose, if any, is served by the 
continuance of the present practice. 

99, Clifton Road, S.E.25, K. 

August 22nd. 


H. JOHNSTON. 


THE SPINNING CARD. 

Sir,—The modern explanation of the spinning card 
problem sounds very complicated, and I feel that in less 
enlightened days before the study of aeronautics we should 
have simply put it down to the gyroscopic action of the 
card tending to maintain it in one plane and so preventing 
its turning over in the air, which seems equally feasible. 
While on this subject of “ why” there are two other little 
problems which may be of interest. Why must water 
escaping through an orifice like a bath plug inevitably 
form a vortex ? I believe it has now been shown that the 
earth’s rotation has nothing to do with it. Still more 
puzzling, why will a disc mounted for free rotation at the 
end of a hard wood stick of square section and provided 
with a serrated edge revolve rapidly when vibration is 
set up in the stick by rubbing a key or other hard 
substance up and down the serrated edge and change its 
direction of rotation if the period of vibration is changed * 

Chalfont St. Peter, Bucks, Curious. 

August 20th. 








SIXTY YEARS AGO. 


A LEADING article entitled “The Design and Use of 
Boilers,’’ which we published in our issue of August 30th, 
1878, is perhaps chiefly remarkable to-day for its freedom 
from restraint in criticising opinions with which we found 
ourselves in disagreement. Mr. Frederick J. Rowan, of 
London, had read a paper with a similar title before 
Section G of the British Association at its recent Dublin 
meeting. Briefly, Mr. Rowan advocated the use of high 
steam pressures—up to 300lb. per square inch—the 
employment of boilers with vertical water tubes, and the 
adoption of forced draught. He also urged that the pro- 
ducts of combustion should be made to pass down- 
wards on their way to the chimney, that great pains 
should be taken to ensure satisfactory circulation within 
the boiler, and that flat stayed surfaces should always be 
avoided. We were chiefly concerned to refute Mr. 
Rowan’s claim concerning the advantages of high-pressure 
steam. It had, we said, been fully established that the 
best terminal pressure in a cylinder was 7 Ib. to 8 lb. 
absolute and that the best ratio of expansion was between 
six and eight. Therefore, we argued, the best boiler 
pressure to employ was about 70 lb. per square inch. It 
was a delusion to suppose that very high pressures were 
productive of increased economy. Mr. Rowan’s con- 
clusions in that respect were, we maintained, founded on a 
misleading statement once made by Professor Osborne 
Reynolds, a statement which was strictly applicable, not 
to steam, but to a perfect gas. On the subject of forced 
draught we argued that it made no difference whether the 
draught was created by a suction fan at the chimney or by 
@ pressure fan in the stokehold, and that in any event the 
efficiency of a boiler was not affected by the draught. 
Closed stokeholds had been adopted in Yarrow and 
Thornyeroft torpedo launch boilers, not because an 
increase of boiler efficiency resulted, but because the 
system enabled a large amount of coal to be burned in a 
given time on a comparatively small grate. We criti- 
cised Mr. Rowan’s remarks in several other respects and 
concluded by saying that his paper was typical of the 
hastily prepared crude productions which could be read 
before such societies as the British Association and suffered 
to pass uncriticised. There was, we said, no reward for 
good papers and the audience was often incapable of 
telling a good paper from a bad one. The opportunities 
afforded in the present day for reading any kind of literary 
rubbish in public were appalling. Mr. Rowan’s paper was 
characteristic of the majority of contributions to societies 
and institutions. They taught us nothing and only served 
to familiarise those who wrote them and those who heard 
them with loose habits of thought which were fatal to 
real progress.... A fortnight later we published a letter 
from Mr. Rowan, which was as outspoken in its remarks 
about our views as we had been about Mr. Rowan’s. 








BOOKS OF REFERENCE. 


Railway and Commercial Gazetteer. London: McCorquo- 
dale and Co., Ltd., Cardington Street, N.W.1. Price 
2ls. net.—This book contains a complete list of every 
railway station, town, village, hamlet, and place in Great 
Britain, and shows its distance from London. In addition, 
the distance of the place to the nearest railway station is 
given, together with the “through rate” routes for 
merchandise, passengers, and parcels to, from, or through 
London to all parts of the country. Earlier editions of 
the volume have proved of considerable value to all 
concerned with the sending of goods by rail, and there is 
no doubt that the new issue, with its up-to-date informa- 
tion, will be welcomed. 
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Rail and Road. 





ALL-STEEL WaGons For L.M.S.—Fifty all-steel wagons, 
having a carrying capacity of 16 tons each, are to be built by 
the London, Midland and Scottish Railway Company at its 
Derby works, for the conveyance on behalf of Imperial 
Chemical Industries of light soda ash in bulk. The first 
of these wagons will be placed in service in December. 

New York Tuse AccipENT.—Two people were killed 
and many injured in an accident on the tube railway in 
New York during the morning of Monday, August 22nd. 
As a train was passing out of a station the emergency cord 
was pulled and after the train had stopped a following 
train crashed into the rear. There are conflicting reports 
as to the reason for the emergency cord being pulled. 


Misuap ON L.M.S. MancuEsterR LinE.—FEarly in the 
morning of Saturday, August 20th, eight wagons of a 
goods train, on the London, Midland and Scottish Railway 
line near Peak Forest Station, between Buxton and Man- 
chester, left the rails. The permanent way was badly 
damaged and the wreckage was strewn for a distance of 
150 yards. Traffic was dislocated for many hours whilst 
the line was being cleared. 


RADIO COMMUNICATION ON ItattIAN Rattways.—To 
overcome the difficulty of maintaining adequate com- 
munication between railway stations in the mountainous 
districts of Italy, where heavy falls of snow interfere with 
the usual telegraph and telephonic communication lines, 
a system of radio communication is being installed. The 
Italian State Railways are equipping trains and stations 
in these areas with radio transmitters and receivers of a 
type decided upon after a series of tests. 


ROADS IN THE UNITED StaTEs.—At the annual meeting 
of the American Society of Civil Engineers, Mr. L. I. Hewes 
said that in the United States road use has increased 73 per 
cent. in ten years. Highway design is conditioned on 
trucks which increased 47 per cent. in number in the last 
ten years as compared with a 22 per cent. increase in motor 
cars. One conclusion obtained from a national survey is 
that 5000 miles of multiple-lane highways, with a traffic 
capacity of over 4000 vehicles per day, is all that is now 
required in the United States. Already there are 3452 
miles of such roads. 


Roaps PROGRAMME IN SoutH Arrica.—The annual 
report of the South African National Roads Board states 
that it is hoped to complete 1000 miles of gravel surfaced 
road each year. Owing to the decision to bitumenise all 
national roads, the original period of five years, the report 
states, will have to be extended. At the end of December 
2198 miles of the 5400 miles included in the five-year 
scheme had been declared as national roads, 1202 miles in 
the Cape Province, 450 miles in the Transvaal, 261 miles 
in the Orange Free State, and 285 miles in Natal. It was 
estimated that the amount required for the completion of 
the 5400 miles would be about 20 million pounds. 


A New GERMAN ConcRETE BripGe.—At Hensdorf, in 
Germany, a new motor road between Chemnitz and 
Eisenach will cross the river Teufelstal at a height of 
178ft. above the bottom of the valley by means of a rein- 
forced concrete bridge. This bridge, which is 897ft. long 
including the abutments, consists of two parallel arches, 
560ft. long and 15ft. 6in. apart, the same falsework having 
been used in the construction of both arches successively. 
The decks are supported by vertical suspension ties 
varying in thickness from 26in. to 32in. Each arch carries 
a deck cantilevered for about 7ft. on each side, and support- 
ing @ carriageway 29ft. 4in. wide and a footway 3ft. 4in. 
wide. The central strip, which is 6ft. 6in. wide, is formed by 
a steel plate, each margin of which rests on one of the 


Miscellanea. 





JaRRow TusE Worxks.—In the course of a recent 
address at Jarrow, Sir James Jarvis said that it had 
been decided to make extensions to the new tube works. 


NaTIionaAL Coat CONVENTION.—The Fourth National 
Coal Convention is to be opened at Grosvenor House, 
London, on October 5th next, by Mr. Oliver Stanley, 
President of the Board of Trade. 


INSTITUTE oF FuEL.—Lieut.-Colonel J. H. M. Greenly 
has accepted the invitation of the Council of the Institute 
of Fuel to become President on October 13th next in 
succession to Sir Philip Dawson. 

New Coat MINE in ScoTLanp.—Preliminary borings 
at Pickerstonhill, near Newarthill in Scotland, have located 
@ number of seams of coal, and it is proposed to sink a 
new mine between Newarthill and Cleland. 


Britisu Association MeEtT1Ines.—Invitations for future 
meetings of the British Association have been accepted 
for 1939 at Dundee, 1940 at Newcastle-on-Tyne, 1941] at 
Belfast, and 1942 at Birmingham. Sir Albert Seward 
has been elected as President for the 1939 meeting at 
Dundee. 

An ENGINEERING MeErRGER.—It is announced that 
Joshua Bigwood and Son, Ltd., engineers and iron- 
founders, of Wolverhampton, have acquired a substantial 
share interest in the Laystall Engineering Company, 
which has been formed to take over the business of the 
Laystall Motor Engineering Works, Ltd. 

Om. Borine at DatKerTH.—It is reported that the 
Anglo-American Company is to sink nine more oil wells 
at Dalkeith, near Edinburgh, within a mile radius of the 
present operations. The initial tests at the Essex refinery 
of the 2000 gallons recently despatched from Dalkeith 
are said to have proved highly successful. 


WatTER PoWER IN CZECHOSLOVAKIA.—A survey of the 
water power resources of Czechoslovakia has revealed 
that only about 20 per cent. of the existing resources 
have been utilised for the production of energy. The 
total possibilities are estimated at 1,200,000 kW, of which 
532,000 kW are in Slovakia and 420,000 kW in Bohemia. 


A New Porrery Manvuracturtine CENTRE.—Work is 
shortly to begin on the construction at Barlaston, on the 
outskirts of Stoke-on-Trent, of a new factory for the 
making of Wedgewood ware. Built on an estate of 
181 acres, the scheme not only includes the building of a 
new factory, but the construction of complete villages 
for the housing of workpeople. The first factory, together 
with its equipment and the first village, will cost about 
£300,000. 

PAINT AND Prastics IN THE Motor Car INDUsTRY.— 
According to an estimate of the Society of Motor Manu- 
facturers and Traders, the British motor car industry 
annually consumes 2,610,000 gallons of paint, of which 
1,510,000 gallons are for body finishes, 900,000 for parts 
and accessories, and 200,000 for factory maintenance. 
The approximate consumption of plastics is given as 
4200 tons, including 1500 tons of phenolic resinoids and 
200 tons of amino plastics. 

A Non-sitip Metau.—An improved type of non-slip 
safety metal which is said to be highly resistant to rust and 
acid corrosion and unaffected in its non-slip properties by 
water, oil, or other slippery liquid substances, is described 
in Railway Age. In the manufacture of this metal, electric 
furnace abrasive grains are applied to cast iron, bronze, 
aluminium, or nickel silver, by a special process of casting. 
By this process, the grains are said to be deeply and 
uniformly bonded into the metal at the time of casting, 


decks. The bridge is to be completed during 1938. 


RAILWAY BRAKE SHOES.—A series of tests, to determine 
the values of the coefficient of friction of railway brake 
shoes under conditions similar to those which prevail on 
the road in stopping trains travelling at high speeds by 
means of high pressures on the shoe of the wagon wheel, 





has been carried out at the University of Illinois Experi- 
ment Station. The following conclusions were amongst 
those reached :—If excessive wear and deterioration of 
brake shoes are to be avoided, no cast iron brake shoe 
should be subjected to braking conditions which will 
require it to perform and dissipate more than 90,000ft.-Ib. 
of work per second ; the building up of the welded brake 
shoe material on the wheel tread may be avoided by limit- 
ing the braking conditions to combinations of pressure and 
speed such that the work rate performance of the shoe is 
kept below 70,000ft.-lb. per second; shoe pressures of 
20,000 Ib. combined with high speeds crack the wheel 
tread at a very rapid rate, and the rate of performing 
work on the wheel should be kept below 125,000ft.-Ib. 
per second in order to avoid this type of failure. 


EXPERIENCE WITH DivipED Highways.—In American 
Highways Mr. P. H. Kitfield records experience with the 
first divided highway to be constructed in Massachusetts, 
the Worcester Turnpike, where the dividing strip is 10ft. 
wide. In the author’s opinion a width of either 4ft. or 
over 20ft. would have been preferable. The smaller width 
effectively separates opposed streams of traffic and has 
proved successful on long uninterrupted stretches of road, 
in excavations, on embankments, and in built-up areas 
free from intersections. Where intersections are frequent, 
however, the width is insufficient for the safe mancuvring 
of vehicles. A central strip 20ft. wide permits turning and 
safe transverse movement. The provision of vertical 
kerbs 8in. high on the central strip has proved unsuccessful, 
and it is thought that if the face of the kerb were inclined 
at an angle of 14: 1 the accident danger would be obviated, 
and inclined kerbs are stated to be more easily visible than 
the vertical type. The 10ft. traffic lane is considered too 
narrow, especially in the case of the inner lane, anda 
standard width of 12ft. has been adopted for the inner lane 
and 11ft. for the remaining lanes. Drainage of the road 
was formerly effected towards the outer margins, but the 
piling of snow in the central strip during the winter caused 
an excessive flow of water across the carriageways, and the 
roads were almost continually wet or icy. In recent con- 
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struction each carriageway has a curved cross section, and 
a system of gullies discharging into a main drain is pro- 
vided on each side of the central strip in addition to smaller 


nose and concentrated at this slipping point. 


—aA note in the Iron and Coal Trades Review states that 
the owners of the iron ore mines of Smalands, Taberg, 
and Ulvoe, in South Sweden, have asked the Swedish 
Government for permission to sell the mines to a sub- 
sidiary of the German Vereinigte Stahlwerke. The mines 
have not been worked for sixty years. 
are estimated at 300 million tons of iron ore, with an 
iron content of 25 to 30 per cent. 
three Swedish iron ore mines was carried out last year by 
the German metallurgical concern of Hoesch. This 
development, says the note, indicates that the German 
Government is continuing its policy under the Four-Year 
Plan of acquiring iron ore mines in neighbouring countries. 
It has apparently directed its attention especially to 
low-grade ore mines and others the exploitation of which 
has proved unprofitable and which can consequently be 
bought at a low price. 


as the electric are saw, which cuts iron, steel, non- 
ferrous metals, and alloys with equal readiness, is now 
being made in the United States by the Miller Electric 
Manufacturing Company. 


of a rotating soft alloy steel blade around the circum- 
ference of which are set a number of small straight teeth. 
Cuts are made by means of a controlled electric are that 


narrow lines to a molten or plastic condition. The saw 
blade functions only to sweep the molten metal from 
between the lines and as an electrode from which the 
heat-generating are “jumps” to the work. The blade 


to an oscillation of the current through a lengthening 
and shortening of the are which stabilises and directs 


is 
a few thousandths of an inch wider than the width of the 
blade. To generate the arc between the saw and the work, 
a specially built welding transformer is used to provide 
a current of suitable voltage and amperage to melt the 


thus forming what is claimed to be a virtually indestruct- 
ible bond between the abrasive grains and the metal. 
The grains protrude sufficiently above the surface to 
give a “bite” to the metal. It is pointed out that the 
method of manufacturing the metal makes it possible 
to assure a wear and corrosion-resistant nose to stair 
treads, as the abrasive grains are carried entirely over the 


PROPOSED PURCHASE OF SWEDISH MINES By GERMANY. 


The deposits 


A similar purchase of 


An Execrric Arc Saw.—A new type of saw, known 


According to a description 
n the Scientific American, the sawing unit itself consists 


‘leaps’ ahead of the saw and brings the metal along 


tself does no cutting, its function being to give impulse 


he path of the arc to such an extent that side arcing 
eliminated. The arc thus controlled travels in a path 





Air and Water. 





Turkish Sarps ORDERED FROM GERMANY.—It is 
announced in the German Press that six cargo and 
passenger ships, each of 7500 tons, have been ordered by 
Turkish interests. 

A HIGH-sPEED FLIGHT IN AMERICA.—Flying in his 
Lockheed 14 commercial monoplane, Mr. Howard Hughes, 
with three companions, recently flew from Glendale in 
California to New York, a distance of 2478 miles, in 
10 hours 32 min. 20 sec. 

Dock IMPROVEMENTS at TrRoon.—Aftcr the completion 
of extensive improvements the graving dock of the Ailsa 
Shipbuilding Company, Ltd., at Troon has been re-opened. 
The dock is now 400ft. long and has a width at the entrance 
of over 56ft., with a depth of water at the sill of 174ft. at 
high water. 


New Are SERVICES IN THE East.—A regular service 
by air liner has been inaugurated between Paris and 
Hong Kong. This journey will in the future take six 
days. Air France and the Netherlands East Indies Air 
Lines have co-operated in organising a new service to 
Saigon in French Indo-China, which will start at the end 
of this month. 


THE Dotiar Ling.—An American report states that 
the United States Federal Maritime Commission has con- 
cluded an agreement with the Dollar Steamship Corpora- 
tion for the Government to take over the interests of the 
company. It is intended to recondition the twelve luxury 
liners belonging to the company and to resume the com- 
plete world service. 

WatEeR SrPEED ReEcorp.—After another attempt to 
beat his own speed record of 129-5 m.p.h. which he made 
on Lake Maggiore last year, Sir Malcolm Campbell has 
decided to abandon the attempts he has been making on 
Lake Leman at Geneva and to return with his boat, the 
“Blue Bird,” to England. During two runs he recorded 
speeds of about 205 kiloms., or close upon 127 miles, 
per hour, but owing to the strong currents he was not able 
to make a higher speed. 


New Cruisers ORDERED.—Subject to the settlement of 
certain points, the Admiralty has decided to place orders 
for one cruiser of the ‘‘ Dido ”’ class with each of the follow- 
ing firms :—Cammell Laird and Co., Ltd., R. and W. 
Hawthorn, Leslie and Co., Ltd., and Scott’s Shipbuilding 
and Engineering Company, Ltd. The first of this class of 
cruiser, H.M.S. ‘“ Naiad,” being built by Hawthorn, 
Leslie and Co., Ltd., is to be ready for launching in 
December next, and H.M.S. “‘ Pheebe,”’ being built by the 
Fairfield Shipbuilding Company, in February. 
AERONAUTICAL RESEARCH IN AUSTRALIA.—A new 
Chair of Aeronautics is to be established as part of the 
aeronautical research organisation at the University of 
Sydney by the Australian Federal Cabinet. This step has 
been taken on the recommendation of Mr. H. E. Wimperis, 
who went to Australia in 1937 as acting adviser in aero- 
nautical research to the Commonwealth. It is announced 
that Mr. L. P. Coombes, a senior scientific officer at the 
Aircraft Establishment at Farnborough, has been appointed 
to take charge of the aeronautical research laboratory to 
be set up at Port Melbourne. 


Tue Troopsuie “ Errrick.”—The new P. and O. ship 
‘“* Ettrick,’’ which was launched from the Clydeholm ship- 
yard of Barclay, Curle and Co., Ltd., on Thursday, August 
25th, has been designed in collaboration with H.M. Sea 
Transport Department for the conveyance of troops. She 
is 490ft. long with a beam of 63ft., a depth of 35ft., and 
has accommodation for 104 first-class and 90 second-class 
passengers. Accommodation is to be provided for 1150 
troop ratings in hammock billets on the main and lower 
decks. There are to be separate three and four-berth 
staterooms for the men’s wives and families, with dining 
and sitting rooms. 


LaRGE OIL-ELECTRIC VESSEL.—What is said to be the 
largest oil-electric vessel in the world is the new twin- 
screw oil-electric passenger and cargo ship “ Patria,” built 
by the Deutsche Werft, Hamburg, for the Hamburg- 
Amerika Line. She has a deadweight capactity of 8500 
tons with a total gross tonnage of 16,600 tons and has a 
maximum speed of about 19 knots. The propelling 
machinery comprises six non-reversing, single-acting, two- 
stroke, 3000 B.H.P. oil engines, each directly coupled to a 
three-phase alternator rated at 2140 kVA, 3300 volts. 
The propellers are driven by two three-phase synchronous 
motors capable of developing 7500 H.P. continuously. 
The “ Patria” has carried out her trial trips and leaves on 
August 27th on her maiden voyage to South America. 


Arrports In Toronto.—Work is rapidly proceeding on 
the airport and seaplane base at Toronto Island and the 
airport at Malton. The latter aerodrome will be ready to 
receive traffic at the end of September and in its first stage 
will consist of two 3000ft. long, 150ft. wide paved runways 
and a similar grassed runway. Machines will load and 
unload on a central concrete apron, L50ft. wide and 400ft. 
long. The Toronto Island base is being built on reclaimed 
land consisting of a two million cubie feet hydraulic fill, 
the retaining walls of which form a seaplane base and 
anchorage with about 600ft. of sand beach and 600ft. of 
sloping protected landing dock. For taking seaplanes out 
of the water a 50ft. ramp built up on timber piles projects 
out into the water. The estimated cost of the two terminals 
is 1,887,000 million dollars. 


REGISTERED Crvit ArrcrarT.—An Air Ministry com- 
mercial information bulletin recently issued shows the 
number of registered civil aircraft and the number and 
type of aircraft registered under the regular air transport 
companies in the British Empire and foreign countries. 
The numbers of civil aircraft registered under regular air 
transport companies in the leading countries are as follows : 
United States, 410; Great Britain, 160; France, 156; 
Germany, 147; Australia, 122; Italy, 118; and Canada, 
104. The total number of civil aircraft registered in the 
leading countries is :—United States, 10,836; France, 
2769; Great Britain, 1656; Canada, 578; Italy, 564; 
and Australia, 323. It is also shown that there are 301 
British-made aircraft registered under regular air transport 
companies in the British Empire and eighty in foreign 
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MODERN PHYSICS AND THE ENGINEER. 


It is fortunately unnecessary for the engineer 
in the pursuit of his profession to make himself 
closely familiar with the higher trends of modern 
physical science. Without hurt to his work he 
may still adhere to the old-fashioned Newtonian 
system of mechanics and ignore the doctrine of 
relativity, the quantum theory, and the uncertainty 
principle. He may safely forget even the very 
names of Planck, Einstein, Bohr, de Broglie, 
Schrédinger, Heisenberg, and those of all the 
other philosophers who, since the beginning of 
the century, have been responsible for the develop- 
ment of a kaleidoscopic succession of new physical 
conceptions, ideas, and beliefs. Nevertheless, 
the engineer, charged, as he is, with the duty of 
controlling and applying the forces of Nature, 
cannot remain wholly indifferent to the attempts 
being made in an adjoining department to explain 
the fundamental origin of those forces. The 
explanation, if ever it is reached, may make not 
the slightest difference to him in his practical 
work, but it will almost certainly alter his general 
outlook on the materials and agencies which he 
employs. The process of mental readjustment 
demanded of him may conceivably be both 
difficult and painful. 

Elsewhere in this issue we reprint the main 
part of Dr. C. G. Darwin’s Presidential Address 
to the Mathematical and Physical Sciences Section 


of the British Association. Dr. Darwin devoted 
his address to a discussion of the réle of logic and 
probability in physics. To many plain-thinking 
people the system of physics which he describes 
will appear to be both illogical and improbable. 
It completely abandons belief in the doctrine of 
causality and in its place substitutes the all-pervad- 
ing operation of chance. Since man first acquired 
the ability to reflect he has believed that every event 
in the external world is conditioned by a pre- 
cedent cause. The new physics maintains that 
events are causeless and are the outcome of pure 
chance. There is no such thing as “ natural 
law”; the only law determining occurrences 
in the universe is the law of probability. The 
evidence provided by experiment, the strongest 
argument known to science of old, is no longer 
acceptable to the new physics. The theory of 
relativity was founded on the celebrated failure 
of the Michelson-Morley experiment to detect a 
drift in the ether. A more recent experiment 
of the same kind has produced evidence of ether 
drift. The theory of relativity has not suffered 
in consequence. It is more firmly established 
to-day than ever. It has been divorced from the 
experimental evidence on which it was founded. 
Modern physics has ceased to regard such evidence 
either as sound or as necessary to the develop- 
ment of its theories. In the Uncertainty Principle 
which it has set up the foundations of this strange 
new doctrine are laid bare. According to that 
principle it is impossible to measure simultaneously 
the position and velocity of any body. If we seek 
to measure either we inevitably produce in the 
other a change of indefinite amount. 

The picture of the universe which modern 
physics presents to us is, as Dr. Darwin says, 
characterised by a slight fuzziness at the edges. 
Some will no doubt question whether the fuzziness 
is slight and whether it is confined to the edges of 
the picture. One way or the other, the engineer, 
so far as his practical work is concerned, need 
not feel greatly troubled. At the most all that will 
be required of him will be a process of mental 
readjustment. He must cease to regard the bridges 
and dams which he builds as structures, the survival 
of which is dependent upon the nicety of his 
knowledge concerning the properties of the 
materials of which they are composed and the 
exactness of his calculations concerning the loads 
imposed on them. These things are good enough 
for rough approximations, but he must realise 
that the strength of his materials is primarily 
governed by the laws of chance and that his 
calculations of the stresses borne by them are 
primarily exercises in the theory of probability. 
He must understand, too, that no test which he 
can make of any of his products or of the materials 
embodied in them can justifiably be used for the 
deduction of general results. For practical pur- 
poses it is good enough to measure the horse- 
power of an engine by means of an indicator, 
but it must be understood that in so far as the 
indicator reveals the position of the piston at 
any instant, it renders impossible the deduction 
of the piston velocity at the same instant—and 
presumably of the pressure acting upon it 
and therefore of the horse-power. The process 
of mental readjustment required of the engineer 
in order that he may bring his general outlook 
on that part of the universe with which he is 
concerned into harmony with the doctrines of 
the new physics will indeed be painful ! 


The Non-Ferrous Metal Markets. 


For the first six months of this year the course of 
the non-ferrous metal markets was rather dis- 
appointing, and it is interesting to note that there 
was little difference in the values ruling on June 
30th last compared with those at the end of 1937. 
Electrolytic copper was quoted at £44 on December 
3lst and £43 on June 30th; whilst even in the 
case of tin, a market subject to violent fluctuations, 
the quotations were £183 10s. and £189 5s. respec- 
tively. Lead was £15 10s. on December 31st and 
£15 at the end of June, and spelter was quoted at 
£14 17s. 6d., against £14 2s. 6d. on June 30th. 
During the period under review there were con- 
siderable fluctuations and the copper price ranged. 
between £37 5s. and £48 10s.; tin from £153 7s. 6d. 
to £196; lead from £13 5s. to £17 12s. 6d.; and 
spelter between £12 and £15 18s. 9d. Trading 
during the six months covered by these figures has 
presented some unusual features, since large pur- 
chases have been made by our own and foreign 
Governments for munition purposes, which have 
helped to carry the markets over prolonged periods 
of quiet demand from ordinary commercial sources. 








Government buying of this description, however, 








cannot be relied upon, since it is apt to subside 
with the same suddenness with which it developed, 
but for the time being it is a feature of modern 
trading which has to be taken into account. The 
depression in the United States which persisted 
over the first few months of this year, and in fact 
only lifted towards the end of June, exercised an 
adverse influence upon the metal markets and 
frequently values have risen or fallen according to 
the movements on Wall Street. Apart from these 
important factors, the succession of international 
crises in Europe and the war in the Far East. 
although they may have stimulated munitions 
buying, have, on the other hand, created a nervous- 
ness which has undermined confidence and 
restricted financial operations. Yet, notwith- 
standing all these unfavourable conditions, a firm 
undertone has characterised the markets, and any 
brightening in the international or financial 
situation has been accompanied by a revival in 
activity which has temporarily carried prices to 
higher levels. 

Of the four principal base metals—copper, tin, 
lead, and spelter—the copper market has been the 
most interesting. For the first few months of the 
year the unusual feature was presented of an active 
demand in countries outside the United States. 
whilst American consumption was very poor. As 
a@ consequence the statistics showed a steady 
increase in the American stocks and an equally 
persistent decline in the reserves of the rest of the 
world. As the United States is normally the 
largest consumer of copper, this uneven distri- 
bution of consumptive power aroused some appre- 
hension, although it was attributed chiefly to the 
uncertainty created in the American market by 
the ‘“‘New Deal” proposals. Even in times of 
only moderately good trading, the consumption of 
copper in the United States is expected to reach 
50,000 tons per month, but in the earlier part of 
this year the official figures indicated that the rate 
did not exceed 25,000 to 30,000 tons monthly. It 
was, however, urged that, notwithstanding the 
slump conditions which prevailed in the United 
States, consumption in that country could not 
possibly have dropped to such a low figure and the 
explanation was advanced that whilst the statistics 
gave the deliveries as the consumption, the actual 
quantity used by consumers was much greater and 
was provided from the hidden stocks in their 
hands. By the end of June the American market 
appeared to have partially shaken itself free from 
the shackles which bound it and the stocks declined 
in proportion with those of the rest of the world. 
It is perhaps surprising that prices did not respond 
more readily to the improvement at the end of 
June and July, but the depressing international 
outlook was sufficient to account for the com- 
parative indifference with which the market 
regarded the better statistical position. In the 
case of tin for the whole of the present year interest 
has been centred upon the formation of a Buffer 
Pool*by the International Tin Committee. The 
Pool is to be formed by taking up a proportion of 
the output of the tin mines and using the metal 
to throw on the market when prices in the view of 
the Committee are advancing too rapidly, whilst 
tin will be bought in the open market when values 
are falling. It is understood that the Pool will 
buy tin when the price drops below £200 and sell 
when it rises above £230. The effect of this 
official manipulation has been largely to rob the 
market of its interest for speculators and to induce 
consumers to maintain a policy of hand-to-mouth 
buying. The lead market during the early months 
of the year showed a persistent strength, which 
was not maintained later, principally because of 
the decline in building operations. Whilst no 
doubt a considerable tonnage of this metal is 
required for munitions purposes, the amount is not 
so large as*in former years, and latterly the chief 
support of the market has come from the cable 
makers. Spelter has been the weakest of the four 
metal markets, and it seems doubtful if an early 
improvement will take place. Suggestions that a 
producers’ Cartel should be formed have been 
approved in theory, but present many difficulties 
in practice. Without Germany no Cartel could be 
effective, and as that country is both an importer 
and a producer of spelter it is difficult for her to 
agree to any proposals which would raise the price 
of the metal to her consuming trades. 

The improvement in the markets in June and 
July is regarded as an indication that a revival may 
be expected in the early autumn. It is perhaps a 
matter for surprise that a change for the better 
should have occurred at the beginning of the 
holiday season, since the non-ferrous metal markets 
are usually sharply affected by the slackening in 
the demand arising from this cause. The custom of 
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taking holidays in July and August has become 
more universal of late years in this country, on 
the Continent, and in the United States, and now 
exercises a correspondingly greater influence upon 
the world’s commodity markets during those 
months. The effect is to restrict business and 
depress prices, and this year the tendency has been 
accentuated by the legalised holidays for workmen 
which have been instituted in France and Belgium, 
two important producers and consumers of metals. 
This cause has resulted in a practical cessation of 
industrial operations at times to an extent which 
may be gauged by the fact that this week 200,000 
metal and automobile operatives returned to work 
from holidays in Paris alone. It is probable that 
the reduction in output caused by holiday stop- 
pages neutralises the suspension of work in the 
consuming industries and that stocks do not 
accumulate ; but when there is added the resulting 
decline in commercial activity and the postpone- 
ment of buying operations the balance is heavily 
against the market. The extension of holidays to 
classes of the community which have not hitherto 
beenso favoured, therefore, will have to be taken 
into account to an increasing degree in the future 
in judging market prospects over a considerable 
part of the year. Looked at from this angle, 
the non-ferrous metal markets have maintained 
their strength more than might have been 
expected, and although in part this result can be 
ascribed to the demands for munition purposes, the 
outlook for the third quarter of the year may 
be regarded as distinctly favourable. 


The Social Relations of Science. 


Ir would be as yet somewhat premature to 
express any critical comment on the decision of the 
British Association’s General Council to establish 
a new division to deal with the social and inter- 
national relations of science. The new organisation 
is referred to as a division and not as a section and 
will not, apparently, be simply an addition to the 
twelve existing sections of the Association. Unlike 
the sections, it is to meet more frequently than once 
a year and its principal aim will not be the exchange 
of knowledge for the benefit primarily of those 
attending its meetings. It is, on the contrary, to 
supply material for the information of the public, 
to co-ordinate work dealing with the social rela- 
tions of science and, if required, to act in a con- 
sultativé capacity for the benefit of organisations 
and persons engaged in practical administration. 
In broad outline, the subjects which will engage 
the attention of the division will, we gather, cover a 


study of the effects of scientific advances on the 
well-being of the community and conversely the 
effects of social conditions upon advances in science. 

Doubtlessly in time further details will be 
announced regarding the nature of the division’s 
intended duties and work. At the moment it 
cannot be disputed that the question of the 
reaction of scientific progress on the welfare of 
mankind is occupying, if not agitating, the public 
mind. In his presidential address to the Associa- 
tion, Lord Rayleigh, as we noted last week, dealt 
trenchantly with the international aspect of the 
subject, the alleged responsibility of scientists for 
the increasing horrors of modern warfare. Pro- 
fessor Southwell, in his presidential address to 
Section G, dwelt on the same theme and made 
particular reference to the part played by engineers 
in the development and supply of warlike inven- 
tions and munitions. The speakers were alike in 
strongly defending the scientists and engineers 
against the implications and charges commonly 
made by the general public. It will be interesting 
to see how far the new division will feel itself com- 
mitted to supporting these presidential pronounce- 
ments and taking them as guides. The inter- 
national aspects of the division’s subject are, how- 
ever, obviously not to be regarded as providing the 
whole field for its activities. Included within its 
sphere, we may suppose, will be a study of the 
effect of scientific and engineering progress on 
public health, happiness, and habits, and, in the 
long range, on the evolution of the race. 

In the rapid march of progress there is sometimes 
little opportunity and sometimes little inclination 
to dwell upon and investigate the social reactions 
of the advances being made. Within this field 
many problems suggest themselves to the study of 
which the new division might usefully address 
itself. One comment only seems to be called for 
at this stage. There are to-day a number of people, 
some occupying prominent positions, who would 
like to see adopted some drastic scheme for the 
control of scientific developments and inventions 
with the declared object of guiding or compelling 
progress along paths which will bring no hurt to 
mankind. We believe that for fundamental 
reasons all such schemes are unworkable or, if 
they are practicable, that in the long run they would 
not prove to be of benefit to anyone. It is to be 
hoped that the new division will not allow itself 
to be led away into the pursuit of false or unattain- 
able ideals and that it will take an early oppor- 
tunity of enlightening the public concerning not 
only the nature of its duties, but the limitations to 





be expected in its performance of them. 








Forest Gas for Traction. 


HE name “ forest gas’ was coined in France to 
designate gas for power purposes produced from 
timber, brushwood, waste from sawmills, and other 
products that can be burnt or carbonised. Its interest 
as a fuel for motor vehicles began about fifteen years 
ago, when tests were made in France with charcoal 
suction gas for ploughing tractors, and then, under 
the auspices of the Government, important demon- 
strations were carried out at Blois with vehicles of 
all kinds running on wood and charcoal suction gas. 
An account of these demonstrations was published 
in THE ENGINEER. For several years interest in 
forest gas remained latent in consequence of the 
obvious necessity of creating a new fuel technique. 
Wood and charcoal suction gas plants were not prac- 
tically adaptable to lorries, and petrol engines could 
not conveniently run on suction gas without undue 
loss of efficiency, to the extent that petrol injection 
was necessary to enable the engine to rurf under peak 
loads. Nevertheless, one or two motor car firms 
continued to build lorries with wood and charcoal 
suction gas equipments, and manufacturers of such 
plants developed a new technique in construction, 
and builders of petrol engines fitted to them new 
cylinder heads and increased the bores for larger 
cylinder capacities and higher compressions. When 
the Government issued a decree last year to the effect 
that owners of ten or more omnibuses and lorries 
employed in public services and on public works must 
equip at least 10 per cent. of them with suction gas 
plants, progress in the use of the fuel had reached 
something like a practical stage. It was, nevertheless, 
only a first step, and the problem is confronted 
with economic difficulties that have still to be solved. 
The use of forest gas in France is a national move- 
ment, as it is in Germany and Italy, where much has 
been done to reduce the dependence of those countries 
on foreign oil fuels, and demonstrations, conferences, 
and congresses have been held to acquire experience 
and collate results and practical knowledge with a 





view to directing progress along the most promising 
lines. In order to ascertain what has been learnt 
from experience up to the present moment and what 
should be done to establish the industry on a sound 
and promising basis, the first important congress on 
this subject was held from July 15th to 18th at 
Limoges, Tulle, and Clermont-Ferrand, with demon- 
strations of passenger cars, lorries, and private cars, 
numbering about thirty, which conveyed members of 
the Congress from Limoges to Brive, and then to 
Tulle and Clermont-Ferrand, through the forestry 
departments of the Haute-Vienne, Corréze, Cantal, 
and Puy-de-Déme. Members of the Congress num- 
bered several hundreds, and included owners of 
forests, makers of suction gas plants, motor car 
engineers, fuel distributors, charcoal preducers, users 
of charcoal suction gas lorries, and representatives 
of economic and agricultural societies, while Members 
of Parliament and of the Government took an active 
part in the proceedings. Banquets were offered at 
the four towns visited, at two of which there were 
certainly close upon 500 present. These facts are 
mentioned to indicate the wide interests involved in 
a satisfactory solution of the forest gas problem and 
the importance attached to it by members of the 
Congress and the enthusiasm with which they set 
themselves out to deal with the question of national 
fuel supply. 

Before going into the technical aspects of the 
charcoal suction gas producer, it is desirable to con- 
sider to what extent the French timber supplies are 
likely to keep pace with a possible growing demand 
for charcoal for traction. The total area covered by 
forests in France is 325,000,000 acres. Of this total, 
25,000,000 acres are owned by the State, about three 
times as much by the communes, and the remainder 
by private groups or individuals. To what extent 
this area is available for fuel, it is impossible to 
ascertain. To begin with, the Government offers 
subsidies for afforestation in view of an expected 





dearth of foreign wood paper pulp in the compara- 
tively near future. Paper pulp and charcoal are 
therefore in opposition. At the Congress it was 
suggested that the Government should give at least 
one-tenth of the amount of subsidy for afforestation 
to the planting of trees for charcoal, so that in prin- 
ciple one-tenth only of the available supplies of timber 
would be used for traction. The situation is further 
complicated by not knowing definitely what will be 
the future trend of suction gas producer design. If 
any kind of wood were employed for gas production 
supplies may be regarded as ample, but, so far, the 
wood suction gas producer has come to something 
like a deadlock in consequence mainly of the diffi- 
culty of eliminating the corrosive pyroligneous acid 
and also of the cost of an apparatus which is neces- 
sarily of more complex construction than that for 
charcoal. There are, nevertheless, two makes of 
cars that are running on wood suction gas—the 
Brandt and the Berliet—and this matter will be 
dealt with more fully in another article. The use of 
wood has been relegated to the background until 
something more is done to prove its economy and 
reliability as a fuel for suction gas. One member of 
the Congress stated that he was running a small fleet 
of lorries on wood suction gas, and he attributed their 
satisfactory operation to the fact that they were 
always doing the same regular work and were in the 
hands of capable drivers who kept the suction gas 
plants and engines in good condition, for which 
purpose they were paid special premiums. I he 
Congress agreed that more attention should be given 
to the wood suction gas producer in view of the high 
cost of charcoal. As regards charcoal, there are 
differences of opinion as to the quality of the fuel to 
be economically employed. There is always a tend- 
ency to escape difficulties and to adopt the most 
suitable timber, which is necessarily of the hard sorts, 
such as oak and beech, from which the bark has to be 
removed to avoid the 2 per cent. of ash it produces, 
and is more expensive than the ordinary charcoal 
from smaller and softer woods. Owners of forests 
do not want any rigid selection of wood for the pro- 
duction of charcoal. The ordinary commercial char- 
coal from cut branches of from 10 em. to 15 cm. 
diameter is claimed to be quite satisfactory. The 
bark ash falls off when the charcoal is broken into 
lengths. 

While it is aftirmed that sufticient charcoal can be 
supplied indefinitely for 78,000 lorries in France, 
since the forests are renewed in eighteen years, the 
Congress gave a great deal of attention to the cost of 
the fuel. The cost is, of course, low compared with 
that of petrol, but it is not low enough, and as the 
consumption increases there would necessarily be a 
tendency towards price inflation. In order to guard 
against such a contingency, which has much to do 
with the reluctance of lorry users to adopt charcoal 
suction gas, charcoal suppliers and distributors agreed 
to the formation of a price control commission that 
would keep prices at a steady level. Prices are con- 
sidered to have been inflated by higher labour costs, 
and the discussion turned upon the necessity of 
eliminating labour as much as possible, first by the 
employment of machinery for cutting down and 
preparing wood for carbonisation; and secondly, 
by the use of metallic charcoal carbonisers. Professor 
Lepoivre, of the Ecole des Arts et Métiers at Lille, 
explained that at one of the State schools highly 
satisfactory results had been obtained during the 
past three months with the granting of diplomas of 
carbonisation to lorry drivers who prepared the 
metallic carbonisers and lighted them in the evening, 
and on the following morning they opened the vents 
at the bottom and the carbonisation was completed 
by noon. The training of drivers of charcoal suction 
gas lorries to prepare and supervise charcoal burners 
is being done elsewhere, and an extension of this 
system was strongly recommended by the Congress, 
for with the metallic carbonisation apparatus now 
employed the work is largely automatic and only 
occasional attention is required. The idea of training 
men to carbonise the fuel is to prepare a class of 
drivers who have no experience with the petrol 
vehicle and have, therefore, no prejudices to over- 
come. The members of the Congress visited a forest 
where Monsieur Davous showed them half-a-dozen 
metallic charcoal burners which were being looked 
after by one man and a helper. There was a similar 
demonstration during a visit to the farm of the new 
State agricultural school at Neyrac. 

A paper by Monsieur Chagnon, professor at the 
Ecole Centrale, on the preparation of compressed 
charcoal with the object of producing a convenient 
and clean form and size of fuel of standard quality 
introduced an element of controversy that disturbed 
charcoal producers who have long feared that the 
control of the fuel supply would pass out of their 
hands. It began when it was reported that the State 
intended to lay down factories all over France for the 
manufacture of a charcoal composite fuel. Monsieur 
Chagnon explained what had been done to overcome 
the difficulties of producing an agglomerate of finely 
ground charcoal with anthracite by means of a special 
press. He spoke of 55 per cent. charcoal and 45 per 
cent. anthracite, but said that excellent results had 
been obtained with a larger percentage of charcoal. 
Monsieur Charles Roux presented samples of a similar 
compound of coal and charcoal and what he called a 
metallurgical coke made out of a combination of 
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charcoal, coal, and mineral oil. All at once the Con- 
gress veered round to the compressed charcoal com- 
posite fuel, which was henceforth regarded as offering 
the only practical solution of the suction gas problem, 
and the solution was in fact a return to the normal 
type of suction gas producer, modified in many ways 
and considerably lightened to meet the requirements 
of road vehicles. Charcoal producers protested 
against what they declared to be an organised attack 
on their industry, but it is obvious that if it be true 
that composite standard fuels will give an enormous 
development to suction gas for traction, should the 
conditions of cost be favourable, charcoal producers 
will dispose more largely of their products than if char- 
coal alone were used for a limited number of vehicles. 

The general use of standard compressed fuels with 
charcoal as a base greatly facilitates the distribution 
of supplies, the cost of which, in the case of charcoal 
alone, was declared by Monsieur Pallu, Principal 
Inspector of Eaux et Foréts, to be catastrophic, 
presumably on account of its volume. As the Con- 
gress neared its conclusion it became evident that 
plans attributed to the Government for the laying 
down of centres of charcoal production all over the 
country had been carefully thought out, and that both 
for economic and military purposes definite lines of 
development had been traced. The military require- 
ments will be relegated to vehicles operating in the 
rear and all those taking part in actual warfare will 
continue to use petrol. If, as seems probable, the 
future will see a general employment of charcoal 
composite fuels, always supposing that the cost does 
not exceed an economical level, the problem of the 
suction gas producers for traction remains the same. 
An interesting paper on this subject was read by 
Monsieur Septembre, Secretary of the Superior Council 
of Forest Fuels, in which the shortcomings of the 
suction gas producer were revealed with the idea of 
indicating the difficulties that makers had still to 
overcome. All the operations of the producer absorb 
heat units, and he declared that the gas had to reach 
the filter at a temperature of 60 deg. Cent., which is 
also confirmed by Professor Lepoivre, who says that 
this temperature is necessary to avoid condensation 
that would interfere with the passage of gas through 
the filter. Some suction gas makers, however, affirm 
that the temperature of the gas at the filter is much 
less. There is much to be done to restore heat units 
that are lost in the producer and to reduce the tem- 
perature of the gas at the induction valves. In the 
ordinary petrol engine the power lost when using 
charcoal suction gas is generally 49 per cent., but with 
bigger cylinder heads and a larger bore and a com- 
pression of 7-5 to 8 the Joss is reduced to 21 per cent. 


to 10 and even 11, and unexpected results were 
obtained with the ignition, which was much more 
effective than had been expected with a suitable 
adjustment of electrodes and a sufficiently high 
voltage. A considerable amount of work has been 
carried out at laboratories, including the laboratory 
of the French Automobile Club, where the experi- 
ments undertaken by Monsieur Lumet lead him to 
affirm that the engine running on suction gas must 
have a volume of 1-6 compared with that of the 
petrol engine, though Professor Lepoivre insists that 
the ratio of volume between the two would be 1-3. 
In view of the high compressions possible, Monsieur 
Septembre believes that the suction gas engine can 
be made to give the same power as the petrol engine 
of approximately the same weight and speed. The 
cylinder must be completely filled with a cold gas, 
which means the suppression of all obstructions in 
and from the generator. Moreover, the suction gas 
plant must be lighter, smaller, simpler, automatic, 
and cheap. The cost of suction gas plants, as well 
as of metallic charcoal carbonisers, can only be 
reduced considerably when the demand for them is 
sufficiently great to allow of their being manufactured 
in quantity. Simplicity and automatic action are 
essential to the success of charcoal suction gas for 
traction. During the demonstrations it was suffi- 
ciently obvious that the vehicles needed skilled 
driving, and there were occasional troubles through 
the shortage of gas supply to the engine. At present 
such gas equipments represent a dead load of 
500 kilos. for lorries and 160 kilos. for private cars. 
These weights, it is declared, must be reduced. 

There were some suggestions that suction gas 
could be usefully employed for locomotives running 
on local railway lines that are being abandoned, but 
the possibility of this being done appeared remote in 
view of the paper read by Monsieur de Vernon, 
Inspector of the Division d’Etudes d’Autorails de la 
Région de )’ Ouest of the National Railway Company. 
Monsieur de Vernon gave detailed results of experi- 
ments carried out with oil engines adapted for running 
on charcoal suction gas for auxiliary work, the 
carbonised wood being old sleepers, which offer as 
good a fuel as could possibly be chosen. His con- 
clusions were reserved, without being unfavourable, 
and they indicated that for railway work charcoal 
suction gas cannot be regarded as fulfilling the 
exacting requirements of railway traffic. This sense 
of present limitations was frequently impressed upon 
the Congress, which served a useful purpose in show- 
ing that suction gas for transport has entered upon a 
new stage of progress and in providing data and 
indications that should facilitate a more rapid advance 





Experiments have been made with compressions up 


in the future. 
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SECTION G (ENGINEERING). 

HE proceedings of Section G (Engineering) of the 

British Association, which has held its annual 
meeting in Cambridge, were opened on Thursday 
morning, August 18th, in the Engineering Laboratory, 
when Professor R. V. Southwell, F.R.S. (Professor 
of Engineering at Oxford), was inducted into the 
chair as President of the Section by Sir Alexander 
Gibb, F.R.S., the retiring President of the Section. 
Sir Alexander commented on Professor Southwell’s 
help to engineering science, and expressed gratifica- 
tion that Professor Southwell should preside over the 
Section during its meeting in Cambridge, in view of 
the good work he had carried out at Cambridge in the 
past. 

Professor Southwell delivered his presidential 
address, entitled ‘‘ The Changing Outlook of Engi- 
neering Science.” The main portion of this address 
was published in last week’s issue. 

Professor Sir Thomas Hudson-Beare (Senior Past- 
President of the Section), who will celebrate next 
year his jubilee as a Professor of Engineering, pro- 
posed a hearty vote of thanks to Professor Southwell 
for his brilliant address. He recalled that he had seen 
many changes in the curriculum for the training of 
young men for the engineering profession. At one 
time, he said, he had had to teach everything, there 
being no lecturers and only one or two demonstrators ; 
but since that time the curriculum in every engineering 
school in the kingdom had been expanded, for it was 
realised that it was bad to crowd students into labora- 
tories hour after hour without giving them time to 
assimilate and think over what they had been taught. 
Professor Southwell’s address would stimulate thought 
in that direction, and those responsible for the training 
of engineers would do well to give it careful study. 
If a student were crammed too much with knowledge 
at lectures and in the laboratory, he had no time to 
develop his character. Social activities were of the 


greatest importance, for much of the young engineer's 
value to his employers would depend upon whether 
or not he was a “‘ good mixer ”’ and whether he could 
manage large numbers of men of quite different social 





standing and outlook. 


Training in that respect was 


Association. 


II. 


gained largely in the engineering and other societies 
in the universities. 

The vote of thanks was accorded with acclamation, 
and Professor Southwell briefly responded. 


THE ENGINEERING PUBLIC RELATIONS 
COMMITTEE. 


A note from Sir Clement Hindley—the Chairman 
of the Engineering Public Relations Committee, 
which has been formed by fourteen of the leading 
engineering institutions in order to present to the 
public information concerning the science and practice 
of engineering and its services to the public—was 
read to the meeting by the President, who said it had 
been hoped that Sir Clement would have been able to 
speak on the subject personally in Cambridge. In 
the note, Sir Clement said that public relations, for 
the engineer, might be defined as the interpretation 
of the engineer to the public and of the public to the 
engineer. For too long the engineer had been 
immersed in his own work and in seeing that it was 
efficiently and economically carried out, and he had 
not found time to keep the general public advised 
of what he was doing. As to the future work of the 
Committee, he stated that, following the delivery of 
the two lectures last Christmas to young people on 
the subject of the building of big bridges—the lecturer 
being Professor C. E. Inglis, of Cambridge—it was 
expected that next Christmas there would be a lecture 
in London on the subject of speed, and also a lecture 
in Edinburgh. Lectures were also being made 
available for schools and colleges. It was proposed 
to present a paper on the engineer’s contribution to 
the health of the community at the Public Health 
Services, Engineering, and Equipment Exhibition 
and Congress to be held in November of this year, 
whilst a series of twelve lectures on the engineer and 
the community would be delivered in the autumn in 
London. Exhibits illustrating different branches of 
engineering ; co-operation with the B.B.C.; the 
provision of a service to which the national Press could 
refer for accurate information about the work of 
engineers ; the use of films, &c., are some of the 





PAPERS BY JUNIOR ENGINEERS. 


A new experiment inaugurated by Section G at the 
Cambridge meeting, which proved its value on the 
first morning of the Section’s proceedings on Thursday 
by reason of the quality of the papers, was that of 
inviting the younger scientific workers to present 
accounts of work with which they have been con- 
nected, in order that, engineers may have a general 
understanding of the purpose of such work. 


Method for the Solution 
Equation. 


Relaxation of Poisson’s 

The first paper of the series was by Mr. D. G. 
Christopherson, of the Engineering Laboratory, 
Oxford University, who discussed some work on the 
application of the relaxation method to the solution 
of Poisson’s equation and its extension to cover 
problems in two dimensions. Having explained 
briefly the theory of the matter, he dealt with the 
application of the method to the problem of torsion 
on an equilateral triangular shaft, and said that the 
relaxation method, although it claimed to be only an 
approximation, had justified itself in the solution of 
such problems. 


Relaxation Applied to Calculate the Flow of a Com- 
pressible Fluid. 

A second paper from the Engineering Laboratory 
at Oxford was presented by Mr. J. R. Green, who dis- 
cussed a recent extension of the relaxation method 
to the calculation of the flow of a compressible fluid. 
The paper, however, was in a tentative form, and it 
is hoped to publish it fully in the near future, when 
further work has been done. 

DISCUSSION. 

Professor W. Cramp, in the course of the ensuing 
discussion, said it appeared that the problems dealt 
with divided themselves into two classes, viz., those 
in which there were circles and curved surfaces, and 
those in which the surfaces were flat, as in the case of 
the triangular shape. He had doubts as to why the 
relaxation method should be superior (for flat surfaces) 
to the use of the Schwarz-Christoffel formula, which 
was exact and seemed to be a good deal easier to 
apply than the relaxation method, and he asked in 
what respect the relaxation method helped engineers 
when dealing with materials having flat surfaces, 7.c., 
materials having sections represented by straight 
lines. At the same time, he emphasised that his 
remarks did not imply condemnation of the relaxation 
method. 

Professor Southwell agreed that flat surfaces could 
be dealt with by the Schwarz-Christoffel method. 
But the problems to which the relaxation method 
was being applied in the work at Oxford were chosen 
with a view to testing out the relaxation method. 
No particular shape made the problem easier, so that 
any shape would do for the purpose of testing the 
method ; but the problem of the equilateral triangle 
had been chosen because it was one for which Pro- 
fessor Hele-Shaw had determined the streamlines, 
and thus a standard of comparison was available. 

Professor B. P. Haigh remarked that the papers 
were the first to discuss the extension of the relaxa- 
tion method to deal with the plastic as well as the 
elastic problem. After pointing out that the calcula- 
tion of stresses was but a means to an end—we 
wanted to know whether structures were safe—he 
referred to a method of coating models with a brittle 
varnish and, following the application of water 
pressure or loads, observing the places at which the 
varnish fell off, as indicating the boundaries of the 
plastic flow. The plastic disturbances were not 
necessarily failures, but they showed the kinds of 
stresses occurring. He suggested, therefore, that 
those who were intending to employ the relaxation 
method for the evaluation of stresses and strains 
might use the flaky varnish process in order to find an 
approximate solution before tackling lengthy analyses. 


TRANSIENTS IN TRANSFORMERS. 


Mr. F. B. Greatrex, B.A., presented a short paper 
on transients in transformers. He gave an oscillo- 
graph demonstration of the voltages occurring inside 
a transformer and described the methods which had 
been developed to investigate the phenomena. He 
emphasised the growing importance of the subject, 
in view of the ever-increasing use of high-voltage 
transmission lines and the consequent increase in the 
possibility of lightning troubles. For the purpose of 
his demonstrations he used a recurrent surge oscillo- 
graph. This equipment comprised (1) an impulse 
generator operated from 50-cycle mains to give an 
impulse once every cycle, with a peak value at 600 
volts ; and (2) a cathode ray oscillograph and asso- 
ciated time sweep circuits which were interlocked 
with the impulse generator. One of the chief advan - 
tages of the recurrent surge oscillograph, he said, 
was that it operated on low voltages, which could not 
damage the transformer or other apparatus under 
test, but it allowed a complete examination of the 
voltages developed inside the transformer and 
measured them as a percentage of the applied voltage. 
The impulse, which was seen on the screen of the 
cathode ray oscillograph as a stationary picture, had 
a wave front of 1 microsecond and a tail which could 
be varied from 50 to 1000 microseconds. He used the 
wave with 100 microseconds tail, since that was 





other methods it is proposed to adopt. 





fairly representative of the lightning surges found in 
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practice. Similarly, he used a time sweep having a 
horizontal length representing 1000 microseconds, 
though that also could be altered te examine different 
parts of the wave. He then discussed and demon- 
strated the effects of impulse on a single transformer 
winding, the production of oscillations, the effect of 
winding connections on a single-phase transformer, 
of shorting the low-tension winding, of earthing one 
end of the low-tension winding, and of voltages on and 
across the low-tension winding, contrasting the 
different phenomena occurring with the neutral point 
earthed and isolated respectively. Finally he demon- 
strated the effect of impulse applied to the low-tension 
winding, pointing out that with the impulse so applied 
a very large voltage was induced electro-magnetically 
in the high-tension winding. Under normal practical 
conditions, he said, that did not cause serious over- 
voltages, because the high-tension winding was 
usually connected to an overhead line. Connecting 
500 ohms across the high-tension winding reduced the 
voltage on it enormously. 

Professor E. W. Marchant (Liverpool) asked 
whether the author had experimented with strength- 
ened end turns in the transformer. Mr. Greatrex 
replied that experiments had been made with rein- 
forced end turns, and it seemed that the reason for 
the increased voltage further down was the oscilla- 
tion of the end turns, which had a natural period of 
their own and introduced spurious oscillations into 
those occurring at any point. 


SUPPRESSION OF RADIO INTERFERENCE CAUSED 
BY TROLLEYBUSES. 

Mr. J. E. M. Coombes outlined briefly in the last 
paper on Thursday morning the methods employed 
to suppress interference with radio reception resulting 
from the operation of trolleybuses. The possible 
sources of interference were trolley wire collectors ; 
the driving motors (due to sparking at the com- 
mutators); auxiliary motors, such as windscreen 
wiper motor, compressor motor, &c.; and the con- 
tactors associated with the control of the speed of the 
vehicle. Interference from the main make-and-break 
of the contactor was quite small. The degree of 
interference arising from the trolley wire collectors 
depended largely on the condition of the trolley 
wires ; if they were badly oxidised there might be 
considerable crackling in receiving sets. The obvious 
ways of suppressing interference from the trolley 
wire collectors were to use a choke coil or a double- 
wave “ stopper-coil,”” of which two could be fitted to 
each vehicle. He described an instrument which had 
been devised to measure rapidly the characteristic of 
the coils. The equipment was self-contained and 
would measure the impedance of the coils from 200 m. 
to 2000 m. It consisted of a variable capacitance, a 
fixed inductance, and a variable resistance, with a 
voltmeter. Such coils, however, did not prevent 
radiation from the wiring of the omnibus, and it was 
better to try to suppress each individual source of 
interference separately. A draft specification had 
been prepared by the British Standards Institution, 
based on recommendations of the International 
Electro-Technical Commission and the International 
Broadcasting Union. Interference from trolley wires 
could be suppressed by keeping the wires clean and by 
connecting condensers to earth at regular intervals 
along the wires, thus short-circuiting the interference 
to earth; interference from driving motors and 
auxiliary motors could be suppressed by condensers 
connected across the brushes; and for suppressing 
interference from contactors a trip coil had been 
developed, having high impedance over the medium 
and long-wave bands, to be connected in the leads to 
the control circuits of the contactors. In view of the 
weight of the double-wave stopper coils (about 50 lb. 
each), of which two were fitted to vehicles for suppress- 
ing interference from trolley wire collectors, closed 
circuit choke coils were available as an alternative, 
weighing only 2 Ib. or 3 Ib. each. 

DISCUSSION. 

Green asked for more information as to 
the means of suppressing interference from the 
collector wheel and overhead trolley wires. Mr. 
Coombes replied that one improvement in recent 
years was the substitution of carbon blocks for the 
wheels. To prevent interference travelling along the 
overhead wires, condensers from the wires to earth 
were used. 

Professor L. 8. Palmer (University College, Hull) 
asked whether the results of the methods used for 
suppressing interference had proved satisfactory. 
Mr. Coombes said that tests had been made along the 
tracks and reception was practically trouble-free. 

The section adjourned until Friday morning, the 
afternoon of Thursday being devoted to a visit to the 
steel works of Kryn and Lahy, Ltd., at Letchworth. 


Mr. J. R. 


A MoviInG-coIL VIBROMETER. 

On Friday morning, August 19th, Section G held a 
discussion on the use of scale models in engineering. 
As this discussion was lengthy and important we 
defer our report of it until next week’s issue. Follow- 
ing it, Mr. G. O. Eccles, of the London, Midland and 
Scottish Railway Research Laboratory, Derby, pre- 
sented a paper in which he discussed the develop- 
ment of a new technique at the laboratory to record 
vibrations in buildings due to traffic, &c. 

Several preliminary trials were made, with varying 





success. The first attempt consisted of employing a 
pressure-sensitive carbon resistance, connected in a 
bridge circuit, across which an E.M.F. of about 200 
volts was applied. The output of the bridge was 
amplified up and fed on to the deflecting plates of a 
cathode ray tube. The resistance was used in a 
vertical position, one end moving with the ground, 
while deadweight loading was applied to the upper 
end. The advantages were that the instrument gave 
a direct indication of acceleration or force, and that 
its natural frequency was high. However, the device 
was insensitive, and the high amplification required 
resulted in “noise’’ voltage difficulties. Another 
disadvantage was the necessity for complete screening 
of the connecting leads because, owing to the high 
impedance necessary in the bridge circuit, there was 
a marked tendency to pick up radio frequency inter- 
ference. Finally, the pick-up unit could not be made 
sufficiently portable and the scheme was discarded. 

Experiments were then made with an electro- 
magnetic pick-up of the gramophone type; but 
whilst giving an adequate output, it was suspected 
that the natural frequency of the assembly employed 
would be within the range of frequencies that it was 
desired to record. It was also very sensitive to sound 
vibrations. Therefore that method also was con- 
sidered unsatisfactory. 

Preliminary trials were then made with a moving- 
coil instrument, and a design was evolved which 
appeared to satisfy all requirements. The only way 
to minimise the effect of resonance was to make the 
natural frequency of the instrument as low as possible, 
in the hope that it would be well below the lower limit 
of the frequencies which would be encountered. That 
procedure was successful, the lowest frequency that 
had been recorded being more than twice the instru- 
ment frequency. 

First, a moving-coil permanent magnet loud- 
speaker provided a suitable magnet and speech coil 
assembly. It was apparent that, to keep the natural 
frequency low, the suspended mass would have to be 
made large, at the same time keeping the suspension 
as weak as possible. It was therefore decided to 
make the comparatively light speech coil move in 
sympathy with the ground, while the heavier magnet 
was suspended on springs above it so that the magnet 
would tend to remain stationary in space. An E.M.F. 
proportional to the velocity of movement was thus 
generated across the coil. 

The author illustrated the construction of the 
instrument. The magnet was clamped to a heavy 
brass weight, the whole being suspended from a bell- 
crank lever which pivoted about knife-edges. The 
suspended system was centred at the top and bottom 
of the outer casing by stainless steel strips. The 
pick-up coil was screwed to the base of the instrument 
so that it travelled in the air gap of the magnet. 
Three supporting feet were provided on one side of 
the casing, and by removing the springs and placing 
the pick-up on those feet horizontal disturbances 
could be recorded. The system of suspension adopted 
gave the instrument a natural frequency of 3-65 
cycles per second. No special damping was neces- 
sary; apparently the friction introduced by the 
supporting springs and lever damped the instrument 
sufficiently. 

The output of the pick-up was applied to a gas- 
focused cathode ray tube through a three-stage 
amplifier, which latter gave alternative amplifications 
of 400 and 20,000, and single-sided deflection was 
employed. For general purposes the higher amplifica- 
tion was required in order to obtain sufficient output 
at the cathode ray tube. If extreme sensitivity were 
required, a high-ratio step-up transformer could be 
connected between the pick-up and the amplifier. 
Under those conditions no trouble was experienced 
with instability if simple precautions were observed, 
such as providing screening for the valves, and the 
sensitivity was such that vibrations imperceptible to 
the senses could be recorded without difficulty. 

After stating that the chief advantages of a moving- 
coil instrument were that it could be given a low 
natural frequency and that its impedance could be 
made quite low, the author said the latter was impor- 
tant because it permitted the use of long connecting 
leads between pick-up and amplifier. Although the 
instrument was portable, the recording gear was not, 
so that for exploring a large building leads perhaps 
300ft. or 400ft. long were required. No difficulty was 
experienced provided that a small low-pass resistance- 
capacity filter was inserted in the leads at the amplifier 
end to by-pass any radio frequency interference. Over 
the range of frequencies covered the frequency 
response of the amplifier was constant within less than 
5 per cent., whilst the attenuation of the filter was of 
the order of 1 per cent. It should be possible, the 
author said, to reduce those figures without much 
difficulty, if desired. 

After a good deal of work, continuous recording 
was adopted, and a roll-film container was designed for 
fitting to the back of a plate camera, the film being 
driven at a speed of about 7}in. per second. A small 
synchronous clock motor was employed for time 
marking the record. The spindle was fitted with a 
radially slotted disc, one side of which was illuminated 
by a small lamp, the number of slots being arranged 
to give flashes of light at 1/100th second intervals, 
the flashes being reflected into the field of view of the 
camera by a small mirror and focused on to one edge 


of the film. 





A pick-up of that type, said the author, measured 
rates of displacement, 7.e., the amplitudes of the 
recorded waves indicated velocity of vibration. 
Should it be necessary to record acceleration, a 
differentiating circuit could be inserted in front of 
the main amplifier. That would reduce input from 
the pick-up, and another stage of amplification 
would be necessary to compensate for that loss. 

Examples of the records obtained were shown. 


Discussion. 
Dr. M. C. Marsh said he imagined that instru- 
ments of the nature described had been used 


for many years in America and in this country in 
geophysical surveys, and especially in connection 
with oil prospecting. Recently he had made a test 
with an instrument without an amplifier and with a 
string galvanometer, and had obtained records. 
If that were developed on _ suitable lines he 
believed a portable apparatus might be built to 
give vibration records suitable for ordinary work. 
The string galvanometer used was of very high 
resistance, and the vibrometer was of low resistance, 
so that they were not matched, but he believed the 
matching of the two parts of the apparatus would 
result in better records. 

Professor B. P. Haigh said it had always appeared 
to him to be better to measure speed and not dis- 
placement. At the same time, users must exercise 
care in the interpretation of results, because the 
height of the wave varied according to whether the 
instrument used measured displacement, velocity, 
or acceleration. It was important, therefore, to 
indicate the system used. 

Mr. L. F. G. Simmons (National Physical Labora- 
tory) stated that the Einthoven string galvanometer 
was a particularly sensitive instrument. He referred 
to a mechanical kind of vibrometer developed at 
the N.P.L., which would record quite high frequencies. 
The motion of the wave was magnified mechanically, 
and the recording was effected by a scratch on smoked 
or waxed glass. The system described by Mr. Eccles 
had, however, the great advantage that it would 
record at a distance, whereas the mechanical vibro- 
meter referred to would not. 

Mr. F. C. Johannsen (L.M.S. Railway research 
department) said that no doubt the Einthoven 
galvanometer had the advantages claimed for it, 
but from the point of view of a railway servant it 
represented a very considerable amount of non- 
paying load. Mr. Eccles had tried to design an 
instrument as portable as possible. Although 
the natural frequency in that instrument was low, 
it might be desirable in some circumstances that it 
should be lower ; if such circumstances arose in the 
future it might be desirable to modify it or build 
another in which the natural frequency was reduced 
to the order of one cycle or less per second by the 
introduction of negative springs. Further informa- 
tion was needed as to the way in which vibrations, 
in respect of frequency, amplitude, and other qualities 
affected the comfort of human beings, and probably 
the most important characteristic of vibration that 
we required to know was its acceleration. It would 
therefore be necessary to introduce the differentiating 
circuit referred to in the paper. 

Mr. H. Rottenburg suggested that to demand from 
instrument makers three separate machines, one to 
measure displacement, another velocity, and another 
acceleration, would impose upon them a heavy 
financial burden, whereas if we could get the time 
base and the amplitude correct, it would be simple 
to work out the curve of acceleration from an analysis 
of the curves of displacement and velocity. 

The President (Professor Southwell) pointed out 
that in the differentiation of a curve the thickness 
of a line became important, whereas if we could 
start from the accelerometer end the integration 
might not present the same difficulties. 

Professor B. P. Haigh said he believed the 
differentiation could be done electrically, so that 
no hand operation was required. That was a great 
feature in an instrument of the type described, as 
compared with the displacement type, which would 
require double differentiation. 

Mr. G. Wohlgemuth, dealing with a statement 
that amplifiers were very unstable, said that very 
stable amplifiers could be produced by introducing 
a negative feed-back. 

Mr. C. H. Edgecombe, referring to the suggested 
use of the galvanometer in place of a cathode ray 
tube, said he believed the galvanometer was all right 
when the oscillations recorded did not affect the 
galvanometer itself. On motor car tests, and so 
forth, however, the effect of the oscillations of the 
car on the galvanometer might upset the records. 
The cathode ray, with its lack of inertia, seemed to 
be an ideal means of getting a record; it was not 
affected by the oscillations of its support. 

Mr. Eccles agreed, but said he believed it would 
be necessary to screen the tube. 

The Section then adjourned until Monday. 

(To be continued.) 








INDIAN Ratibway AccIDENT.—A passenger train was 
derailed between Trichinopoly and Madura on Sunday, 
August 21st, at a point where the line had been washed 
away by a cloudburst. Reports state that twenty-five 
passengers were killed and 117 injured in the accident. 
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Carbon Pile Voltage Regulators. 


We recently inspected at the Deptford Works of J. 
Stone and Co., Ltd., some carbon pile regulators for 
maintaining the pressure of generators or circuits constant 
They are 


irrespective of load or varying supply voltage. 





from the cage by washers. In some cases a combination 
of two or more piles is operated together. The piles 
are liberally rated, and will carry overloads of short 
duration and will withstand very high temperatures, 

To re-establish when necessary the minimum resist- 
ance of the pile there is a resetting device con- 
sisting of a spring calibrated to exert a definite force on 
the pile through a plug or lever normally locked in position 





r 


which progressively reduces the valve opening when turned 
in a clockwise direction, the damping effect can be adjusted. 
An “off” set screw against which the rotor rests when 
the regulator is inoperative is so set that the pile com- 
pression member is off the top dead centre in the 
direction of rotation, and when the rotor moves into the 
stator embrace it tends to decompress the pile and increase 
its resistance, whilst an “‘ on ” set screw serves to limit the 











f 
k 
ay 
t 
' 
f 
} 
/ 











FIG. 1—DIRECT-OPERATED D.C. CIRCUIT 
REGULATOR, COVER REMOVED 


made for direct or pilot operation, and consist of auto- 
matically controlled carbon piles assembled to constitute 
# variable resistance. In some cases the regulators have 
a single pile and others several piles. For generators 
the regulator is connected in series with the main field 
winding, an exciter field winding, or generator and exciter 
fields in parallel, whilst for circuit voltage control they 
are connected in series with the load. 

All direct-operated regulators have their excitation 
or potential coil connected across the circuit to be con- 
trolled, and variation in the degree of compression of 
the piles produced by a helical spring is brought about 
by a rotor having a semi-rotary motion within a stationary 
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A.—Carbon pile of regulator. 
B.—Regulator shunt exciting coil. 
C.—Voltage calibrating resistance. 
D.—Temperature-compensating resistance. 


FiG. 4—REGULATOR EXCITATION FOR D.C. 
GENERATOR 


magnetic system magnetised by the coil. Hence the 
resistance of the pile or piles is varied according to the 
voltage. The design of the magnetic system with its 
armature or rotor ensures that all the forces are balanced 
throughout the movement provided a given excitation 
is maintained. But to all variations in voltage to which 
the potential coil is subjected, the rotor immediately 
responds, and by its movement automatically adjusts 
the ohmic resistance of the carbon piles, thus maintaining 
the voltage constant. If any voltage other than the 
correct one be applied to the excitation coil, the rotor 
moves in a clockwise or anti-clockwise direction, depending 
on whether the voltage is above or below the correct value, 
and the movement is transmitted to compress or decom- 
press the pile so that its resistance varies accordingly. 
The rotor of the magnet system mounted between the poles 
is devoid of windings and its movement is damped by an 
oilless dashpot. A cage insulated by special glass tubes or 
refractory material holds the carbon rings in position 
while pressure is applied through a pile compression 
member at the lower end of the pile. Collecting plates 





carrying the current to and from the piles are insulated 





FiG. 2—DIRECT-OPERATED D.C. GENERATOR 


REGULATOR 


by a nut and bolt. Provision is also made for altering 
the rate of increasing force with the elongation of the main 
spring by screwing the spring further on to the threaded 
mandrel if a higher rate is required and by screwing the 
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A.—Carbon pile of regulator. 
B.—Regulator shunt exciting coil. 
C.—Voltage calibrating resistance. 
D.—Temperature-compensating resistance. 
E.—Single-phase excitation rectifier. 


Fic. 5—REGULATOR EXCITATION FOR ALTERNATOR 


mandrel out of the spring to decrease the rate. By moving 
the whole assembly the initial tension of the spring may be 
adjusted. 


The oilless dashpot consists of an _ electro-graphitic 
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H.—Field of main machine. 
J.—Field of exciter. 


A.—Carbon pile of regulator. 
B.—Regulator shunt exciting coil. 


Fic. 6—-REGULATOR CONTROLLING EXCITER FIELD 


plunger working in a non-corrosive cylinder pro- 
viding a self-lubricating combination unaffected by 


temperature over a wide range. By regulating the 


FIG. 3—DIRECT-OPERATED A.C. GENERATOR 
REGULATOR 


rotor travel and prevents the pile moving to give an open 
cireuit. » 

A temperature-compensating resistance is connected 
in series with the shunt coil to reduce the effect of tem- 
perature rise on the operating voltage. Normally, the 
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H.—Field of mains machine. 
J.—Field of exciter. 


A.—Carbon pile of regulator. 
B.—-Regulator shunt exciting coil. 


FIG. 7—REGULATOR CONTROLLING GENERATOR 
FIELD AND EXCITER FIELD WINDINGS 


coil is wound for about one-third of the regulated voltage, 
the remaining two-thirds being absorbed across the tem- 
perature-compensating resistance, although, when it is 
desired to keep the regulator temperature error within 
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A.—Carbon pile of regulator. 
B.——Regulator shunt exciting coil. 
C.—Load Voltage calibrating resistance. 


D.—Temperature-compensating resistance. 
L,. L,, Lg.—Load sections. 


FIG. 8.—SIMPLIFIED CONNECTIONS FOR SERIES 
REGULATOR 
The 


specially low limits, the ratio is modified. com- 


pensating resistance includes a unit with a tapping clip 


which serves to adjust the regulator voltage setting. When 
close limits of precision are required, two adjustable 





air flow from the cylinder by means of a valve screw, 





resistances may be provided, one for coarse adjustment, 
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and the other for fine. Normally, sufficient adjustment 
is allowed for any setting within + 10 per cent. of the 
voltage marked on the name plate. 

Direct-operated regulators for D.C. circuit control, 
D.C. dynamo control, and alternator control, are shown in 
Figs. 1-3, respectively, the last having two carbon piles 
and metal rectifiers for energising the regulator excitation 
coil. For regulator excitation, details for a D.C. dynamo, 
a single-phase alternator, or a three-phase alternator with 














FiG. 9—PILOT-OPERATED D.C. REGULATOR 


balanced load, are shown in Figs. 4 and 5 respectively, whilst 
Fig. 6 shows the regulator carbon pile position in circuit for 
control in an exciter shunt field circuit, and Fig. 7 its 
position for control in combined generator shunt and 
exciter shunt fields. A simplified diagram of a directly 
operated series voltage regulator in a D.C. circuit is given 
in Fig. 8. 


Experience has shown that for the efficient control 























FiG. 10—LARGE PILOT-OPERATED D.C. MAINS 
REGULATOR 


of potential with heavy loads the increased weight and 
dimensions of the directly operated regulator are not 
consistent with the speed of response and precision 
which is just as essential as in the smaller applications. 
Hence, in the design of carbon pile regulators having a 
dissipating capacity of 250 watts and over, a form of 
regulator has been evolved in which the main power unit 
is controlled by a pilot regulator which responds to 
variations in the supply voltage. Several types of this 


pilot-operated regulator are made. A_ pilot-operated 
regulator designated type CLP may consist of one or 
more units coupled together, each unit comprising a 
clapper magnet system with an opposing helical spring 
and suitable mechanism for compressing or decompressing 
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Carbon pile main regulator. 
Carbon pile pilot regulator. 
B,.—-Exciting coil main regulator. 
B,.— Exciting coil pilot regulator. 
C.—Fixed resistance. 
D.—Temp. compensating resistance. 
{.— Rectifier. R.—Transformer. 
G.—Choke coil. 8.—Links. 


Fic. 11—-CONNECTIONS FOR LARGE PILOT -OPERATED 
REGULATOR 


the carbon piles which are normally held in a state of 
compression by the spring, the pull of the magnet system 
acting in direct opposition to the spring. Any increase 
in the magnet excitation tends to overcome the spring and 
decompresses the piles thereby increasing their resistance, 
the excitation of the magnets being controlled by the 

















FIG. 12—ROTOR TYPE PILOT-OPERATED REGULATOR 


| pilot regulator. The operating mechanism of the pilot 
| is similar to that described for directly operated regulators, 
but since the carbon pile only deals with the current which 
| controls the main regulator, it is smaller. One other 
fundamental difference that when the rotor moves 
| into the stator embrace it tends to compress the pile and 
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A,.—Carbon pile of main regulator. 
A,.—Carbon pile of pilot regulator. 
B,.—Exciting coil of main regulator. 
B,.—Exciting coil of pilot regulator. 


D.—-Temperature-compensating resistance. 


FIG. 13—PILOT-OPERATED REGULATOR CONNECTIONS 


decrease the resistance instead of decompressing the pile 
and increasing the resistance. The magnet system of the 
main regulator is situated immediately below the bracket 
carrying the piles. On three or four pile regulators the 
clapper to which the armature of the magnet system is 








riveted is spring loaded and connected through a crank 
to a vertical compression member. The clapper of regu- 
lators having six or more piles is connected through an 
adjustable link to a spring-loaded arm between the coils. 
This arm carries a vertical compression member connected 
through a link motion to the compression plates at the 
top of each carbon stack, and when more than one unit 
is employed the pile compression members are connected 
through links so that the operating forces are evenly 
distributed over all the carbon stacks. 

Each carbon pile assembly consists of a centre cast 
tube to which are fixed three insulating guides of refractory 
material. The annular carbon elements fit over this tube 
and are insulated at the top and bottom with washers. 
The pile compression plate takes the form of a casting 
having arms connected to a central boss to which is 
attached a guide rod passing through a bearing in the lower 
end of the cast tube, and on this rod is fitted an auxiliary 
pile spring connected by rods to a ring half-way down the 
carbon stack core. The effect of this auxiliary spring 
is to relieve the lower half of the pile of the weight of the 
upper half, which not only increases the resistance range, 
but gives an even heat range over the complete pile. 
The guide rod provides a means of adjusting the maximum 
decompression of an individual pile, and so prevents any 
one pile being open circuited. A pilot-operated regulator 
for D.C. control is shown in Fig. 9, and a large pilot- 
operated regulator for D.C. mains voltage control in Fig. 10 
and diagram of connections in Fig. 11. Other pilot- 
operated regulators designated types VS or VLD 
operate on the same principle as the directly operated 
regulators described at the outset and an example is 
shown in Fig. 12. The excitation coil is energised 
through a pilot regulator as shown in Fig. 13, which 
illustrates a regulator applied to a circuit supplied 
at variable voltage. 








Vertical and Horizontal Milling 
Machines. 


ON a recent visit to the showrooms of Soag Machine 
Tools, Ltd., Juxon Street, Lambeth, London, 8.E.11, 
we inspected a number of machine tools, including the 
new horizontal and vertical milling machines described 
below and illustrated in the accompanying engravings. 
Messrs. Soag’s premises have lately been extended, and, 
apart from a large variety of new machine tools of various 
descriptions, which are available, several of which have 
been described in these columns, the enlarged showrooms 
have enabled the firm to display a special selection of 
rebuilt milling machines. 

Shown in Fig. | is the new Soag vertical milling machine, 
and in Fig. 3 the universal pattern of the horizontal 
machine. The last-named machine is built both as a plain 
horizontal machine or as a universal milling machine, in 
which the table can be swivelled up to 45 deg. to either 
side. In general design both types of machine 
which, of course, are new and not rebuilt—are similar. 
They are robustly built and the column and. base plate 





FiG. 1—VERTICAL MILLING MACHINE 


form together a rigid and massive construction. The 
operating levers are arranged in two groups—one for the 
spindle speeds, the other for the feeds—-and both are 
easily accessible from the operator’s normal position. All 
the vee guides have adjustable gibs to take up wear and 
the machines are stated to conform to the limits of 
accuracy formulated by Professor Schlesinger. 

Describing first the vertical machine, the column and 
base, made of alloyed cast iron, are, as the engraving 
indicates, of ample dimensions to resist spindle deflection 
on heavy cuts. The base is built in the form of a coolant 
trough. Long vee guides are provided for the movement 
of the knee and saddle ; the knee is closed on top to give 
it additional stiffness and to protect the spindles within. 
The table is ribbed and provided with T slots ; a channel 
of large dimensions surrounds the table, but since the outer 
table edges are planed to the same level as the inner table 
surface, the whole of the table area can be utilised when 
required. A swivelling movement of up to 45 deg. to 
either side is provided for the spindle head, the required 
angle being set according to graduations marked on a 
circular scale. For locking the spindle head in the exactly 
vertical position a locating pin is fitted. The spindle can 
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be adjusted vertically through a distance of 3in. 
means of a hand wheel. 

Direct drive, through four vee-ropes, as shown in Fig. 2, 
from a constant-speed standard electric motor is provided. 
The drive and motor are built into the machine body and 
the arrangement is such that they are readily accessible 
through an opening in the column, after opening a hinged 
cover fitted with vents. Correct belt tension is obtained 
by adjustment of the hinged motor plate. 

The milling spindle driving mechanism consists of a 
ulti-friction clutch and hardened sliding gears on multi- 
splined shafts runnifig.in tapered roller bearings. Of 
chrome-nickel steel, the milling spindle is hardened and 
ground and mounted in tapered roller bearings, which 


take up both axial and radial stresses. The machine 


by 


is 

















FiG. 2—DRIVING MOTOR ARRANGEMENT 


supplied with sixteen spindle speeds, in either of two 
ranges, viz., 29-792 r.p.m. for normal work or 38-1180 
r.p.m. for machining brass, bronze, and light metals. The 
various spindle speeds are set by means of two levers and 
a hand wheel grouped together within easy reach of the 
operator, The hand wheel is provided with openings which 
serve to indicate the speeds for which the machine is set. 
For starting and stopping the machine is fitted with a 
clutch, which is operated from a shaft provided with a lever 
on each side of the column. An automatic brake works in 
conjunction to stop the machine quickly. 

Automatic feeds for vertical, longitudinal, and cross 
motions of the table are derived from a sliding gear-box | 
mounted on the left-hand side of the knee. This gear-box 
is driven by a vertical shaft housed in telescopic protecting 





FIG. 3—HORIZONTAL UNIVERSAL MILLING MACHINE 


tubes, and it can be operated from the front of the table. 
All the feeds are reversible, and adjustable trip stops are 
fitted for all the movements. The screw spindles for the 
hand adjustments are provided with micrometer dials. 
When the automatic feeds are in use the crank handles 
for hand adjustments are automatically disengaged by 
the pressure exerted by built-in springs. A rapid power 
feeding attachment enables quick table adjustments to 
be effected in all three directions. This motion is engaged 
by means of a conveniently situated lever and the rapid 
power traverse functions so long as the lever is lifted. 

All gears and bearings inside the column are lubricated 


of the oil can be observed through an inspection window. 
Table, knee, and feed gear-box are lubricated by large oil 
receptacles with distributing pipes. ‘The cooling suds 
circulating system is designed to avoid the use of external 
pipes. The coolant is fed to the cutter, collected in the 
table channels, then conducted through the saddle and 
knee, and by means of a telescopic tube drained into the 
machine base, which forms a suds reservoir. The pump is 
driven from the vertical feed shaft. 

An optional extra is an operator’s lamp, mounted on 

top of the machine. The required current at low voltage 
~24 volts—is obtained through a built-in transformer in 
the column. The switch for controlling this light is 
close to the main push button control on the column. 

As mentioned above, in general design the horizontal 
and vertical machines are similar, and the description of 
the vertical machine applies equally to the horizontal, 
machines, except as follows :— 

In the universal millers the saddle consists of two parts. 
The work table can be swivelled up to 45 deg. to either 
side, its position being indicated by means of a graduated 
dial. The overarm is box-shaped and is of strong design 
to resist stresses. It runs in vee guides and can be adjusted 
for position by means of a hand wheel, afterwards being 
locked by two nuts. The vee guides also serve to take up 
the bearings of the cutter arbor. Alternative spindle speed 
ranges are 20-640 r.p.m. for normal work and 30-950 r. p.m. 
for machining light metals. 

A universal dividing head is supplied as standard 
equipment with the universal machine, suitable for direct 
or indirect dividing. For milling worms the dividing head 
can be used in conjunction with a special milling head. 
The dividing head spindle is bored right through. Standard 
equipment supplied with the dividing head comprises an 
adjustable tailstock with flat centre, a normal centre, a 
driver, a quadrant, a set of change gears, and a chart. 


Table of Dimensions of Vertical and Horizontal Milling Machines. 


Vertical Horizontal 
machine. machine. 

Table length ... 53in. 53in. 
Table width 113 in. Il}fin. 
Maximum height spindle nose 

over table 18hin. 
Distance between column and 

brace 21 4 in 
Number of feeds Twelve ... Twelve 
Longitudinal feed per minute jin.—2814/,9in.... }$in.—29-% in 
Cross feeds per minute. 19 /,,in.—241/g,in. gin.—24in. 
Vertical feeds per minute jin.—16}in. din.—14jin. 
Rapid longitudinal power 

traverse per minute .. ... About 79in. S4tin. 
Rapid cross power traverse 

per minute About 79in. 69in. 
Rapid vertical powe r trave rse 

per minute About 39}in. ... 41in. 
Number of spindle ‘spe e ds Sixteen Sixteen 
Distance, centre of spindle to 

column guides l4in. 
Maximum clamping le mite 

cutter arbor . 16}in. 
Power of electric motor. 3-4kW 5 H.P 
Motor speed, r.p.m. 1400 1400 








Ore Conveyor Belt Lighting in 
South Africa. 


INVESTIGATIONS undertaken by the British General 
Electric Company, Ltd., Johannesburg, on the lighting of the 
picking belts in the gold-mining districts of South Africa, 
have led to beneficial results. While it was found that no 
two sorting belts were exactly alike, it was possible to make 
general recommendations applicable in the majority of 


cases. As the ore contains a variety of different coloured 
materials, and is always wet when passing over the 
picking belts, illumination which makes discrimination 


between useless and good ore easy and avoids, as far as 
possible, reflections in the facets of the rock and in the 
wet conveyor belt is desirable. For sorting purposes, 
daylight during the early morning was found to be more of 
suitable colour quality than that of the afternoon, and 
that light from daylight blue gas-filled electric lamps 
makes discrimination much more easy than that obtained 
from the vacuum electric lamps commonly employed. 
On the score of colour, it therefore appeared that Osira 
electric discharge lamps might prove suitable, and trials 
with these lamps showed this to be the case. 

By reason of the wide variation in light intensity on 


when an installation of Osira lamps was undertaken, that 
the intensity of the artificial light provided should be 
sufficient to supplement daylight and make it possible to 
maintain a minimum illumination of some 160 foot-candles 
on the picking belts, both by day and night. To meet the 
requirements, special reflectors were designed to house 
400-watt Osira electric discharge lamps and to provide an 
asymmetric distribution of light to concentrate the illu- 
mination along the belts as far as possible, and to provide 
a direct light cut-off well below the horizontal to avoid 
subjecting operatives to direct glare. The reflector finally 
evolved consists of a sheet steel metal housing containing 
curved frosted silvered glass mirror reflectors to direct the 
light up and down the length of the belt, and flat opal 
glass reflectors at the sides. When mounted 4ft. 6in. above 
the belts, and at approximately 10ft. intervals along the 
length, these reflectors were found to give satisfactory 
results. Where belts are over 100ft. long, lighting involv- 
ing a consumption of over 4 kW is provided for each belt, 
giving an illumination of 160 foot-candles. 

When the lighting system was first introduced it was 
found that the lamps had a short life, failures taking the 
form of cracked outer jackets. Investigation showed that 
the native operators were using the lamps to warm their 
hands, which were often very cold and wet, but on fitting 
wire guards over the mouths of the reflectors, the trouble 
disappeared. 

As variations in the intensity of daylight usually take 
place gradually, they may easily be unnoticed, and useless 
ore may be crushed when the light is poor. To overcome 
this, an automatic lighting control system has been 
adopted. By means of contactor gear, operated by a 
photo-electric cell, the lighting is switched on when 
daylight on the belts drops to 150 foot-candles. By day 
and night the available illumination is maintained at a 
minimum of 150-160 foot-candles, and the crushing of 
useless ore is avoided, while there is little chance of good 
ore being discarded. Since the introduction of this light- 
ing system several hundred Osira lamps have been installed 
in various crushing mills in the Johannesburg area, where 
the tonnage of ore dealt with in a given time 
stated to have been increased. 

The accompanying illustration shows in the foreground 
Osira lighting with daylight, whilst the dark section in 
the background shows the relatively small lighting 
intensity given by filament lamps. 
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A New Form of Filing Cabinet. 


AN interesting new type of filing cabinet which permits 
easy access to any of the drawers, no matter how high the 














AUTOMATIC FILING CABINET 

cabinet may be, has been developed by a French engineer, 
Monsieur E. Parent, of 83, Rue des Pyrénées, Paris (20e). 
It consists of a cabinet inside which the filing drawers 





the ore during varying daylight conditions, it was decided, 





ILLUMINATION OF 





by an automatic circulating pump, and the regular flow 





ORE CONVEYOR BELT WITH DISCHARGE AND FILAMENT 


move on an endless chain in such a way as to bring the 








LAMPS 





THE-ENGINEER 





Ave. 26, 1938 








RESERVOIRS FOR 


THE WATER SYSTEM 


OF C 


ASSIS, FRANCE 









































desired drawer into position at a level with a conveniently 
placed table top. 

The outside casing is made of thin sheet metal with an 
angle iron frame. On the side plates of this casing two 
oval tracks are fixed, to serve as guides for the moving 
drawer frames. These frames extend round the back and 
ends of each drawer; and provide a track of the usual type 
in which the drawers can be pulled out and pushed back. 
At the top of each frame a pivot is provided which carries 
a short lever and which also projects into the channel iron 
track at the sides of the casing, thus keeping the drawers 
in position. At the lower end of the short lever, a long 
T-shaped arm is pivoted. The T ends of successive arms 
are connected by link bars, so as to form an endless chain 
running on two large toothed wheels at each end of the 
casing. In order to ensure the rigidity of these chains 
in the straight section between the upper and lower wheels, 
a guide is provided in which the T ends are engaged and 
held vertical. In this way it is possible to space successive 
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FILING CABINET MECHANISM 


drawer frames so that the drawers will fit exactly above 
one another without leaving excessive space between them. 

At one end of the shaft bearing the lower of the toothed 
wheels a gear wheel is provided, and is connected by chain 
to a small electric motor at the bottom of the casing, 
where it is out of the way of the drawers when they move. 
This motor is controlled by means of two push buttons, 
on the outside of the casing, just above the folding table 
top, so as to be convenient to the operator. One of these 
buttons causes the motor to operate in one direction and 
the other causes it to be connected in reverse, so that the 
lrawers can be moved in either direction as desired by 
pushing the proper button. Access to the drawers is 
obtained by means of an opening in the casing front, 
covered, when the file is not in use, by a sliding door. 
This opening is designed to give access to two or more 


successive rows of drawers. It is claimed that this new 


form of file allows particularly easy access in filing rooms, 
where the files can be run up to the ceiling, no matter how 
high, without any difficulty of access. 











An Unusual Form of Reservoir. 


AN interesting form of reservoir for the water system of 
the town of Cassis has been built by the French firm of 
Chabal et Cie. Its peculiarity resides in the fact that the 
floor is formed of a series of “‘ trunconic ”’ sections radiating 
from a flat circular centre. This design is claimed to pro- 
vide excellent resistance to the water pressure without 
the need for very complicated and expensive foundations. 
Two reservoirs of this type have, as illustrated herewith, 
been built side by side at Cassis. 

The question of foundations was an important ,one, as 
the reservoirs had to be built on ground in which the solid 
bedrock crops out at one side of the site and then slopes 
sharply down to leave a thick layer of filled ground at the 
other side. The actual foundations of each reservoir 
consist of twenty-six radial walls, resting on the bedrock 
and rising to the level of the reservoir floor. Seven of 
these walls are very low and are cast in concrete, while 
the remainder are in masonry. The former are used at the 
side of the reservoir where the rock crops out from the 
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POWERFUL AMERICAN LOCOMOTIVES. 


Many American railways are adding larger and 
more powerful steam engines to their stock, both for 
passenger and freight service. Some of the passenger 
engines are streamlined, but there seems to be a halt 
in the streamlining of steam locomotives. These new 
engines became necessary on account of the increasing 
length and weight of ordinary passenger trains, and the 
increasing speed of freight trains. Fifty express passenger 
engines for the New York Central Railroad are of the 
4-6—4 class, with booster engine on the rear bogie. Draw 
bar horse-power at 65 miles an hour is 3380 H.P. All have 
driving wheels of the spokeless type, twenty-five with box 
wheels and twenty-five with disc wheels, all of cast 
steel. Alloy steels are used extensively to reduce weight, 
and some of the engines have roller bearings on the rods 
and crank pins. Ten have streamline housings on engine 
and tender, adding 5500 ib. to the weight. Thirty new 
combined passenger and freight engines for the Chicago, 
Milwaukee, St. Paul and Pacific Railway will release a 
number of older engines and will reduce the use of double- 








SECTIONS THROUGH RESERVOIR 


ground, while the latter run down through the filled 
ground to the rock. On this foundation a series of twenty- 
six radial trunconic arches was built, running from the 
outer edge of the reservoir inward for a distance of about 
42ft. In casting these arches it was found unnecessary 
to use any forms. Instead, the earth was simply heaped 
up into the proper trunconic shape and covered with a thin 
layer of lime mortar, which was used as a form for casting 
the concrete. The arches are 6-3in. thick at the circum- 
ference of the circle which they form and 4-75in. thick at 
the ends nearest the centre of the circle. 

The circular central portion of the floor was built in the 
same way, lime mortar being spread over the earth and 
concrete cast over it to a thickness of 4%in. No arching 
was considered necessary in this central section, as the 
radial foundation walls are here sufficiently close together 
to give support to a flat floor. A trough about a foot deep, 
which facilitates the draining and cleaning of the reservoir, 
was left between the circular centre and the inner ends of 
the trunconic arches. At the outer ends of the arches a 
concrete wall is formed. This wall receives no support 
from surrounding earth and is about 14in. thick at the 
base and thins out to about 6-3in. at the top. Around the 
top of this wall there is a projecting trough, the outer 
wall of which is slightly higher than the wall of the 
reservoir. This trough is employed for feeding the reser- 
voir, the inlet pipes carrying the water opening into 
the bottom of the trough and the water overflowing from 
it into the reservoir. 











heading or separate sections for certain heavy passenger 
trains. These 4-8-4 engines can take passenger trains 
of eighteen heavy sleeping cars, while the older engines 
are limited to twelve such cars. The driving wheels 
have cast-steel box centres and _ roller bearings. 
Floating bushings are used on the crank pins and fixed 


bushings in the rods. Leading dimensions are as 
follow :— 
Wine ccc css Ox: 4-6-4 $-8-4 
Tractive force ... 55,540 Ib 70,800 Ib. 
Cylinders... ... 23in. x 29in. 26in. x 32in. 
Driving wheels 6ft. Jin. 6ft. 4in. 
Wheel base : 
Driving 14ft. ex | 
Engine... ... ... 40ft. , 47ft. 
Engine and tender  84ft. 96ft. 
Weight : 


140 tons 

43 tons 

60 tons 

243 tons 

200 tons 

8ft. 4in. 

285 |b. 

74in. x 102in. 


98 tons 

33 tons 

49 tons 

180 tons 

150 tons 

7ft. 8in. 

275 |b. 

90in. x 130in. 


On drivers 

On front bogie 

On rear bogie 

Engine, total 

Tender... ... 
Boiler, diameter 
Boiler pressure 
ae cee 
Combustion chamber, 

length ae 
Grate area en Oaks 
Heating surface, total 
Superheating surface 


72in. 

106 sq. ft. 
5509 sq. ft. 
2336 sq. ft. 


43in. 

82 sq. ft. 
4187 sq. ft. 
1745 sq. ft. 


Tender: 
Water 14,000 gall. 20,000 gall. 
Coal 30 tons 25 tons 
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Logic and Probability in Physics.* 
By Dr. C. G. DARWIN, F.R.S. 


THERE is a notable contrast between the way we 
think about things and the way we think we ought to 
think about them. We have set up as an ideal form of 
reasoning the formal logic which has held the field since 
the days of Aristotle. We rarely conform to this ideal, 
but instead we usually make use of arguments having 
ho accurate axiomatir basis, which compel belief because 
of some large accumulation of favourable evidence. I 
intend to develop the idea that the old logic was devised 
for a world that was thought to have hard outlines, and 
that, now that the new mechanics has shown that the 
outlines are not hard, the method of reasoning must 
be changed. The key to the modification has already 
long been in our hands in the principle of probability, 
but whereas in the past constant attempts were made to 
fit this into the old system, the new mechanics suggests 
the possibility of a different synthesis. 

I have said that there is a contrast between the way 
we all think about things and the way we think we ought 
to think about them. This is true not merely of the 
scientist ; the layman holds the same belief. I may 
exemplify this by a quotation from that epitome of the 
reasoned thought of the ordinary man—the detective 
story. After Watson has expressed admiration at one 
of the most brilliant guesses of Sherlock Holmes he is 
met with the reply: ‘“‘ No, no; I never guess. It is a 
shocking habit, destructive of the logical faculty.” The 
reader is encouraged to revere the great detective by 
being told that all his arguments are Aristotelian 
syllogisms. The scientist forms his opinions in much the 
same way as Holmes really did, but he is apt to feel that 
this is a fault in himself and that he ought to be forming 
them by the severe principles of formal logic in the 
manner that appealed to Watson. Of course, there are 
branches of knowledge for which this can be done, but 
somehow they are not the interesting ones; indeed, out- 
side pure mathematics, any subject is apt to become 
dead and uninteresting as soon as it is brought down to 
this form. The really live branches of physics call for a 
very different kind of thought, for a review of a system 
of interconnected facts and for a perception of conjectured 
analogies, and so on. This is vaguer, but it is more 
important, and our system ought to give importance 
to the important things, so that the actual habit of 
thought which the intelligent man finds the most useful 
is acknowledged as the right one. 

Why do we believe in the various theories that we 
are all agreed to accept ? Once a theory has become 
well established someone usually gets to work to find 
a system of axioms, postulates, indefinables, and so on, 
from which it may be derived. For example, classical 
mechanics is based on Newton’s Laws, or whatever system 

has been substituted for them by later criticism. The 
direct derivation of everything from an axiomatic basis 
has an attractive simplicity, but it tends to make us think 
we believe the theory because of the axioms, whereas the 
axioms are only a convenient shorthand summarising 
a wide field of information, and they are believed in 
merely because we believe in the theory. 

The “logic” school of thought has in its repertory 
the idea of a “ crucial experiment ’’—that is, the single 
experiment which gives the answer yes or no to a whole 
theory. I suppose the most striking crucial experiment 
ever done was the Michelson-Morley experiment on 
ether drift, which was made the basis of the whole gigantic 
theory of relativity. Michelson and Morley showed that 
to the order of the square of the earth’s velocity there 
was no ether drift, and they showed it to the limits of 
the precision of their apparatus. For some twenty years 
the theory of relativity grew enormously, based on this 
one experiment, and then it was felt that it would be 
proper for some one else to repeat the work, and Dr. 
Dayton Miller undertook the task. We cannot see any 
reason to think that his work should be inferior to Michel- 
son’s, as he had at his disposal not only all the experience 
of Michelson’s work, but also the very great technical 
improvements of the intervening period; but, in fact. 
he failed to verify the exact vanishing of the ether drift. 
What happened ? Nobody doubted relativity. There 
must therefore be some unknown source of error which 
had upset Miller’s work. But as Miller was improving on 
Michelson, this contains the implication that Michelson’s 
work must have had two unknown sources of error which 
happened to cancel one another. What has become of 
the crucial experiment ? We do not believe in relativity 
because of the Michelson-Morley experiment; it is 
one, and an important one, of a number of cumulative 
pieces of evidence which all fit together, and it is this 
cumulation and not any one of its pieces that makes us 
believe in relativity. 

From examples like these we conclude that an axiomatic 
basis, of the kind demanded for the operations of formal 
logic, is too narrow for the understanding of the physical 
world. Something wider is needed. Now for more than 
a century there has been growing up the recognition that 
probability plays a part in much reasoning, and that 
there must exist a wider system of logic which has pro- 
bability as one of its features. Attempts have been 
made, and are still being made, to bring probability 
back into the narrow fold of the old logic. It appears 
to me that these attempts are hopeless. 

To anyone who has thought at all seriously about the 
world, or at any rate to anyone who has made an 
elementary study of mechanics, I suppose there is nothing 
more absolute than the law of causality. By this I mean 
that the future is completely contained in the present. 
Passing over obvious examples where this is true, like 
the path of a projectile or the orbit of a planet, we may 
take an extreme case where we might expect our faith 
in the principle would be most severely tried. Take the 
typical case of chanciness, the tossing of a coin. We know 
that in a general way there is an even chance of heads or 
tails, even though we sometimes hear of gifted individuals 
with muscles so delicately adjusted that they can control 
the event. But in the ordinary way the tossing of a 
coin is complicated by being produced by a living 
organism, so let us simplify the problem by designing a 
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catapult of some kind to project it. Which of us does not 
believe the coin would fall the same way every time if 
such a mechanism could be made with really complete 
precision ? When the machine fails to make it do so 
we say it is because there may have been a speck of dirt 
in the lubricant or something like that. In other words, 
we do not feel that the fall of the coin is determined by 
chance, but we regard the uncertainty we observe as 
due to our ignorance of all the detailed causes. Ignorance 
is a confession of incompetence, and so we regard the 
existence of chance as a blemish in our otherwise admirable 
characters. This feeling goes very deep, since we are 
prevented by it from having the complete control of our sur- 
roundings that we somehow think should be our due. 
We start prejudiced against probability and in favour 
of causality. So much for what we feel about causality, 
and about thirty years ago this feeling would have been 
regarded as a piece of inescapable reasoning, with the 
same kind of compelling power as a logical syllogism. 
We still have the feeling, but now we know it is wrong, 
and, what is more, we know that it is wrong for a reason 
we never thought of. To understand this oversight we 
must review the recent history of atomic theory. 

The history of the development of physics in the 
first quarter of the twentieth century will rank as one 
of the greatest in the advancement of knowledge, but it 
will also rank as one of the most curious in the history of 
human thought. In 1901 Planck started the quantum 
theory. Even this was curious. He was trying to find 
out the law of complete radiation by the use of ordinary 
statistical methods, and observed that he got his answer 
at what should have been the last stage but one of his 
work. The last stage would have involved proceeding to 
a limit, and he found that he got the experimental answer 
without doing so, and an absurd answer if he did. The 
work went rather deep into statistical theory and there 
were many for long afterwards who were not convinced 
of its compelling force; but it was the great merit of 
Planck that he knew that he had got something involving 
a quite revolutionary idea—the quantum. In succeeding 
years other phenomena were seen to involve the same 
revolutionary idea—Einstein’s theory of the photo- 
electric effect, and of the ionisation produced by X-rays, 
his theory of specific heats, later improved by Debye, 
and Bohr’s theory of spectra. All these things fitted 
in quite obviously with the quantum, but quite as 
obviously they violently contradicted the physics of the 
nineteenth century. What should a man think about a 
beam of light which, according to Einstein, had to be 
composed of arrows, whereas a hundred years earlier 
Fresnel had proved that it was a system of waves ? What 
does a rational being do when faced with two mutually 
contradictory, but both indubitable, pieces of evidence ? 
It was a nice test for the critical spirit, and it revealed 
a wide divergence of choices. In making a historical 
judgment long after the event, one of the hardest things 
to do is to recall the relative scale of importance which 
contemporaries were inclined to attach to the different 
branches of their subject. 

The statistical theory of matter had already been 
well established by the work of Maxwell, Boltzmann 
and Gibbs, but it was not regarded as an essential part 
of a general mathematical-physical education. For 
example, in the various courses I was advised to under- 
take during my undergraduate career, no one at any stage 
ever suggested to me that I should learn anything about 
the kinetic theory of gases. I think that that period 
was one when the Cambridge mathematical school was 
not at its best, and very probably a little more was 
done at other places; but, to judge by the available 
text-books in any language, statistical theory was not 
regarded as one of the prime subjects of study, as it would 
be now. The period was essentially dynamic, and as such 
it was moderately easy for it to take in the new ideas of 
relativity, to which, indeed, the experimental work of 
the last century had been leading. But there was no 
common habit of thought on statistical lines, and so 
there was a sharp separation of opinion. The seniors, 
impressed with the vast mass of successful physics of 
the nineteenth century, with only a rather general know- 
ledge of statistical theory, but no facility of thought 
in it, found the new ideas completely contrary to their 
convictions. Such men would think that these ideas 
depended on the difficult and unfamiliar conceptions of 
statistics, and would be inclined to judge that there must 
be a fallacy in the statistics which would be cleared up 
later. On the other hand, the laboratory workers, dealing 
with atoms and electrons from day to day, could not fail 
to be more impressed with the discontinuous phenomena 
and the beautiful way these could be explained by the 
quantum. Such men would cheerfully accept the Bohr 
orbits as a complete explanation of the hydrogen 
spectrum, and certainly in many cases would be actually 
ignorant of the difficulty, the monstrous absurdity, of 
supposing that a sharp jump from one orbit to another 
could be responsible for a train of waves shown by the 
spectroscope to be lasting for quite a long time. So the 
majority of rational beings behaved in the natural human 
way of managing .to forget all the disagreeable facts. 
But not every one, for there were Bohr and the other 
leaders who recognised the difficulties on both sides, but 
could still maintain an attitude of balance and could 
believe that from somewhere there would come a higher 
synthesis by which everything would be fitted together. 

As time went on the quantum got obviously stronger 
and stronger, and began to invade more fields. The 
nuclear atom in the hands of Bohr showed itself capable 
of giving all the broad details of the periodic table 
of chemistry, still with nothing done to meet the 
awful difficulties of optical theory. But about 1925, 
guided by the Correspondence Principle, things were 
moving towards a tentative theory of the refractive 
index, and it was this that finally suggested the break 
in the contradictions. Acting on a hint given by the 
theory of refraction, Heisenberg was led to the suggestion 
that the contradictions of atomic theory would disappear 
if one adopted the idea of non-commutative algebra 
in dealing with the motions of electrons in an atom. 
Then the floodgates broke and the whole New Quantum 
Theory burst forth. It would, of course, be an incomplete 
account of it not to mention the quite different approach 
made independently by de Broglie and Schrédinger. 
If we are to trace this to its origin we must go back a 
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optics which showed how a wave of short wavelength 
could be treated as a ray. It was de Broglie who worked 
out the modern analogies, but it was Schrédinger who 
succeeded in giving its full form, and by the invention 
of the wave-function placed in the hands of the mathe- 
maticians the most powerful of weapons for the technica! 
discussion of atomic problems. 

At first the work was of a formal kind, obviously right, 
and a complete synthesis of the rival doctrines of particle 
and wave mechanics, but there is a very interesting point 
that has gradually emerged in connection with the dis- 
covery. In his first paper, Heisenberg laid great stress 
on the idea of building theory only on directly observable 
quantities. It is not very clear how the distinction was 
drawn. The electron’s orbit is certainly not observable, 
but is it less so than the electric force which is the amplitude 
in the light wave emitted by the atom ? It has seemed 
to me that it was not this idea of using the observable 
that was the merit of his work, but rather the contrary— 
the capacity for carrying through a formal mathematical 
analogy without ever asking what it all meant in terms of 
observable things. However that may be, it was only 
a year later that he remedied the defect by making a 
picture of his process by means of the Uncertainty Prin- 
ciple. I may remind you that the Uncertainty Principle 
asserts that it is impossible simultaneously to measure 
the position and velocity of any body, because the measure- 
ment of either inevitably produces a change of indeter- 
minate amount in the other. The subject has been so 
often discussed that I am not going into it now, but as it 
concerns the centre of my argument, I want to emphasise 
its negative side, which, as I think, is much the most 
important. In this réle the Uncertainty Principle is to be 
regarded as the argument used to defeat the old-fashioned 
physicist who claims that there is at any rate ideally 
no limit to the accuracy with which both position and 
velocity can be simultaneously measured. He has to 
admit the correctness of experiments such as the Compton 
effect, and we show him that by his own admission he 
will be defeated. On the positive side the principle is 
not so useful, because once we have seen the reason for 
the failure of classical ideas, we had better take advantage 
of the full technique of the quantum mechanics. Here 
my point is that the Uncertainty Principle showed up a 
fallacy in the old arguments about causality, and it was 
a fallacy about which we were so unconscious that we 
did not even know we were making it. It is now easy 
to see that there was nothing wrong with the old inference 
that if I know all about the present I can forecast the 
future exactly; the trouble was the impossibility of 
knowing the present. Once this is seen the whole argu- 
ment becomes obvious, but nobody saw it until Heisenberg. 
We had somehow to avoid the compulsory causality 
of the old mechanics, and there seemed no loophole 
allowing us to do so until the Uncertainty Principle. 
Knowing what we now know we may ask why no one 
discovered the loophole by applying a strict analysis, 
for example, by the use of symbolic logic. Such an analysis 
would presumably have revealed the fault, but the trouble 
is that it would also have revealed other unwarranted 
assumptions which we have made, but which we do not 
in the least want to doubt, so that it would not really 
have helped in pinning down the exact point of error. 
It is invention, not criticism, that leads to the advance of 
knowledge. 

Following up the later history of the subject, the 
success of Heisenberg in exploiting the idea of observables 
for atoms seemed to repeat the brilliant success of Einstein 
twenty years earlier in using the same idea over relativity. 
It seemed to imply that what was wanted in physics 
was to free ourselves of all abstractions and only make 
theories about real things. There grew up a great cult 
of doubting the reality of unobserved things, and then a 
curious thing was found ; the charm did not work again, 
and only a few minor things have come out of it. The 
work of the New Quantum Theory has, in fact, run most 
surprisingly in the opposite direction. The technique 
is largely concerned with wave-functions, which are 
quantities much more abstract than anything in classical 
mechanics. There is certainly nothing observable, or 
even picturable, about waves propagating themselves 
in many-dimensional space with absolutely unknowable 
phase, and with intensity controlled by the curious 
extraneous rule of normalisation. Largely by the use of 
these wave-functions the whole of atomic physics has 
been reduced to order, and so has molecular physics, 
except that it yields problems in which so many electrons 
are interacting that a full discussion is not feasible. 
So the doctrine of theorising only about observables was 
not really a useful doctrine ; it merely provided a germinat- 
ing idea. In fact, we may well ask what an observable is, 
and if we go at all beyond direct sensations, which, as 
physicists, we certainly intend to do, the answer becomes 
perfectly indefinite. This opinion I heard admirably 
expressed a few years ago by the late Professor Ehrenfest. 
It was in a physics meeting in Copenhagen, and someone 
was proposing a way out of certain difficulties which 
involved, as he maintained, a reversion to the cult of the 
observable. Professor Ehrenfest said: ‘To believe 
that one can make physical theories without metaphysics 
and without unobservable quantities, that is one of the 
diseases of childhood—das ist eine Kinderkrankheit.” 

I have dwelt at some length on the history of the 
quantum theory because I think it serves as an analogy 
to the deeper question of what is wrong with the old 
logical processes. Just as we used to feel the all-pervading 
compulsive force of causality, so we feel the all-pervading 
force of pure logic. Just as we felt that classical mechanics 
provided no room for anything beyond itself, so we feel 
that the old logic is the only admissible kind of reasoning. 
We knew that certain things led to the Old Quantum 
Theory and obstinately refused to fit into mechanics, 
and we know that the principle of probability can cover 
many things outside the old logic. Many men tried to 
force the quantum into the classical system, and many 
are still trying to bring probability within the fold of the 
old logic. I do not believe it can be done. 

Reverting to my main theme, what is the moral of all 
this? It is that the new physics has definitely shown 
that Nature has no sharp edges, and if there is a slight 
fuzziness inherent in absolutely all the facts of the world, 
then we must be wrong if we attempt to draw a picture 
in hard outline. In the old days it looked as if the world 
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machinery for its discussion. Things went wrong when it 
was found necessary to call in the help of the principle 
of probability ; this appeared first as an alien, but there 
was hope in the old days that the alien might be 
naturalised. It has resisted the process and we now recog- 
nise that it cannot be assimilated, because it provides the 
necessary step to a wider reason, that of the new fuzzy 
world of the quantum theory, a world which is not con- 
tained in the old. How far it will be possible to make a 
full synthesis of the new and the old I do not know, but 
[ like to think there is something in my analogy from the 
history of the quantum theory, and to suppose that we 
are still in the condition corresponding to the Old Quantum 
Theory, and that some day a real synthesis will be made 
like that of the New Quantum Theory, so that there will 
be only one thing in the world that has not indefinite 


outlines, and that will be a new reformed principle of 


reasoning. 

I may fitly conclude by returning to the point from 
which I started. As an example of what the ordinary man 
regards as correct reasoning I quoted some words of 
Sherlock Holmes. I must now confess that I was not 
quite sincere in my quotation; the impression I gave 
was the impression the reader carries away, but on examin- 
ing the text I was interested to find that the great detective 
had himself arrived at the ideas I have been putting 
forward. In the sentence before he said ‘‘ No, no ; I 
never guess. It is a shocking habit destructive of the 
logical faculty,” he had said: ‘“‘I could only say what 
was the balance of probability—I did not expect to be 
at all accurate.”” The master mind uses the word logic 
in its modern sense. 








Ferrous Metals. 


SEsstons at the American Society for Testing Materials 
meeting in June of special interest to the ferrous 
metals fields included the eleventh, dealing with steel, 
ferro-alloys, and corrosion, the fourteenth on iron, and 
the tenth on effect of temperature and fatigue. 

In its report, Committee A-9 on Ferro-alloys submitted 
nine tentative revisions of existing standards in the form 
of new tentative specifications, which will supersede the 
existing standards when adopted. These cover spiegeleisen, 
ferro-manganese, ferro-silicon, ferro-chromium, ferro- 
vanadium, molybdenum salts and compounds, ferro- 
molybdenum, low-carbon ferro-molybdenum, and ferro- 
tungsten. The new specifications are in closer agreement 
with commercial practice and requirements, and provide 
in some instances for additional grades. It is believed 
that these new standards will be of considerable utility. 
Additional work on ferro-boron and ferro-titanium and 
ferro-columbium is under way. 

The Society’s Committee A-1 on Steel offered new 
specifications for normalised quenched-and-tempered steel 
forgings and proposed the adoption as standard of seven 
existing specifications, covering structural nickel steel, 
seamless cold-drawn alloy steel (4 to 6 per cent. chromium), 
heat exchanger and condenser tubes, and still tubes, 
earbon-silicon-steel plates, chrome-manganese-silicon, and 
molybdenum-steel plates for boilers and other pressure 
vessels, and cold-rolled strip steel, and also recommended 
a number of revisions in several of its standards. The 
Committee was particularly active during the Annual 
Convention, holding many sub-committee meetings. As 
a result, there were perfected proposed new specifications 
covering lap-welded and seamless steel iron boiler tubes, 
which will eventually replace the existing standard and 
new specifications covering medium carbon and carbon- 
molybdenum seamless steel boiler tubes, and _ spiral 
welded pipe. Changes are proposed in two existing speci- 
fications for electric fusion welded pipe, providing require- 
ments for spiral pipe made by the electric fusion welded 
process. Work in the field of pipe and tubing was especially 
active, and active work will continue in the development 
of specifications covering products in this field, which are 
not now standardised, including electric resistance welded 
heat exchanger and condenser tubes and steel boiler tubes 
for high-pressure service. There is in course of develop- 
ment a broad specification covering two or more grades 
of high-tensile steels with different types of composition 
and specifications covering high-strength steels for loco- 
motives, cars, &c., will be studied. The committees in 
charge of this work feel that they have a “ large order.” 
Time and the proper amount of testing and use are needed 
to sift the present galaxy of these steels into such general 
acceptability as to warrant standardised requirements. 
One matter needing consideration is “‘ weldability.”” How 
to define this in terms of “‘ acceptability ” by the structural 
engineer is a difficult question involved in this work. 

Professors Collins and Dolan, University of Illinois, 
reported on tests made to obtain information on the load- 
resisting properties of four low-alloy high-strength steels 
and one ordinary structural carbon steei when subjected 
to static, impact, and repeated loads. The results indicate 
that two of the low-alloy high-strength steels had con- 
siderably higher ratios of yield point to tensile strength 
than ordinary structural carbon steel, and had about the 
same ductility as the latter. The chemical compositions 
for these two steels are as follows:—(A) Carbon, 0-08; 
manganese, 0-27; phosphorus, 1-45; sulphur, 0-020; 
silicon, 0-80; copper, 0-41; chromium, 1-01. (B) Carbon, 
0-08; manganese, 0-43; phosphorus, 0-104; sulphur, 
0-022; silicon, 0-162 ; copper, 1-07 ; nickel, 0-54. 

All steels had well-defined yield points. The pro- 
perties obtained from the impact tests apparently depend 
upon the type of specimen used. For repeated load 
specimens free from abrupt changes in section and tested 
in air, all four low-alloy high-strength steels had endur- 
ance limits at least 67 per cent. greater than that of struc- 
tural carbon steel. However, the low-alloy high-strength 
steels exhibited a greater fatigue notch sensitivity, and 
were damaged to a greater extent by corrosion fatigue 
than ordinary structural carbon steel. 

Committee A-10 on iron-chromium, iron-chromium- 
nickel, and related alloys recommended the adoption of 
two existing tentative specifications covering corrosion- 
resisting chromium steels (A 176) and high-strength 
chromium-nickel steels (A 177). It was indicated that 
very satisfactory progress was being made in the collec- 
tion of data and information covering chemical, physical, 











mechanical, and fabricating properties of a large number 
of alloys in this field. These data are to be issued in a 
special publication by the Society. The Committee has 
set December Ist as the last day for receipt of data, and 
is asking for co-operation of all concerned. Work is to 
continue in the development ofa recommended pro- 
cedure for making field corrosion tests, particularly in 
chemical engineering environments. 

Since many methods of measuring interlamination 
resistance are in use, and there is a demand for a standard 
method, Committee A-6 on Magnetic Properties reported 
a tentative method of test for measuring interlamination 
resistance of steel. This method is applicable to electrical 
sheet or strip steel and indicates the effectiveness of the 
sheet surface oxides or coatings in reducing intersheet losses. 

Peter R. Kosting, of Watertown Arsenal, discussed 
* Surface Cracks on Large 18 per cent. Chromium, 8 per 
cent. Nickel Alloy Steel Castings.” Castings of this 
material, with large cross sections, are apt to have inter- 
granular cracks starting at their surfaces and penetrating 
up to jin. As a result of careful studies involving macro- 
structure and micro-structure, the paper suggested that 
fine-grain castings will not be prone to such cracking if 
cooled either quickly or very slowly, and that they may 
exhibit such cracks if cooled at an intermediate rate. 
The benefit of quenching such large castings from high 
temperatures is limited to a very thin skin which may be 
easily removed during fabrication. In discussing the paper 
R. J. Wilcox, of the Michigan Steel Casting Company, 
said that while Mr. Kosting indicated that tendency to 
rupture is dependent on the cooling rate of the casting in 
the mould and primary grain size of the metal, there 
appeared to be evidence that the conventional heat treat- 
ment for carbide solution is conducive to surface cracks 
in large castings and in several instances large castings 
apparently free from surface cracks in the as-cast condition 
indicated small surface checks after quenching in water 
from 1950 deg. to 2050 deg. Fah. 

At the session devoted to iron there were reports of 
Committee A-2 on Wrought Iron, A-3 on Cast Iron, and 
papers dealing with ‘“‘ The Properties and Uses of Chilled 
Tron,” ‘‘ Hardness Measurements of Very Hard Steels 
and White Cast Irons,” and * Effect of Size and Type of 
Specimen on the Torsional Properties of Cast Iron.’ In 
the first paper, the author, 8. C. Massari, of the Associa- 
tion of Manufacturers of Chilled Car Wheels, outlined the 
basic metallurgy of chilled iron, its production and metallo- 
graphic nature. He pointed out that this material con- 
sists in reality of not one, but three kinds of metal—chill 
proper with most carbon in the combined state; the 
mottled iron immediately under the chill with some free 
earbon; and the interior of grey iron. While few data 
are available on tensile properties because of the extreme 
hardness of chilled iron, he pointed out that the only 
marked difference in tensile properties between white and 
grey portions of the same casting was a definitely higher 
modulus of elasticity in the chill, about 20,000,000 Ib. 
per square inch for the white, as compared with about 
15,000,000 lb. per square inch for the grey. He outlined 
recent developments in heat treatment and the effect of 
some of the generally used alloys, and enumerated a 
number of important uses, including some 750,000 tons 
annually for chilled railway car wheels. 

As a result of a large number of hardness tests, including 
Brinell, scleroscope, Rockwell, and Vickers, made on very 
hard steels and white cast irons, Messrs. Vanick and Eash, 
of the Development and Research Division, International 
Nickel Company, Inc., indicated that the discord in rela- 
tionships emphasises the importance of specifying a type 
of test which possesses a narrower dispersion from the 
average in individual tests, such as the Brinell, or specify- 
ing a sufficient number of individual tests with other 
methods, with a tolerance on either side of the average 
sufficient to encompass the expected spread in values. 

Tests made on forty-eight machined specimens from 
two grades of cast iron were reported in the paper by 
Messrs. Draffin and Collins, of the University of Illinois, 
dealing with the effect of size and type of specimen on the 
torsional properties of cast iron. This study supplemented 
the authors’ work of last year on the tensile strength of 
east iron which involved means of determining accurately 
tensile properties. 

For solid specimens in torsion the modulus of rupture, 
modulus of elasticity, and maximum tensile unit strain 
were practically the same for diameters of lin. and }in. 
For hollow specimens in torsion, with walls in. thick, 
or a t/r of 0-243, the modulus of rupture decreased from 
about 39,000 lb. per square inch for the solid specimens 
to about 27,000 lb. per square inch, the latter of which is 
the strength of the cast iron in direct tension. 

For hollow specimens in torsion, the maximum tensile 
unit strain decreased from about 0-020in. per inch in the 
solid ones to 0-0076in. per inch for a t/r of 0-243, the 
maximum tensile unit strain in direct tension being about 
0-006in. per inch. The reduction in the tensile unit strain, 
from that found with a solid specimen to the value found 
in direct tension tests is reached, by extrapolation, at a 
value for t/r of 0-15. 

The Joint Research Committee on Effect of Tempera- 
ture presented a rather voluminous report outlining 
results of numerous investigations it is carrying on. One 
of the projects which should be of much value to all those 
concerned with the effect of temperature on metals at 
high temperatures is the volume of creep data which is soon 
to be published. This report gives extensive information 
and data developed by the Committee covering a wide range 
of carbon and alloy steels, irons and some non-ferrous metals. 

Work on creep test of tubular members subjected to 
internal pressure indicated that under certain conditions 
@ pressure vessel may decrease in length during service 
and under other conditions may increase in length sub- 
stantially at the same rate as the diameter increases. 
However, the Committee in charge of this project wishes 
to draw no definite conclusions of the work at this tit, 
needing certain other data which were not yet available 

A final report on long-time creep tests of a 0-35 per 
cent. carbon steel, involving a test duration of 22,438 hours, 
indicated that the extrapolation from the 2000-hour 
period was conservative as compared with actual deforma- 
tion over 20,000 hours. Other reports covered investiga- 
tions to ascertain whether an agreement in creep results 
could be obtained by different laboratories using the 
A.S.T.M. tentative methods for long-time tension tests, 


‘ 


and report on the acceptability tests for high-temperature 
characteristics. A progress report on the effect of manu 
factured variables on creep resistance indicated a decided 
superiority of creep resistance at 750 deg., 850 deg., and 
950 deg. Fah. for coarse-grained plain carbon steel ove: 
fine-grained plain carbon steel. 

There was a great deal of interest, evidenced by dis 
cussion, in the paper presented by 8. H. Weaver, of the 
General Electric Company, on “ Actual Grain Size Related 
to Creep Strength of Steels at Klevated Temperatures.” 
The paper was based on a statistical analysis of thirty-two 
creep tests made on 8.A.E. No. 4330 steel at a creep tem- 
perature of 840 deg. Fah. The author concluded that there 
is an optimum grain size for the maximum creep stres< 
and that a larger or smaller grain than this gives decreas 
ing stress for the particular stee! and temperature. It was 
reported that grain size may change the creep strength 
by 21,0001b. per square inch, and that the structure 
within the grain can change the creep strength by 4500 lb. 
per square inch. Several authorities in this field discussed 
the paper critically. A number commented on the present 
situation with regard to grain size terminology, it not being: 
clear to those in this field when the various authors used 
the term austenitic size, carbide grain size, actual size, &« 
One discussor indicated that if the specimens of thirty-two 
steels had been given the same time and temperature of 
heating that creep specimens had been given and the 
austenitic grain sizes determined on them, information on 
grain size correlation would have been more valuable. 
Still another authority indicated that while creep stress 
of a given steel is associated with its grain sizes, mode ot 
distribution of carbides and stability of this distribution 
during the tests are factors to be considered and othe: 
factors may play a role. 

Professor J. B. Kommers, University of Wisconsin, 
discussed *‘ The Effect of Overstressing and Under 
stressing in Fatigue,’ giving data obtained after the 
application of various cycles at 10, 20, 30 per cent. over 
stress. He concluded that the endurance limit of a materia! 
is not a fixed quantity since various methods affect it 
Periods of cyclic overstress quite commonly reduce the 
endurance limit, while periods of progressively increasing 
cyclic understress may greatly increase the endurance limit 








MALLET ARTICULATED LOCOMOTIVES. 


WHILE the use of articulated locomotives on Ameri 
can railways has declined somewhat m recent years, 
with the extensive introduction of powerful eight-coupled 
and ten-coupled engines, a number of engines of the 
Mallet articulated type have recently been put in service 
on the Denver and Rio Grande Western Railroad. They 
are designed to handle fast and heavy freight trains on 
gradients of | in 33 and curves of 260ft. to 360ft. radius 
In wheel arrangement they are of the 4—6—0-—0-6—4 class. 
with a rigid wheel base of only 12ft. Coal is fed by 
mechanical stokers and boiler circulation is improved by 
three siphons in the fire-box. Piston valves are operated 
by the almost universal Walschaerts valve gears, the two 
sets of gears being synchronised by means of a connection 
between the reverse shaft on the rear—or rigid—-group 
and the lever operating the valve gear on the forward-—or 
swivelling—group. In this way the cut-offs on both sets 
of cylinders are identical. The driving wheels have cast 
steel disc centres of high-tensile steel and roller bearings 
are used on the driving axies and tender axles, while the 
crank pins are fitted with floating bushings. Leading 
dimensions of these engines are as tabulated below : 

Cylinders, four .. ‘ 23in. by 32in 

Driving wheels, diameter... 70in. 

Wheel base, driving, total 35ft. 6in. 


Wheel base, engine 61ft. 6in 
- Wheel base, engine and tender LOSft 
Weight on driving wheels 218 tons 
Weight on leading bogie 42 tons 
Weight on trailing bogie 60 tons 


320 tons 
200 tons 
105,000 Ib 


Weight of engine 
Weight of tendei 
Tractive force 
Boiler pressure ... 255 Ib. 
Boiler, diameter 7ft. 9in. 
Tubes, length ... : 22ft. 


Combustion chamber, length 9ft. 2in. 
Fire-box I8ft. 8in. by Mt 
136 square tect 


Grate area 

Heating surface : 
Fire-box and combustion chamber 
Tubes and flues ; ne peat 
Fire-box siphons 
Total soe iis 4 

Superheating surface 

Tender, bogies ... 

Coal on tender . 

Water on tender 


613 square feet 
5563 square fect 
165 square feet 
6341 square feet 
2628 square feet 
Six-wheel 

26 tons 

20,000 gallons 








OIL-ENGINED LOCOMOTIVES IN SERVICE.—At the mid 
summer convention of the American Society of Civil 
Engineers a symposium on transport included a paper by 
Mr. R. Budd dealing with the running expenses of the 
Denver ‘‘ Zephyr ” oil-engined trains. He said that the 
availability for service of the oil engine powered trains, in 
spite of their extremely fast schedules, has been about 
95 per cent. Chicago-Denver service was inaugurated on 
May 3lst, 1936, and up to July 15th, 1938, the oil locomo- 
tives hauling these trains had averaged more than 1030 
miles a day. This schedule has been maintained by two 
locomotives without a standby or spare unit. Current 
maintenance is handled during the eight-hour daily lay 
over and consists of replacement of moving parts, such as 
wheels, pistons, cylinder liners, rods, gears, and bearings. 
These are made on a mileage schedule, or on a basis of 
tolerance in the case of wheels, gears, &c., the renewals, 
of course, being made before failure of the parts. A major 
job, such as changing crankshafts, said Mr. Budd, will 
require perhaps a week in the shop, but experience to date 
indicates that a crankshaft will not need to be changed 
oftener than about once every million miles. The cost per 
train mile for locomotive maintenance, locomotive fuel and 
lubricating oil on the four smaller “‘ Zephyrs ” (three and 
four cars each) has averaged 6-87 cents, and for the oil- 
engined locomotive now handling seven trailing cars 
15-0 cents per mile and for that handling ten trailing ears 
21-6 cents per mile, 
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The Indian Steel Trade. 


The ‘“ Survey of the Import Trade of India ” for 
the fiscal year April Ist, 1937, to March 3lst, 1938, pub- 
lished by the Department of Overseas Trade, covers a 
period affected by the boom in iron and steel and contains 
some interesting statistics. 
Burma from British India, a comparison with the figures 
for the vear 1936-37 is difficult ; but this would not apply 
to the iron and steel trades excepting that the imports 
into Burma do not appear in the statistics. The Report 
states that the activity in the import trade of India in the 
first six months resulted in the market becoming heavily 
stocked in most manufactured goods, with the result that 
later there was a marked decline attributable partly to the 
lack of orders and partly to the fall in prices. The move- 
ment is expected to continue during the current year, and 
the outlook for the import trade is gloomy. The quickened 
activity in Indian industries and the boom in the flotation 
of new industrial ventures contributed to the advance in 
the imports of machinery and mill work from Rs. 14-14 
lakhs to Rs. 17-16 lakhs, and the British share of this, the 
most valuable item of the Indian schedule, rose from 
ts. 9°26 lakhs to Rs. 10-90 lakhs, whilst arrivals from 
Germany advanced from Rs, 2-03 lakhs to Rs. 2-56 lakhs. 
Imports from Belgium dropped from Rs. 31 lakhs to 
Rs. 26 lakhs, but from Japan rose from Rs. 18 lakhs to 
ts. 49 lakhs. The aggregate trade in railway and loco- 
motive engines, tenders and parts fell from Rs. 46 lakhs 
to Rs. 44 lakhs, due to the reduction of imports from Great 
Britain, from Rs. 38 lakhs to Rs. 32? lakhs. The arrivals 
from Germany, however, rose from Rs. 44 lakhs to Rs. 64 
lakhs. Imports of British electrical machinery fell from 
Rs. 1-79 lakhs to Rs. 1-64 Jakhs, and from the United 
States from Rs. 17-2 Jakhs to 16-7 lakhs. German 
imports rose from Rs. 37 lakhs to Rs. 47 lakhs. The pre 
dominant position of Great Britain in the trade in boilers 
s shown by a rise in shipments from Rs. 72 lakhs to 
ts. 954 lakhs, whilst imports from Germany fell from 
Rs. 12 to Rs. 9 lakhs. In the case of tron and steel, not- 
withstanding an increased output from Indian works, the 
imports of bars rose from 27,515 tons, valued at Rs. 36-5 
lakhs, in 1937, to 51,229, tops valued at Rs. 96-7 lakhs, 
in 1938. The British share advanced from 14,191 tons to 
19,156 tons, that of Belgium from 5874 tons to 12,036 
tons, Luxemburg from 1567 tons to 9682 tons, and the 
French share from 2505 tons to 7211 tons. Imports from 
Germany dropped from 2527 tons to 2002 tons. There 
was a considerable increase in the imports from Great 
Britain of structural steel, but the arrivals of sheets and 
plates, owing to the steady increase in the production of 
the Tata Iron and Steel Company, decreased from 64,599 
tons to 42,800 tons, the British share falling from 40,582 
tons to 25,691 tons. There was also a decline in the trade 
in sheets and plates, not galvanised nor tinned, from 
26,518 tons in 1937 to 23,832 tons in 1938, but shipments 
from Great Britain advanced from 18,561 tons to 18,791 
tons. 


The Pig Iron Market. 


- Although holiday conditions continue to exercise 
an adverse influence upon business in the pig iron 
market, with the approach of the end of the season 
rather more interest has been shown by consumers. 
This week a certain amount of inquiry has been circulat- 
ing for delivery in September and later, and although 
it has related to only small parcels it has encouraged 
hopes of an early autumn revival in the demand. There 
is a considerable quantity of foreign foundry iron still 
to be absorbed; but the stocks have been very much 
reduced during the past few months, and little fresh iron 
with the exception of Indian foundry is coming into the 
country. The consuming works on the North-East Coast 
were idle last week for the annual holiday, but the blast- 
furnaces remained in operation, and as a result the stocks 
in the makers’ yards in this district have been increased. 
With the resumption of work, however, by consumers, 
the process of reducing the stocks should continue since 
the output of foundry iron in this district has practically 
ceased. Users appear to have abandoned the view that 
prices will be reduced before the end of the year, but they 
are showing a disposition in most cases to limit their 
purchases to small quantities sufficient to cover their 
requirements for a few weeks only. It is interesting to 
note that shipments of Cleveland iron to Scotland have 
been resumed on a small scale after having been suspended 
for many months. Considerable stocks of pig iron still 
exist in the Midlands, although these have been sub- 
siantially reduced. The amount of new business which 
has been placed, however, is disappointing, and the 
demand from the light castings trade fails to show any 
strength. The most active section of the market is that 
connected with low phosphoric iron, and the heavy engi- 
neering and machine tool works appear to be taking 
increasing quantities. In Lancashire most users appear to 
be adopting a policy of concentrating upon reducing their 
stocks, and until these are out of the way it seems unlikely 
that any important revival in demand will take place. 
New orders for pig iron are scarce in Scotland, and very 
little busimess has been transacted by the light castings 
founders, most of whom are working short time and have 
ample stocks of pig iron to use. A more active inquiry 
has developed in the hematite market, and some con- 
sumers are nearing the completion of their contracts. 
Other users, however, are well behind in their specifica- 
tions and have considerable balances to draw upon. 


The Midlands and South Wales. 


Business in steel in the Midland market has 
sharply declined this month to an extent for which the 
holidays can only be held partly responsible. Anticipa- 
tions are current that business will improve in September, 
and the present position certainly gives cause for concern. 
On the other hand, the stocks of Continental finished 
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long have been materially reduced, and there has been a 
slight expansion in the amount of inquiry, although 
not upon an important scale. The heavy steel works 
have used up a large proportion of their reserve of orders, 
and apart from structural steel little fresh business is 
coming in. On the whole, the constructional engineers 
are fairly well employed and anticipate that fresh contracts 
will be released in the early autumn so that the outlook 
in this department is not too bad. Much of the con- 
structional work present and prospective arises from the 
Government’s rearmament programme, and the scarcity 
of orders for private and ordinary commercial work is 
creating uneasiness. Lethargie conditions prevail in the 
market for steel bars, partly because of the stocks held 
in consumers’ hands, but also because there would appear 
to be a general contraction in their requirements. The 
demand for ferro-concrete bars which was such a feature 
of the market for so many months has declined, and export 
business in small steel bars has been at a low ebb for 
months. As a consequence, the re-rolling mills are operat- 
ing at well below capacity ; but the outlook in this section 
has improved with the absorption of a considerable 
proportion of the stocks which were interfering with the 
transaction of new business. The sheet trade is still 
passing through a period of depression. The home market 
is dull and export business is particularly difficult to 
arrange. Competition from foreign sources is keen in 
spite of international agreements, and lately some of the 
French works are reported to have taken orders for sheets 
at well below the official price. One of the brightest spots 
in the market has been the maintenance of the demand 
from the collieries, although usually at this time of the 
year there is a recession in buying. Good orders for roofing 
bars and arches are still being received, and an active 
business in this section looks like continuing for some 
time. In South Wales most of the producing works are 
operating at well below capacity. Sales of soft steel billets 
are limited to small tonnages and apparently users still 
have stocks to work off. There has been an improvement 
in the demand for tinplate bars, as the tinplate works 
are somewhat busier and are now operating at about 
47 per cent. of capacity. 


Scotland and the North. 


Some departments of the Scottish steel works 
have not been fully occupied since the resumption of opera- 
tions after the July holidays, although during the break a 
fair tonnage of orders was placed upon the books. There 
has been a certain amount of buying, but it has been 
almost entirely of a hand-to-mouth description. The con- 
tinued scarcity of orders for new ships is causing concern, 
but whilst the freight market remains in its present 
uncertain condition it is doubtful if the owners will lay 
down new cargo vessels. The heavy steel makers, however, 
have a considerable tonnage of steel to supply to the ship- 
yards against old contracts, but these are gradually being 
worked off. Substantial quantities of plates and sections 
have still to be provided for naval vessels now being 
constructed on the Clyde. The constructional engineers 
in Scotland are well employed and not only have most of 
them sufficient work in hand to keep them busy for some 
months, but they are anticipating that fresh contracts 
will be opened for tender in the early autumn. The boiler- 
making firms in the Glasgow area have recently taken good 
tonnages of plates, and the demand from this section of the 
industry may be expected to continue for a time, as there 
are still extensive orders to complete. A considerable 
amount of the steel thus required will be supplied against 
old contracts, however, and the prospect of new business 
developing any strength is not particularly bright. The 
demand for the lighter sections of steel supplied by the 
re-rolling industry has been well maintained this month, 
considering the holidays and other adverse influences. 
One of the brightest features in this department is the 
reduction which has been made in the stocks of Con- 
tinental billets which were accumulated earlier in the 
year. One re-rolling works has completely disposed of its 
reserves of foreign semis and has recently been in the 
market for British material. In the Lancashire district 
conditions are irregular, but most of the constructional 
engineers are in a position to take up good quantities of 
joists and sections, although they are not placing many 
new orders. The tank makers are fairly busy, and 
mdst of them have sufficient work in hand to keep them 
employed until the autumn, when the demand is expected 
to revive. In the lighter section of the market, the request 
for special steel and bright drawn steel bars has been well 
maintained. 


Current Business. 


John Rigby and Sons, Ltd., wire makers, of 
Low Moor, have acquired from the Anglo-Galvanising 
Company, Ltd., London, the right to produce their own 
electrolyte in accordance with the Bianco formula. 
The former company uses this process of electro-galvanis- 
ing under licence. It is intended to develop the 24-acre 
site of the former shipyard at Dalmuir for the accommoda- 
tion of industrial tenants ; some of the existing buildings 
are to be reconditioned and new buildings erected. At 
present a large part of the site is occupied by Arnott, 
Young and Co. (Shipbreakers), Ltd., but it is hoped that 
room will be found for fifteen concerns. The Laystall 
Engineering Company, Ltd., has been formed to take over 
the Laystall Motor Engineering Works, Ltd., Southwark, 
London, 8.E., which has been acquired by Joshua Bigwood 
and Son, Ltd., engineers and ironfounders of Wolverhamp- 
ton. Businesses at Widnes lately carried on under the 
styles of John Williams and Sons, Warrington Road 
ironfounders and engineers; Sherratt and Co., Lugsdale 
Road, and Flewitt and Platt, steam pipe and boiler 
coverers, have been amalgamated and will be continued 
under the style of Thomas Platt and Sons (Widnes), Ltd. 
The North Lonsdale Ironworks, Ulverston, will be closed 
down this month, as it is stated that operations cannot 
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the accumulation of stocks. The works were reopened 
in April after being idle for years. The Consett Iron 
Company, Ltd., has placed an order with William Johnson 
and Sons (Leeds), Ltd., for a complete briquetting plant 
having a capacity of 40 tons per hour. The London, 
Midland and Scottish Railway are installing a new lay-out 
for the assembling of containers in what was formerly the 
wheel shop in their wagon works at Earlestown, and this 
will involve extensive conversion of existing plant, 
together with the introduction of overhead runways, 
lighting, heating, and other equipment. The new plant 
will have an annual output capacity of from 800 to 1000 
containers. Similar development is taking place at the 
Bromsgrove works with a view to the more rapid and 
economical repair of railway freight vehicles and the 
manufacture of road-rail containers. The Department of 
Overseas Trade announces that the following contracts 
are open for tender :—New Zealand Public Works Depart- 
ment, Wellington: Quantities of transmission line hard- 
ware, including bolts, washers, eyebolts, pole steps, 
stays, &c. (Wellington, October llth). South Afrig¢an 
Railways and Harbours: One electrically operated side- 
tipping car dumper, and one electrically operated trans- 
porter, with truck haulage gear complete for handling 
coal and manganese ore at Bluff Coaling Wharf, Durban 
Harbour, Natal (Johannesburg, November 7th). 


Copper and Tin. 

Trading in the electrolytic copper market 
has been rather quiet, but there has been practically no 
movement in prices, which have remained between £45 
and £46. Consumers in most countries appear to have 
covered their requirements for the time being, and are 
content to watch the market and work upon their reserves. 
There has been little buying by foreign Governments 
with the exception of Japan. That country came into 
the market and bought a substantial quantity and this 
helped to maintain values. A feature of the position has 
been the scarcity of prompt metal, and it has been 
suggested that this indicates that a proportion of the 
world’s stocks, which, at the end of July, were 523,196 tons, 
has been sold or earmarked by producers, including some 
foreign Governments. Although the market remains firm 
there has been little tendency towards an upward move- 
ment, in spite of the improvement disclosed by the 
statistics at the end of last month. Probably this is due 
to the lack of confidence resulting from the disturbed 
international situation and to the conservatism shown 
by American consumers in covering their requirements ; but 
it is thought that in the heavy buying at the end of June 
the big American users may have furnished themselves 
with sufficient copper to last well into the third quarter. 
In the standard copper market a firmer tone has been 
in evidence largely because of the better feeling imparted 
by the July statistics. There has been a certain amount 
of buying of a speculative character; but judging from 
appearances there is not a large bull account open in this 
market.... Uninteresting conditions have ruled in the 
tin market for some time, and prices have shown a tendenc) 
to sag. The demand from the principal consuming 
industries is below normal, and whilst this position 
exists the market is unlikely to show much change for 
the better. The general impression seems to be that 
whilst the Pool may be able artificially to raise prices 
towards the £230 level, if consumption does not improve 
it will have difficulty in maintaining quotations at so 
high a figure. There is some scarcity of Straits tin, and 
premiums which a short time ago were about £2 have 
increased to £4 and, in some cases, to £5. 


Lead and Spelter. 


Rather more active conditions have developed 
in the lead market over the past week and this may be 
taken as an indication that the holiday season is approach- 
ing its close. Prices have advanced slightly, but the 
volume of business is still on a rather restricted scale. 
The Continent has bought fairly good quantities, and 
although some of this buying is attributed to purchases 
for munitions, a certain amount may be placed to the 
credit of ordinary commercial requirements which for 
some weeks have not been much in evidence. In this 
country the demands from the cable makers have been 
the principal support of the market, although the lead 
pipe and sheet makers continue to take up fair quantities. 
Interest continues to be centred upon the meeting 
of the producers which has been arranged to take place 
in London next month. Apparently the intention behind 
the international conference is to reach an agreement 
to reduce production to a point more in alignment with 
the demand, and, as is usually the case at these meetings, 
to stabilise prices. In the present case it is suggested 
that the producers may make an effort to fix the world 
quotation at £16 per ton. Whilst it is believed that the 
production of lead has been curtailed of late owing to 
the low price of the metal, the statistical position .is 
not sound, since outputs are still in excess of the demand. 
The spelter market continues to suffer from a lack 
of interest on the part of consumers and speculators. 
Lately prices have shown a’tendency to fluctuate, but 
for the most part the market has been lethargic and slow 
to respond to the movements which have affected other 
metals. The consuming industries are not busy, and as a 
consequence are content to buy on a hand-to-mouth scale. 
The demand which has existed has been principally 
for high-grade metal, but there is now sufficient of this 
description about to fulfil the market’s requirements 
without difficulty. Recently there was a sharp request 
for high-grade metal from the Continent, but this was 
short-lived. The quantities of ordinary spelter offering 
are at times more than the market requires, and this 
accounts for the tendency of prices to sag. There is still 
talk of the formation of a Cartel, but the difficulties in 
the way seem insuperable. Negotiations have been 
proceeding in a tentative manner for some time, but little 
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Makers’ official home trade price, per ton, delivered buyers’ stations. 
from Associated British Steelmakers. 


PIG IRON. 
Home. 
Foundry home prices, except for Scotland, less rebate of 5/-. 


(D/d Teesside Area.) 


Export. 


N.E, Coast— Sed toe & 
Hematite Mixed Nos. ... 612 6.. — 
a No. 1 613 0.. ie ae 
Cieveland— 
No. 1 ; 5 ll 6 6 2-6 
No. 3 G.M. B. 5 9 0 6 0 0 
No. 4 Foundry 510 0 519 0 
Basic 5 0 0 — 
MrpLanDs— 
Staffs— (Delivered to Black Country Station.) 
North Staffs Foundry ... 5 11 0... — 
Po » Forge et aa — 
Basic 5 0 Oto £5 5 0 — 
Northampton— 
Foundry No. 3 5 8 6 - 
Forge... 5 5 6 — 
Derbyshire— 
No. 3 Foundry 511 0 — 
Forge 5 8 0 — 
ScoTLanD— 
Hematite, f.o.t. furnaces 6 13 0 .. _— 
No. 1 Foundry, ditto 6 0 6. — 
No. 3 Foundry, ditto 518 0. — 
Basic, d/d Sa BO ls — 
N.W. Coast— { 6 13 0d/d Glasgow 
Hematite Mixed Nos. ...; 6 18 6 ,, Sheffield 
4.4 Bis Saieghame 
MANUFACTURED IRON. 

’ Home. Export. 
Lancs anp YorKs~ £ s. d. > ak 
Crown Bars ae CS Ou. a 
Best Bars . 1315 0 —_— 

MIDLANDs— 
Crown Bars 2 5 2. — 
Marked Bars (Staffs) 1515 0. — 
No. 3 Quality a 32 6 — 
No. 4 Quality is: 2 @:. — 
ScoTLanpD— 
Crown Bars 13 5 O 13 56 0 
Best... 13 15 0 13 15 0 
N.E. Coast— 
Crown Bars ae oO. 13 5° 0 
Best Bars ee ae ee 13 15 0 
Double Best Bars ee @ @.. 14 5 0 
NORTHERN IRELAND AND FREE StaTE— 
Crown Bars, f.o.q.... See | ie ae — 
STEEL. 
*Home. tExport. 
LONDON AND THE SourH— f£ s. d. fae 
Angles aS 6. 10 12 6 
Tees... = 3 8": 1112 6 
Joists ae SO .. 10 12 6 
Channels... : 7 S. 8.; 10 17 6 
Rounds, in. and up. iz 3 © .: 1112 6 
under 3in. 12 15 6f.. 2. 8 ® 
Flats, under Sin. ... 12 15 6f.. 11 6. 9 
Plates, jin. (basis) 4S. B.... ll 0. 0 
pe AOS nae it 28 2. 11 $2 
‘ tin. ... 13) 2 @:. 1110 0 
a eee 12 8 0. 1115 0 
Un. fin. to and incl. 
6 Ib. per sq. ft. (8-G.)... 12 10 0. 1210 0 
Boiier Plates, jin. 12 3 0. 12 2 0 
Nortu-East Coast— & «. d. £ s. d. 
Angles ls > Bx 10 12 6 
Tees... wm ¢ ¢@. 1110 0 
Joists mm & 6. 10 12 6 
Channels... eg ae a 10 17 6 
Rounds, 3in. and up 12 0 6 1112 6 
* under 3in. 12 13 Of. ll 0 0 
Plates, jin. (basis) ae a ll 0 0 
o fin. ... 1113 0 ll .s.8 
o tin. Sa 18: . 1110 0 
» in. 12 3 0. 1115 0 
Un. fein. to and fod. 
6 Ib. per sq. ft. (8-G.)... 12 10 0... 1210 0 
Boiler Plates, fin. ae ae: O... 12 2 0 
MIDLANDS, AND LEEDS AND DistRIcT— 
£ «. d. £.#.d 
Angles ek ae ee 10 12 6 
Tees... ae) 6s. 1112 6 
Joists a aS, 10 12 6 
Channels.. a SD: 6... 10 17 6 
Rounds, 3in. waa up eS Se 1112 6 
‘i under 3in. 1213 0 ll 0 0 
Flats, 5in. and under ... 12 13 Of... Hi 0.9 
Plates, jin. (basis) 1110 6... ll 0 0 
a ee 1115 6 11 5 0 
es tin. 3: @@":..: 1110 0 
» in: ae ee ie ee 1115 0 
Un. fin. to wat incl. 
6 ib. per sq. ft. (8-G.)... 12 10 0... 12 10 0 
Boiler Plates, jin.... i: 8 4... 12 2 6 





Guiaseow anv Districr— 
Angles 
Tees... 
Joists 
Channels... 
Rounds, 3in. and up 
ss under 3in. 


Plates, jin. (basis) 
- frin. ... 
os tin. 
a3 fin. 
Un. 
6 lb. per sq. ft. (8-G.) 
Boiler Plates, jin. 


Sourn Wars AREA— 
Angles 
Tees... 
Joists 
Channels.. 
Rounds, Sin. ante up 
és under 3in. 
Flats, 5in. and under 
Plates, jin (basis) 
” frin. ... 
” tin. 
» tein. 5s 
Un. yin. to and iat. 
6 lb. per sq. ft. (8-G.) 


IRELAND—F.0.Q.— 


Angles 
Tees... 
Joists 
Channels... 
Rounds, 3in. and up 
” under 3in. 
Plates, jin. (basis) 
fein. ... 
” tin. 
” fein. 


Un. fin. to fin. sid. 


Sheets. 
11-G. and 12-G., d/d 
1B-GiGld. cn. ns 
14-G. to 20-G., d/d 
21-G. to 24-G., d/d 
25-G. and 26-G., d/d 


f.o.b. basis. 


to 10-cwt., £2 per ton extra. 
Home. 

4-ton lots and up ... 

2-ton to 4-ton lots 

Under 2 tons 

Export ; 


TIN-PLATES— 


» Light, f.o.t. 


Tungsten Metal Powder 
Ferro Tungsten 


” 6 p.c. to 8 p.c. 


” 
” ” 
” ” 
” ” 


Metallic Chromium 


ue Fa 76 pc. .... 
» Vanadium. 
» Moly edenam 


Titanium perenne wee 


” 


Nickel (per ton) ... 
Cobalt ... “eRe 





Flats, 5in. and under ... 


fein. to po incl. 


12 


er 
. 12 


Current Prices for Metals and Fuels. 





STEEL (continued), 


t Rounds and Flats tested quality ; ahead 9s. less. 


OTHER STEEL MATERIALS. 





*Home. tExport. 

£ s. d. § « d. 
ro tee. 10 12 6 
mam 8 ¢@ ..: lr 12 6 

re |) i’ ee. 10 12 6 
nike: & 10 17 6 
ll O 6 1112 6 
12 13° Of.. ll 0 0 
13 13 Of.. ll 0 0 
Rh) S86; 11 0 0 
1113 0 ns 6 
11 18 0 1110 O 
Ss = 9 1115 O 
cs a oe 12 10 0O 
RR oO x is 2 S& 
= a @. es. @ 

7 ea Fee 10 12 6 
a ©... 11 12 6 

ee i aw 10 12 6 
&-, Bia; 10 17 6 

OD we ‘ll 12 6 
ERAS: OF... 21 «0 
. 14S Of... 11 0 0 
« 12 40 - S™... 11 0 0 
hob ee 6 6S US 
90a WOME asc 1110 0O 
|: oe wee tb. S).¢ 
13.20 0» .:. 12 2 6] 
BELFAST. Rest oF IRELAND, 

£ s. d. & «a a4. 
2 Bs Bs 8 
|} fe Wee eee «a 8, Oi 
EP iB 9623 1115 6] 
1120206: 2 11 13 0] 
2 Sd 6... 12 8 0 
12 18 Ot 34.0 6 
1113 0 1115 6] 
Ca) a ee 12 0 6| 
a 3S 4. 2 & 6 
. 1210 ©... 1210 0} 
ee 12 5 6} 





* pede, siliandita?! Bars and Plates are subject to a rebate of 15s. to home users purchasing only 
+ Export prices are for Empire Markets; for other Markets British quotations conform to Cartel prices. 


NON-FERROUS METALS. 


(Official Prices, August 24th.) 


CopPrER—- 
ceo Gea) ant 
Three Months ... 


Electrolytic 


Best Selected Ingo, ai Bir- 


mingham 
Sheets, Hot Rolled 


Tubes, Solid Drawn (basis) 
- Brazed (basis) 


Brass— 


Ingots, 70/30, d/d Birmingham 


Tubes, Solid Drawn, 2/1 Alloy 


o Brazed 
Trxn— 
Cash ... 
Three Months 
SPELTER— 
CORN a0. © 52> 
Three Months 


LeEap— 
Cash ... 
Three Months ... 


| Aluminium Ingots (British) 


FUELS. 


£40 7 6to £40 8 9 
£40 12 6to £40 13 9 
£45 15 Oto £46 5 0 
£46 0 0 
£78 0 0 
Home. Export. 
12$d. 12$d. 
123d. 123d 


£36 10 0 


Home. Export. 

11}d. Lidd. 

13}d. 134d. 
£192 10 Oto £193 0 O 
. £193 10 Oto £193 15 0 
£13: 1 Sto 413 38.6 
£13 & Oto £13 6 3 
£l4 7 Gto £14 10 0 
£14 lo Oto £14 IL 3 


£94 (net.) 


SCOTLAND. 


LANARKSHIRE— 

(f.0.b. Grangemouth— 
Navigation Unscreened 
Hamilton Ell 
Splints 

AYRSHIRE— 
(f.0.b. Ports) —Steam 


| FrresHIRE— 


Home. Export, f.o.b. | 
£ 8. d. a S| 
1415 0 | 
15 2 gp 1I-G. to 1G 1210 0 

15 10 0 15-G.to20-G 12 15 0 

1515 0 21-G.to24-G13 0 0| 
1610 0 25and26-G 1315 0} 


India, £18 15s. ¢.i. f; 
f.o.q.; General, £16 15s. f.o.b., 24-G. basis. 


” 8 p.c. to 10 p.c. ... 
Max. 2 p.c. carbon 
1 p.c. carbon 
0-5 p.c. carbon 
carbon-free 


Ferro Manganese (loose), 16 p.c. 
» Silicon, 45 p.c. to 40 p.c. 


South Africa, Rhodesia, Nyasaland, £14 ; 
Irish Free State, £15 15s., f.0.q., 4-ton lots. 

The above home trade sheet prices are for 4-ton lots and over; 
2-ton to 4-ton lots, 7s. 6d. per ton extra ; and under 2-ton lots 


20 by 14 basis, f.o.b. Bristol Channel Ports, 
Tin-plate Bars, d/d Welsh Works, £7 15s. 


Ferro-Chrome, 4 p.c. to 6 p.c. carbon 


Galvanised Corrugated Sheets, basis 24-G.— 


Canada, £14 12s. 6d., 


| 


| NORTHUMBERLAND, 


a 3 d. | 
18 10 0} 
18 17 6} 
20 2 6} 


Irish ae State, £18 10s. 


20/3 to 21/6. 


BILLETs—100-ton lots and over, 35 to 100 tons, 5/- extra ; less 
than 35 tons, 10/- extra. £ 8. a. 
Soft (up to 0- 25% C.), untested ... ea | 
” ” tested 8 7 6 
Basic (0- 33% to 0- ry 0 Sr 812 6 
», Medium (0-42 to 0-60% C.) $ 926 

» Hard 0-61% to 0-85% C.) oe See. 912 6 
” » (0-88% to 0-99% C.) ce SOS 

Ps » (over 0-99% C.) 10 12 6 
Rails, Heavy, 500-ton lots, f.o.t.... 10 2 6 
Be 9 2 ¢ 


FERRO ALLOYS. 


4/94 per lb. (nominal) 
4/8 per lb. (nominal) 


Per Ton. Per Unit. 

£24 5 0 7/6 
. £24 0 0 7/6 
. £24 0 0 7/6 
860000 | ye 
SES a0) aH 
£41 0 0 12/- 
. 1/- per lb. 


. 2/5 per lb. 


. £18 15 0 home 


. £12 0 O scale 5/- p.u. 
. £17 0 O scale 6/- p.u. 


.-. 14/- per lb. 
... 4/9 per lb.; 5/- forward 
. 9d. per Ib. 


. £185 to £190 per ton 


.. 8/6 to 9/6 per Ib, 


| 


| 





CarpDIFF— 


Inland consumption : 


(f.0.b. Methil or Burntisland)— 


Prime Steam ... ; 
Unscreened Nav thie 


LoTHIANS— 


(f.0.b. Leith)—Hartley Prime 


Secondary Steam 


ENGLAND 


Sours YorxksHire, HuLt— 
B.S.Y. Hards... 


Steam Screened 


Blyth Best 

» Second 

» Best Small... 
Unscreened 


DuRHAM— 
Best Gas... 
Foundry Coke 


Steam Coals : 
Best Admiralty Large ... 
Best Seconds 
Best Dry Large 
Ordinaries 
Bunker Smalls 
Cargo Smalls ... 
Dry Nuts 
Foundry Coke 
Furnace Coke 
Patent Fuel 


SwansEA— 


Anthracite Coals : 


Ly 4 Best Large 


‘Machine-made Cobbles 
‘Nuts 

Beans 

Peas 

Rubbly Gale. 


Steam Coals : 
Large Ordinary 


NEWCASTLE— 


Export. 
18/6 to 19/ 
17/6 
20/- 

15/- to 15/6 
17/- to 17/6 
18/- to 18/6 
16/- to 16/6 
15/6 


21/- to 21/6 
18/- 


18/3 to 18/6 
17/- 
17/- 

17/- to 18 

19/43 


27/- to 28/- 


SOUTH WALES. 


24/- 
23/8 to 24/- 
23/6 to 24/- 
23/- 
17/- to 18/- 
16/- to 16/6 
26/- to 27/6 
35/- to 45/- 
28/- to 29/- 
25/6 


38/- to 41/- 
41/- to 51/- 
40/- to 50/- 
33/- to 38/6 
26/- to 30/- 
15/- to 16/- 


20/- to 25/- 


FUEL OIL. 


contracts in bulk. 


Exclusive of Government tax of 1d. per gallon. 


Ex Ocean Installation. 


Furnace Oil (0-950 gravity) 
Diesel Oil 


Per Gallon. 
32d. 
44d. 






































Ava. 26, 1938 








THE ENGINEER 


241 








French Engineering Notes. 
(From our own Correspondent in Paris.) 


The Forty Hours and Overtime. 


THE forty hours’ week is regarded as inviolable 
by the men’s unions, and the Government has always 
been careful to affirm that any changes which it may be 
found necessary to make in order to adapt it to special 
conditions do not affect the principle of the limitation of 
working hours as defined by law. Nevertheless, those 
special conditions have introduced a widening interpre- 
tation of clauses in the forty hours’ law and the passing of 
so many decrees to meet the necessities of production that 
the rigidity of the forty hours’ week has broken down. 
The unions are fighting to uphold it in a manner that would 
create a serious state of things if they were not disarmed 
by counter measures that are strictly within the law. The 
present conflict with the Marseilles dockers reached a 
critical phase when it appeared that any attempt to force 
them to work overtime might be resisted by a general strike 
at all the ports. The Government would do nothing in 
face of this danger until the agitation in Algeria and the 
certainty that the port of Marseilles was heading towards 
ruin induced Monsieur Daladier to appoint an arbitrator 
in the person of Monsieur Masselin, chief engineer of the 
Ponts et Chaussées, whose award would be final. The 
award invoked the law to show that dockers are under the 
obligation to work overtime, even during the night and 
on Sundays when necessary, and it declared that any 
discussion bearing upon collective contracts and wages 
should be continued immediately the men returned to 
normal work. This judgment will have far-reaching con- 
sequences in the sense that it opens up possibilities of a 
much wider extension of working hours in cases where 
national interests are involved, subject to collective con- 
tracts settling wages and other matters that are sub- 
sidiary to the dispute regarding the short working week. 
The Marseilles dockers rejected the award. They have 
been promised too much by their leaders, who have no 
longer control over them, and, while the men favour a 
strike to be extended to all the ports, members of the 
delegation which met the Minister of Labour in Paris 
were impressed with the consequences of the dockers’ 
refusal to accept an arbitrator’s award that has the force 
of law. It was regarded as very probable that in the last 
extremity the President of the Council, Monsieur Daladier, 
would mobilise the port of Marseilles, which means that the 
dockers’ work would be undertaken by the military, and if 
a strike extended to other ports the mobilisation would be 
general. The threatened stoppage of all commercial 
activity in Algiers as a protest against the failure of the 
Government to bring the dockers to reason has been post- 
poned for another week in order to give the authorities an 
opportunity to enforce the law as defined by the arbi- 
trator. On Sunday the Government mobilised men of a 
Senegalese regiment and a number of naval ratings to 
deal with the traffic in the port of Marseilles. It has also 
drawn up a statute of labour conditions at the port 
providing for work over the entire week. 





Railway Electrification. 


When the Government decided, six years ago, to 
put in hand a big scheme of public works the railway 
companies were required to submit plans for electrification 
which comprised a number of lines, including the one 
between Paris and Havre. Nothing so far has come of 
this last proposal, which apparently has been allowed to 
drop in favour of railcars for fast and frequent long-dis- 
tance journeys. On what is now called the south-eastern 
section of the Compagnie Nationale des Chemins de Fer 
Frangais, formerly the P.L.M., railcars are being 
more largely employed for accelerated light traffic, as well 
as on the Nord and the Est, but they are supplementary 
to steam and electric locomotives which can alone deal 
with the heavy traffic, and which in speed are not inferior 
to railcars. Moreover, higher fares are charged for rail- 
cars, or they are reserved for first-class passengers. While 
the Government has always in mind an extension of railway 
electrification as far as possible, there are objections to it 
for lines running through the industrial and colliery dis- 
tricts in the Nord and to fortified frontiers, and electrifica- 
tion is therefore being proceeded with more particularly on 
the south-western section, formerly the P.O.-Midi, which 
is supplied with hydro-electric energy from the Massif 
Central and the Pyrénées. In the near future the whole of 
this section will be electrified. From Paris the electrified 
line has been extended to Angouléme, a distance of 289 
miles, and work is proceeding actively on the remainder 
of the line to Bordeaux, so that before long electric trains 
will be running from Paris to Irun on the Spanish frontier, 
a distance of 511 miles. Energy is distributed by the 
Maréges and Coindre power stations at 90,000 volts to 
fourteen automatic sub-transforming stations, similar to 
those installed between Orléans and Tours. 


Railway Work. 


Since arrangements were made a few months ago 
for a more regular financing of public works there has been 
considerable activity on the railways, where approaches 
to stations are being widened for additional lines and 
sidings, stations are being enlarged and new bridges con- 
structed. So much necessary work has been held up for 
several years that there is much to be done to make up for 
arrears. A curious result of the forty hours’ week on the 
railways is to accelerate the suppression of level crossings. 
The cost of looking after them has become so high as to 
lessen relative charges on the construction of subways. 
On the Est line 152 level crossings have been suppressed 
during the past eighteen years, and work has been 
started upon a new series of level crossings numbering 
forty-six. The aim of the National Railway Company is 
to make the system more efficient, safe, and economical. 
In the same way, economy is being effected by a 
standardisation of rolling stock and a limitation of loco- 
motive types. The preparation of plans has delayed the 
placing of orders, which are likely to be resumed at an 
early date when it is hoped to distribute them over fairly 
long periods and, by using standard parts, enable builders 


British Patent Specifications. 


When an i tion is icated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office, 
Sales Branch, 25, Southampton-buildings, Chancery-lane, W.C.2, 
1s. each. 

The date first given is the date of application ; the second date 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification. 








STEAM GENERATORS. 


488,944, January 18th, 1937.—IMPROVEMENTS RELATING TO 
SreaAM SUPERHEATER ELEMENTS, Superheater Company, 
Ltd., and Frederick Arthur Boyes, Bush House, Aldwych, 
London, W.C.2. 

This invention provides a means for holding, correctly 
positioned in relation to each other, parallelly disposed relatively 
rigid tubes arranged in a group and comprised in a steam super- 
heater element or the like. The tubes of the element are held 
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by a plurality of endless metal bands held juxtaposed in the 
length of the tubes and each embracing a plurality of tubes 
differing from the plurality embraced by an adjacent band, 
each band having a number of bights each partially embracing 
a tube, and each band having between two bights a portion 
whose outer surface lies against the surface of a tube not 
embraced by the band. The accompanying drawings show two 
of the methods of applying the metal bands.—July 18th, 1938. 


TELEGRAPHS AND TELEPHONES. 


488,777.—October 2lst, 1937.—ScrEENING Means FoR ELEC- 
TRIC SIGNALLING CaBLEs, Felten und Guilleaume Carls- 
werk Aktiengesellschaft, of Kéln-Milheim, Germany. 

In electric signalling cables screening fillers are used in the 
form of paper tubes, provided with a conduction layer on their 
interior and arranged between the conductors of the cable 
without themselves containing any such conductors. These 
fillers have the disadvantage that they substantially increase 
the capacity of the adjacent conductors or groups, since they 
orovide a comparatively large layer of metal in their proximity. 
For this reason the metal layers require a comparatively thick 
insulating covering to maintain an adequate distance from the 
adjacent conductors. To avoid these disadvantages, according 
to the invention the insulating tube serving as a filler is not 
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lined inside with a metallic layer, but is provided in its interior 
with a metallic screen, the cross section of which is essentially 
cross-shaped, as shown, such insulating tube being intended 
to lie in the cable between the conductors to be screened without 
itself containing such conductors. The paper covering A encloses 
two V-shaped bent strips of metallised paper B and tubular 
paper insertions C in the four free triangular spaces. The screen 
4 as compared with the known tubular screen, the advantage 
that at the most, the end of an arm of the cross, viz., a com- 
paratively very small surface, can be present in the field of an 
adjacent conductor, so that the increase in aged attri- 
butable to the screen can be kept exceedingly small. Moreover, 
in this form of construction the amount of material and the 
space requirement are smaller than in the known screens, since 
the outer covering A need not be so thick as with the latter 
screens, in order to reduce substantial increases in capacity.— 

July 13th, 1938. 

488,885. April 15th, 1937.—ImprovepD ELrcrric CABLE, 
Southern United Telephone Cables, Ltd., of Dagenham 
Dock, Essex, Walter Percy Whitehouse, and Alfred 
Thomas Clowsley Moore, both of the same address. 

This invention is concerned with the production of an elec- 
tric cable of a type adapted to have a low electro-static capacity 
and low losses at high frequency. The wire A is supported in 
the centre of a tube B by means of spacers placed at a distance 
apart along the wire, so that the greater part of the space between 
the wire and the tube is occupied by air. Each of the spacers, 
one only of which is illustrated, consists of two dises CD. 
Each of the discs is formed with a radial slot E F, extending 
from the edge of the dise to the centre. The spacer is formed by 
assembling the dises in such a manner that hey together form 
a body which has the shape of an X with the slots E F situated on 
the line of intersection of the planes of the discs. The wire A is 
inserted in the slot E in the first disc C and the second disc D is 





to supply locomotives and coaches at lower prices. 





applied to the wire by passing it through the slot E of the first 








dise C so that in the assembled spacer the slots E F lie in the 
line of intersection of the discs and the wire A is situated in the 


centre of each dise at the inner end of each slot. The wire 
with the spacers assembled thereon at the required intervals 
is afterwards enclosed by the tube B. The engagement of 
the inner wall of the tube with the edges of the discs prevents 
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the latter from disengagement by movement of one dise relative 
to the other. In order that the discs will be maintained in the 
correct angular relation to one another by the tube B, which in 
this example is of circular cross section, each disc is of elliptical 
shape corresponding to the sectional shape of the tube in a 
plane in which a disc is situated when in position July 15th, 
1938. 


AERONAUTICS. 


488,198. January Ist, 1937—Compass SwInGINGc APPARATUS 
FOR USE witH AircraFT, Blackburn Aircraft, Ltd., and 
Henry Bailey, Seaplane Base, Brough, near Hull, East 
Yorkshire. 

The apparatus comprises a jacking trolley built up of a T- 
shaped chassis A with three castor wheels arranged one at each 
end of the arms of the T. These castor wheels are so mounted on 
the chassis that they can be set to run either longitudinally of 
the chassis or on an are or arcs struck from the centre of the 
downwardly extensible positioning jack C fixed to the chassis. The 
forward wheels are adjustable for this purpose by the handle B, 
which acts through suitable gearing to push out or pull in two 
rods which are so connected to the wheels as to rock them about 
their pivots on the chassis. The rear castor wheel is free to 
rotate in the chassis. On the rear castor wheel a pointer D is 
pivotally mounted so that it can be either turned up or down 
so as to lie close to the compass swinging base. The chassis is 
provided at its rear with a strut, which engages projections on 
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the fuselage of the aeroplane. At its forward end the chassis is 
provided with two jacks G, one at each side of the longitudinal 
centre, adapted to be extended upwards and to be attached to 
lugs on the underside of the wing roots of the aeroplane. In use, 
the trolley is moved on to the compass swinging base with the 
jack C over the centre of the base, and then the aeroplane is 
wheeled into a position in which its lugs are over the jacks, 
which are then attached to the lugs. The tail of the aeroplane is 
lifted and the jacks G and C are then extended to bring the landing 
gear of the aeroplane clear of the ground and to cause the load 
acting on the base of the jack C to retain the trolley on the centre 
of the compass swinging base with the wheels just bearing lightly 
thereon. The centre line of the aircraft is thus accurately 
positioned relatively to the centre of the compass base and by 
pushing the tail of the aircraft around until the ground pointer D 
on the tail trolley corresponds with the requisite line on the 
ground the aircraft can be instantly and accurately aligned on 
any heading which is required.—July Ist, 1938. 


WELDING. 


488,324. June 2nd, 1937.—E.Lectric WELDING MacuinEs, The 
British Thomson-Houston Company, Ltd., of Crown House, 
Aldwych, London, W.C.2. 

This invention relates to resistance electric welding processes 
in which the welding current is varied between maximum and 
minimum values by means of a regulating transformer or 
“modulator.” It has been proposed to provide for resistance 
welding, electrical induction apparatus, comprising primary 
and secondary circuits, and a rotary induction regulator for 
reducing the secondary current without breaking the primary 
current. The windings of the stator and the rotor are arranged 
in series and the transformation ratio is approximately unity. 
By varying the position of the rotor relatively to the stator, 
a voltage is obtained which is variable, between maximum and 
a minimum, corresponding practically to closing or opening the 
secondary circuit and passing through all the intermediate values. 
According to this invention, the secondary winding of the 
modulator is connected across the network in series with the 
welding circuit, and the ratio of the primary turns to the 
secondary turns is less than unity. For some length of time the 
voltage at the terminals of the welding machine is consequently 
nil, or is within such limits that a disconnection and re-connec- 
tion can readily be effected by mechanical means. The connec- 
tion and disconnection of the welding current, therefore, takes 
place when the modulator voltage and the network voltage are 
directed in opposition to one another—that is to say, when they 
wholly or almost wholly neutralise one another. If, moreover, 
various ratios of welding time to welding pause are to be made 
possible, then the number of voltage waves switched on and off 
respectively must be variable. The primary winding A of the 
modulator B is excited from the network C, whilst the secondary 








winding D has a greater number of turns, and is connected in 
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series with the high-volt winding of the welding transformer E. 
The line F shows the constant time course of the effective value 
of the network voltage, while curve G indicates the time course 
of the effective value of the voltage on the modulator B. The 
curve H represents the time course (formed by the super- 
imposition of the curves F and G) of the effective value of the 
voltage, which is applied to the terminals of the high-volt 
winding of the transformer E. As can be seen from the curve H, 
owing to the modulation of over 100 per cent. of the network 
voltage, the value of th evoltage within the range J of this curve 
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is so slight, and, on the other hand, the duration within the 
range J is comparatively so great, that no difficulty is encoun- 
tered in finding this range for certain in contrast with other 
known synchronous switch arrangements, wherein the switch- 
ing-on must be performed in the passage through zero of an 
alternating current, i.e., in a very much shorter time. Thus, 
through disconnection in this range J, it is possible for one or 
any required number of the succeeding voltage waves to be 
switched off. In this way, any desired prolongation of the weld- 
ing pauses and a determined, desired ratio between welding 
time and welding pause are obtained.—July 5th, 1938. 





























































MISCELLANEOUS. 


488,179. March 9th, 1938.—RoLtinc MILL ror Strips, SHEETS, 
&c., Fried. Krupp Grusonwerk A.G., Magdeburg-Buckau, 
Germany. 

This rolling mill has two pairs of working rolls, of which one 
pair is for roughing down and the other pair is for finishing, 
co-operating alternatively with the supporting rolls, the position 
of which cannot be varied. in such a way that the pair of rolls 
for the finishing take the place of the pair of rolls for the roughing 
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down when the roughing down rolling is completed. In the 
frame are provided two pairs of working rolls AB and C D. 
The pair of working rolls A B is for roughing down and the pair 
C D for finishing the material to be rolled. The pair of rolls 
which is in the working position, in the example shown, the rolls 
A B, are supported by the rolls E F mounted in the frame. The 
rolls A C and B D are supported in swinging are-shaped members 
G and H respectively. At the conclusion of the roughing down 
the members G and H are swung over to bring rolls C and D into 
contact with the supporting rolls E and F for the finishing 
process.—July Ist, 1938. 


488.331. May 4th, 1937.—HiIGH-TENSION CARTRIDGE FUSEs, 
Electric Transmission, Ltd., and Kurt Dannenberg, both of 
Culford Works, Kingsbury Road, Islington, N.1. 

According to this invention, a fusible element comprising two 
wires A is wound around the outside of a longitudinally ribbed, 
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hollow refractory support B so that the wires forming the element 


element in the form of a coil D is arranged within the hollow of the 
support and embedded in powder E. Both elements are con- 
nected in parallel to end caps F. The body is arranged within a 
refractory sheath G, which is of appreciably larger diameter 
than the body and which is provided with end caps H having 
inwardly directed spring contacts J which engage with the caps F 
and support the body coaxially of the sheath. The space K 
between the body and the sheath is filled with powder L. The 
volume of the cylinder enclosed by the coil D is not greater than 
the sum of the elemental spaces lying between the lengths of 
wire A and the support, each elemental space having for practical 
purposes the end area indicated by the hatching in Fig. 2 and a 
width equal to the diameter or width of the wire indicated by M 
in Fig. 3. In other words, the arrangement is such that the 
quantity of powder equal to that tightly filled into the recesses 
between the support and the lengths and widths of wire com- 
prising the fusible element is at least equal to the amount of 
powder which is filled into the hollow of the coil forming the 
inner fusible element. The coil D is arranged to take part in 
the process of interruption or to act as a main element of good 
conductivity leaving the final interruption to an element of 
higher resistance on the outside point support surface.—/uly 
5th, 1938. 











488,348. November 19th, 1937.—Packine DeEvicEs For 
Rotary AND REcIPROCATING Bopres, William Murray and 
Charles Weston and Co., Ltd., of 2, Portsmouth Street, 
Kingsway, London, W.C.2. 

With oil seal devices, particularly where they are of large 
diameter, it is found that there is some difficulty in introducing 
the seal into the recess or cavity provided for its reception. 

Further difficulty is experienced when introducing a shaft into 

the packing member, and finally there is a tendency for the 

leather to become loose. To overcome the difficulties, the end 

of the case A, which is first inserted, is provided with a lead-in B 

formed by undercutting the metal for a short distance so that 
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it may readily enter the recess. When introducing a shaft into 
the leather from the inner end of the seal there is a tendency for 
the shaft to foul the end of the leather and to tear it out o! 
position. To overcome this the part of the case to whch the 
flat annular member of the leather is clamped is provided around 
the opening with an inwardly projecting axially directed wall C. 
The diameter of the opening is larger by a few thousandths of 
an inch than the diameter of the shaft. The wall extends a 
substantial distance along the inner surface of the shaft engaging 
part of the leather and forms a backing for the leather, so 
that it is supported in a manner such that it is not so liable to 
collapse when the shaft is being inserted. To hold the flat 
annular part of the leather against movement the surface of 
the case with which the undersurface of the leather contacts is 
provided with teeth or projections.—July 5th, 1938. 


488,420. February 5th, 1937.—MaGwnetic Separators, Herbert 
Huband Thompson, Alfred Evan Davies, and Millward 
Dudley Thompson, of Magnet Works, Lombard Street, 
Birmingham. 

This invention relates to improvements in magnetic separators 
of the type in which the material to be separated is fed on to the 
upwardly moving inclined upper run of a belt travelling over 
stationary magnet poles so that non-magnetic particles travel 
by gravity down to the bottom of the belt, where they are dis- 
charged, while the magnetic particles are carried upwardly and 
discharged at the upper end of the belt. The object is to provide 
a separator of this type which will separate effectively materials 
in which magnetic and non-magnetic particles are closely 
associated physically so that the non-magnetic material tends 
to be retained with the magnetic material and complete separa- 
tion is difficult and cannot readily be effected. The upper 
surface of the belt is fitted with a number of studs or feelers, 
which are magnetised by induction from the magnet poles and 
the belt is jigged or vibrated so that any non-magnetic particles 
adhering to the magnetic material are shaken off and travel by 
gravity down to the bottom of the belt.—July 4th. 1938. 


488,864. January 14th, 1937.—ImMPROVEMENTs IN WINCHES, 
Vickers (Aviation), Ltd., Reginald Kirshaw Pierson, and 
Reginald Arthur Firman, Weybridge Works, Brooklands 
Road, Weybridge. 

The drum C, which is slightly longer than half the length of 

the interior of the casing A, is formed with flanges at each end, 

which bear against the interior of the casing and support the 
drum for rotation and axial movement. Between the flanges 

the drum is formed with a helical groove to receive the rope B. 

One end of the rope B is secured to the drum C and is coiled 

around the drum so that it lies in the helical groove, and at the 

opposite end of the drum it passes away tangentially through 
an opening formed centrally in the casing A. On the interior of 
the drum at its one end are internal teeth D, which mesh with an 
elongated driving pin E mounted excentrically to the drum. 
At one or both ends of the shaft of E a key recess is formed for 
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the reception of a handle by which the pinion can be rotated. 
The pinion is so formed that it is constantiy in mesh with the 
gear ring D. A spring-loaded pawl G retains the parts in any 
adjusted position. The pivot of G extends through the casing 
and is provided on the exterior of the casing with an arm to 
which is attached a cable for disengaging the pawl when 
required. At the opposite end of the drum C to that having 
the rear ring D, an internal flange H is provided formed with 
internal helical threads which engage with external helical 
threads on a screw K, which extends into the drum concentric 
therewith and is fixed to the casing A, so that it is maintained 
stationary. The pitch of the threads on the screw K_ is equal 
to the pitch of the groove in the drum. Thus, on rotating the 


drum opposite to the opening in the casing through which the 

rope passes.—July ldth, 1938. 

488,914. December 30th, 1937.-—-UNnpERGROUND PirE LiNEs, 
The Okonite-Callender Cable Company, Inc., of Paterson, 
New Jersey, U.S.A. 

The invention provides a simple and imexpensive  con- 
struction adapted for use in connection with any buried pipe 
line, regardless of its contents, whereby the line may be tested 
for electrolysis and corrosion at intervals without digging 
up the line and without waiting for the line to leak. 
The pipe line A is covered with insulation, such as bitumen 
or paper felt, or similar relatively inexpensive material, B. 
Immediately over this insulation, a thin electrically conduct- 
ing tape, such as metal tape C, is wound, ‘This tape is 
continuous and is applied helically about the insulated 
pipe line with a spacing between the turns or wraps to 
provide a continuous uniform path from one end to the 
other of the pipe line. Over the tape C insulation D 


is 
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applied. The construction therefore embodies an electrically 
insulated pipe line provided with a wrapping of electrically con- 
ducting material of relatively low resistance, this conductor 
being insulated from the pipe line and from the earth. The ends 
of the conductor are brought out at the ends of the pipe line to 
serve as terminal connectors for the purpose of making con- 
nection with the conductors of adjacent pipe lines or any desired 
form of electrical apparatus. After the pipe line has been 
buried the electrical resistance of the tape C is measured, and 
thereafter at any desired intervals of time the electrica! resist- 
ance of the tape is measured at various points along the line, 
and if its resistance rapidly changes then it will be apparent that 
corrosion or electrolysis has started, which has attacked the 
metal tape and increased its resistance. Ky this method electro- 
lysis and corrosion may be detected without the necessity of 
digging up the pipe line and before the pipe line itself has been 
attacked._July Lith, 1938. 








Forthcoming Engagements. 


Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 
of the week preceding the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 


Association of Public Lighting Engineers. 
Monday to Thursday, Sept. 5th to 8th.—Fifteenth annual con- 
ference at Bournemouth. 
Association of Special Libraries and Information Bureaux. 
Friday to Monday, Sept. 23rd 
conference at Oxford. 
Institution of Electrical Engineers. 
Sunday, Sept. 24th and 25th.—TRANSMI+SION 
Summer visit to North Wales. 


to 26th.—Fifteenth annual 


Saturday and 

SECTION: 

Iron and Steel Institute and Institute of Metals. 

Thursday, Sept. 22nd to Wednesday, Oct. 26th.—Joint 

meeting. Visit to Canada and the United States. 
The Railway Club. 

Thursday, Sept. 8th.—Royal Scottish Corporation Hall, Fetter 
Lane, E.C.4. ‘‘ The Early History of the North Stafford- 
shire Railway,” J. Simmons. 7.30 p.m. 

World Power Conference. 
To-day to Friday, Sept. 2nd.—Vienna Sectional meeting. 


autumn 








CONTRACTS AND ORDERS. 


The Editor is always happy to print short announcements of 
contracts and orders in this column provided they are sent to him 
in time to have news value and that they are likely to interest readers, 


Tue Botinpers Company, Ltd., has received an order for 
the construction of a bulk oil tanker, length B.P. 180ft., breadth 
32ft., draught 13ft., deadweight about 1750 tons. The machinery 
will consist of two Bolinder high-compression, two-stroke 
engines, each having four cylinders and developing 500 B.H.P. 
at 275 r.p.m., which, it is expected, will give the vessel a loaded 
speed of 10} knots. 








CATALOGUES. 


Hick, HARGREAVES ANvD Co., Ltd., Bolton.—A new catalogue 
of rotary compressors and vacuum pumps for air and gas, 
ATLAS SCRAPER AND ENGINEERING Co., Ltd., Bell, California, 
.S.A.—Bulletin 2 describing the Atlas ‘* Be Ge ”’ scraper wagon 
for dirt moving. 

2USTON AND Hornsey, Ltd., Lincoln. Constructional details 
and specifications of the range of small vertical oil engines made 
by the company. 

W. T. HeENLEY’s TELEGRAPH Works Company, Ltd., Holborn 
Viaduct, E.C.1.—Catalogue Section B.S. on V.I.R. cables for 
ships. wiring purposes. 

Minispaven, Ltd., Vulean Road, Sheflield.—Particulars of 
the firm’s centrifugally cast products, which include tubes, 
liners, cylinders, rolls, &e. 

ENGLIsH ELecrric Company, Ltd., Queen’s House, Kings- 
way, W.C.2.—Publication No. T.95, ‘‘ New Zealand Railways 
Electrification of Wellington-Paekakariki Line ” ; and publica- 
tion No. 832A on ‘‘ House Service Meters of the All-insulated 
in Bakelite Case Type.” 

W. Epwarps anp Co., Vaughan Road, London, S.E.65.- 
Constructional particulars of the “ Stokes ” high vacuum pump, 
which is made in five sizes ranging from 225 cubic feet to 10 
cubie feet. The book also contains useful information on the 
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are held in spaced relation to the surface of the support by 
ribs C making point contact with the wires. A second fusible 









drum C by the pinion E it will be axially displaced by the inter- 
engaging helical threads to maintain the helical groove on the 


theory of vacuum technique. 
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A Seven-Day Journal. 


The Stocks of Iron and Steel, 


As the autumn approaches, when business will be 
resumed free from the checks occasioned by holiday 
breaks in various parts of the country, attention is 
again concentrated upon the stocks of iron and steel 
which have been weighing upon the market for the 
whole of this year. In the latter part of 1936 and the 
beginning ef this year over-buying and deliveries of 
foreign material which had been in arrears against 
contracts resulted in the British market becoming so 
votigested that business has been seriously affected 
ever since. Practically all departmerits of the trade 
have been in the same unhappy situation, and it is 
recognised that a recovery in the volume of trade in 
iron and steel is largely dependent on the liquidation 
of these accumulations. No doubt some progress has 
been made in this direction. The pig iron market, for 
instance, will enter the fourth quarter in a better con- 
dition than it commenced the year. Stocks are still 
heavy and probably the quantities of basic iron at the 
blast-furnaces and at the steel works total about 
800,000 tons, which at the present rate of production 
is roughly about three months’ supply. In addition, 
there are heavy stocks of foundry iron, although 
reliable statistics of the quantities of this description 
in the hands of makers and consumers are not avail- 
able. It is not generally known that the British Iron 
and Steel Federation has been able to ease the situa- 
tion in the basic iron market by re-selling a proportion 
of the Indian iron which it had still to receive against 
the contract entered into last year to another 
country. This contract involved the purchase of 
about 200,000 tons for delivery at the rate of 17,000 

“tons per month. For the time being, therefore, the 
imports of Indian iron will be on a much restricted 
scale. In the semi-finished steel market, although 
the situation has improved to some extent, it is not 
free from the encumbrance of heavy stocks of foreign 
material. These, of course, cannot be absorbed by 
the market until there is an expansion in the pro- 
duction of finished steel, which has been held in 
check by considerable stocks of Continental material. 
The process of reduction may be slow, but nevertheless 
it is gradually progressing, and one of the best features 
of the situation is that the Cartel and the British 
Iron and Steel Federation are co-operating to deal 
with the difficulties in the British market. As a result 
the Cartel is only releasing material against the quota 
after consultation with the British steel industry, as 
it recognises that the more quickly normal conditions 
are restored in this country the better it will be for 
the world’s steel trade. 


Engineers and Export Trade. 


In his address at the annual general meeting of 
the Paterson Engineering Company, Ltd., which 
took place at Windsor House, Kingsway, London, 
on Thursday, August 25th, Mr. William Paterson, 
M. I. Mech. E., the chairman of the company, made 
reference to the necessity of engineering firms increas- 
ing their export trade. He said that in common with 
other engineering firms, his own company had 
encountered in the past year increasing difficulty in 
maintaining its export trade. He pointed out that 
any royalties which might be received under patent 
licence agreements were a poor substitute for 
machinery exports which were cast, machined, and 
fabricated by British labour. In his view, as one 
of the nations purchasing large quantities of Colonial 
and foreign produce, we should be entitled to use 
our bargaining powers to diminish the adverse 
balance of trade which was now assuming disturbing 
proportions. In other parts of his address, Mr. 
Paterson referred to the sterilisation of public water 
supplies and the wider use of ozone as a water 
steriliser which had followed the greater availability 
and reduced cost of electrical energy. Following 
considerable research work, the use of ozone had now 
been extended to domestic and public supplies, and 
in one installation heavily silted and polluted river 
water was being successfully clarified to a high 
standard of purity for use in the paper industry. 


The Social Relations of Science. 


In his Presidential Address to the British Associa- 
tion, an extract from which was given in our issue 
of August 19th, Lord Rayleigh said that the Associa- 
tion had under consideration the formation of a 
division for the study of the social relations of science 
which would attempt to bring the steady light of 
scientific truth to bear on certain vexed questions. 
On Thursday, August 25th, it was announced that a 
Committee has been formed to establish the machinery 
of the new international and social relations division 
to which Lord Rayleigh referred. Those who have 
consented to serve on this Committee are Professor 
D. L. Chapman, Fellow of Jesus College, Oxford, 
and a former Lecturer in Chemistry at Manchester 
University ; Professor H. J. Fleure, Professor of 


Gregory, Editor of Nature and Professor of Astro- 
nomy at London University; Sir Daniel Hall, 
Director of the John Innes Horticultural Institution, 
London; Professor A. V. Hill, Foulerton Research 
Professor of the Royal Society ; Dr. Julian Huxley, 
Secretary of the Zoological Society of London ; 
Dr. C. S. Myers, Principal of the National Institute 
of Industrial Psychology; Lord Stamp, chairman 
of the L.M.S. Railway, and Vice-President of the 
Institute of Industrial Psychology; Professor J. 
G. Smith, Vice-Principal of Birmingham University ; 
Sir Henry Tizard, Rector of the Imperial College 
of Science and Technology and Chairman of the 
Aeronautical Research Committee; Professor F. 
E. Weiss; former Vice-Chancellor of Manchester 
University ; Mr. H. G. Wells, and Mr. C. J. S. Wilson. 
The hope is expressed that the new President of the 
British Association, Sir Albert Seward, will consent 
to serve upon the Committee. 


An Overload Aeroplane Test. 


On the evening of Saturday, August 27th, ‘after 
completing a severe overload test, one of the Albatross 
mail-carrying aeroplanes designed for the experi- 
mental Atlantic flight service, broke its fuselage 
while taxi-ing across the de Havilland Company’s 
aerodrome at Hatfield. Happily the machine was 
moving slowly and there was no danger for Mr. G. R. 
de Havilland, the principal test pilot, and his four 
companions who were in the machine. The aeroplane 
had already made three take-offs and landings, 
loaded with 3000 1b. more than the maximum all-up 
weight of the passenger type of machine. It was 
alighting and was moving at a speed of about 5 miles 
per hour when a fracture occurred just aft of the 
trailing edge of the wing, level with the door. The 
underpart of the monocoque fuselage broke first, and 
as the machine proceeded over the aerodrome the 
fracture extended to the upper part of the fuselage, 
with the result that the forward part of the fuselage 
was practically separated from the rear part. An 
announcement made by the de Havilland Company 
states that the failure was of a simple character and is 
being remedied forthwith in the aircraft which are now 
in course of production. In service such a machine, 
it is pointed out, would never be obliged to land in so 
heavily loaded a condition. The certificate of air- 
worthiness for passenger service limits the load to 
3000 Ib. less than the load which for test purposes 
was being carried on Saturday. While a mail- 
carrying machine might have as heavy a load when 
beginning a flight, when making a forced landing it 
would jettison about 8000 lb. of petrol. 


Floods in the East. 


THE authorities in Egypt are seriously concerned 
over the continued rise of the Nile, which is causing 
widespread floods. Some days have yet to pass 
before the peak of the flood is reached, and already 
many of the smaller islands round Cairo have dis- 
appeared under the waters, together with the low- 
lying ground around the city itself. A number of 
bridges have been submerged in Upper Egypt, and 
it is reported that breaches have occurred at several 
places in the river banks. The authorities are trying 
to relieve the strain on the river banks by storing 
water at the Aswan Dam and opening more irrigation 
basins. These steps are resulting in the destruction 
of large quantities of cotton, which have up to now 
escaped the worst of the flood waters. All local 
authorities have been instructed to give the fullest 
assistance to the Irrigation Department in its effort 
to keep the river waters in their proper course, and 
thousands of men are working day and _ night 
strengthening the banks. From India comes the 
news that a number of people were drowned and 
much damage done by the bursting of a natural dam 
in the State of Garhwal, United Provinces. The dam 
had been formed by the collapsing of the hillside into 
the river Navi, near Piplogi, and it is stated that it 
was some hundreds of feet high. The resultant lake 
eventually built up sufficient pressure to burst the 
dam, and when released the torrent of water swept 
away a number of villages. 


The Western Air Industry. 


On Friday, August 26th, Sir Kingsley Wood, the 
Secretary of State for Air, paid a visit to the western 
part of England and Wales and inspected the work in 
progress for the Royal Air Force at Bristol and 
Cardiff. Flying from Biggin Hill, he reached Bristol 
and paid a visit to the works of the Bristol Aeroplane 
Company, Ltd., where at the present time extensions 
are being carried out at @ cost of close upon one and 
a-half million pounds. After his visit Sir Kingsley 
expressed considerable satisfaction at the way in 
which the work was proceeding, and said that he had 
great hopes of the new works being engaged on pro- 
duction before the end of the present year. Before 


had arranged with the Bristol Aeroplane Company 
to advance the sum of £120,000 for a further exten- 
sion of the Rodney Works for the purpose of the 
manufacture of exhaust rings for Bristol aeroplane 
engines. Later he proceeded to Cardiff, where he met 
the Lord Mayor and paid a visit to the works of 
Machine Products, Ltd., now engaged on the pro- 
duction of aeroplane parts, and subsequently. he 
inspected the factory of Elliot Equipment and 
Accessories, Ltd., where parachutes are being made. 
Before returning to London Sir Kingsley made a 
speech, in which he referred to the importance of the 
Territorial Army, particularly the searchlight and 
anti-aircraft units. New units, he said, are to be 
formed at Cardiff, Swansea, and Newport, and an 
R.A.F. Volunteer Reserve Centre is to be established 
in Cardiff and at other centres in South Wales, which 
may require the construction of some new aero- 
dromes. A school of R.A.F. technical training is now 
being completed at St. Athan at a cost of £1,000,000, 
while at Pembury and Porthcawl armament training 
schools are to be built at costs of £200,000 and £180,000 
respectively. The St. Athan school, Sir Kingsley 
stated, would be formed on Saturday, September Ist, 
and when completed it would cover about 900 acres 
and would be the largest R.A.F. station in the 
country. In September about 1000 airmen would be 
in training and by the end of the year it was expected 
that that number would be increased to about 3000. 


Postponed Orders for Pacific Liners. 


SPEAKING at the launch of the P. and OQ. liner 
“ Ettrick’’ from the Whiteinch yard of Barclay, 
Curle and Co., Ltd., on Thursday, August 25th, Lord 
Craigmyle said that it had been a bitter disappoint- 
ment when the ordering of the two new ships for the 
Canadian-Australian Line had to be postponed. He 
repeated the assurance that the two ships would be 
built in this country when prices reached an economic 
level. The ships were essential for the Pacific trade, 
but the prices asked were more than a million pounds 
in excess of the highest figures previously tendered, 
and it was an unfair price to ask the Government to 
pay. One very important feature, he said, was that 
for the first time in their history four important 
Governments, the United Kingdom, Canada, Aus- 
tralia, and New Zealand, were determined that the 
vital service of British shipping was not going to be 
swept from the seas. This, in his opinion, was a good 
augury for the whole of British shipping and was a 
much more important thing than the temporary post- 
ponement of the building of the two ships. In a 
speech which preceded that of Lord Craigmyle, Mr. 
George Barrie, a director of Barclay, Curle and Co., 
spoke about the difficult times through which ship- 
builders and shipowners were now passing. It was 
necessary in the national interest that the shipbuilding 
industry should maintain a trained personnel for 
times of emergency, but to do so was difficult without 
a reasonable continuity of work. He said that subsi- 
dised foreign shipbuilding was to an increasing extent 
depriving this country of ship work which would 
normally come here, and it was difficult to see an 
effective reply other than to take similar action. 


An Old Locomotive. 


ONE of the oldest locomotives in the world capable 
of hauling a train, the one hundred years old engine 
* Lion,” has just been taken to the Crewe works of 
the London, Midland and Scottish Railway Company 
for a thorough overhaul in order that it may take 
part in the forthcoming London and Birmingham 
Railway centenary celebrations at Euston. Since 
being built in 1838 by Todd, Kitson and Laird, of 
Leeds, for the Liverpool and Manchester Railway, the 
“Lion” has had a chequered career, becoming the 
property of the Grand Junction Railway in 1845 and 
later passing into the hands of the London and North- 
Western Railway. In 1859 it was sold for £400 to the 
Mersey Docks and Harbour Board and worked as a 
pumping engine at Princes Graving Dock, Liverpool, 
until 1928, when it was presented to the Liverpool 
Engineering Society. After extensive repairs it 
played a prominent part in the centenary celebrations 
of the Liverpool and Manchester Railway in 1930, 
and a year later it was placed on exhibition at Lime 
Street Station, Liverpool. Painted a dark green, with 
brass-topped fire-box and brass boiler rings, the 
“Lion,” which weighs 26} tons, presents a striking 
contrast to the 164-ton streamlined locomotives now 
in service. The boiler of the “Lion” is cased in 
wood, painted brown and varnished over, whilst the 
buffers on both engine and tender are of rubber. 
There is no brake at all on the engine, a tender hand 
brake being used to stop the locomotive. The old 
engine will not travel to Euston under its own power, 
but, after having its chimney removed, will be loaded 
on a railway wagon for transit. It will be accompanied 
by another old L. and N.W.R. locomotive, the single- - 
driver “‘ Cornwall,’ built in 1847, and famed for its 
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leaving Bristol he announced that the Air Ministry 


large driving wheels of 8ft. 6in. diameter. 
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Krangede Hydro-Electric Power Scheme. 


No. 


IIl. 


(Continued from page 220, August 26th.) 


THE POWER STATION. 


HE power station is situated underground, 
blasted out of the solid rock, with the machine 
room floor 40 m. below the surface of the ground. In 
the first stage excavation has been made for four units. 
The station is built in three storeys, as can be seen 
in Figs. 16, 17, 18, and 19. The intermediate storey 
chiefly contains the ducts for the hot air discharging 

















ferred to the concrete floor of the intermediate storey, 
and from there to the walls of the rock. In order to 
avoid unwanted stresses which may occur owing to 
variations of the temperature of the steel structure, 
the cast iron ring has been separated from the floor 
by an expansion joint in the latter. The forces and 
the moments mentioned above are transmitted across 
the joint by means of anchoring bars. For a certain 













length on both sides of the joint, the bars are wound 


On the upstream side of the generator hall, near 
the transport shaft, Fig. 20, there is a special shaft 
bringing the cooling air from the air intake at the 
upstream side of the erection hall down to the bottom 
floor of the power station. The hot air from the gene- 
rators is transmitted through a shaft excavated in 
the downstream wall and further up through the 
transport shaft into the erection hall. From there 
it is distributed to various parts of the power plant. 
Connecting the underground generator hall and the 
switchgear building above ground there is also a 
vertical lift and cable shaft. 

The roof of the generator hall and the floors, as 
well as the columns and the beams for the cranes, 
serve as a very appropriate bracing for the high rock 
walls. The floors are anchored to the rock, and were 
during the construction amply provided with tem- 





porary contraction joints in order to prevent the 
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FiG. 16—-SECTION THROUGH POWER STATION 


from the generators, while the ground floor holds the 
turbines as well as the mouths for the cooling air 
ducts. 

The turbines are of the vertical Francis type, each 
giving an output of 37,000 kW at 167 r.p.m., and a 
water consumption of about 70 cubic metres per 
second at a net head of 58 m. The water passes from 
the penstock shaft through riveted steel scroll cases 
anchored to the concrete. The generators, of a capa- 
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with a bituminous sheeting, allowing bending of the 
bars when the supporting beams alter their length. 
In addition to this, the wound anchoring bars, forming 
a flexible connection between the base ring and the 
floor, reduce the vibrations of the foundation which 
sometimes may occur. The length to be wound has 
been calculated so as to reduce the possible danger of 
resonance or noise. 

The generator hall is served by two 125 ton cranes, 
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FIG. 17—SECTION THROUGH TURBINE MOUNTING 


structure from getting loose from the rock, owing to 
shrinkage or fall of temperature. 

The crane beams and the columns are deeply 
anchored into the rock, Fig. 21. To prevent the 
beams and the columns as well as the rock from being 
subject to unforeseen stresses from the loads of the 
cranes or from the settling and shrinkage of the 
concrete during construction, however, the beams 
and the columns are not directly concreted to the 


FIG. 18—SECTIONAL PLAN OF POWER STATION AT GENERATOR FLOOR LEVEL 


city of 40,000 kVA at a voltage of 8400 V, are of the 
vertical type with the shaft solidly coupled to the 
turbine shaft. The stator rests on a cast iron base ring 
supported by a number of heavy beams carrying the 
load down to the columns of the turbine guide ring. 
The steel frame, being without any braces, cannot 
take any radial forces nor the torque which is trans- 


which can be coupled and used for joint hoisting. 
The cranes run on rails fixed to concrete beams, 
which are supported by a number of concrete columns 
along the walls. The erection hall is equipped with 
one 125-ton crane, which also serves for lowering 
equipment down a transport shaft to the generator 
hall. 


rock. In the first instance, a thin layer of concrete 
was poured against the rock. The surface of the layer 
was painted with asphalt, and then the beams and 
the columns were concreted. The bars crossing the 
joint were, for a certain length on both sides of the 
joint, wound with a bituminous sheeting to permit 
slight movement. 
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The roof of the machinery hall made as an arch of 
reinforced concrete between the rock walls has been 
designed to carry the whole weight of the rock above, 
Fig. 22. The arch is divided into T-shaped elements, 
3 m. wide, consisting of an arch rib with a flange at 
the lower end. The joints between the elements have 





measured to suit the falsework. Then the abutments 
and later on the arch proper were concreted. When 


the roof had been completed, the blasting of the 
hall continued further down. At the top the arch 


was provided with a temporary contraction joint. 
Further, a small space was left between the ribs and 








from three turbines, or about 210 cubic metres per 
second. The tunnel is the biggest unlined tunnel yet 
built. In a few places only, where loose rock was met 
with, the roof of the tunnel has been reinforced with 
concrete arch ribs. Interesting is also the fact that 
the roof of the tunnel is raised so high that the tail 
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FIG. 19—-SECTION THROUGH POWER STATION AT TURBINE 


been painted with asphalt, and are provided with 
steel dowel pins and sealing devices. No separate 
inner roof has been provided. The space which is 
formed between the arch and the rock above is acces- 
sible for inspection by means of a gallery excavated 






































<+— Cooling Air 























“THE ENGINEER’ @® 


FIG. 20—TRANSPORT AND AIR SHAFTS 


at the top of the arch, running along the whole length 
of the hall. During the construction the concrete 
was transported through this gallery. 





the rock above. When the shrinkage and the main 
fall of temperature had taken place, the contraction 
joint was concreted, and after the falsework had been 
removed the spaces along the ribs were also concreted. 

The draught tube has been lined with reinforced 
concrete and partly also with steel plate. The tubes 
can be made accessible for inspection and repair by 
the introduction of stop logs in the outlets. The stop 
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FIG. 21—CRANE BEAMS AND COLUMNS 


logs consist of steel beams, bent to a circular shape, 
principally in order to give a suitable inclination to 
the reactions. 


Tue Tam Race TuNNEL. 


The tail race consists of a tunnel (Fig. 25), entirely 
constructed in the rock, with a length of about 
1450 m. The tunnel with a pear-shaped cross section 
and with an area of 116 square metres, 13-4 m. high 
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water level will be free at flood water levels in the river. 
This arrangement is convenient with regard to the 
running of the turbines, and estimates of cost have 
shown that the arrangement decided on is somewhat 
more economical than a submerged tunnel and a 
special surge chamber. However, in the case of 
repeated sudden interruptions and returns of the 
load, such combined undulations might occur in the 
tail race tunnel that the tunnel would be partly filled 
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FIG. 23—DETAILS OF SEMI-CIRCULAR COFFERDAM 


with water if the tail water level was particularly 
high. Should on such occasions the load on the power 
station be increased at the same time as the upper end 
of the tunnel was filled, a water pressure would 
develop in this part of the tunnel, which pressure, 
according to calculations, might rise to 30 m. in the 





and 11 m. wide, is designed to take the discharge 


draught tube. For this pressure the turbine cover 
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The arch was concreted before the generator hall 
was completely excavated. To begin with, the rock 


was excavated to a certain distance under the arch 
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FIG. 22—ARCHED CONCRETE ROOF 
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and appurtenances, as well as the foundation for the 
turbine, &c., have had to be designed. 

Immediately downstream of the draught tube the 
tunnel is provided with a vertical air shaft up to the 
ground surface for the supply of air in the event of a 
sudden drop in the load. When the upper part of 
the tunnel is filled with water and the water pressure 





rises in the above-mentioned way, the water from the 


the river. The gates and their hoists were also brought 
to the place by the crane. No separate temporary 
bridge for transport at the dam site was built. The 
bridge downstream of the dam, mentioned above, 
was built in order to make possible the road trans- 
port of heavy pieces from the: railway station to 
the site. 

For the construction of the main part of the dam 
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FIG. 24—INTERIOR OF POWER STATION 


turbines is also rising in the air shaft, thereby reducing 
to some extent the rise of the water pressure. In 
order to prevent in winter the circulation of cold air 
through the tunnel, entailing damage by frost at the 
rock walls, the downstream end of the tunnel has 
been supplied with a movable shield. The tunnel 
mouth is also provided with stop logs consisting of 
circularly bent I beams. 

As mentioned above, the discharge tunnel now 
completed is designed for three units. In the future 
another tunnel for the remaining units has to be 
excavated. 

The driving of the tunnel was done chiefly from 

















FIG. 25—DISCHARGE TUNNEL 


the downstream end, which was possible on account 
of the rather long time, about five years, available for 
the construction. A gallery was first driven all along 
the top of the tunnel, chiefly in order to investigate 
the quality of the rock. The gallery was driven simul- 
taneously from both ends and from a working shaft. 
The tunnel was blasted by means of the top-heading 
method. A Bucyrus excavator was used for the 
loading of the blasted rock and the transport was 
done by electric trains. 


THE CONSTRUCTION OF THE Dam. 


The transport of the material from the banks to the 
different parts of the dam was done by means of a 
cable crane, with a capacity of 5 tons, spanning 


cofferdams were used of the triangular wooden frame 
type common in Sweden. The work was completed 
in three building stages. During the third stage the 
flood passed through two openings left between three 
piers. For closing these openings, a new method was 
successfully used. The closing was done by means 
of broad-flanged steel beams, 340 mm. by 340 mm., 
bent to semi-circular shape. The stop beams had a 
span of 22-4 m., and were lowered in front of the dam 
with their ends sliding along guide rails fastened to 
the piers of the dam. A section through such a dam 
and details of the end pieces contacting with the guide 
rails are given in Fig. 23, and the engraving, Fig. 26, 
shows a beam being lowered into place. They were 
laid one upon another, the lowest resting on a con- 
crete sill previously constructed within cofferdams 
in the first two building stages. Water-tightness was 
obtained by lining the beams at the upstream flange 
with planks. The beams were brought to the place 
by the cable crane, put into the guides and lowered, 
keeping an inclination of about 45 deg. to the hori- 
zontal until they reached the sill or the beams pre- 
viously lowered. 

The arched stop beams were placed very quickly 


The depth of the water when lowering the first beam 
was about 5 m., and the maximum water pressure 
on the cofferdam after completion was about 12 m. 
The rock downstream of the cofferdam was safe- 
guarded against scouring from the flow during the 
lowering of the beams by anchorage bars and grouting. 

A special cement, called ‘‘ Pansar cement,’ was 
used for the parts of the dam and the intakes which 
are exposed to water pressure. This material is a 
low-heat cement, containing an artificial pozzolana 
called ‘‘ Pansar pozzolana.” It has the property of 
hardening more slowly and generating less heat than 
ordinary Portland cement, and gives a concrete 

















FIG. 26—SEGMENT OF STEEL COFFERDAM 


more resistant to dissolution of lime. For the other 
parts of the structures ordinary Portland Cement 


was used. 
ENGINEERS AND CONTRACTORS. 


The whole power plant as well as the transmission 
lines and sub-stations were built by the Krangede 
Company under its own management. Consulting 
engineers for the civil engineering and mechanical 
works were Messrs. Vattenbyggnadsbyran (VBB), 
Stockholm. The principal contractors and manu- 
facturers were Karlstads Mekaniska. Verkstad for the 
water turbines and Asea Electric, Ltd., for the 





and the water-tightness obtained was remarkable. 


generators and main transformers. 








The British 


No. 


THE USE oF SCALE MODELS IN ENGINEERING. 


N Friday morning, August 19th, Section G held a 
discussion on the use of scale models in engineer- 
ing, the primary objects of the discussion being to 
determine the factors controlling the size or scale to 
be chosen for a model, and how far the results obtained 
from a model could be applied to predict quantita- 
tively the results to be obtained on full scale. 

The proceedings opened with an interesting paper 
by Mr. R. W. Allen, in which instances were given of 
the application of the well-known technique of 
investigation by scale models to general engineering. 
The author also surveyed the purposes and scope of 
model testing with particular reference to the design 
of centrifugal pumps, fans, and the fluid-conveying 
passages generally associated therewith. 

The chief purposes of models, Mr. Allen said, were 
to save expense and time, as well as convenience and 
the obtaining of unique information. The use of a 
scaled working fluid, namely, air, for the testing of 
readily modified wooden models of centrifugal water 
pumps, in place of ordinary full-power measurement, 
was an example of the convenience offered by model 
tests. There were cases in which a model offered the 
unique or only way of obtaining the information 
desired ; experiments on the stability of aeroplanes, 
carried out without risk to life, provided an example 
of that type. 

The author then gave three examples from centri- 
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followed by three instances of fluid passage problems. 
The hydrodynamic connection between the design of 
centrifugal or propeller pumps for pumping water 
and the design of fans of a similar type for pumping 
air, he said, was so close that a technique had been 
developed recently for the testing of water pumps by 
using air as a working fluid. The first instance men- 
tioned was that of a waterworks pumping plant. 
Pump designs were required for a complex plant of 
which the arrangement of the units and their duties 
had already been decided by the water authority, 
a difficulty arising through high-lift and low-lift 
pumps having to be driven in tandem from the same 
power units, and necessitating, therefore, a com- 
promise in the choice of running speed for the two 
designs. The plant comprised eight pumping units, 
having either two or three pumps in tandem (seven of 
the units having electric generators as well), each 
unit being driven by a geared steam turbine, of which 
four were of 3400 H.P. and four of 1000 H.P. approxi- 
mately. The duties could be met by substantially 
four different designs, and investigations began with 
a model made of aluminium and wood to a scale of 
one-third of the full size of the pump for one duty, 
using air as a working fluid. A total of seven 
irapellers, eleven casing volutes, and four discharge 
branches were tested for the design. Having thus 
decided by air tests upon the design giving the 
desired characteristics and performance, a test was 
carried out with water to establish that the pump 
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would be free from cavitation troubles in operation. 
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That point was confirmed by experiments with a 
model of conventional pump construction made to a 
scale of three-tenths full size and tested with water. 
Two further models were made for air tests of pumps 
designed for other duties to a scale of two-fifths full 
size, but only minor modifications were found neces- 
sary for those designs, which largely embodied the 
results of the first investigation. Finally, the tests 
of the full-size pumps with water and under service 
conditions showed very close agreement with the 
tests of the models using air. 

The second case concerned a sewage pumping 
installation with four sets of pumps. The problem set 
was the development of certain specified character- 
istics and efficiencies, with the limitation that the 
pump should be capable of passing matter represented 
by spheres 8in. in diameter. That limitation necessi- 
tated an abnormally small number of blades in the 
impeller, while the various conditions taken together 
pointed to a conical flow instead of the conventional 
radial flow design. The necessary data to complete 
the design in a wholly unfamiliar field were accord- 
ingly deduced from a series of model tests. A model 
was first made to a scale provisionally of one-quarter 
full size of one of the smaller pumps and tested (with 
water) to obtain a first approximation to the final 
design. On the basis of that test another impeller 
was made and tested in the same casing, and from the 
results obtained the final design for the set of smaller 
pumps was determined. Then, still using the same 
casing, another impeller representing that of a pump 
of the larger set to a radial scale of approximately 
one-ninth full size was tested. Although not to scale 
in respect of width, that impeller provided sufficient 
information when interpreted in the light of past 
experience for the design of the larger pumps to be 
completed. The test represented perhaps a typical 
example of the difference between the rigorous 
accuracy of scientific engineering and the processes 
by which results were achieved in commercial design. 
Although less exact, they were nevertheless adequate, 
being necessitated as economies of time and expense 
and justified by the designer’s instinct and accumu- 
lated experience. 

The third case concerned a pump for emptying a 
graving dock. The limiting feature from which the 
problem of design arose was one, not of performance, 
but of dimensions. A large vertical spindle pump 
having a discharge branch of 48in. diameter had to 
operate in a well of a diameter of only 11ft. 6in. In 
consequence the volute casing surrounding the 
impeller of the pump had to develop, not spirally 
outwards from the impeller circumference as in a 
normal pump, but helically or in an upward or axial 
direction. The design of the pump, which departed 
so markedly from ordinary practice, was established 
after experiments with a model made to a scale of 
one-eighth full size and pumping water. It was found 
necessary to test only two impeller designs before 
the desired performance was attained. 

Coming to fan design, the author described the 
work in connection with a forced draught fan for the 
air supply to a ship’s boiler rooms. The problem 
was created by the desire to drive the fan directly 
from a steam turbine. The steam turbine being 
essentially a high-speed prime mover, it was found 
that, even with the most generous compromises in 
design, the fan would be required to operate at a speed 
nearly double that of normal practice, while yet 
performing a normal duty. A model was made to a 
scale which proved afterwards to be substantially 
three-tenths full size, one of the main objects being 
the determination of the exact dimensions of the 
prototype. Several types of fan impeller were tested, 
with various adjustments to their diameters and the 
form of the casing. The general nature of, and the 
first approximation to, the design of the fan was 
largely derived from the example cited previously of 
the plant for pumping sewage water. 

Discussing further the use of air for testing water 
pumps, Mr. Allen said that generally the advantages 
of a model test arose largely from its small linear 
dimensions. But an example of a test in which there 
was no dimensional change, the scaling being solely 
in physical properties, was provided by the technique 
for the testing of water pumps using air as a working 
fluid. The complete testing, with water, of a large 
centrifugal or similar water pump was difficult and 
expensive ; in contrast, for an air test the pump 
required an almost negligible driving power, any con- 
venient floor space sufficed and little or no pipe work 
was needed. A sensitive pressure gauge measured 
the pressure difference created by the pump, while 
an orifice plate combined with another sensitive gauge 
served to measure the delivery. He illustrated a 
test on one of the sewage pumps already mentioned. 
The physical basis of the test was the principle that 
a pump of that kind, which relied for its operation 
on the inertia of the working fluid, would produce the 
same relation at a given running speed between the 
head developed and the quantity pumped, whatever 
the fluid. Thus a pump which delivered 1000 gallons 
of water per minute against a head of 100ft. of 
water, or a pressure of 43-3 lb. per square inch at a 
certain speed, would at the same speed deliver 1000 
gallons of air per minute against a head of 100ft. of 
air, or 0-0534 lb. per square inch. That statement, he 
said, ignored two physical quantities, namely, the 
viscosity and the elasticity or compressibility of the 
fluid, but the “‘ scale effects ’’ due to those properties 





were so small as to be altogether negligible for the 
purpose of a test of that character. In fact, a very 
high degree of accuracy was obtainable by the method, 
which provided a rapid and economical means of 
checking and, if need be, of modifying the shape of 
the characteristic curve of a pump. When made with 
a model instead of an actual pump, the air test had 
the enormous advantage that the model used could 
be of a very simple and easily modified construction. 
Light castings, wood, sheet metal, even plasticene, 
could be utilised ; alterations requiring days of work 
in a conventional construction could be made and 
tried in a few hours or minutes with a model. 

However, the air test had two defects. It provided 
no reliable measurement for the estimate of the power 
absorbed by the pump, and hence of its efficiency, 
and it gave no indication as to whether or not the 
pump would show cavitation when dealing with 
water. But in spite of those defects, the air test was 
of the greatest practical service in pump construction 
and was used extensively. 

Giving examples of the improvement of fluid flow 
passages, Mr. Allen mentioned first the case of an 
impounding plant for large wet docks, consisting of 
three low-lift type pumps, the water being drawn 
through bell-mouthed suction branches 70in. in 
diameter from the head or cross piece of a tee-shaped 
culvert. After the pumps were installed difficulty 
was experienced in obtaining the required perform- 
ance, and it was ascribed to eddies and turbulent 
conditions at the entries from the culvert. A model 
of the culvert, with its associated pipes, was built in 
wood to a scale of one-eighth full size in order to 
investigate flow conditions, the three pumps being 
replaced by siphon pipes to simplify the experimental 
arrangements. As the result of extensive experi- 
ments with the model, various improvements were 
made. Modifications were made to the junction of the 
culvert shaft and the cross chamber to secure better 
admission ; guide plates were placed at appropriate 
points in the chamber to direct the flow to the mouths 
of the three suction pipes ; and whirling of the water 
columns within the pipes was suppressed by axial 
baffle plates. As a result the pumps realised their 
contract performances. 

The second example of improvement of fluid flow 
passages was in connection with the sewage pumping 
installation already mentioned. Those pumps were 
intended to draw water from cast iron suction 
chambers of a form dictated originally by special 
requirements of the site. During an air test of the 
first pump, the suction chamber being included, 
it was observed by smoke and ribbon experiments 
that the entry conditions were very unsatisfactory, 
and an ‘experimental correction was provided by 
inserting suitably shaped deflectors into the suction 
chamber. When the pumps were installed with the 
unaltered form of suction chamber they were incap- 
able of their full contract performance, as had been 
anticipated, but when the suction chambers were 
modified to the shape used experimentally during the 
air tests there was no further difficulty in meeting 
the guaranteed duty figures. 

The third example related to air supply to ships’ 
boiler rooms, and the author referred to some exten- 
sive investigations he had made into the design of 
forced draught systems as a whole, when enormous, 
and hitherto unsuspected losses were found to exist 
in the means then used for conveying and regulating 
the draught air. New standards were, therefore, 
developed experimentally for air speeds and passage 
shapes, and the streamline principle was applied 
extensively to the components, intake cowls and the 
like, while entirely new systems of construction were 
introduced for those elements. He showed diagram- 
matically the forms of fifteen different deck intake 
cowls that were tested by means of wood models 
made to a scale of approximately one-quarter full 
size. The type of cowl in use before the experiments 
was capable of admitting only 35 per cent. of the air 
quantity that would pass through the same trunking 
under perfect entry conditions and making use of the 
same pressure drop; the final and subsequently 
adopted pattern raised the figure to 83 per cent. 

More recently the investigations had been con- 
tinued in great detail into the losses in a ship’s air 
and flue gas system as a whole, by means of models 
one-eighth the size of the intakes, uptake galleries, 
their associated gratings, &c. An interesting point of 
scale effect arose in connection with the testing of 
uptake passages. Although the gases left an actual 
furnace at a temperature of about 700 deg. Fah., and 
model tests had to be made at atmospheric tempera- 
ture, the model test results were a more faithful copy 
than they would have been if carried out at 700 deg. 
Fah. The reason was that, since the viscosity of a 
gas decreased as its temperature fell, the small 


| passages of the model had, in accordance with the 








principle of dynamical similarity, a gas of decreased 
viscosity to deal with. True similarity would not be 
obtained unless the temperature reduction were 
carried to —-120 deg. Fah., but the slightly more 
faithful results of such a test would not justify the 
much greater difficulty of carrying it out. 

As another example of experience with scale models 
Mr. Allen cited the case of a mounting designed to 
insulate the noise and vibration of an oil engine 
driving an electric generator in a pleasure yacht. 
A model was made to a scale one-eighth full size 
mounted on springs having a stiffness of one-sixty- 











fourth of the full scale value and loaded so as to make 


its weight one-five-hundred-and-twelfth of the 
weight of the engine, so that the deflections of the 
model on its springs would be to a true scale, namely, 
one-eighth. The loading was arranged so as to make 
the model substantially similar in weight distribution 
and angular inertia to the original. All resonant 
speeds would then be exactly 1/8 times those of the 
prototype. By applying harmonic forces of known 
frequencies to the model by elastic bands from a 
motor-driven crank arrangement the various resonant 
frequencies could be identified and the calculations 
confirmed. Subsequently the same model was used 
to decide the best position for a damping device 
provided to suppress such resonant vibrations of the 
mounted engine as would be accidentally excited 
during service. 

Finally, Mr. Allen made reference to Sir Alexander 
Gibb’s model of Rangoon harbour, and to the trial 
model of the Great Ouse and the Wash, constructed 
by the Ouse Catchment Board, which. he believed, 
was the largest of its type in the world and which was 
inspected by members of Section G during the Cam- 
bridge meeting. 

Mr. E. F. Relf, F.R.S. (Superintendent of the Aero- 
dynamics Department of the National Physical 
Laboratory), made a contribution which was pre- 
sented on his behalf by a colleague, Mr. L. F. G. 
Simmons. In it he recalled that the principle of 
dynamic similarity, as it applied to tests of models 
completely submerged in an incompressible fluid, was 
stated in the early days of aerodynamic research by 
the late Lord Rayleigh. Having explained briefly 
the similarity law which must be used in comparing 
results on a model with those on the full scale, he 
said that the most usual application of the condition 
of dynamic similarity was to experiments on complete 
or partial models of aircraft in wind tunnels, probably 
the widest field of application of the model method 
in engineering to-day. In the earlier days of aero- 
dynamic research the procedure was to explore the 
variations of the force coefficients concerned over as 
large a range of Reynolds number as could be attained 
in the wind tunnels available and to rely on com- 
parison with observations in actual flight, whenever 
possible, to learn how to extrapolate to the full-scale 
value of Reynolds number. That process was never 
very satisfactory, however, on account of the enor- 
mous gap between the values of the Reynolds number 
attainable in the earlier tunnels and those appro- 
priate to actual flight. In recent years that difficulty 
had been met partially by the provision of variable 
density or compressed air tunnels, first in America 
and Jater in this country. The work with such tunnels 
involved many difficult problems of measurement, 
since observers could not work inside the pressure 
vessel, and all readings must be transmitted to the 
outside. Those difficulties had been overcome in 
various ways, and the compressed air tunnel had 
become a recognised and well-trusted piece of research 
equipment. In virtue of the fact that, by varying the 
internal pressure, the whole range of Reynolds 
numbers could be covered, from that characteristic 
of small models in normal atmospheric tunnels to 
that of actual flight, it had been possible to learn 
much of the nature of the variation of aerodynamic 
forces of all kinds with Reynolds numbers and so to 
enhance enormously the value of data from the 
simpler atmospheric tunnels. 

But even the compressed air tunnel did not com- 
pletely solve the problem of the use of models for the 
purposes of aeronautical engineering. Turbulence 
was still the fly in the ointment. The ordinary 
similarity theorem assumed that the relative velocity 
between model and fluid could be completely repre- 
sented by the single symbol v. That was only 
strictly true for a body moving in perfectly still air 
or for a wind tunnel in which the air particles moved 
in parallel straight lines. The latter condition was 
never satisfied rigorously ; the flow in a wind tunnel 
was always turbulent. The degree of turbulence 
could be defined statistically by stating the ratios 
of the root-mean-square values of the turbulence 
components in three mutually perpendicular direc- 
tions to the mean stream velocity, and if the three 
ratios were equal the turbulence was described as 
isotropic. For a complete specification it was also 
necessary to define some length 4 which represented 
the “scale”? of the turbulence. The similarity 
condition for model tests therefore became very 
complex. Fortunately, the turbulence of the free 
air in which we flew could be regarded as negligibly 
small from the point of view of the aerodynamic 
phenomena concerned in flight. That did not mean 
that the turbulent velocity components were 
negligibly small, but rather that the value of was in 
general Jarge compared with the size of the aero- 
planes. In other words, the eddies present in the air 
were large, and affected an aeroplane flying through 
them as comparatively slowly varying changes of 
speed and direction rather than as influences which 
disturbed the detailed flow close to the surfaces 
of the machine, as did the small eddies present in a 
tunnel. If, therefore, means could be devised to 
correct wind tunnel results to the condition of zero 
turbulence, they would be expected to apply to the 
full scale provided only that the Reynolds number 
was identical. It could not yet be said that the 
problem of allowing for the effects of turbulence 
in a wind tunnel had been solved, although a great 
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deal had been learned about it recently and much 
research was in hand concerning it. 

As to the methods by which it was being studied 
he said that, in the first place, the turbulence in a 
wind tunnel could be varied by the introduction of 
grids composed of bare or flat strips to produce 
extra turbulence, and the resulting degree of tur- 
bulence could be measured with some precision by 
such devices as the hot-wire anemometer. It was 
thus possible to determine the effects of known 
degrees of turbulence on any specified aerodynamic 
phenomenon, and so to attempt an extrapolation 
to zero turbulence. Secondly, tunnels were being 
constructed in which the degree of turbulence was 
exceedingly small, say, one-tenth of that in normal 
tunnels. Thirdly, the theory of turbulence and its 
effects was being developed, largely in the hands of 
Professor G. I. Taylor, and was already shedding 
much light on the complex phenomena associated 
with turbulent motion. From the practical engineer- 
ing point of view, a compressed air tunnel of negligible 
turbulence would be of great value, and the only 
obstacle to its realisation was its cost. That type of 
tunnel was in any case very costly, and would be 
almost prohibitively so if made non-turbulent, 
because the size of pressure vessel to contain a tunnel 
of given diameter would increase very greatly. 
lt was fortunate that there was only one case of 
interest to the aeronautical engineer where the 
degree of turbulence present in tunnels of normal 
design had important effects, and in that case 
boundary layer theory had already enabled those 
effects to be clearly understood and in large measure 
calculated. The case was the skin friction drag of 
bodies of streamline shape, such as the wings and 
fuselage of aircraft. Now that the drag of aircraft 
was reduced by clean design almost to the limit 
attainable, the estimation of skin-friction drag was 
of great importance; but it was probably fair to 
say that at the moment it was easier to predict what 
the ideal skin-friction drag of an aeroplane should 
be than to attain the ideal in practice by the produc- 
tion of the necessary smooth and unbroken surfaces 
on the aircraft. 

Professor C. M. White (Imperial College) com- 
mented that the use of scale models remained an art 
rather than a science; he believed the reason was 
that dynamical similarity between model and 
prototype was impossible. In nearly every model 
built something went wrong, and the difficulties 
were overcome by approximating, and the greatest 
danger lay in arranging the approximation. One 
of two principles which could be laid down was that 
success in model testing depended upon centralisa- 
tion, by which he meant that it was necessary to 
bring many models of different types under one roof, 
practically in charge of one man. The second 
principle was that the models must be broken up 
into parts and the parts studied separately, instead 
of treating each model as a whole. 

Discussing the work of the Hydraulics Laboratory 
of the Civil Engineering Department of the Imperial 
College, he said that an exceptionally wide range of 
problems was handled there, which necessitated 
breaking up the more complex cases into simpler 
parts so that common factors might be studied under 
specialised conditions. Owing to the exceptionally 
wide range of problems covered, such analysis had 
to be taken correspondingly far before common 
factors emerged. But when they did, the knowledge 
might apply to problems so remote as to seem entirely 
disconnected. For example, it seemed a far cry 
from cavitation in a pump to scour of a river bed 
below a bridge ; yet he had been led to a good form 
for the pier of a bridge by experiments with a model 
of the nose of a blade of a centrifugal pump. The 
common factor in the two cases was the pressure 
distribution, the measurement of which had been 
tedious, but well worth while. Another recent 
illustration came from a research with models of 
fish-passes for by-passing dams which might obstruct 
the passage of fish up-river. Fish-passes must have 
high rates of dissipation, to keep the water speeds 
low. How the most successful of the dissipators 
worked was specially studied, and the results promised 
to be of value in quite another connection—for damp- 
ing waves in harbours where space was limited. 
Experiments with air-borne desert sand had been 
explained quantitatively by a theory built on data 
collected for other purposes, and the desert sand 
experiments were, in their turn, explaining some of 
the puzzles presented by a model river. A technique 
developed for studying films in boiler tubes had proved 
ideal for work with a dam. It would be difficult to 
name a single research in the laboratory which 
had not drawn largely from some neighbouring 
experiment, 

Sometimes the bugbear of one was the palliative 
of the other. He mentioned the phenomenon of 
breakaway, in which reverse pressure gradient 
acting on the boundary layer caused the main stream 
to separate from and to refuse to follow a solid wall. 
[ts prevention or delay was the sole object of stream- 
lining. He showed photographs of models built to 


demonstrate that breakaway could be utilised in 
protecting river beds. 

Continuing, Professor White said that neither small 
nor large models were ever true replicas, but they 
could give true results ; to get true results, the laws 
of similarity had to be stretched at the expense of 





some of the less important variables. The choice 
of variables with which one might take liberties 
varied from model to model. In one case identical 
longitudinal sections of a river bed were obtained 
with two bed materials, one more than three times 
larger than the other. In another case the same range 
of size necessitated a change of flow by more than 
a hundredfold before similar bed formations were 
obtained. Both those results were predicted, 
although, naturally, on different theoretical grounds. 
Most problems lay between those extremes, and one 
could take liberties with several variables without 
introducing errors too great to be treated by correc- 
tions. A valuable method was to neutralise one 
error by another deliberately introduced for the 
purpose. Sometimes it was possible to deal 
analytically with the effect of one awkward variable 
and so calculate the necessary correction; but if 
enough were known to do that, it was seldom necessary 
to build the model. Finally, he said that discon- 
tinuities were always present, so that it was dangerous 
to think that by testing two or three models of 
different sizes one could safely extrapolate to full 
scale. The result might be right, but equally it might 
be ridiculously wrong. The only safe basis was 
a thorough experimental study of the motions and 
their causes. 

Dr. J. P. Gott discussed seaplane tank testing. 
The fundamental measurement made in a seaplane 
tank, he said, was the measurement of water resist- 
ance, from which, given the airscrew thrust and other 
aerodynamic data, the time and distance to take-off 
could be calculated. Seaplane model testing came 
as a natural development of the testing of ship models ; 
thus the fundamental condition to be satisfied to 
obtain dynamical similarity between model and full 
scale was that used by Froude for ship models, and 
known as “ Froude’s Number.” A _ geometrically 
similar model of the underwater parts of the seaplane 
was constructed and the speeds at which it was towed 
in the tank were selected so that Froude’s number 
was the same for model and full scale. Froude’s 
number took into account the forces due to inertia 
and gravity, and that meant that the waves produced 
on the surface of the water would be similar for model 
and full scale when both moved at corresponding 
speeds, and under those conditions the resistance 
due to wave making was proportional to the cube 
of the scale. 

Resistance due to skin friction followed very 
different laws. If the method of aerodynamics 
were followed, the model would be run at a speed 
to make Reynolds number the same for model and 
full scale ; but that could not be done, since the speed 
was already fixed by Froude’s number. The 
possibility of calculating the skin friction of a ship 
depended on the fact that the wetted surface was 
effectively the same at all speeds and the flow was 
effectively fore and aft, so that the skin friction 
resistance was near enough equal to that of a flat 
board of length equal to the wetted length and 
area equal to the wetted area. The difference between 
the conditions in a ship and a seaplane was due to 
the type of flow known as “‘ hydroplaning,”’ or simply 
“ planing.” As the speed of a seaplane on the water 
increased, the water flow broke away from the hull 
at the transverse step and planing commenced. 
The weight of the seaplane was then supported mainly 
by hydrodynamic pressure and buoyancy played 
little part; as the speed increased, the seaplane 
rose higher in the water and the wetted surface 
diminished. That variation of the wetted surface 
introduced a serious complication into any attempt 
to calculate the skin friction and, even when the 
wetted surface had been measured for each speed, 
there was an even greater difficulty due to the 
complicated flow over the wetted surface, which was 
by no means fore and aft. Attempts to calculate 
the skin friction were therefore of very doubtful 
value, and it was the general practice to give the 
results of resistance measurements on_ seaplane 
models without any correction whatever for the 
variation of skin friction coefficient. 

Dealing with the comparison of full-scale seaplane 
measurements made at Felixstowe with tank 
measurements at the Royal Aircraft Establishment 
at Farnborough, he said that in the first full-scale 
measurements the water forces were deduced as a 
difference from a knowledge of the airscrew thrust 
and the drag of the air structure. In later measure- 
ments the floats had been mounted on a force- 
recording undercarriage, so that the water forces 
were measured directly. It was found that the 
full scale generally had a greater resistance than that 
deduced from the model. Generally, the difference 
was about 10 per cent., but in the last and more 
careful comparison it was as great as 50 per cent. at 
high speeds. 

The full-scale measurements were made on floats 
and hulls of the usual lapped and riveted construc- 
tion, whilst the tank models were of smooth varnished 
wood. To discover what part of the full-scale 
resistance was due to roughness, the hull used was 
smoothed by covering it with a thick layer of bitu- 
minous compound and varnishing. The resistance 
of the hull in that condition was little different from 
that deduced from the smooth model. The results 
suggested that the scale effect between a smooth 
model and a smooth seaplane was _ relatively 
unimportant, but that the roughness of the full-scale 





seaplane produced an increase of resistance which 
was sometimes quite large. In comparisons made in 
Germany the full scale had a smaller resistance than 
the model. There was no serious disagreement, 
however, for in the German measurements the full 
scale was smooth, so that roughness did not enter 
into it and the result was explicable. 

Indicating the lines on which work was continuing 
in the R.A.E. tank on the study of scale effect, 
he said the Froude number was the ratio of the forces 
due to inertia to those due to gravity. In a ship 
model those forces were of equal importance. But 
the hydroplaning of a seaplane was essentially a 
high-speed process, where the Froude number was 
large and the forces due to gravity were small com- 
pared with the forces due to inertia. Recently, 
the R.A.E. had been working on a new method of 
analysing tests which could be applied down to 
much lower speeds than those formerly used for 
tests, and which separated out the effects of gravity 
and inertia. It provided a method by which they 
could analyse the forces on a model precisely and 
study the effect of roughness on the model or of 
inducing turbulence in the flow, and he was optimistic 
that they would obtain at least a working solution 
for scale effect problems. 

Discussing longitudinal stability, he said that 
porpoising was studied by means of special dynamic 
models, complete with wings and tail. The mass and 
moment of inertia must be correct to scale. The 
conditions could be satisfied by constructing the 
model of Balsa wood, with a small amount of hard 
wood where essential. Such a model would fly off 
in the tank when run at a sufficient speed. The use 
of such models had shown that any seaplane would 
be unstable if trimmed beyond certain limiting 
angles, and it must be the endeavour of the designer 
to get those limits as far apart as possible. The 
results were in general agreement with full-scale 
observations. 

For seaworthiness tests a dynamic model was run 
through waves in the tank and observed to see 
whether solid water or spray passed through the 
airscrew disc or struck the flaps or tailplane. It was, 
however, difficult to interpret the tests. 

Finally, with regard to the attempts made to reduce 
air drag when in flight whilst retaining a good per- 
formance on the water, he said that the sharp 
edges or chines on floats had been rounded, and the 
question arose as to how great a radius could be 
used without the water running round it. It was 
doubtful whether that problem could be settled by 
tank tests at present, because if models of two 
different scales were taken, the smaller often gave a 
satisfactory performance whereas the water ran 
round the radius on the larger, and until the 
mechanism of the process was understood it would 
be impossible to predict with any certainty what the 
full scale would do. 

In the ensuing discussion, Professor Bb. P. Haigh, 
dealing with the factors governing size, said that 
in hydraulics there were many forces—those due to 
inertia, to the weight of the model, to viscosity, forces 
of surface tension, and of pressure. In making a 
model one could not expect that all those forces 
would vary in the same ratio; that would be 
unreasonable. Some of the forces were proportional 
to a dimension J, so that if he made a half-scale model 
those forces would go down to half; others varied 
with the cube of l, so that such forces would go down 
to one-eighth, and so on. By examining such 
considerations, one appreciated the conditions that 
for 


must be fulfilled for cavitation experiments, 
instance. 
Professor Sir James Henderson, dealing with 


scale effect in models, said that the results of tank 
experiments on screw propellers, extending over 
many years, would fill volumes, but no one seemed 
to be able to systematise and reduce them to simpler 
form. One possible reason was that one was dealing 
with slip relative to still water. He pointed out that 
the inertia system gave to a propeller a virtual 
mass, and suggested that it would be worth while 
to plot mass relatively to moving water and not 
relatively to still water, for it would give a new 
insight into the phenomena. The President (Professor 
Southwell) said he believed that a little work of that 
kind had been done in the Aerodynamics Department 
of the National Physical Laboratory. 


(To be continued.) 








GLOUCESTER By-pass Inquirny.—Details of two trunk 
road schemes were given at a recent public inquiry, con- 
ducted by the Ministry of Transport at Gloucester. Mr. 
G. F. Reader said that the Gloucester City Council had 
already constructed a northern ring road which was being 
extended round the south side. The extension to Quedgeley 
in the county area was part of the present by-pass scheme. 
The new road would be 8-67 miles Jong, as compared with 
8-20miles through the city. The general lay-out for the by- 
pass within the county area was 120ft., with dual carriage- 
ways 22ft. wide, cycle tracks, footways, and roundabouts. 
The other scheme was to provide a by-pass for the biggest 
part of the Gloucester-Cheltenham main road. The new 
road would begin at Longlevens, near Gloucester, and 
rejoin the Cheltenham road near Arle Court. It would 
save half a mile and the lay-out proposed included two 
22ft. carriageways (capable of being widened to 30ft.), 
two 9ft. cycle tracks, and two footpaths. 
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Empire Exhibition, Glasgow. 


No. XVIII. 


(Continued from page 226, August 26th.) 


\ 7 E ccntinue in the following article our description 
of the engineering exhibits at the Empire 
Exhibition, Bellahouston Park, Glasgow. 
T. Towarp AanpD Co. (1932), Lrp. 

The exhibits on the stands of T. Toward and Co- 
(1932), Ltd., St. Lawrence Works, Glasshouse Street» 
St. Peters, Newcastle-on-Tyne, 6, in the Coal Pavilion 
at the Exhibition consist of one of the firm’s pulverised 
coal-firing equipments, controlled by thermostats, 
firing a central heating boiler, and a working exhibit 


and its provision is stated to have resulted in increased 
efficiency of combustion, without the need of a second 
fan. The range of output of the equipments has now 
been increased to a maximum of 250 lb. per hour. 
Interesting examples of new applications are for 
brick and tile ovens, core-drying ovens, and chemical 
process furnaces, though the equipment is largely used 
for metallurgical furnaces, for which it is specially 
suitable, since the control of the air supply reduces 
or increases the amount of excess air in the gases. 





resulting in a fine control of the furnace atmosphere. 


For control the hammer is provided with a hand- 
operated lever and also a foot-controlled treadle, which 
permits the smith to operate the hammer himself. 
In order to drive the compressor the compressor 
crankshaft is supported in brackets incorporated with 
the cylinder cover and is extended beyond the bearing 
at one end, on which is keyed a driven spur fly-wheel 
with machine-cut teeth. A 12 H.P. electric motor, 
which drives the air compressor, is mounted on a 
triangular shaped bracket secured to the back of the 
hammer column, the motor spindle having keyed to 
it a steel shrouded silent ‘“‘fabroil’’ pinion. The 
starter for the motor is fitted with an emergency stop 
push button. A sheet steel guard protects the pinion 
and wheel, and the lubrication arrangements are 
such that all moving parts require a minimum of 
attention. 

Special features of the hammer are the large 
rectangular opening through the column, which 





permits of forgings being shaped either transversely 























FIGS. 112 & 113—PULVERISED FUEL FIRING EQUIPMENT FIRING CENTRAL HEATING BOILER AND BILLET HEATING FURNACE—TOWARD 


of the equipment firing a small billet reheating furnace, 
as shown in Figs. 112 and 113. This type of equip- 
ment was fully described and illustrated in THE 
I.NGLNEER, December 31st, 1937, and reference should 
be made to that article for details. 

Several important improvements have been incor- 
porated in the apparatus on view at the Exhibition, 
in order to provide more efficient combustion and to 
simplify the operaion of the plant. In Fig. 114 is 
shown jhe complete equipment with the side panels 


removed. The hand controls are now placed on the 




















Fic. 114—PULVERISED FUEL EQUIPMENT—TOWARD 


burner side of the equipment at a high level, so that 
they are conveniently situated for an operator view- 
ing the burner flame. A dial, shown in Fig. 112, 
registers the weight of fuel being consumed at the 
particular setting of the fuel control hand wheel. 
Another improvement has been effected by coupl- 
ing the fuel control wheel to a valve situated in the 
delivery pipe of the fan, the purpose of which is to con- 
trol the volume of primary air. Hence the primary air 
and fuel are maintained in their correct proportions. 
A secondary air supply is provided through a large 





air pipe. It is controlled by a damper near the burner, 





In addition, the fine 
is advantageous in 


and regular feed to the furnace 
metallurgical work, where the 
exact degree of heat, the composition of the fuel, and 
the waste products in the furnace have a definite 
effect on the metal under process. 

Thermostatic control of the motor operating the 
whole equipment is available, and in special circum- 
stances this control operates a two-speed motor, so 
that the thermostat relay can cut down the speed 
when a critical temperature is approached, instead 
of shutting down the plant altogether. The plant 
is only shut down when the predetermined tempera- 
ture is actually reached. Automatic time switches 
can also be employed to switch over the equipment 
to halve the output at regular times of the day or 
night. 

As regards safety, the flame cannot “ blow back ” 
in the burner, for the requisite air for combustion is 
not added until the ignited fuel arrives in the furnace. 
Automatic rekindling of the flame can be provided 
in cases where considerable shut-down periods occur, 
so that unignited fuel cannot accumulate in the 
furnace. 

The pulsating sleeve at the base of the fuel hopper, 
described in the previous article referred to above, 
has created some interest to visitors to the firm’s 
stands, and it still constitutes the basis of the success- 
ful feeding of the finely pulverised fuel in a regular 
manner to the burner ducts. 


R. G. Ross anp Son, Lrp. 


The firm of R. G. Ross and Son, Ltd., an associated 
company of A. and W. Smith and Co., Ltd., of 
Eglinton Engine Works, Glasgow, has on its stand 
several hammers designed for various classes of general 
smiths’ work. The smallest hammer is a 3-cwt. 
‘* Ross-Rigby ”’ electro-pneumatic hammer, in which 
the column, sole plate, and anvil block form an 
integral casting of “‘ Meehanite’’ metal. A buffer 
chamber for the piston head is incorporated in the 
top cover of the cylinder, while an extra deep assembly 
of the mouthpiece and gland, which gives a long 
rigid guide to the hammer rod, is adopted. The rod 
itself is of forged steel and is of the dovetail pattern, 
with flats on opposite sides to fit the gland and the 
mouthpiece. The dovetailed anvil and hammer 
faces are made of special hard cast steel and are 
secured to the anvil and rod by a feather and tapered 
key. Mounted horizontally on the column is the air 
compressor cylinder, which is arranged with its bore 
at right angles to the hammer cylinder. The two 
control valves are of special design and each contains 
a tubular non-return valve without springs, which 
acts automatically when the hammer rod is in the 
‘‘holding-up’”’ or “ holding-down”’ positions. An 
enclosed exhaust air passage which discharges into 
the interior of the column forms an efficient silencing 
arrangement. 


or longitudinally across the anvil face, and that the 
operating lever is arranged so that it need only be 
held in one position when striking light or heavy 
blows continuously. The rod can also be “ held up ”’ 
or ‘‘ held down ”’ to act as a vice and single blows can 
be struck as often as desired. 

The design of the hammer is such that it occupies 
very little floor area and there is a clear working 
space all around, which is demonstrated to interested 
visitors by the actual operation of the hammer from 
time to time. We may record that two hammers of 
the type we have described have recently been 

















ELECTRO-PNEUMATIC HAMMER 
—Ross 


Fic. 115-10 Cwr. 


supplied for the submarine depét ships H.M.S. 
‘“* Maidstone” and “‘ Forth.” 

The larger-sized range of hammers built by the 
firm is illustrated by the 10-cwt. size, shown in Fig. 
115 herewith. On the stand itself, however, a 7-cwt. 
electro-pneumatic hammer driven by a 30 H.P. 
motor is shown. It is generally similar to the 
3-cwt. hammer, already referred to, except that it 
has a separate anvil block mounted on a foundation 
independent from the hammer foundations, and that 
it is not equipped with foot control gear. The firm 
informs us that with the easy facilities now available 
for the supply of electric current at cheap rates the 
practical and economic advantages of this type of 





hammer are now being increasingly recognised by 
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both large and small forges. In recent years many 
orders have been received for this type of hammer, 
varying from 5 cwt. to 20 cwt., to replace existing 
steam hammers. The firm also manufactures steam 
hammers, and a model of a Ross-Rigby patented 
steam hammer is also shown at the stand. 


MeEcuHans, Lrp. 





One of the more interesting exhibits in the engineer- 
ing section is the standard 28ft. ship’s motor lifeboat 
built from ‘* Staybrite ” stainless steel to Board of 
Trade requirements, which we illustrate in Fig. 116. 
[t was built by Mechans, Ltd., of Scotstoun Iron- 
works, Glasgow, the stainless steel for its construction 
being supplied by Firth-Vickers Stainless Steels, Ltd., 
Staybrite Works, Sheffield. It may be recalled that 
“Staybrite’ steel is the original 18 per cent. 
chromium—8 per cent. nickel stainless steel, con- 
taining certain other special alloys, a material the 
makers claim, which is more resistant to marine con- 
ditions than any other metal. It possesses, too, the 
strength of a high-tensile ship’s plate, and lends itself 
to fabrication by standard methods, including that 
of welding. 

The hull of the boat is built to Mechans’ patented 
design. which incorporates stiffening ribs integral 
with the plates themselves. The ribs are formed by 
Hanging the plate edges, and the adjacent flanges are 
then welded together by the electric are process, the 
edges of the flanges on the inside of the boat and the 
*V” on the outside both being welded. Owing to 


18 





the strength of ‘‘ Staybrite ”’ steel it is possible to use 
sheet of as light a gauge as No. 14 8.W.G. for the hull 
plating, whilst the keel, stem, and stern are produced 
as an exceptionally strong composite welded structure 
from ‘ Staybrite”’ steel plate and forgings. The 
propeller shaft is machined from “ Staybrite ”’ steel 
bar, whilst the propeller itself is produced as a casting 
in the same material. ‘‘ Staybrite ’’ steel is also used 
for the rudder, which is built up from plate. 





The boat we illustrate is a ship’s motor lifeboat, 


The propelling machinery consists of a 24 B.H.P. 
oil engine constructed by Gleniffer Engines, Ltd., of 
Anniesland, Glasgow. The engine (see Fig. 117) is a 
twin-cylinder model with reverse gear and both hand 


an improved | H.P. motor driven “‘Gyratory”’ screen, 
and it is then conveyed by a belt to the 16 H.P. 
motor-driven impeller head of the ramming unit, 
which slings the sand vertically downwards in a 

















and Gleniffer air motor starting. The cylinders have! continuous stream at the rate of 7} eubic feet of 
FIG. 118-SANDSLINGER MOULDING MACHINE—FOUNDRY PLANT 
“rammed ’’ sand per minute. The hardness o1 


a bore of 4jin. with a stroke of 6in., the designed 
output of the engine being 24 S.H.P. at 1000 r.p.m. 
The engine is generally similar to many supplied by 
the firm for the motor lifeboats carried by the larger 























FIG. 116-MoTOR LIFEBOAT—MECHANS 


with a length of 28ft., a beam of 8ft. 9in., and a 
moulded depth of 3ft. 10in. ’midships, satisfying the 
Board of Trade requirements for a Class I passenger 














Fic. 117-24 B.H.P. GLENIFFER OIL ENGINE FOR 


LIFEBOAT 
liner. There are, we learn, on an average, akout 250 
ships’ lifeboats, motor and hand propelled, built 
each year by Mechans, Ltd., on this patented system 





of construction. 


liners. The wireless installation is supplied by the 
Marconi International Marine Communication Com- 
pany, Ltd., and is a very compact set. capable of 
receiving and transmitting over a range of approxi- 
mately 200 miles. The current required for operating 
this set is supplied from accumulators, which also 
supply the searchlight. A small lamp, mounted on 
the deck, can also be used for signalling by the Morse 


code. 


FounpryY PLANT AND MACHINERY, LTD. 


For many years past the firm of A. and W. Smith 
and Co., Ltd., of Eglinton Engine Works, Glasgow. 
has manufactured foundry moulding machines for 
Foundry Plant and Machinery, Ltd., of Glasgow. 
Many foundrymen visiting the Empire Exhibition 
who desire to reduce production costs by the speeding 
up of sand ramming operations have found a practical 
answer to this problem in the firm’s exhibit, illus- 
trated in Fig. 118, of a new design of sandslinger 
moulding machine of the latest ‘‘ Motive Junior ” 
pattern. This particular machine has a sand supply 
bin of 160 cubic feet capacity, with a steel slat con- 
veyor delivering the sand into an elevator which 
discharges the sand over a magnetic separator to 
remove tramp iron, such as sprigs, nails, hangers, 
&e. The conveyor and elevator are driven by a 5 H.P. 
motor through reduction gear and Renolds chains, 
all of which are totally enclosed. 

The sand from the elevator is riddled and aerated in 








density of the rammed sand can be varied by the 
speed imparted by the operator to the traversing 
movement of the ramming head over the surface of 
the mould. 

The sand supply bin and the machine are mounted 
on a fabricated steel chassis, which is propelled by a 
5 H.P. reversing motor through enclosed reduction 
gear to the track wheels, which are set for running 
along a 3ft. gauge rail track. The main arm has a 
radius of 8ft., and the ramming unit a radius of 4ft 
All the motors are conveniently controlled from the 
sandslinger head by a push-button system. 

The machine exhibited, and illustrated in Fig. 118. 
is designed to ram moulds of any length by traversing 
the machine along the rail track. Other types of 
sandslingers of portable, stationary, and tractor 
patterns are also made by the firm to suit specific 
conditions in foundries. There is also exhibited on 
the same stand a hand-operated core and mould 
making machine of simple and strong design, having u 
Jin. draw. 

BAKELITE, Lrp. 

The extent to which plastic materials are employed 
in every branch of the engineering industry is well 
demonstrated on the stand of Bakelite, Ltd., 68, 
Victoria Street, London, 8.W.1, in the Palace of Engi-. 
neering at the Exhibition. Aeronautical, automobile, 
electrical, and mechanical—all these branches of 
engineering are indebted in some measure to the firm's 
products in one or other of its various forms. 

In the construction of aircraft, plastic resinoid 

material is commonly employed in moulded, laminated 
and varnish forms. Its use for instrument panels and 
ignition equipment is common to both aeronautical 
and automobile engineering, but an important applica- 
tion in the aircraft industry is the production of air- 
screws, consisting of fabric laminations impregnated 
with Bakelite resinoid. An example of a variable 
pitch airscrew of this type, displayed on the stand, is 
lighter than metal, and claimed to be durable and less 
likely to give rise to vibration than its metal counter- 
part. 
Many types of electrical apparatus are exhibited 
which incorporate moulded Bakelite in their con 
struction, including moulded switch boxes, an insula- 
tion tester, a cable-sealing chamber, a Post Office 
hand microphone, and radio cabinets, and com- 
ponents. Other electrical applications in the radio 
industry include moulded resistance mounts and con 
nectors, valve holders and terminal strips in lami 
nated form, loud speaker cones, transformer and coil 
windings treated with resinoid in varnish form. 
valve bases secured with Bakelite cement, and many 
others. 

As examples of the application of this material 
in mechanical engineering, its use for bearings, coils, 
and heavy-duty trolley wheels can be quoted. 


(To be continued.) 








Suez CanaL Trarric.—Official figures of the trattic 
passing through the Suez Canal during the first six months 
of this year show that 3094 vessels of 17,170,422 net tons 
used the canal, as compared with 3407 vessels of 18,546,462 
net tons during the corresponding period last year. Of the 
ships in transit, 1490 of 8,548,352 net tons were British, 
499 of 2,352,211 net tons Italian, 251 of 1,576,800 net tons 
German, and 233 of 1,488,094 net tons Dutch. North to 
south transits were made by 1519 ships of 8,373,500 tons 
and south to north transits by 1575 ships of 8,796,922 net 
tons. 
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Dynamical Problems in the Design 
of a Large Bell. 


By J. DICK, B.Se., Ph.D., A.M.L. Mech. E. 


THE usual method of mounting large bells for 
ringing is shown in Fig. 1. The centre of gravity 
of the bell is below the axis of the bearings, and by 
applying a succession of impulses to the rope at 
suitable intervals, the pendulum action can be utilised 
to build up a swing of large amplitude. The note is 
sounded when the “ clapper ”’ strikes the bow of the 
bell. As the swing of the bell is gradually increased, 
the clapper approaches nearer and nearer to the bow 
at the end of the swing, and the angle of swing must 
reach a certain value before contact can occur. For 
a loud peal, the angle of swing is larger still. The 
angle of swing necessary for contact is determined 
by the mass distribution of the bell and clapper, and 
in practice this angle may be as much as 135 deg. on 
each side of the central position. 

The bell with its mountings can be considered as a 





Wheel. 
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FiG. 1-ARRANGEMENT OF 


compound pendulum pivoted at the bearings, and, as 
is shown in books on mechanics, this can be repre- 
sented by two masses, one of which is placed on the 
axis of the bearings and need not be considered 
further, while the other is at a distance l, below this 
axis, where 1, is the length of the equivalent simple 
pendulum. The clapper forms another pendulum, 
pivoted at an axis on the first pendulum, and can 
also be represented by two masses. Fig. 2 shows the 
equivalent system swinging away from the position 
of equilibrium. A is on the axis of the bearings and 
AC is the distance of the axis of pivoting of the 
clapper below A. A B=l,=K>»?/h», where Ky is the 
radius of gyration of the bell about the bearing axis, 
and hy is the distance of the centre of gravity of the 
bellfrom A. If Ws is the weight-of the bell, the weight 
of the mass at B is W, = hs? Wo/K>»?, and the weight of 
the mass at A is W,.=W,—W,. The mass at A does 
not affect the problem further, and is not shown in 
Fig. 2.. Also C D=1,=K.?/he, where Ke is the radius 
of gyration of the clapper about the axis at C, and 
h, is the distance of the centre of gravity of the 
clapper from this axis. If We is the weight of the 
clapper, the weight of the mass at D is W,= We h-?/Ke? 
and the weight of the mass at C is W,=W-— Ws. 

The system of masses on the bell axis weighing 
respectively W,, W4, and W, can be represented by 
two single masses on this axis, one of the masses being 
at A, and the other at the point E, where A E 
If the weight of the latter mass is W,;, then 

W,/,= W,/,+- W,4a, and W;/,?= W,/,?-+ W,a?. 
W,1,?-+ W,a? (W,/1,-+ Waa) 
W,1,+W,a W,/,?+ W,a?” 
The weight of the mass at A is now W,=W, 
-W,+W,—W;, and this mass does not affect 
the dynamical consideration ; hence it is not shown 
in Fig. 3, which shows the equivalent dynamical 
system. The two-mass pendulum indicated has two 
frequencies of natural vibration, and only the lower 
of these concerns the present problem. 

Assuming the system to oscillate freely about the 
equilibrium position, the two masses pass the vertical 
line at the same instant. If W, swings farther than 
W;, as shown in Fig. 3, the angular velocity of W; 
about A is greater than the angular velocity of W; 
about A at the above instant. Let these angular 
velocities be w,; and w;; then the kinetic energies 
of the respective masses are 


es 
q 


i 


3° 


Hence /, , and W; 


W 
3 (lg+a)? wy? and 4 — 1,? w?. 
The ratio of the heights for the equivalent potential 
energies is (l,-++a)? w,?/l,? w;?, while if C D remained 
parallel to A FE during the upswing, the ratio of the 











changes of potential energy would be (/,-+-a)/l;. 
The condition for CD swinging through a greater 
angle than A E is thus (1,-+-a) w,?/l, w;? > 1. 

Assume for the moment that w,;=w; ; the condition 
is obviously (1,-++a)/l; > 1, and since the larger swing 
would make w,/w; > 1, it is obvious that one condi- 
tion necessary for the clapper to overtake the bell 
is that /,-+a should be greater than /,. Other things 
being equal, the greater the value of (/,+-a)/l;, the 
smaller will be the angle of swing required to give a 
note. Should (/,+-a)/l; be less than unity, a note 
can only occur by the bell overtaking the clapper. 

If it is desirable to increase the length of 1,, this 
can be achieved by increasing or decreasing the weight 
of the clapper. Suppose a mass weighing W, is 
placed at a distance 6 from the point C, the new 
W,b?-+ W,/,? 
W,b+W,/, © 
greater than 1, if W,b?/W,b is greater than W,],?/Wsl. 
—that is when 6 is greater than /,. The point D 
in Fig. 3 probably lies well outside the clapper, and 
in such a case the addition of a mass at the end of 


value is 1,!= If b is positive, /,! is 
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LARGE BELL MOUNTING 


the clapper would reduce /,. Conversely, in such a 
case, a reduction of the mass at the end of the clapper 
would increase /,. If b is negative, however, the value 
of /, will always be increased by the addition of a 
mass—that is, by increasing the balancing mass 
above the clapper pivot, /, is increased. Conversely, 
by reducing this balancing mass, /, is reduced. Such 
effects are not apparent at first sight. 

The problem here discussed was submitted to 
the author by Mr. P. L. Taylor, of John Taylor and 
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Co., bellfounders, Loughborough. The treatment 
of it given above explains the rule-of-thumb method 
of proportioning the clapper adopted by bellfounders. 








Synchronous Electric Tower 
Clock at Norwich. 


A BELFRY designed to conform to the results of some 
recent research on bell sound distribution, and a 
mechanism of the A.C. synchronous electrical type, in 
which unit construction has been adopted to a remarkable 
extent, combine to render the clock in the tower of the 
new Norwich municipal buildings unusually interesting. 
In addition, the many technical detail improvements 
embodied in this timekeeper suggest that the operation 
of large public clocks from controlled frequency supply 





rigidly attached by welding. This form of base plate 
facilitates a simple lay-out, and the various components 
making up the time train and the hands motion work are 
separately attached in an accessible manner. 

The synchronous operating motor of each unit is of a 
special type, designed and constructed by the makers of 
the clock, and is fitted with a permanent magnet rotor, 
running at a speed of 300 r.p.m., mounted on ball 
bearings. The laminated stator is of simple U form, and 
the whole motor is enclosed in a rectangular casing, which 
serves as both motor frame and protective housing, a 
large and easily removable inspection plate enabling the 
operation of the motor to be observed if necessary. A small 
fly-wheel, which serves both for starting and as a “ carry- 
over ’’ during momentary interruptions of supply, is fitted 

















TIME TRAIN UNIT 


externally at one end of the rotor spindle, and the opposite 
end is directly attached, through a resilient coupling, to 
the worm spindle of the reduction gear forming the first 
part of the time train. The motor is retained in position 
by two bolts, and the coupling is quickly detachable, an 
arrangement permitting of a rapid change of motors in 
the event of a failure. 

The worm reduction gearing is totally enclosed, being 
housed in an A-shaped casing containing an oil bath, and 
also serving to carry the third spindle of the time train. 
Ball bearings are used for all spindles, an inspection cover 
is provided, and the complete casing is attached to the 
base by two bolts similar to those used for the motor. 

The second stage of the reduction gearing is by a pinion 
on the worm wheel spindle, situated outside the casing and 
meshing with a spur gear on the previously mentioned 
third spindle. To provide for the setting of the hands to 
time this spur gear is not fixed to its spindle. being fitted 
with a sleeve bush which rides freely upon it. Concentric 
with the gear wheel and immediately in front of it is a 
disc fixed to the spindle, and in this disc is a tapped hole 
in which is inserted a screwed thumb bolt. Around the 
edge of the gear and in a line with the tip of the bolt are a 
number of circumferential holes, and the drive from the 
spur gear is transmitted to the disc and thence to the third 
spindle, by the engagement of the tip of the thumb bolt 
with one or other of these holes. For setting purposes it is 
only necessary to slacken the bolt slightly and so with- 
draw its tip from the spur gear. The disc can then be 
rotated by means of a crank pin provided, and when the 
correct setting of the hands is obtained the screwing home 
of the bolt re-engages the drive. To enable the bolt to be 
correctly inserted in any desired hole in the gear a sighting 
hole is also drilled in the disc, and when this is lined up 
with a hole in the gear wheel behind the relative position 
of wheel and disc is correct for the re-engagement of the 
bolt. Two advantages possessed by this method of hand 
setting are that it is positive and non-slipping in its action, 
completely avoiding any “ creep ” due to wind resistance, 
and it enables the clock hands to be advanced or retarded 
exactly one hour for summer and winter time changes in a 
simple manner, and without the introduction of any 

variable error. 

The final stage of the time train reduction. gearing is 
interposed between the setting mechanism and the minute- 

hand spindle, an arrangement not only giving a light and 
very fine adjustment, but also minimising backlash by 

the provision of a large-diameter spur wheel for the last 

stage of the drive. This wheel, which revolves once per 
hour, is divided out to give minute readings against a 
pointer fixed on the base plate, each minute being marked 
by a dot, with each fifth dot larger than the others to dis- 
tinguish five-minute divisions. With this method a correct 

setting is easily obtained and the accurate synchronism 
of all four dials is a simple matter of matching up the four 
units. 

The inner ends of the hand spindles are supported by a large 
cast bracket carrying a self-aligning ball bearing, and the 
12 to 1 reduction gear of the motion work is arranged in an 





mains is becoming an accepted principle, and that definite 
standards of design and methods of construction are being 
evolved. 

The new Norwich clock has four 14ft. dials, each pro- 
vided with its own independent movement, which is small 
enough to be mounted closely behind the dial centre. The 
foundation of each movement unit is a flat steel plate, 
reinforced on the underside by a steel channel member, 


accessible position between this bracket and the wall. 
The outer hand spindle bearing is situated in a gun-metal 
dise fitted in the tower wall, and the construction of this 
dise gives a very effective form of weatherproofing. A 
collar with a projecting flange is mounted on the hour- 
hand tube, and the flange is arranged to rotate in a circular 
recess inside the gun-metal wall disc. The flange does not 





touch the recess, but is surrounded by an air gap, and this 
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ensures that any water penetrating the centre of the hands 
is prevented from entering the tower by the collar flange 
and simply drains off into the recess, to flow away outside 
the building through a drain hole provided. The collar 
is also employed as a component of the roller bearing at 
the outer end of the hand spindles, a wide flange parallel 
to the axis of the hands resting on two rollers mounted on 
pins fitted in the gun-metal wall disc. By this means 
friction is considerably reduced and the quite consider- 
able weight of the hands and spindles efficiently carried. 

A novel form of lubrication has been provided for the 
outside bearing where the minute-hand spindle revolves 
in the hour-hand tube. This bearing, being completely 
exposed to the weather, and usually most inaccessible, is 
often devoid of lubricant for long periods unless some 
special means of supplying it is provided. Cases are not 
by any means unknown in which the whole assembly has 
seized or the minute-hand spindle has even rusted right 
through and caused the hand to fall off. To overcome this 
difficulty a copper tube has been provided on each unit of 
the Norwich clock. This tube runs through the outer 
bearing collar and the hour hand and has its external end 
inserted in a hole in the end of the hour-hand tube, con- 
ducting grease from a nipple fixed on the hour-hand tube 





The dials are of the chapter type, with plain markings 
in the place of numerals. These chapters consist of indi- 
vidual castings, attached to the wall without connecting 
rings. The quarter markings at what would be the 
“3,” “6,” “9,” and ‘12 points on a numeral dial are 
keystone shaped to give distinction, and the other divisions 
are indicated by circular plaques. The castings are of iron, 
ribbed at the rear, and after being sand blasted to clear 
away all dirt, a special weather-resisting zinc paint was 
applied to them before erection and gilding. Special 
bolts, permanently attached to the castings, form the 
wall fixings. These bolts are set in plastic coment in holes 
in the brickwork, small gunmetal keybolts being employed 
to secure them until the cement hardened. The finish of 
both hands and chapters is in gold leaf, which shows up 
in excellent contrast with the dark red surface of the special 
bricks used for the tower. 

The dial units are situated on the inner faces of the 
tower walls, being partly recessed into them and encJosed 
in a teak casing provided with a glazed door which enables 
the operation of the mechanism to be inspected without 
unfastening the casing unnecessarily. The compact 
placing of the movements leaves the centre of the clock 
room clear, and permits of the useful employment of a 

















MOTOR - DRIVEN 


inside the building and enabling adequate lubrication to 
be supplied by a grease gun. 

The hands are of special design, the object of which is 
to combine a motif harmonising with the tower architec- 
ture with a maximum of visibility. The material of the 
main portions is sheet copper, and rigid steel box-form 
girder stiffeners extend from end to end at the backs to 
reinforce them against wind pressures. These girder 
structures are built up by welding, and are attached to 
the copper portions by rivets, providing strengthening 
members which are both light and strong and at the same 














HouR BELL 


time practically invisible. Shaped counterbalance weights 
are fitted to the hands, and are arranged to combine a 
simple attachment to the hand-and-stiffener assemblies 
with a powerful and secure grip to fasten the hands to 
their spindles and tubes. This point was considered one 
of vital importance, for untold damage might be caused 
to surrounding objects if these massive hands were to 
become loose and fall off. The counterbalance weights 
were accordingly formed in one piece with the hand 
clamps, and welded to the stiffening girders of the hands. 
The clamping portions of these counterweights are shaped 
to form sleeves which fit closely to the hand tubes and 
spindles, and are slotted down so that nickel steel clamp- 
ing bolts, which are inserted in holes drilled through the 
clamp at tight angles, can draw the sleeves in to lock 
them with a grip similar to that of a vice. 








STRIKING’ UNIT 


space usually encumbered with hand-driving shafts and 
bevel-gearing assembles. 

Quarter chimes are omitted at Norwich Municipal 
Buildings in favour of a simple hour strike, for the reason 
that several chiming clocks are already at work in the 
surrounding area. As a contrast with these clocks, a 
large single bell of a size and tone which will dominate the 
city was chosen. This bell is housed in the specially 
designed belfry previously mentioned, situated at a 
considerable height, and tests have shown that its range 
of audibility is somewhat greater than was expected. 
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SECTION THROUGH TIME TRAIN 


The bell itself is visible from all directions, for it is placed 
in the centre of the upper portion of an openwork lantern, 
where its contour may be seen as a completion of the 
architectural effect of the tower. This was, however, by 
no means the only consideration which affected the placing 
of the bell, for the position selected was influenced by some 
experimental work carried out by the bellfounders in 
connection with the bells of the Laura Spelman Rocke- 
feller carillon at Riverside Drive Church, New York. It 
was desired, in the case of that carillon, to determine the 
area and distribution of sound intensity around a bell, 
and instruments were accordingly mounted in a large 





number of positions relative to the 18}-ton bourdon bell. 
A graph was obtained from the results of the investiga- 
tion, and with this diagram as a guide, the architects of 
the Norwich belfry were able to make the best possible 
use of the natural sound distribution of a bell, and have 
avoided the loss which sometimes takes place when a 
bell is placed too low down and near the belfry floor. 

The supporting frame for the bell, which weighs approxi- 
mately 52 cwt., is of simple girder form, and the hour 
striking hammer is of an improved type, in which the 
blow is struck from overhead. The pivots of the hammer 
are mounted in blocks attached to the same girder which 
earries the bell itself, ensuring correct and unaltering 
relative assembly. The hammer lever is built up by 
welding, and a stiff spiral spring is used to check the 
rebound and prevent a double blow on the bell. This 
spiral form of spring has proved far superior to the older 
type of flat spring, being much more positive and durable. 
A flat spring needs occasional resetting, which often 
involves dismantling the whole hammer assembly, whilst 
the spiral spring, being small and easily greased, retains 
its adjustment much longer. When adjustment is required, 
it is only necessary to shim-up the spring by the addition 
of small washers of suitable thickness, and an accurate 
setting is readily obtainable. 

The note of the Norwich bell is B, and the diameter 
across the mouth 66in. The tuning is on the modern 
harmonic principle, and this has resulted in a note of 
unusual richness and purity. 

The striking hammer is raised by a motor-driven unit, 
which is controlled by a separate timepiece driven by a 
synchronous motor of exactly similar form to those used 
for the dials. The provision of a separate timepiece for 
the release of the hour-striking unit was decided upon in 
order to prevent any failure of one dial unit affecting the 
sounding of the hour. With the present arrangement 
any one dial can be stopped for adjustment without inter- 
ference with the others or the striking mechanism, and, 
similarly, any stoppage of the striking will not affect the 
indication of time shown by the hands. The synchronous 
releasing timepiece of the striking mechanism is situated 
on the same base plate as the hammer-raising unit itself, 
and, in addition to completing the hourly contacts which 
trip the striking motor switch, it also operates a 24-hour 
programme wheel governing the “‘ stop striking ’’ mechan- 
ism which silences the clock during the night. 

The current consumption of the timekeeping motors is 
very economical for such a large clock, and totals 300 units 
per annum for the five motors, the cost being far less 
than that of the labour of winding a mechanical clock. 
Maintenance is also reduced to a minimum, the level of 
oil in the baths of the reduction gear and the occasional 
greasing of the hand spindles being the only points calling 
for periodical attention, whilst the striking mechanism also 
has only a very few details calling for attention. 

The architects for the Municipal Buildings and tower 
were Messrs. James and Bywaters and Rowland Pierce, 
and the clockmakers and bellfounders were Gillett and 
Johnston, Ltd., of Croydon, who have kindly supplied 
technical information and photographs for illustrations. 








SIXTY YEARS AGO. 


In our issue of September 6th, 1878, we had to record 
two disasters, one of which at least has not yet been 
forgotten. On Saturday, August 3lst, a collision occurred 
at Sittingbourne, on the London, Chatham and Dover 
Railway, as a result of which five people were killed on the 
spot and over forty were injured. On the night of Tuesday, 
September 3rd, the Thames saloon steamer “ Princess 
Alice ” was run down and sunk by the ‘* Bywell Castle ” 
off Beckton, with the loss of 500 lives. In the issue named 
we mentioned both disasters in a leading article, but 
deferred our comments on the * Princess Alice ”’ catas- 
trophe until the following week. The Sittingbourne 
collision illustrates very clearly the conditions prevailing 
on our railways round about the time of its occurrence. 
A down goods train was engaged in shunting operations 
at the station yard. A young guard mistook a lever 
operating the points of a cross-over for the lever operating 
the points to a siding, with the result that seven wagons 
uncoupled from the goods train were ‘“ kicked”’’ back 
through the cross-over on to the up line instead of into 
the siding as intended. Almost immediately a fast excur- 
sion train from Ramsgate appeared in sight and before it 
could be stopped it dashed into the wagons. It appeared 
later that the railway company had been dissatisfied with 
the shunting arrangements at Sittingbourne and that 
instructions had recently been given and were on the point 
of being carried out for their remodelling in such a way 
that the cross-over points would be interlocked with the 
signals, Our only comment under this heading was that 
it was to be regretted that the necessary work had not 
been done long ago. The main trend of our remarks was 
to the effect that the accident once again illustrated the 
desirability of the railway companies fitting their passenger 
stock with continuous brakes. We contended that such 
brakes would have led to the avoidance of the accident. 
Colonel Rich, an Inspecting Officer of the Board of Trade, 
maintained that in the circumstances continuous brakes 
would not have been of much use, because no one saw 
the danger until the train was within 200 yards of the 
trucks. He argued that had that distance been 400 yards 
continuous brakes would have saved the situation, but 
that the actual distance was too short for effective action 
to be taken. We would not accept this view. By calcula- 
tion and also by direct appeal to actual trials carried out 
on the Glasgow to Edinburgh line we showed that the 
distance of 200 yards at Sittingbourne was sufficient in 
which with continuous brakes to pull up a twelve-vehicle 
train travelling at 40 miles an hour. How much more 
proof, we wondered, would the railway companies require 
of the efficacy of continuous brakes before they adopted 
them. If the diroctors did not know what was good for 
them the Government ought to interfere energetically in 
the protection of life. Those companies which refused to 
take the lessons of the Sittingbourne collision to heart 
could not escape from being regarded as guilty of criminal 
negligence or parsimony. 
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Rail and Road. 


‘THE ARGENTINE TRANSANDINE Kartway.—The Argen- 
tine Chamber of Deputies has passed a Bill for the purchase 
and rebuilding of the Argentine Transandine Railway. 





RatLway ELECTRIFICATION 1N NEW ZEALAND.—The 
electrification of the Wellington to Johnsville line has been 
completed and new multiple-unit trains are now in service 
upon it. This 64 miles long line, which serves the suburbs 


of Ngaio, Khandallah, and Johnsville, is the beginning of | the Channel Islands has been completed. The cable was 


a large electrification scheme of the Wellington Paeka- 
kariki section, a length of about 26 miles. 


TRAMCARS IN MANCHESTER.—The Manchester Corpora- 
tion Transport Committee has decided to recommend to 
the City Council that tramears should be scrapped in 
favour of motor or trolleybuses. It is estimated that such 
a conversion would take three years to complete and that 
reinstatement of the roadways would cost £197,320, 
whereas tram track renewal would cost £924,194. 


L.M.S. Rarmway Cenrenary.—The London, Midland 
and Scottish Railway Company announces that in con- 
nection. with the centenary of the throughout opening of 
the London and Birmingham Railway (which is being 
celebrated by a special exhibition at Euston Station from 
September 19th to 25th), the 9.15 a.m. Euston to Bir- 
mingham express and the 4.50 p.m. Birmingham to Euston 
express will be permanently named “‘ Centenary.” 


LARGE WAGON For L.N.E.R.—To meet the demand for 
special wagons of high capacity for the transport of heavy 
loads of machinery, &c., the London and North-Eastern 
Railway Company is to build a special trolley wagon for 
carrying a load of 120 tons. It will be carried on at least 
twelve pairs of wheels and so arranged that by the use of 
cantilevers its capacity can be increased to 150 tons. The 
company is also to convert two existing 55-ton wagons into 
one of 100 tons capacity for similar work. 


THE Tower Bripce.—During the year ended March 
3lst last the bascules of the Tower Bridge were raised 
1384 times in order to allow the, passage of 4772 vessels. 
The average number of lifts daily was 12-01 and the 
highest number of lifts in one day was thirty. The 
maximum time during which land traffic was suspended 
for the passage of vessels was 23:5 min., the minimum 
2 min. and the average 5:15 min. The cost of maintenance 
and working during the year amounted to £38,117. Since 
the bridge was opened in 1894 the bascules have been 
opened 279,921 times. P 

Raw. Suprort on Sorr Grounp.—The Missouri Pacific 
Railroad had a considerable amount of trouble in main- 
taining a section of line at Jones Ridge, Ill., which ran 
over very soft ground. In November, 1936, a 2600 yards 
long section was reconstructed with precast concrete slabs, 
12ft. wide and 10ft. long, placed between the ballast and 
soft subgrade. The slabs were made 6}in. thick at the 
centre and 5fin. at the sides to permit drainage away from 
the centre line of the track. This method has proved so 
successful in reducing maintenance costs that the com- 
pany has laid a further section 2025ft. long in a similar 
manner. 


L.M.S. Conveyors aT HoLyHEAD.—With a view to 
speeding-up the handling of newspapers and merchandise 
between trains and steamers at Holyhead, the London, 
Midland and Scottish Railway Company is to install 
electrical conveyors for transferring such traffic from the 
platform trucks to the Kingstown steamers. The con- 
veyor on the quay will include a portable section of belt, 
43ft. long and 3ft. wide, adjustable for all conditions of 
the tide and with speed variable up to a maximum of 
200ft. per minute. Each of the three steamers working 
between Holyhead and Kingstown will be fitted with a 
separate distributing conveyor, which will be stored on 
the ship’s deck when not in use. 


NEW APPROACHES TO SEAHAM HaRBOUR.—TWwo railway 
level crossings, which have long been a serious obstacle to 
the progress and development of the district around 
Seaham Harbour, Durham, are to be eliminated by the 
building of a new road at an estimated cost of £123,000. 
The level crossings are on the only routes giving access to 
Seaham Harbour from the west and south. One is at 
Seaham Colliery on Londonderry Road and the other at 
Dawdon on the road to Murton. It is proposed to by-pass 
the section of Londonderry Road near the Seaham Colliery 
crossing by the construction of a new road on the south 
side. The new road will be 60ft. wide, accommodating 
dual 20ft. carriageways, two footpaths, and a central 
reservation 4ft. wide. Four new bridges will be needed 
to carry the road under or over the railways—two under 
the London and North-Eastern Railway and two over a 
colliery railway—and in addition a culvert will be built 
over Dawdon Dene. Work will be put in hand following 
the completion of bridge details, the letting of the contract, 
and the acquisition of land, and it is expected that the 
building of the new road will take about two years. 


Locomotive FirreD wiTH A VELOx BorLer.—A 4-6-0 
four-cylinder compound locomotive of the late P.L.M. 
Railway in France has been fitted with a Velox boiler. 
According to the Railway Gazette, the quick steam-raising 
and high evaporative capacities of the Velox boiler are 
obtained by pressure combustion with oil or gas fuel, 
giving high flue gas velocity and a very high rate of heat 
transmission. The blower which produces the full com- 
bustion pressure is coupled to a turbine driven by the flue 
gases after they have passed over the superheater. For 
starting purposes this locomotive has a 60 B.H.P. oil 
engine generator set, which drives the air, fuel, and water 
circulating pumps until the boiler can furnish enough flue 
gas to drive the turbo-blower set. Once under way, an 
automatic governing device adjusts the load of the boiler 
to the cylinder demand. This particular boiler has an 
evaporative capacity of 12 tons of steam per hour at a 
pressure of 290 lb. per square inch, and at a temperature 
of 380 deg. Cent. It is claimed that the working pressure 
can be raised from cold in about a quarter of an hour, and 
there is nothing in the design that should result in such 
rapid steam raising having a deleterious effect upon the 
boiler. The cylinders and motion of this rebuilt French 
National Railways locomotive have scarcely been modified, 
but opportunity has been taken to streamline both engine 


Miscellanea. 





EmPrIrE ExuisiTion, GLAscow.—Friday, August 26th, 
was the hundredth day of the Empire Exhibition at 
Glasgow, and during that time there have been 7,805,733 
visitors. It is anticipated that 12,000,000 people will 
have visited the Exhibition before it closes in October next. 


New TELEPHONE CABLE TO CHANNEL ISLANDS.—The 
first submarine telephone cable between England and 


laid in two halves, the first from Guernsey, and the other 
from a cove near Dartmouth. In addition to telephone 
cable, the new cable is to be used for carrying broadcast 
programmes. 


Deatu or Mr. G. B. WitKrnson.—We regret to note 
the death of Mr. G. B. Wilkinson, late director of Sir John 
Jackson, Ltd. He was associated with the firm for many 
years, and was in charge of its work at Singapore Harbour, 
the harbours at Swansea and Dover, and a number of 
other important works. Mr. Wilkinson was a member 
of the Institution of Civil Engineers. 


DeatH oF Mr. A. Hurcurnson.—It is with regret 
that we note the death of Mr. Alfred Hutchinson, the 
Past-President of the Iron and Steel Institute. He was 
for many years associated with the iron and steel trade 
on the North-East Coast, and was, until 1937, chairman 
of the Skinningrove Iron Company, Ltd., of which he 
became managing director in 1918. He was also a Vice- 
President of the Cleveland Institution of Engineers. 


Ou Prosgect rn AvustTRaLia.—A pipe line 140 miles 
long is to be laid between an oil refinery to be built near 
Sydney, and the shale deposits in Baerami, the Capertee- 
Newnes area, and other parts of New South Wales. 
The bringing of crude shale oil from these areas will 
eventually, it is hoped, enable the country to produce 
about a quarter of its petrol demand. The cost of the 
line is estimated at over £400,000 and the refinery at 
£600,000. 

TraLiaAn IrRIGATION ScHEMES.—Work on an irrigation 
scheme is to begin in November at Lake Maggiore in 
Italy. Costing about 30,000,000 lire, it will provide a 
dam and regulator works on the River Ticino, to give 
additional water for some 100,000 acres of agricultural 
land, and the scheme incorporates a hydro-electric plant. 
Another scheme has been prepared in connection with 
Lake Garda, where regulation works for the River Mincio 
will be built. 


A New Lanp SpeED ReEecorp.—On Saturday, August 
27th, a new land speed record was set up by Captain 
G. E. T. Eyston iri his car ‘“‘ Thunderbolt ” on the Bonne- 
ville Salt Flats in Utah. The car was driven both ways 
over & measured mile course, one run being made at 
347-49 miles an hour, and the other at 343-51 miles an 
hour, giving an average speed of 345-49 miles an hour. 
The ‘“ Thunderbolt” is fitted with two Rolls-Royce 
engines capable of developing 2350 H.P. 


British Founpry Scuoot.—The fourth session of the 
British Foundry School will open on Tuesday, September 
20th. A number of foundries which have considered sending 
students to the School have found difficulty in selecting 
suitable men, and some have therefore begun to adopt the 
practice, which is warmly supported by the School 
Governors, of offering suitably educated young men a 
foundry apprenticeship of two to three years’ duration, 
the final year of which is spent at the Foundry School, 
which forms an intrinsic part of the course. 


HyDRO-ELECTRIC PROJECT ON RIVER COLORADO.—Pre- 
liminary steps have been taken in the United States by the 
Colorado River Commission for the construction of a 
hydro-electric project at the Bridge Canyon Dam site, about 
80 miles upstream from the Boulder Dam. The proposed 
project consists of a dam across the Colorado River, 
raising the water level 570ft., and creating a lake 78 miles 
long, with a storage capacity of about 2,500,000 acre-feet. 
It is proposed to install a power plant with a capacity of 
800,000 H.P. with provision for installation of 300,000 
additional horse-power with development of upstream 
storage. 


A New Gtass Factory iv Mysore.—lIt is announced 
in the Chemical Trade Journal and Chemical Engineer 
that, following the satisfactory outcome of experiments 
utilising indigenous raw materials, the Mysore Govern- 
ment has now decided to foster the establishment of a 
glass industry in the State. For this purpose, Ogale 
Glass Works, Ltd. is to be granted a free lease of land and 
certain other facilities by the Government. The Govern- 
ment has also undertaken to help the new venture by 
purchasing from the factory its own requirements of glass 
products, provided quality and price are reasonably 
satisfactory. 

A Novet Motor Swrrcw.—The London Passenger 
Transport Board has developed a motor control switch 
for use with the electric starters of internal combustion 
engines on road vehicles. This new switch may be used 
with the normal type of series motor in order to obtain a 
reduced pinion speed when the pinion enters the rack, and 
then maximum torque when actually starting the engine. 
The switch was developed last year and, following some 
early tests, an extended test with twenty-five switches is 
at present in hand. They are being used with starters both 
on oil and petrol-engined vehicles. The switch can be 
designed for any voltage, the values of the induction coils 
and resistances being modified accordingly. 


Economy at KLINGENBERG PowWER Srat1ion.—Follow- 
ing a visit to the Klingenberg power station near Berlin, 
Mr. W. Asbury, of the Sheffield City Council, gave some 
interesting facts on its economic running. As reported 
in the Electrical Review, he was informed that the station 
uses very low-grade fuel, which cost only about 5s. per 
ton, plus about 7s. to transport it from Silesia. The fuel 
is pulverised, and the residue is sold as fertilisers at about 
7s. per ton—about 2s. per ton more than the fuel originally 
cost. The entire absence of cooling towers is another 
remarkable feature. Instead there are large nurseries 
with hot-houses attached to the station, and the water 
which normally would pass through the cooling tower is 
used for heating the nurseries, and eventually passed 


Air and Water. 





H.M.S. ‘‘Scorr.”—The Caledon Shipbuilding and 
Engineering Company, Ltd., has launched the new sloop, 
H.M.S. ‘ Scott,” which is being fitted out as a survey 
ship for the Royal Navy. 

A New LicutTHovse.—A new lighthouse to be built 
at Ouessant, a small island about 25 miles off the Brest. 
coast, is to have a 5 million candle-power light, which 
is expected to be visible at a distance of more than 
50 miles. 

Larp-up ToONNAGE.—It is estimated by the Baltic 
and International Maritime Conference that there is at 
present 3,220,000 gross of unemployed tonnage laid up 
throughout the world as compared with 1,755,000 tons 
at the beginning of the year. 

New Larce AMERICAN LinER.—The keel of the new 
Transatlantic liner which is to succeed the “‘ Leviathan ” 
as flagship of the United States Line, has been laid down 
at Newport News in Virginia. With a displacement of 
34,000 tons and accommodation for 1219 passengers and 
2 crew of 639, she will be the largest liner yet built in the 
United States. It is planned to launch the ship on July 
15th, 1939. 

AEROPLANE ENGINE REPLACEMENT.—In co-operation 
with German engine makers and the D.L.H., the firm of 
Junkers is making an effort to standardise aeroplane 
engines, mountings, &c., to effect rapid replacement when 
necessary. In a recent test with a “Ju. 90” three engi- 
neers replaced individual engines in twenty minutes with 
the assistance of a mobile crane. The machine upon which 
the test was made landed, had the engine changed, and 
was in the air again within half-an-hour. 


THE Motor VEsseEt ‘“ Brockley ComBE.”—Satisfactory 
trial trips have been made with the new motor vessel 
** Brockley Combe,” built by Charles Hill and Sons, Ltd., 
of Bristol. This ship, which has a length of 171ft. 3in. and 
a breadth of 29ft., is propelled by a seven-cylinder engine 
built by Ruston and Hornsby, Ltd., which delivers 
525 B.H.P. at a normal speed of 430 r.p.m. The drive is 
taken through an oil-operated reverse reduction gear with 
a ratio of 2} to 1, giving a propeller speed of 172 r.p.m. 

Are Lines tn CanapDa.—It is reported that Canadian 
aeroplane lines are to be brought under the jurisdiction 
of the Board of Transport before the end of September. 
Passenger and freight rates on the air lines will be subject 
to a control of the kind exercised over railways, and there 
will be a forum to which aeroplane operators will be 
able to take their difficulties. The Canadian Parliament 
in the past session approved a Bill transforming the Board 
of Railway Commissioners into a Transport Board with 
general authority over the carriage of passengers and 
freight by railway, steamship, and aeroplane. 


THe MERCANTILE MARINE AND Coal FueL.—In the 
course of a recent speech, Admiral of the Fleet Sir Roger 
Keyes, advocating the rebuilding of the merchant navy 
pointed out that subsidies paid to the mercantile marine 
of other countries amounted to £200,000,000. He went 
on to say that the modern Navy, the Royal Air Force, 
and the Mechanised Army relied on oil, whilst the Govern- 
ment was trying to get the mercantile marine to go back 
to coal fuel. He suggested that it could give a form of 
subsidy to the mercantile marine and at the same time 
help the coal industry by ensuring that the mercantile 
marine could get British coal at rates as cheap as they 
could get foreign inferior coal. 

Irat1an AERODROMES.—A note in a recent issue of 
Flight says that the extension of the Italian “ air harbour ” 
system is progressing rapidly. The airport at Bracciano, 
near Rome, laid out by the Ala Littoria for its own and 
Imperial Airways services, has now been opened, and the 
station at Milan has been put into service. The Milan 
base is now the largest artificial lake in Europe. A similar 
base at Rome will be ready in time for the World Exhi- 
bition of 1942. The two existing airports of Littorio 
(land) and Lido (watér) will be joined for the purpose. 
The higher portion will be used for land planes, while the 
lower portion, together with a large stretch of the adjoining 
Tiber Valley, will be excavated and flooded to form an 
artificial lake. A single terminal block will serve both 
airports. 

BrerrisH Arrways’ New FLEET.—British Airways 
announce that two of the four “‘ Lockheed 14” aircraft 
ordered for operation to West Africa on the first stage 
of the company’s proposed service to South America 
arrived at Southampton on Sunday, August 28th. There 
they are being assembled to be flown to the company’s 
operational headquarters at Heston. Survey flights 
to Lisbon will be begun as soon as the company has 
taken delivery of the remaining two aircraft early next 
month. A number of senior pilots of British Airways 
have already been selected for this route to fly these new 
high-speed air liners, which are, incidentally, of the 
same type as the machine flown by Howard Hughes 
on his recent record-breaking flight round the Northern 
Hemisphere in 3 days 19} h. 

Fryine Boat Accripent REprort.—A report has been 
issued on the accident to the Imperial Airways flying 
boat ‘“‘ Cygnus,” which occurred in Brindisi Harbour on 
December 5th, 1937. Evidence satisfied the Chief Inspector 
of Accidents, Air Ministry, that there were no defects in 
the controls; that the structure of the aircraft was in 
no way defective, and that the aircraft was carrying less 
than the maximum load authorised, and that this load 
was correctly distributed. He came to the conclusion 
that the captain of the aircraft attempted to take-off 
with the flaps in the “full out” position, and that this 
maladjustment was due to the fact that the full routine 
instructions for take-off were not in this case carried out 
and checked, as between the captain of the aircraft and 
the supernumerary captain. As a result of trials with 
another flying boat of the same type, it was found that 
under similar conditions the aircraft will ‘ porpoise 
if the pilot attempts to take-off with the wing flaps in 
this position, and that if the “ porpoising”’ is not imme- 
diately checked, the boat will quickly become out of 
control. In the opinion of the Chief Inspector, the 
incorrect setting of the flaps during the take-off was the 
cause of the accident, 








and tender, and to place the driving position at the front. 


back to the condensers, 
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REMODELLING OF THE ASSIUT BARRAGE—EGYPT 
MESSRS. COODE, WILSON, MITCHELL AND VAUGHAN-LEE, WESTMINSTER, CONSULTING ENGINEERS 


(For description see page 258.) 


















































DEMOLISHING DOWNSTREAM FACES OF PIERS AND TURNING NEW ARCHES 
APRONS ON THE DOWNSTREAM SIDE 
GENERAL VIEW OF UPSTREAM SUDD 
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ON SACKING YOURSELF. 


WE recall reading many years ago in a popular 
magazine a story of an editor whose conscience 
pricked him after a busy afternoon with the W.P.B. 
and the return envelopes. Editors do not, as a rule 
suffer. from the inferiority complex, but this one 
asked himself if his own copy was any better than 
the copy he ‘rejected. He determined upon an 
experiment. He got himself home, wrote an MS.. 
enclosed it with a pre-addressed and stamped 
envelope, and directed the package to himself at 
the office. On receipt of the MS. he read it with ail 
the detachment he could muster, condemned it, 
put it back into the envelope with the familiar 

iditor regrets ”’ slip, and returned it to himself ! 
We present this parable to all disappointed con- 
tributors ; it is balm to the soul to feel that even 
editorial judgment on your work may be at fault. 
But we have introduced it, not for its particular 
application—it leaves our own withers unwrung— 
but because it opens up a principle of action w hich 
is worthy of consideration and adoption. If those 
in positions of responsibility would or could 
periodically dream themselves into the shoes of a 
still higher authority and look upon themselves 
with the critical eye of a chief, is it not conceivable 
that not infrequently they would come regretfully 
to the conclusion that they should sack themselves ? 

There is an American formula that every man in 
business should be training the man immediately 
below him to take his place, whilst he himself is 
qualifying for the next upward step. It is, prob- 
ably, no more widely observed on the other side 
of the Atlantic than on this. Human nature is 
the same the world over, and you will always find 
men who on one side are jealous of their juniors, 
and on the other are incapable or undesirous of 
taking the position above that which they hold. 
But in as far as the principle visualises the con- 
tinual influx of new blood and the continual 
pressure on the old blood to drive it out of the 
system, it is sound. Firms, like men, as they grow 
older, tend to suffer from hardening of the arteries. 
The circulation of the stream of life becomes 
sluggish and unless the obstruction can be removed 
decay sets in. The familiar history of firms is a 
slow beginning with the vigour of youth and the 
drive of an outstanding personality ; then comes 


a period of success, enterprise, and enlargement, 








followed in ninety cases out of a hundred by gradual 
recession and final dissolution. Even in the engi- 
neering industry alone one might without difficulty 
name a score or two score companies not a century 
old which, once famous the world over, have dis- 
appeared or only retain a precarious or merely 
nominal hold on existence by incorporation with 
other more vital companies. They give many 
reasons for their decay, but rarely acknowledge 
the essential one. They will tell you that an old 
factory is handicapped by its site, by its lack of 
capital, by the hard-heartedness of banks, by 
taxation and rating, by unfair competition— 
national and international—by the loss of foreign 
markets, and by concessions to labour. Let it be 
*| freely admitted that all these things are effective, 
yet the fact remains that a younger firm is facing 
most of the same difficulties and surmounting 
them. The old firm decays not because of the 
difficulties they present, but because it has lost 
the vigour of its youth and prime and because in 
its heyday it did not look far enough ahead. 
Under exceptional circumstances — war, for 
example—eminent businesses may be destroyed 
by external forces, but in the ordinary course of 
nature they die because their arteries have 
hardened and set up a resistance to the vital 
stream. Often they will tell you that they have 
brought in young blood, but they forget that the 
youngest of young blood cannot circulate if the 
pipes are choked. The obstruction must be 
removed as soon as the first symptoms of decay 
appear ; in other words, the leaders, great as they 
may have been in their day, must sack themselves, 
and with them old friends and servants who have 
built up the business with them, but have lost in 
the course of years their energy, adaptability, and 
imagination. 

It is quite impossible to say at what age the axe 
should: fall. Some men become stereotyped at 
sixty, some are still young at eighty. It is better 
that some should retire completely and that others 
should be retained as advisers. No absolute rule 
can be laid down, but by fairly common consent 
sixty-five is taken as the limit of men’s full value. 
We believe it was Mr. Joseph Rowntree who 
established in his firm the rule that all principals 
should retire from executive work at sixty-five 
and from the Board at seventy. In many 
services the full rate of pension begins at sixty- 
five, and men are retained beyond it only for special 
reasons. But these regulations apply usually only 
to “servants.” The owners and proprietors, the 
directors and general managers, continue at their 
own discretion, and it is generally they who by 
active or passive obstruction to new developments, 
and by a desire to carry on as they always 
have done, have brought many a once famous 
business to the ground. If they had but sacked 
themselves at an earlier age all might have been 
well. Businesses are not destroyed by their 
servants, but by their leaders. 

The American principle which we have men- 
tioned above is divided into two parts—prepare 
yourself to go up one step and prepare the man 
below you to take your place. At all stages the 
second part is as important as the first, and the 
higher one mounts the more essential does it 
become. The man at the top of the ladder should 
encourage those below him to push him off. He 
should delegate responsibility and reduce by 
degrees and as far as possible the reliance that is 
placed on him. He should be ready to sacrifice 
his own judgment to those who are younger than 
he. He must ever keep in mind that, wittingly 
or not, he may be obstructing advance. He may 
give his opinion and his reasons for his opinions, 
but if he is wise he will not insist on them and 
will admit, even if he finds it difficult to recognise, 
that he may be at fault, that he is not as young as 
he was, that times have changed, and that the 
vision of youth is clearer than his. It may happen 
that youth will make a mistake from time to time. 
He will be there to help it out of its trouble and 
will be wiser if he remembers that on his own road 
to success he also fell into errors than if he retorts 
“T told you so.” The young man in an old business 
is always handicapped. He comes into affairs 
which are already hemmed in with traditions and 
in which methods are stereotyped. The founder 
was faced with no limitations in his activities ; 
the newcomer is surrounded with them. He has 
to adapt himself to them and often must tolerate 
them even when he finds them obstructive. There 
will be business connections, personal attachments, 
and even—not infrequently—the ties of inanimate 
materials. Who does not know of owners who keep 
machines, equipment, and even whole shops long 
after they have been outdated? The wise old- 
man will subject his judgment to that of his 











juniors on such matters. He will not refuse out of 
hand to have them considered, but he will help in 
the weighing of the pros and cons and give way 
gracefully to the logical conclusion. And in the 
end he will fade out before it is too late. 


Scientific and Technical Terminology. 


THERE is a belief, prevalent among savages 
and children, that the mere act of giving a name 
to a thing imparts to the giver some possession 
or power over it. Whether this belief is a pure 
superstition or whether it is in some way deeply 
involved with our elemental processes of under- 
standing is a subject which we may well leave 
to the psychologists, remarking only that the 
belief, in various disguises, persists long after 
the savages have become civilised and the children 
have grown up. It is certainly true that a well- 
defined system of nomenclature has played 
a highly important part in the development of 
organised knowledge and notably in the develop- 
ment of scientific knowledge. Electrical science 
in particular, dealing, as it does for the most 
part, with intangibles, owes much to its ter- 
minology. A state of potential difference makes 
little appeal to our ordinary senses, but as soon 
as we measure it in terms of “volts”’ it begins 
to acquire a semblance of reality. To the pioneers 
any other name would have connoted the same 
idea. To-day, the word “volt” is so firmly 
established in the language of the science that 
it stands by itself for something which is almost 
concrete. The names adopted in scientific ter- 
minology are in general of little moment; it 
is the act of their adoption and their continued 
use by generation after generation which is 
so important. Lord Kelvin is reputed to have 
said that he could not begin to understand any- 
thing until he was in a position to apply measure- 
ment to it. A still earlier stage in the progress 
towards understanding would appear to be the 
attachment of a name to the thing to be measured 
and the devising of a name for the unit for its 
measurement. 

In the address delivered before the Calcutta 
Association of Engineers and reprinted elsewhere 
in this issue, Professor G. W. O. Howe traces 
the origin of some of the names employed in 
electrical engineering, and tells us something 
about certain other names which were at one time 
proposed or used but which, in part, perhaps, 
fortunately, have not been perpetuated. 
Generally speaking, electricians have chosen for 
their units names which are either those of the 
pioneers of their science or slight contractions 
of them. A similar historical association is to 
be found in the terminology of other sciences. 
For instance, mineralogists in coining such 
designations as andesite, uralite, and a host of 
others, seek to perpetuate the names of the 
places where the minerals to which they are applied 
were first discovered. Geologists, in naming 
their formations by such terms as Devonian, 
Jurassic, and so forth, commemorate the regions 
where those formations were first systematically 
studied. Botanists and zoologists have adopted 
a Latinised binomial terminology in which there 
is commonly enshrined the name of the man who 
first reported the existence of the plant or creature 
designated. Of astronomical terminology it is 
possible to say only that it is partly inherited 
from the astrologers—as in the names of the 
planets and constellations—and in part is based. 
with complete lack of sentiment, on a numerical 
intimation of the year in which the heavenly body 
referred to was first observed. The chemists 
show an equally divided allegiance to the traditions 
of the past and the needs of the unsentimental 
present. They still cling to the symbols and 
terms handed down to them by their forerunners, 
the alchemists, but on top of this classical ter- 
minology they have built up for their newer 
compounds a system of descriptive nomenclature 
which is truly appalling at times in its prolixity 
and its disregard for hyphenation. The civil 
engineer has acquired a number of his names, 
such as caisson and revetment, from his progenitor, 
the military engineer. The mechanical engineer, 
on the other hand, has derived his terminology 
from many sources and a multitude of old-estab- 
lished trades. Some of the names which he uses 
are among the oldest words in our language, 
many of them being almost pure Anglo-Saxon. 
His vocabulary, too, is peculiar, in that it shows 
a notable lack of uniformity as between one 
part of the country and another. How.many 
engineers, trained south of the Border, could 
identify the tools known, with correct respect for the 
English dictionary, as a “dwang ”’ and a “brog” ? 
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Liter square inch abs. and a temperature of 297 deg. 
Cent. abs. is discharged from a vessel having a 


a 
Energy Content of Hi h-Pressure Gases capacity of 2-95 cubic feet through a nozzle into 
£ * |the atmosphere. Find the ideal available jet energy 
: if the pressure in the vessel drops to the external 
: pressure of 14-8 lb. per square inch abs. Also show 
the available jet energies if the discharge ceases when 


By E. W. GEYER, B.Sc., Ph.D.* 


{eo problem of determining the available energy 
from gases contained in closed vessels is of 
importance in the constant volume type of gas 
turbine. It also arises, however, in other cases, 
such as in the storage of high-pressure air used for 


and through the nozzle. 
the curve AB represents the difference of internal 


energy W (I,—I,) before and after the adiabatic | square inch abs. 


expansion, and this expression appears as the first 
term on the right of equation (1). The distance 


The area A BE D below | the internal pressure drops to the following values :— 
P2=100, 90, 80, 70, 60, 50, 40, 30, and 20 1b. per 


Take y=1-4 and C,=0- 169. 
With complete emptying the pressure in the vessel 


drops to pp= 14-8 lb. per square inch abs., so that the 


starting oil engines and in the emptying of submarine | C B= W, v2+-W,. v,—W, v2=W, v2, represents the | final temperature both before and after the nozzle is 


water ballast tanks. Two cases are considered in| volume swept out by the imaginary piston. The T 297 
A 2 


this article, one without and the other with heat | area C B E Dis thus equal to 144 pp v, W,/J, and this T,=7~, 5 reer 
flow to the containing vessel. appears as the second term on the right of equation PP, 1 114-8 iva 
; SS RE ihe Ee (1). Hence, equation (1) is represented by the pa 14:8 
AVAILABLE ENERGY witH No Hxat Fiow. difference of the areas ABED and CBED in Po i . 
The initial weight of air in the vessel is 
: Sc 144 x 114:8x 2-95 
W=144p, V/RT, 96-3 2297 


165-6 deg. Cent. abs. 


(a) Complete Emptying.—Let a vessel A, Fig. 1, of | Fig. 2, i.e., the available work of expansion with no 
capacity V cubic feet contain gas at the absolute pres- | friction and no heat flow is represented by the area 
sure p, and absolute temperature T,, and let the exter- | A BC. 
nal absolute pressure be p;. In order to simplify the (b) Partial Emptying.—If the discharge of gas from 
” the vessel ceases by closing the valve when the 

internal pressure is above that of the external pres- w 1449, V_ 144 14-82-95 0-394 Ib 
: pent renal (hee : 


= 1-71 Ib. 








The final weight of air in the vessel is 




















7 c sure, the available energy and its representation on ~ . "96-3 165:°6 
t » PV file vs} ine 3 Sense 
P — : . id ree ny ei on , te Hence the weight of air discharged is 
f | BPN PORT aie ad ee As before, le e the weight of gas which , _wr a" -2904——1-316 
} | eee era: ae aves ee expands and remains in the veasel itself, pe let W, : Ws sii ae . ; — <jdmilaieasbea 
A — ‘. be the weight which is discharged through the nozzle. | The final specifie volume is given by 
! code Also let the pressure in the vessel, at the instant the RT,  96:°3x 165-6 a4 
[ ! discharge through the nozzle ceases, be ps. The Ug = ae tao Rb. 
j | Fepb g g ceases, Ps 144p, 144x14°8 
f renee areas ane total internal energy in the vessel initially is|, he ? ne f. if ti 
} (W,+W,) 1,. Let T, and T; be the temperatures of The available jet energy is now found from equation 
f eee the gas after expansion in the vessel, and in the | (1) %¢- 
E ‘ imaginary cylinder respectively, and let I, and I; Ew ae ee 144 pp v, W 
be the corresponding internal energies per pound. yore J 





THe ENGINEER” 7 ‘ ™ . 
ee (W if, ts , a) or, since the expansion occurs at low temperatures, for 
Fic. 1 : — a ers oo eh ihe specific heat C, of the gas at constant 
is denoted by vs the work in heat units performed by | | : 
: ’ | volume may be taken as constant, 
the W, lb. of gas against the external pressure pp is : ; 
144 po % Ws 
J 


144 W2 v3 po 
J 











theoretical consideration of this problem, it is con- 
venient to imagine that the portion of the high- 
pressure gas, contained in the space B C D E expands 
down to the outer pressure pp within the vessel itself, | the decrease in internal energy less the external work 
while the portion of the gas contained in the space performed, #.e., R 

CFHD is discharged through the nozzle. It can . , 

be assumed that this latter portion, on emerging sl +W,) 1,—W, 1,—Ws¢ I3- panda BE 
from the nozzle, pushes an imaginary piston on the J ; > J 
outer surface of which the constant external pres- 
sure pp is exerted. Let the weights of the gas in the 


. The available energy is now given by J W Co (T,—Ts) 
-71 x 0+ 169 (297— 165-6) 
144 14-8x 7-49 x 1-316 
1400 Pe 
38-0—15-0=23-0C.H.U., or 32,200 ft.-Ib. 
In the case of partial emptying the available energy 
is given by equation (2), @.e., 





=(W,+W,) (1, —I,)-+ We (Ip—Is) 


portions BCDE and CFHD be W, and W,j |b. _ 144 Wars pe los ; br 

respectively, and let the total weight be W lb., J i W (1,—I5)—W, (1,—Is) — 144 po We vs/3 

i.e., Wy+W,=W. The internal energy of the gas But W, --W.=W 1.=W—W,, s ; a r 

in the vessel before discharge is WI,, where I, is - : eer eee ee ee W Cy (T,—T3)— W, Co (Tz —Ts) — 144 po Wa Us J. 

the internal energy per pound of gas at the tempera- 5=W (1, — Is) — W, (I, —Is) Choosing a pressure drop in the vessel from p, 

ture T,. Since it is assumed that there are no heat : =114-8lb. per square inch abs. to pg=90 lb. per 

nor friction losses, the expansion of the gas, both in 144 W, vs po square inch abs., the following figures are obtained. 

the vessel and through the nozzle, is adiabatic, so a [ (2) The temperature at the end of expansion in the 
vessel is given by 


that the final temperature T, in the vessel is the Tew <0 
same as that in the imaginary cylinder K. If the L twee F; ig, pon corte z : secreting pat T 297 
internal energy per pound of gas at T, is denoted |‘°“* 4» *18- », Tepresent the state point of the gas in . lee: Se ee 
fella 8 ee the vessel before discharge and let the gas pressure drop P= 7 y—-l" /114-8\ 1 277 deg. Cent. abs. 
y cmemme BOO 
(*:) ( 90 ) 








by I,, the final store of internal energy in the vessel Py 
is W,I, and in the imaginary cylinder W,I,. The Bir 
total final store of internal energy is thus (W,+W,)I, 
=WI,. Before the energy law can be expressed, it Pied 
is necessary to determine the external work performed 
on the imaginary piston. Let v, be the specific 


The temperature T, at discharge from the nozzle is, 
as in the case of complete discharge, equal to 
165-6 deg. Cent. abs. 

The initial weight W in the vessel is the same as 
before, namely, 1-:7101b. The final weight W, in 
the vessel is given by 

_ 144p,V_ 144x 90x 2-95 ss 
: == = ]- 432 lb. 
Wi="RT, 96-3277 
The weight discharged is thus 
W,=W—W, =1-710— 1-432=0-278 lb. 














Me - 
The specific volume of the discharged gas is, as 
a before, v,—7:49 ft.3/Ib. Hence 









Adiabatic pu*=C 





a. 1-710 x 0-169 (297 — 165-6) — 1-432 
144 x 0-278 x 7-49 x 14-8 

















oe Ts Se a ee 
My 








i < 0-169 (277 —165-6)- “Tas 
C B 
| te don 5 apecee -7-8 C.H.U., or 10,920 ft.-Ib. 
? ¢ to the lower value p,, so that B on the adiabatic curve | The available energies for the other = pr ay 
THe ENGiNeeR Ss represents the final state of the gas in the vessel and | @T® obtained in the same way and are shown in the 
C represents the final state of the gas in the imaginary | table below :— 
Fic. 2 cylinder. If the diagram is drawn for the complete Final Available Available Percentage 
weight W, then the area ABLF in heat units | Pressure in energy energy E, available 
: Ww , . vessel p.. E/J C.H.U. ft.-lb. energy. 
volume of the gas after expansion. Then, since the | Tepresents W (I,—I,), and the area BC KL gives WOO o.2 0h ee es SO ra cat ee 
external pressure exerted on the piston is constant W (I,—I;). The curve E D is an adiabatic through E 90... = nee 10,920... ... 34 
and equal to ps, the work done by the gases on | Which lies on the pressure level p,. The ratio M E/M B a4 see ee rh pyr ote = 
this piston is 144 p,v, W, ft. Ib., or in heat units| is the same as the ratio of the weights W,/W, and paren 22,400 ... ... 70 
144 ppv, W2/J. since M E/M B=N D/N C (because both curves are a, eee 25,760 ... ... 80 
The energy law now gives the available work as adiabatics), the ratio ND/NC=W,/W. It there- aE 20-4 28,560 ” = 
E 144 pv W fore follows that, since the area BC K L is equal to = viene rods pepe ee 
7 =Wi,—wi,— a , (T.— Is), the — ~ DHF is — pe pi (I, 7). és... Se. ... 3, ae... 
: : inally, the weight of gas representec the volume 4 ; ; 
ot : : < * Curves showing the above relationships graphically 


144 pov, We 
J (1) 


This work can be represented on the pressure 
volume field as follows :—Let A, Fig. 2, represent the 
state of the gas in the vessel at the beginning of dis- 
charge, and let B represent the state of the gas, 
both in the vessel and in the imaginary cylinder at 
the end of discharge. The curve A B represents the 
adiabatic expansion of the gas, both in the vessel 


=W (1,—I,)— 





* Heat Engines Department, James Watt Engineering 
Laboratories, University of Glasgow. 


DC is W, lb., so that if vg is the specific volume 
of the gas at the point C, the area DCKH 
= 144 py, Wz v3/J heat units. 


E arr eee : , . 
Hence =, which is given above in equation (2), is 


have been plotted in Fig. 4. 


AVAILABLE ENERGY witH Heat FLow. 
It has been shown above how the available jet 


J 


represented on the p V field by the following areas :— 
E/J=ABLF+LBCK—EDHF—-DCKH 
=ACDE. 


energy of a compressed gas in a vessel of constant 
volume can be found from the energy law when no 
heat flow occurs. The problem of determining the 
available energy when heat flows into the vessel 
during the discharge of the gas will now be discussed. 
The law of expansion of the gases in the vessel may 





The following example serves to show the applica- 
tion of this treatment :—Air at a pressure of 114-8 lb. 





be expressed by the simple relationship pv"=c, 
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where » is the mean index of expansion, while the 
law of expansion through a smooth well-rounded 
nozzle may be taken as following the law pvY=c, 
where ¥ is the adiabatic index of expansion. The work 
obtained by the assumption of an adiabatic expansion 
through the nozzle can be multiplied by a nozzle 
efficiency factor to give the actual available jet energy. 

In Fig. 5 let A represent the state point of the gas 
in the vessel before discharge occurs. The curve A E 
is an adiabatic between the inlet pressure p, and the 
external pressure ps. Let AD be the polytropic 
representing the expansion of the residual gases in 
the vessel. The kinetic energy of the first element of 
gas discharged through the nozzle is represented by 
the area EK, =F AE K. At some later instant, when 
the pressure has dropped to p,, the state of the gas 
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in the vessel is represented by the point B, so that 
the energy of an element passing through the nozzle | 
is given by the area H BC K, where BC is an adia- | 
batic curve passing through B. 

The weight of gas discharged between A and B is 
y 


Vv; Ug 


Ww (3) 
where V is the volume of the vessel and 1, and v, 
are the specific volumes of the gas in the vessel at 
A and B respectively. 

Differentiating equation (3) with respect to vz gives 


Vd (=) , or, since 
Vo We 


at the point b, 
dW- 


When the pressure in the vessel drops to pg, i.e., to 
the point B, the-jet energy per pound of an element of 
weight d W discharged through the nozzle is repre- 
sented by the area H BC K, which, in heat units, 
is the same as the difference in total heats between 
the points B and C. The area H BC K is thus equal 
to J Cz (T,—Ts;) ft.-lb., and the jet energy of the 
element is 


dW density of the gas 


v2 


—V d (2) (4) 


d E=J Cp (T,—Ts) d W, 
or, from equation (4) 

dE J Cp V (T.—Ts) d (e¢). 
and the total available kinetic energy as the pressure 
in the vessel drops from p, to p, is 


. EE Re BEES 

E= | J Cy V (T:—Ts) d (p2) 
“Pa 

If the expansion occurs at moderate temperatures 

Cp, may be assumed constant, so that 


E= —J3 CpV|°*(T,—Ts) @ (¢) 
“ Py 


From the polytropic law for the curve A B we have 


Pi _ Pe 
,” Ps” 
so that 
p,\ 
Aa ft Ff 
Py 
and 
s Ljn—1] 
d (p.)=—7;, x = Pe d (ps), 
Pi 
hence 
. Me ea | L  (1/n—1) 
E= —JCpV]""(T,—Ts) $t. x- pe d (ps) 
“Pi Py 
: 1 
or since py=— 
1 
TCpV foe, «. (ia—)) 
E= —-SpP | (Ty—Ts) Ps d(p,) (5) 
ry Yn Pi 


Fig. 5 shows that T, is the temperature at B and 
T; the temperature at C, so that 





(ee a eo ae 
Pr n—1 Pe) ¥—! Pr n—l , {Pe ase 
— Yn pat y — n “Aw a y 
Ps poi Ps Pb 
so that 
A te (1—1/n) (l—1l/y)  (1/p—1)n) 
T, —i =e [> — Pb Pe ] 


Pr 


Equation (5) thus becomes 
JC,VT, 








1/n (1—1/n) * 
Py UND, 
r (l—I/n) (1--1 fy) (l/v-I fn), (L/n—1) 
p,'P2 Pb Pe Pe d (po) 
JCyVT, [Ps (l-I/y) (I/y—])) 
pY 4y ey Pb Ps j d (ps) 
Ami” Sy, 2 


which, on integrating, gives 

, VJCoVT (l--lfy)y( lfy ly 

Ba [o-p)—1 (p,'""—p,' 7)] 

or, since ren W =weight of the contents of the vessel 
1 


before discharge, 
, JCwwWT (1—1/y) l/y 1/7) (6 
pL GWT ep —py— rps (yy MY] 
It should be noted that in this expression, the pres- 
sures may either be in pounds per square inch 






Py A 
Fy-—— 
He uc 
fi ' 
Adiabatic iatgiraate 
Po Adiabatic 
Ke ——_— 
£ Cc 6D 








Tre EwGineer 


Fic. 5 


abs. or in pounds per square foot abs., since the 
pressure dimensions cancel. 

The following example shows the application of 
equation (6) :— 

Air at a pressure of 114-8 Ib. per square inch abs. 
and temperature of 297 deg. Cent. abs. is discharged 
through a convergent nozzle into the atmosphere 
from a vessel having a constant capacity of 2-95 
cubic feet. Find the total available jet energy if the 
pressure in the vessel is reduced during discharge to 
the external pressure of 14-8 lb. per square inch abs. 
Take the mean index of expansion of the air in the 
vessel as n= 1-05. 

Also show the available jet energies if the discharge 
ceases when the internal pressure p, drops to the 
following values :—p,=100, 90, 80, 70, 60, 50, 40, 
30, and 20 lb. per square inch abs., the corresponding 
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FIG. 6 


n values being n=1-26, 1-21, 1-18, 1-15, 1-12, 
1-09, 1-07, 1-06, and 1-05. 

Assume adiabatic flow through the nozzle and 
take C,;=0- 238. 

The initial weight of air in the vessel is 
_ 144p,V_ 144x 114-8 x 2-95 
~ ee 96-3 x 297 

The available energy with complete discharge, 
i.e., With pg=po, is now given by equation (6), 7.e., 
JSOQ,WT, (-lIpyy ly iy) 
on [wiv (p, —Ps ] 
_ 1400 x 0-238 x 1-71 x 297 
cm 114-8x 1-05 


0-4/1-4 1/1-4 11-4 
~1-4% 14-8 (114-8) *_14-8'""*)] 
= 43,800 ft.-lb., or 31-1 C.H.U. 

Dealing now with the case of partial emptying of 
the vessel and choosing a pressure drop to p,=90 lb. 
per square inch abs., equation (6) gives 

»__ 1400 x 0-238 x 1-71 x 297 
— 114-8 x 1-275 


=1-71 Ib. 





W 


, 
E= 
B 





[(114-8—14-8) 





A 


1/3-5 1/1-4 1/l-4 
[(114-8—90)—1-4x 14-89? (114-814 _ 90 )] 
= 12,300 ft.-Ib., or 8-79 C.H.U. 


The available jet energies for the other final pres- 
sures were calculated in the same way, and the values 
are tabulated below. Curves showing the relation- 





ship between p, and the percentage ratio of the 
available energy to the energy obtained with com- 
plete discharge, are shown in Fig. 6. 


Final Available Available Percentage 
pressure energy energy E, available 
in vessel = ji». E/J C.H.U. ft.-lb. energy. 
100 5-56 . 7,790 18 
90... aa 8-51 .. 12,300 28 
80 13-04 . 18,260 42 
70 16-71 ... 23,400 53 
60 20-43 ... 28,600 . : 65 
50 24-29 ... 34,000 , 
40 26-86 . 37,600 86 
30 29-43 .. 41,200 94 
20 31-14 ... 43,600 99-5 
14-8 31-29 ... 43,800 100 








Obituary. 


ALEXANDER NEWLANDS. 


WE regret to record the death last Sunday, August 
28th, of Mr. Alexander Newlands, who was until 
his retirement in 1933 chief civil engineer of the 
London, Midland and Scottish Railway. Mr. 
Newlands was born in 1870, and served his apprentice- 
ship with Gordon and MacBey, of Elgin, a firm of 
engineers and surveyors. His connection with 
railways began in 1892, when he joined the engineering 
staff of the Highland Railway. He became principal 
assistant engineer in 1899, assistant engineer in 
1902, and engineer-in-chief in 1914. At first he 
spent a considerable time making surveys for parlia- 
mentary purposes of a number of projected new 
lines, among which may be mentioned the Culrain 
to Lochinver, and the Forsinard to Portskerra lines, 
neither of which was eventually constructed. He 
supervised the construction of the line from The 
Mound to Dornoch, and of the Wick and Lybster 
railway, opened in 1903, and acted as resident 
engineer on the Kyle extension of the Dingwall 
and Skye railway from Stromeferry, and for the 
construction of the deep-water pier at Kyle of 
Lochalsh, built in connection with it. The work 
of doubling the main line from Blair Atholl to 
Dalwhinnie, and northward of Inverness between 
Clachnaharry and Clunes was carried out under his 
direction. When the Highland Railway was absorbed 
by the L.M. and 8S. Railway, he was appointed 
divisional engineer at Crewe, and in 1927 he succeeded 
Mr. E. F. C. Trench as chief civil engineer, a post 
which he held until his retirement in 1933. Rather 
more than two years later he published a book, 
‘‘The British Railways,” in which he traced briefly 
the history of the railways and studied their economic 
position, perhaps rather unfortunately, on the basis 
of the figures for the depression year of 1933. The 
views he expressed in that book were both progressive 
and broad-minded, particularly in regard to road 
competition, which, though he considered it in some 
respects unfair to the railways, he believed should be 
met by the development of new means of attracting 
traffic to the railways. Outside his predominant 
concentration on railway work, Mr. Newlands’ 
chief interest was directed towards the development 
of water power, and he presented a number of 
papers on the subject to the British Association, 
the Royal Society of Arts, and other bodies, and 
contributed to many discussions. 
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Assiut Barrage Remodelling. 


—> 


ECENTLY the work of remodelling the Assiut 
barrage on the Nile was completed under the 
direction of Messrs. Coode, Wilson, Mitchell and 
Vaughan-Lee, of Westminster, and accompanying 
drawings and photographs reproduced herewith and 
on page 254 illustrate the work. The barrage and the 
head regulator of the Ibrahimia Canal were originally 
built at the same time as the Aswan dam, and were 
compieted in 1902. The main object of the remodel- 
ling was to take advantage of the additional storage 
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of water at Aswan* by raising the river level at the 
entrance of the Ibrahimia Canal, and thus by means 
of the regulator to provide a constant supply of water 
for irrigation purposes to the canal at all seasons, 
instead of only during the flood. 

The Ibrahimia Canal in 1933 irrigated some 
1,500,000 acres of land on the west bank of the Nile 
from Assiut to Cairo, a distance of 240 miles. The 
canal at present takes from 20,000,000 to 70,000,000 
cubie metres per day from the river, as compared 
with the daily average flow in the winter of the 
Thames at Teddington of about 8,600,000 cubic 
metres, extraordinary floods excepted. The original 
barrage and regulator allowed of a head of rather less 
than 10ft. during the periods of the falling river and 
during the low river season. 

The barrage is 800 m. in length, with a lock at the 
west end 16 m. wide and 80-10 m. long. The river 
was passed through the barrage by 111 sluices, each 
of which was 5 m. wide and 10-70 m. high from the 
sills in the floor to the springing of the arches. The 
regulation was effected by three steel gates in each 
sluice operated by chains and machines on the 
parapet. The piers are in bays of nine, each 2 m. 
wide, with abutment piers 4 m. wide at the ends of 
each bay. A roadway was provided 4-50 m. wide 
carried on brick arches. The floor of the barrage was 
constructed of concrete and masonry 3 m. in depth 
and 26-50 m. wide, built inside cast iron tongued and 
grooved sheet piling, the bottom of which was 7 m. 
below the floor or sill level. On the upstream an 
apron of rubble with a layer of clay below was 
provided, which was found in perfect condition. On 
the downstream a rubble apron on a gravel founda- 
tion was constructed. The rubble was scoured out 
and ten years ago was replaced by an apron of con- 
crete blocks, which withstood the scouring action. 
The Ibrahimia regulator was of similar construction. 

Preliminary investigations showed that the head 
on the barrage could be raised to 4m. by remodelling 





the existing structure in accordance with the designs 
of the consulting engineers at considerably less cost 
than the building of a new barrage at a less con- 
venient site. A contract for the work was let in 1934 
to Messrs. John Cochrane and Sons, at a cost of 
£E1,140,140, which included new sluice gates with 
operating machines and new lift bridges, which were 
supplied and erected by Ransomes and Rapier, Ltd., 
and Sir William Arrol and Co., Ltd., respectively. 








been constructed on both sides outside the concrete 
floors as protection against scour. 

As it would have been dangerous to construct 
concrete cut-offs close to the existing structure in 
sheet piled trenches, a cut-off of Rotinoff patent inter- 
locking reinforced concrete sheet piles was con- 
structed on the upstream side for the full length 
of the barrage, commencing at the original 
cast iron piling of the west wall of the lock, 
and finishing at the cast iron piling of the east 
abutment. 

Two lines of Universal mild steel interlocking steel 
piling were also driven for the full length of the barrage 
near the outside edges of the new concrete floors 
on both sides to act as additional cut-offs and to seal 
the foundations, thus enabling efficient grouting below 


































































































































































































The remodelling consisted of strengthening and! the new work to be systematically carried out. The 
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widening the east wall of the lock ; lengthening the; piers were lengthened on the downstream side in 


downstream approach walls of the lock ; lengthening 
the concrete floors at both ends of the lock ; and the 
provision of a new impermeable concrete floor on 
the river side of the east wall of the lock. Imperme- 
able concrete floors, 2-25 m. thick, were provided 
on both sides of the barrage bonding into the original 
floor. Flexible concrete block aprons and toes have 





rubble masonry, and the arches likewise lengthened, 
which enabled the roadway to be widened to 8 m 
New granite raised sills and floors were built on the 
old floor inside the vents and granite baffle and deflect- 
ing weirs were constructed in the new floor on the 
downstream side. New sluice gates and grooves 
were provided operated by two petrol-driven over- 
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* The raising of the Aswan dam was described in THE 





ENGINEER, in the issue of June 2nd, 1933. 
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head machines, which can also handle the stop logs. 
The remodelling of the piers and sluices of the 
Ibrahimia regulator has been carried out in a similar 
manner, New lift bridges electrically operated to 
take modern loading have been provided at the barrage 
and canal locks. 

Special precautions had to be taken in the construc- 
tion of the sudds in which the new work had to be 
carried out, as any failure of the sudds would have 
endangered the existing structures and the water 
supply of the Ibrahimia Canal. In order to guard 
against longitudinal travel of water from the river 
helow the floor of the existing structure into the 
sudded areas, four impervious cut-offs below the 
barrage floor were carried out by the Francois 
Cementation Company. The sand underlying the 
oor was impregnated with a bitumen solution for a 
depth of 4m. These cut-offs connected with the sheet 
piling of the sudds and proved entirely satisfactory. 

The sudds had to withstand a head of over 8 m. 
on the upstream side and 5 m. on the downstream 
side. They were constructed of two rows of Larsen 
steel piling on the upstream side and one row on the 
downstream, with sand pumped from the river bed 
to slopes sufficient to cover a hydraulic gradient of 
| in 12 in the sudds. 

The work has been satisfactorily completed in four 
seasons. Each season lasted from December to June. 
Beyond a certain amount of trouble due to water in 
the foundations there have been few difficulties to 
contend with. 

The photographs reproduced on page 254 show 
phases of the work. In the first, four of the 
vents of the barrage are in process of having the 
arches turned, while further along the original 
barrage is being cut down for the purpose of extending 
the piers. In the next the new impervious apion 
and blockwork apron on the downstream side can 
be seen. The granite baffle weir immediately down- 
stream of the vents and the deflecting weir down- 
stream of the blockwork apron should be noticed. 
The piles standing in the middle distance were later 
used for making the junction with the following 
season’s sudd. The third illustration shows the 
upstream side of the barrage during the third season’s 
work. The mild steel trestles on top of the parapet 
were used for spragging the sluice gates well above 
flood level. 








Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 
THE ENGINEERS’ GULLD. 

Sur,—Mr. Robert Chalmers’ reply to my letter of July 
29th does not come to grips with the issue I raised of the 
respective advantages of a new association of individuals 
drawn from various allied organisation and of a federation. 

I deprecate the discussion of such points as priority in 
age of institutions and their relative utility. All we have 
to consider is the action that the present position indicates. 


Rationalisation is now one of the supreme objects of 
business. It dictates, not multiplication, but adaptation ; 
not conservatism, but liberalism ; not paddling one’s own 
canoe, but co-ordination, and consideration for minorities 
as well as majorities. 

I should not expect the newly formed Guild to refrain 
from criticism of the constituent bodies from which its 
membership is drawn, notwithstanding its declaration to 
the contrary. Its very existence is such a criticism. 

Considerations of status and salary, which were the 
primary objects for which the Guild was formed, should ke 
amongst the main objects of any institution, and the 
neglect of those duties by the institutions from which the 
Guild membership is drawn is undemocratic and unpardon- 
able. 

It is only a simple fact that objects and fees are 
duplicated. 

Had the Guild proceeded by way of federation it might 
have become by its inherent structure and worth a body 
that would have commanded the respect of all its included 
institutions and ultimately have had official recognition. 

The fundamental difference between the federation 
principle and the individual membership basis of the Guild 
is that under the former each constituent association in 
its corporate capacity sends chosen delegates to the 
federation, which voices the majority conclusions, whereas 
in the case of the latter there will probably be only a 
relatively small number of members unable to bind by 
their resolutions their fellow members of each institution. 
Difficulties are likely to arise between the Guild and the 
institutions. 

| would sum up as follows : 

I. The various institutions from which the Guild 
membership is drawn should have furthered the objects 
of the Guild and prevented the formation of a separate 
hody for these purposes. 

II. Nevertheless, the time is ripe for the federation of all 
the professions connected with the land. Such a federal 
body would be more suitable to deal with questions of 
status and salary and co-ordination and delimitation of 
functions would be amongst its duties. 

III. In the absence of a federation. formed by the 
different allied institutions in their corporate capacities, 
federation by the members of the Guild would have been 
a preferable plan to the dual membership plan of the Guild. 

A. W. Crampton, F.S.I. 

38, Moreland Court, N.W.2. 

August 27th. 


OIL DRILLING IN BRITAIN. 


Sir,—-A rather interesting point arises in connection 
with the cementing of oil casings, as described by Mr. Dott 
in his extremely interesting article in your issue of August 
26th, 1938, page 222. He states that about thirty sacks 
are required per 100ft. of hole for 11} casing in a 14in. hole. 
The volume of this annulus is therefore 31-5 cubic feet per 
100ft. depth. Taking the ‘“ sack ” as the common ten per 
ton and the usual rate of 90 Ib. per cubic foot, we have 
224 /90=2-49 (say, 24) cubic feet per sack, and allowing 
as much as 20 per cent. “ contraction,”” we have just 
2 cubie feet, which gives us 31-5/2-5, or 31-5/2-0=13-6 
and 15-5 sacks respectively. The actual quantity required 





is practically double this. | take it that the usual ‘“ sack ” 





of commerce is meant, when although a smaller one than 
I have assumed would mean a greater number ;' this 
would not alter the main fact that much more material is 
required than appears from the calculated volume to be 
filled. 

In your issue of October 17th, 1913, appears a letter 
from Chas. Isler, Ltd., stating their experience of similar 
work of grouting the annulus between two pipes, when 
exactly the opposite results appeared. Just half the quan- 
tity calculated from the annular volume was required. 
and even when special precautions were taken to prevent 
the formation of voids the same results obtained. I have 
no note of replies to Messrs. Isler’s letter in my notebook 
or files. 

The difference between the two cases seems to me to be 
even more surprising than the original results of Isler’s. 
quantity ratio ” of roughly 4 to 1. 

Gro. T. PARDOE. 


being a “* 


Littlehampton, August 27th. 








GAS POWER FOR SEWAGE WORKS 
IN AMERICA. 


To utilise the methane gas generated in the sludge 
digestion tanks of the sewage works at Peoria, a gas power 
plant has been installed to supersede the electric motor 
equipment operated by purchased current. There was no 
market for dried sludge as fertiliser, and difficulty in 
guaranteeing a continuous supply of gas made it imprac- 
ticable to find customers at adjacent industrial works. 
It was finally decided to utilise the gas in operating the 
machinery of the sewage works. These works, on the 
activated sludge system, have four digestion tanks, and 
the gas is collected in two water-sealed domes on top of 
each tank. A gas engine of 535 H.P. was installed to drive 
a blower serving the aeration tanks, which blower had 
consumed about 70 per cent. of the purchased electric 
current. This engine has six cylinders, 15in. by 17}in., 
and at full load has a speed of 327 r.p.m. A second gas 
engine was directly coupled to an electric generator to 
serve about fifty motors throughout the plant. This 
engine has five cylinders, 12}in. by 14}in., operating the 
three-phase, 60-cycle, 2400-volt generator at 400 revolu- 
tions. A gasholder of 50,000 cubic feet capacity receives the 
gas from the digesters, its capacity being sufficient for 
continuous operation of the two engines. Removal of 
hydrogen sulphide from the gas is effected by iron-oxide 
purifier boxes in the main pipe from the digesters, which 
remove an average of 91 per cent., so that there is only a 
slight trace of pitting of engine parts. Numerous uses 
are made of the waste heat from the engines, the hot jacket 
water being circulated through coils in the digestion tanks, 
the gas purifier boxes, and the gasholder. An exhaust 
heat boiler is placed in the exhaust piping of each engine. 
These supply additional heat to the jacket water, or in 
cold weather they heat the offices and laboratory. The 
larger engine uses 10,020 B.Th.U. per B.H.P., and the 
smaller one 12,000 B.Th.U., or 18,050 B.Th.U. per kilo- 
watt-hour. The annual saving over cost of electricity is 
£6000, and the equipment will pay for itself in about 
five years. 








Peat Furet Power SraTion IN Erre.—The Eire 
Electricity Supply Board proposes to build a peat-driven 
power station at Clonsast, near Portarlington, in conjune- 
tion with the Turf Development Board. 
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Arc Suppression Coils. 
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HE satisfactory results derived from the use of are 
suppression coils by way of preventing electricity 
supply interruptions in Germany and elsewhere have led 
engineers in this country and in America to investigate 
their possibilities. Several British electrical firms are 
now making and installing these coils, including the Metro- 
politan-Vickers Electrical Company, which has patented 
a special coil on which a 4-to-1] adjustment can be secured. 
Are suppression coils, we scarcely need remind readers, 
deal with earth faults. Observations indicate that a 
large percentage of faults on overhead lines start as 
flashovers to earth on line insulators, and if these faults 
can be prevented the reliability factor can be greatly 
increased. Earth faults on overhead lines may be caused 
by lightning, dirty insulators, fog, and dew, snow or ice, 
contact with trees, cracked insulators, or broken lines. 
{f the neutral point of the system is connected to earth 
lirectly or through a resistance, each earth fault must be 
cleared by circuit breakers, and as the fault current 
must flow through both healthy and faulty sections, dis- 
criminating protective gear must be employed, if only the 
faulty line is to be disconnected. 

The assumption that a large proportion of line 
faults to earth would be reduced by insulating the 
system neutral has proved to be somewhat erroneous. 
Practical experience has shown that the electro-static 
capacity of the two healthy phases to earth results in a 
current which may form an are across the faulty insulator. 
Usually this capacity current is insufficient to operate 




















FiG. 1-ARC SUPPRESSION COIL REMOVED 
FROM TANK 


protective relays. The are formed is interrupted and 
reignited twice in each cycle. Dangerous over voltages 
produced on the healthy phases by this effect give rise 
to other earth faults, which form a short circuit between 
two phases. The resulting disturbance is much greater 
than it would have been had the fault been cleared at 
the outset by protective gear operated by fault current 
flowing to the earthed neutral point. 

Dangerous voltages are prevented by earthing the 
neutral. If instead of directly earthing the neutral, a 
resistance be introduced between it and the earth plate, 
the earth fault current will be limited. The shock on the 
system when earth faults occur will be minimised, but if 
it is to be effective in preventing dangerous voltages on 
healthy phases, the resistance must be designed to pass 
at least twice the capacity current of the entire network. 
Another factor to be taken into account when choosing 
the value of the earthing resistance is the minimum 
current necessary to ensure satisfactory operation of the 
protective gear. Preferably the resistance should be 
designed to pass at least twice the minimum current needed 
for this purpose. As this current is usually much greater 
than that represented by the capacity between healthy 
phases and earth, it forms a satisfactory basis for caleu- 
lation. 

Electrical distribution systems with earthed neutrals 
are preferable to those having an entirely insulated 
neutral. But if arcing earths and the resulting dangerous 
over voltages can be avoided, the insulated neutral has 
much to recommend it. Are suppression coils (Figs. 1 
and 2) have been developed to overcome the arcing 
trouble. Certain operating engineers have stated that 
by the use of these coils the number of circuit breaker 
trippings caused by faults on transmission lines, &c., 
have been reduced by more than 80 per cent. Composed 
of an iron-cored reactance connected between the system’s 


neutral point and earth, as in Fig. 3, the coil is designed to 
pass a reactive current equal to the capacity current 
which will flow from the two healthy phases to earth when 
the third phase of the system is earthed. The current 
passing through the are suppression coil is equal to the 
capacity current from which it differs by nearly 180 deg. 
Hence the two currents neutralise each other, and an are 
cannot therefore be maintained. A large percentage of 
the faults will therefore clear themselves without disturb- 
ance to the system and dangerous over voltage is not pro- 
duced on the healthy phases. 

Besides the purely capacitive current, there is a small 
watt current caused by the heat losses in the lines, &c., 
and by leakage across the insulators. The coil itself 
also has a small watt component by reason of its copper 

















FIG. 2—ARC SUPPRESSION COIL TANK 


and iron losses. These watt components modify the 
phase relationship of the two currents producing a small 
resultant component of the current in phase with the 
voltage of the faulty phase. Depending on the insulation 
of the lines, climatic conditions, &c., this energy com- 
ponent varies from 2 to 12 per cent., but it does not 
appreciably affect the arc-suppressing properties of the 
coil. 

Since more than 80 per cent. of the faults on the system 
can be cleared without tripping a single circuit breaker, 
the benefits to be derived from arc-suppression coils are 
of no mean order. The remainder of faults are earth 


faults which are not self-clearing and short circuits 
between phases. Since the coil eliminates arcs which 


can be blown by the wind from a faulty to a healthy 
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FIG. 3-ARC SUPPRESSION COIL CIRCUIT 


phase, there is much less chance of phase faults and 
simultaneous earth faults on separate phases are also 
less liable to occur. Thus it may be assumed that most 
of the faults that are not self-clearing are earth faults, 
and since there is practically no current flowing between 
the fault and earth, arcs will not result from such faults. 
With an earth-suppression coil connected between the 
neutral and earth it is thus possible for the system 
to be operated with one phase completely earthed. In 
practice this is often done until such time as it is 
convenient to remove the faulty section by tripping 
its circuit breaker by hand; but it is obviously essential 
under these conditions that the coil should be rated for 
continuous operation. 

As an alternative to leaving the few complete earth 
faults to be cleared by hand, an automatic circuit breaker 
(Fig. 4) can be provided to short circuit the arc-suppression 
coil if the fault does not clear itself in a few seconds. 
Earth-fault current will then flow and operate the 











discriminating protective relays to disconnect the faulty 


section of the network. In order that the disturbance 
shall be as slight as possible, the earth-fault current should 
be limited by a resistance to a value sufficient for the 
operation of the protective relays. As a rule, discrimina 
tive protective gear cannot be designed to operate at 
the minimum current for which relays could be designed, 
because of the possibility of unwanted tripping of the 
circuit breakers controlling healthy sections during 
short circuits between phases on other sections. Hence 
the earthing resistance must pass a comparatively high 
current. which may be detrimental to system stability 
and may consequently be undesirable. Opinions differ 
as to whether the few faults which form a complete 
connection to earth should be left until they are cleared 
manually or be cleared automatically shortly after they 
oceur. 

Tf faults are left on the system until it is convenient 
to clear them manually, it must be possible to locate 
the faulty system. One method of doing this is to use 
supersensitive directional earth relays and a corhparatively 
high earthing resistance through which the system can 
be momentarily earthed at one point. This resistance 
should be designed to pass the smallest current which 
will cause the relays to operate, and the contacts of the 
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FiG. 4—AUTOMATIC CIRCUIT-BREAKER AND 
SUPPRESSION COIL CONNECTIONS 


relays should be arranged to energise hand-reset indicators. 
It is then only necessary to examine the position of the 


indicators at the individual sub-stations to find the 
section of the network into which the fault current 
has entered at both ends. This section can then be 


disconnected at any opportune time. As the relays are 
used for indicating and not tripping stability on through 
faults between phases is of no importance and super- 
sensitive relays are thus permissible. 

The momentary earthing of the system neutral’ can 
be accomplished by a hand-operated switch, which 
should be closed for not more than two or three seconds 
to allow the relays throughout the network to operate. 
Protection against circuits between phases can 
be given by impedance relays or graded time relays, but 
as such faults are rare first-class discrimination is not so 
imperative and cheaper protected schemes may be 
considered. 

From Fig. 3 it is clear that an arc-suppression coil 
and the electrostatic capacity of the lines to earth from 
a circuit which will resonate at some particular frequency. 
If this occurred at normal frequency and the neutral 
point was not at earth potential, a dangerous overvoltage 
would appear to be impressed on the lines ; but by reason 
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FIG. 5—SPECIAL COIL FOR WIDE RANGE OF. 
ADJUSTMENT 


of the saturation of the iron core of the suppression 
coil this cannot happen. Nevertheless, it is desirable 
that the neutral point of the system should be kept as 
close as possible to earth potential, and for this reason 
it is usual to transpose the lines on the various sections 
so as to equalise as far as possible the electrostatic capacity 
between each phase and earth. 

Since the magnetic saturation of the iron circuit in an 
arc-suppression coil is the main factor which prevents 
dangerous overvoltage arising from electrical resonance, 
it is necessary to limit the range of tappings so that the 
core will saturate at a reasonable voltage. Standard 
coils have a 2 to 1 range of tappings, and at the lower 
induction saturate at a voltage slightly higher than the 
normal phase to neutral voltage. Experience has shown 
that this range of adjustment covers most cases, but for 
use where a great range is necessary the Metropolitan- 
Vickers Electrical Company has, as stated at the outset, 
patented a special type of coil giving a 4 to 1 range of 
adjustment. It is shown diagrammatically in Fig. 5, 
where it will be seen that it consists of a three-limb core 
with a secondary winding tapped for adjustment purposes. 








This secondary winding feeds a choke wound on another 
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limb of the core, the two wound limbs having air gaps. 
Although the reactance of the primary winding can be 
adjusted over a wide range, the flux density remains 
practically constant. While this coil is rather more 
expensive than the standard coil circumstances may 
warrant its use. 

Since arc-suppression coils are connected between 
the neutral and earth, the neutral must be available. 
Whenever transformers are star-connected this presents 
no difficulty, and if distribution is carried out at generator 
voltage the generator neutral may be employed. If the 
network is large it may be advisable to employ several 
coils at selected poinis, when the current rating of the 
individual coils added together must equal the total 
capacity current to earth with one phase earthed. The 
advantages of dividing the coils up in this way are: (a) 
The total coil current is distributed over several power 
transformers, thus preventing possible overloading of a 
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FIG. 6—-METHOD OF CHECKING ADJUSTMENT 


transformer during earth-fault conditions at times of 
heavy load, and (b) the loss of one coil occasioned by 
switching out part of the network does not materially 
affect the remainder of the network since the other coils 
will continue in service. 

As the current passing through an arc-suppression coil 
must also flow through the windings of the transformer or 
generator to which it is connected, it will, at heavy load, 
increase the temperature of the transformer or generator. 
Hence, a limit must be set to the coil size in relation 
to the transformer or generator. This limit has been 
fixed by the Metropolitan-Vickers Electrical Company 
at 25 per cent. of the rating of the corresponding trans- 
former or generator, and if the capacity of the current 
of the network is larger than this, more than one coil will 
probably be required. 

If the best results are to be obtained due consideration 
must be given to coil adjustment. The main factor which 
governs the accuracy of tuning is the ability of the coil 
to extinguish arcs. The nearer the coil current is to the 
capacity current of the system the more effective will 


Amps 





Swain Sc 


Tappings 


THE ENGINEER 


FiG. 7—RELATIONSHIP BETWEEN TAPPINGS AND 
EARTH CURRENT 


the coil be, but for practical reasons it is necessary to 
allow a tolerance in tuning the coil to any particular 
network, the tolerance depending upon the voltage of 
the network and the striking distance across insulators. 
In general, the following tolerance limits can be allowed :— 
10-kV systems, +30 per cent.; 20-kV systems, +25 per 
cent.; 60-kV systems, +15 per cent., and 110-kV systems, 
+8 per cent. 

These limits must, of course, cover any variations in the 
length of the network caused by the switching in and out 
of feeders when the initial adjustment of the coil should be 
closer than indicated by the above figures. Hence it is 
usual to provide 10 per cent. tappings on coils up to and 
including 60 kV and closer tappings for higher voltages. 

Since the tappings are adjusted by “off” load tap- 
changing switches, it is necessary to provide means for dis- 
connecting the coils from the system neutral when the 
adjustments are being made. Depending on the coil size, 
voltage of the system, and other conditions, the coil may 
be disconnected from the system by air or oil break 
switches. Each tapping on a particular coil is marked 
to indicate the current which will flow at the phase voltage 
of the system, and the particular tapping to be used will 
depend on the miles of line in service. When the capacity 
current per mile of line has been calculated, a table can be 
prepared to show at a glance the corresponding tapping for 
a given length of line. Where more than one coil is 
in use, it is usual to adjust each coil for the feeder 
length within a given area of network. 

As a check on the calculations of capacity current, it is 
desirable to test the coil adjustment when it has been 
installed. This can easily be done by connecting one 
phase of the network to earth through an ammeter 





(Fig. 6), which will indicate the current flowing to earth. 
As a precaution against the possibility of an earth fault 
occurring on another phase during the test, it is desirable 
to insert a resistance in the earth connection to prevent a 
complete short circuit between the two phases. The intro- 
duction of this resistance, coupled with the watt losses 
mentioned earlier, will prevent the complete compensation 
of the earth current by the coil, and it will be impossible 
to adjust the coil to make the ammeter give a zero reading. 

Tests should therefore be carried out for the whole range 
of tappings on the coil, and a curve (Fig. 7) plotted to show 
the relationship between each tapping and its correspond- 
ing earth current, the tapping corresponding to the lowest 
current being the correct one to use for the particular 
network. The ohmic value of the resistance should be 
much less than the reactance of the coil, and can con- 
veniently consist of a water resistance. The ammeter 
should be supplied from a current transformer, as shown, 
and should be capable of indicating at least 10 per cent. 
of the current taken by the coil. If this method of check- 
ing proves to be inconvenient, an alternative method, 
which does not involve earthing one phase, may be used. 
It consists of measuring throughout the range of tappings 
the current flowing through the coil under normal con- 
ditions. The correct tapping is then the one which gives 
the largest current, since this tapping represents the 
inductance nearest to that necessary to produce a tuned 
circuit. Being attributable to any difference in the 
potential between the neutral point and earth which 
results from unequal capacity to earth of the three phases, 
the maximum current flowing through the coil will be com- 
paratively small. 

On these arc suppression coils (first introduced by 
Professor Petersen) it is usual to provide a s 
secondary winding to which a recording voltmeter 
or fault relay can be connected, the information thus 
obtained being valuable as an indication of the coil’s 
usefulness in suppressing arcs which might otherwise cause 
supply interruptions. 








Rotating Lathe Centres. 





For some years the firm of Rudolf Prozesky, of 
Dusseldorf, has been making ‘‘ Procedo ” rotating lathe 
centres which incorporate roller bearings. It has recently 
been found that, in the small and medium sizes of centres, 
ball bearings are more suitable than the roller type, 
and the firm is now making certain sizes of live centres 
of a new design incorporating ball bearings. The 
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BALL BEARING LATHE CENTRE 


accompanying drawing illustrates the general assembly 
of the new type of centre. Its three rows of ball 
bearings are so arranged as to give the maximum 
support against the combined vertical and horizontal 
pressure exerted by the work. A closely fitting cap over 
the front of the body prevents the ingress of water, 
swarf, or dirt. Expansion caused by heat whilst working 
is compensated for by the two springs, in the shape of 
spherical segments set in the body at the rear of the 
bearings. To compensate for wear a small screw at the 


VIEW OF OPERATIONS 


rear of the body can be adjusted to about 0-000lin. 
The interior of the centre is lubricated through an oil 
hole, closed by a screw, in the middle of the body. The 
spindle incorporating the centre head is supported at 
the rear by a bush. 

Ball-bearing type models of the centres are supplied 
in all sizes up to and including No. 6 Morse taper, which 
takes work weighing up to about 2000lb. These models are 
in addition to the roller bearing centres already manu- 
factured. For larger sizes, capable of taking work weighing 
up to 100 tons, the centres are made with one roller bearing 
in front and two ball bearings at the rear. 

Amongst the other types of live centres made by the 
company is one to fit over the tailstock spindle instead of 
inside ; one with a special cone for turning pipes, &c.; 





with a centre point; and another takes interchangeable 
centres. The agent for these centres in this country is 
F. H. Ockenfels, of Mill Street, Slough, Bucks. 








Loading from a Rock Dump by 
Scraping. 

Tue loading of broken rock in mining and tunnelling 
by means of a scraper or bucket drawn to and fro by a 
specially designed double-drum haulage gear is now a well- 
established practice. Above ground there are also many 
cases where scraping is employed with advantage. An 
example, showing equipment manufactured by Holman 
Bros., Ltd., of Camborne, is illustrated in the photographs 


reproduced herewith. 
To construct a dam at the watershed between two 














LOADING PLATFORM AT FOOT OF DUMP 


Transvaal gold mines it was decided to utilise rock from a 
waste dump. A track was laid from the site of the dam 
and a loading platform erected at the foot of the dump. In 
the corrugated iron shed on the platform a Holman 
‘* Serapehauler ”’ driven by a 35 H.P. motor was installed. 
The rope from one drum was led through a sheave at the 
top of the dump and secured to the rearmost of three coupled 
scrapers, whilst the rope from the other drum was sec 

to the foremost scraper. 

By using more than one scraper in tandem the travel is 
reduced and loading speeded up. The rear scraper gathers 
a load as it moves forward and on reversal deposits it part 
way down the slope, to be picked up and carried forward 
on the next trip by the middle scraper. The front scraper 
in turn gathers the rock and conveys it on to the loading 
platform, through which it falls into coco-pans on the 
track below. 











another is used for turning shafts which are not provided 


At one time five scrapers were used in tandem for this 








FROM TOP OF DUMP 


work, but although the equipment was sutticiently powerful 
to haul them, trouble was experienced and time lost by 
reason of the sides caving in as the gully became deeper. 

With the lay-out illustrated a daily output of 550 tons 
is stated to have been obtained with ease. 








THE Crvm Air Guarp.—The newly appointed Com- 
missioners of the Civil Air Guard held the first meeting 
on Monday, August 29th. The five Commissioners, 
under the chairmanship of Lord Londonderry, will 
administer the Air Ministry’s scheme for training through 
flying clubs, at cheap rates, suitable applicants whose 
services will be at the Ministry’s disposal in emergency. 
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A New Rotary Pump. 


A NEW range of rotary pumps designed particularly for 
use with oils and liquids with lubricating properties has 
been developed by the Drum Engineering Company, Ltd., 
Humboldt Street, Bradford. Known as the “ P.R.D.,” 
or positive rotary displacement pump, it is suitable for all 
kinds of oils having low viscosities, such as light Diesel 
vils and paraffin and heavy lubricating and crude oils. 
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FiG. 1—SECTIONAL ARRANGEMENT OF POSITIVE ROTARY DISPLACEMENT PUMP 


The pumps at present are made in sizes with capacities 
ranging from 90 gallons per hour to 200 tons per hour, and 
the following description covers the general design of all 
SIZes. 

The pump consists of a system of rollers, rolling in a 
path and entirely free to rotate without skidding. As may 
be seen in the drawing, Fig. 1, and the photograph, Fig. 2, 
there are two sets of rollers in the pump. One set of these 
rollers, marked B, are what may be termed pushing rollers 

















Fic. 2—END VIEW SHOWING ROLLERS AND PINS 


and are mounted and free to rotate on pins fixed to a disc 
which is keyed to the main shaft. Set between each pair 
of pushing rollers are loose rollers, marked A, which are 
pushed or driven by the rollers B. When the shaft revolves, 
the loose rollers, by reason of centrifugal force, fly out to 
the periphery of the casing. The shaft is mounted excen- 
trically in the body of the pump and this excentricity 
causes the rollers to approach and recede from one another, 
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FIG. 3—PERFORMANCE CURVES 


thereby varying the volume enclosed by each cell formed 
by the adjacent pairs of loose rollers. This variation of 
volume produces a pumping action and the ports in the 
casing are so arranged that liquid is drawn into and dis- 
charged from the pump. The pump shown in Fig. 2 is of 
the small low-pressure type, in which the pins of the 
pushing rollers are overhung. The arrangement shown in 
the drawing is the usual construction for larger or high- 






are carried by two discs keyed to the shaft with a cylin- 
drical keyed distance piece between. 

The only parts of the pump in contact are rolling, and 
this fact enables them to be run at high speeds and they 
can be connected to a prime mover or electric motor with- 
out intermediate reduction gearing. 

Pump bodies are made of hard close-grained cast iron 
or nickel cast iron, the rollers being of nickel cast iron or 
hardened steel. The rotor shaft is mounted on ball and 
roller bearings with an arrangement of pre-loaded ball 
bearings at one end to maintain the accurate alignment of 
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the rotor in the centre of the casing. The fact that the 
principal moving parts of the pump are in rolling contact 
reduces wear to a minimum, and we are informed that a 
300-hour test run on a light Diesel type of oil produced no 
discernible wear on the body or driving rollers and prac- 
tically none on the loose rollers. 

The pumps give a very steady flow and the displacement 
curve of a pump with four pairs of rollers of the 
low-pressure type, which has a maximum excentricity, 
shows that the rate of charge and discharge in each 
cell at the beginning and end of each cycle is very 
slow. This feature reduces “‘ wire drawing” at the 
two ends of each “stroke” and, we are informed, 
gives a volumetric efficiency in the order of 98 per cent. 
at 60 lb. per square inch on a pump with a displace- 
ment of 30 gallons a minute. In pumps of this type the 
flow is stated not to vary more than plus or minus 6 per 
cent. of the mean value and still smoother running is 
obtained with pumps with five pairs of rollers, where the 
variation is given as not more than 2 per cent. In high- 

















FIG. 4—SMALL MOTOR-DRIVEN PUMP 


pressure pumps, where the degree of excentricity is con- 
siderably reduced, the variation in flow drops in proportion. 

In Fig. 3 are reproduced two sets of efficency curves 
prepared from data obtained by independent tests by an 
oil company on a pump running at 300 r.p.m., which is 
equivalent to a peripheral speed of about 1400ft. per 
minute. The throughput of the pump was approximately 
150 tons an hour. Curve No. 1 shows the pump dealing 
with oil of about 200 seconds Redwood No. 1 viscosity, 
and curve No. 2 shows it when dealing with oil of 6000 
seconds Redwood No. 1 viscosity. As may be seen, when 
pumping light oil the overall efficiency is about 55 per cent. 
and with heavy oil about 40 per cent. 

The design of the pump makes it particularly adaptable 

for construction as a reversing flow pump, or one capable 
of charging or discharging with a constant direction of 
rotation. In this form of construction the pump is built 
with one body within another, so arranged that the excen- 
tricity can be changed over from above to below the centre 
line. 
In Fig. 4 is illustrated a small pump, driven by a 
flameproof motor; it is suitable for handling 30 tons per 
hour of oil at a pressure of 45 Ib. per square inch and 
with a viscosity of 5500 Redwood No. 1. 








Kincston By-pass EXPERIMENT.—On the instructions 
of the Minister of Transport, the single white line down the 
centre of the Kingston By-pass at Hinchley Wood and a 
point near the Merton Spur, where the road passes over 
the Southern Railway, has been replaced experimentally 
with double white lines 34ft. apart. The purpose of the 
experiment is to see whether or not it is possible by this 
means to minimise the risk of collision on bridges where 
visibility is limited to less than 500ft. By observing the 
double lines and treating the central strip as a “no man’s 
land ”’ drivers allow themselves an additional margin of 
safety. The lines are prolonged for a distance sufficient 
to clear the brow of the hill and are then merged into the 
single line. Observations show that so far the double 
lines are having the desired effect. When the recon- 
struction of the Kingston By-pass is complete the lines 
will be unnecessary, as it is proposed to provide dual 
carriageways throughout, but the experiment, if successful, 





The Concepts and Language of 


Electrical Engineering.* 
By G. W. O. HOWE, D.Sc., M.L.E.E.7 


Many of the terms commonly employed in electrical 
engineering were introduced by Faraday ; in some cases 
he used them in the same sense as they are employed 
to-day, but in other cases the terms are used in an entirely 
different sense. It comes as a surprise, for example, to 
find the word “ electromotor ” 1n a letter from Faraday 
dated November, 1834; he uses it, however, to designate 
a primary cell, a device for imparting motion to electricity, 
for, he says, “‘ I have no doubt that if a long wire were 
arranged so as to discharge a single pair of plates, and the 
spark occurring at the breaking of contact were noted, 
and then another wire carrying a current in the same direc- 
tion from another electromotor were placed parallel and 
close to, but without touching the first, the spark obtamed 
on breaking the contact at the first wire would be greater 
than before.”” As in the same letter he speaks of a single 
pair of plates, exposing 3 square feet of surface on both 
sides of the zinc plate, there can be no doubt as to the 
nature of his electromotor. 

Another strange word which Faraday used to designate 
a special form of primary cell invented by Dr. Hare, of 
Philadelphia, was “ calorimotor.”” He says: ‘It is in 
fact a single pair of large plates, each having its power 
heightened by the induction of others, consequently all the 
positions and motions of the needles, poles, &c., are 
opposite to those produced by an apparatus of several 
plates ; for if a current be supposed to exist in the con- 
necting wire of a battery from the zinc to the copper, it 
will be in each connected pair of plates from the copper 
to the zinc, and the wire 1 have used is that connection 
between the two plates of one pair.’”” What all this means 
I do not pretend to understand, but I presume from its 
name that the calorimotor gave such a large current that 
it made the wires hot. 

In view of the discussion which has taken place in recent 
years concerning the relative merits of the spellings 
starter and startor, converter and convertor, &c., it is 
interesting to note that Faraday writes both calorimotor 
and calorimoter indiscriminately. 

In their first report issued in 1862 the British Association 
Committee refer to “* a battery or rheomotor of unit elec 
tromotive force.”” (Greek rhein=to flow). 

Another rather unexpected word occurs in a letter of 
1832 from Nobili, of Florence, published in the Philo 
sophical Magazine, in which he speaks of hydro-electric 
currents; he says: “‘ Two (galvanometer) systems may 
be adopted to obtain maximum effects, the one for hydro- 
electric currents, the other for thermo-electric currents. 
The galvanometer of my thermo-multiplicator is of the 
latter kind and precisely that which is best in the present 
researches (reversing a coil in the earth’s field). The 
reason will be evident by observing that the new currents 
of Faraday are entirely developed in metallic circuits, like 
the thermo-electricity of Dr. Seebeck through humid 
conductors.”” Hydro-electric currents were obviously 
those produced by primary cells, which Nobili regarded as 
high-voltage generators—as undoubtedly they were when 
compared with thermo-couples and earth inductors—~ 
which required high resistance galvanometers for their 
effective detection. 

That this was the recognised terminology is evident 
from the footnote which the editor (Poggendorff) added to 
Ohm’s first communication in 1825, viz., “It is to be 
hoped that the author will repeat his experiments with 
the thermo-electric chain, as the action with this is much 
steadier than with the hydro-electric chain and conse- 
quently lends itself to more accurate measurement.” 

To Faraday ordinary or common electricity was that 
obtained from a frictional machine ; it is always so-called 
in his experimental researches. In 1833 he tabulates the 
five kinds of electricity as follows :—Voltaic, common, 
magneto, thermo, and animal; the object of the paper 
was to show that they were all identical in nature. Volta, 
in a letter to a friend in England in 1792, that is, eight 
years before he invented the voltaic pile, compares 
électricité animale with électricité commune. One has to 
remember that before 1831 the only machine for generating 
electricity was a. frictional machine, and in 1832 Faraday 
says: ‘ The revolving copper plate becomes thus a new 
electrical machine and curious results arise on comparing 
it with the common machine ; in the one the plate is of 
the best non-conducting substance ; in the other it is the 
most perfect conductor.” 

Faraday could not conceive that a conducting wire, 
running side by side with another wire in which a large 
current was flowing, could be in its normal state. Since 
something happened in it when the neighbouring current 
was started and again in the reverse direction when the 
neighbouring current ceased, Faraday felt that the 
material of the conductor must be in some special state 
while the neighbouring current was flowing steadily. He 
therefore invented a term and spoke of the conductor 
being in an electrotonic state. Although he gave up the 
idea in after years, he occasionally showed signs of nursing 
it at the back of his mind. In our modern phraseology 
we should say that the conductor was linked with a 
magnetic flux. In the 1895 British Association Report we 
read “ total induction’ in a magnetic circuit, also called 
“total flux, total lines, electro-magnetic momentum and 
electrotonic state’; it was proposed that its practical 
unit (108 c.g.s. units) should be called a weber. This was, 
I think, the last appearance of the electrotonic state. 

Although Faraday used the term current, he says : 
“T am giving no opinion respecting the nature of the 
electric current now, and though I speak of the current as 
proceeding from the parts which are positive to those that 
are negative, it is merely in accordance with the conven- 
tional agreement entered into by scientific men.” In 
another place he says ‘‘ that what we call the electric 
current may perhaps best be conceived of as an axis of 
power having contrary forces, exactly equal in amount in 
contrary directions.” This reminds one of Oersted’s 
quaint phraseology in describing his great discovery ; 
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he says “ to the effect which takes place in the conductor 
and in the surrounding space we shall give the name of the 
conflict of electricity and from the preceding facts we may 
likewise conclude that this conflict performs circles.” 
Dr. Wollaston, in 1821, called the magnetism produced 
by a current vertiginous magnetism. 

In another place Faraday says: “ By current I mean 
anything progressive, whether it be a fluid of electricity 
or two fluids moving in opposite directions, or merely 
vibrations, or speaking still more generally, progressive 
forces.”” He evidently had a very open mind on what 
was happening in the wire, 

Although he apparently did not know the word resist- 
ance in 1831, he used the reciprocal conception and spoke 
of good and bad conductors and of the conducting power 
of a circuit. 

He used the term tension for what we should now call 
the potential difference. He says “that ordinary elec- 
tricity is discharged by points with facility through air 
due to its high tension.”’ The use of the term still persists 
in the distinction between H.T. and L.T., but is not now 
used in any accurate quantitative sense. It is interesting 
to note that in their 1863 Report the British Association 
Committee stated that they had intentionally avoided the 
use of this term because it had been somewhat loosely 
used by various writers. 

In 1827 Ohm used “ electric tension that is difference 
in electric condition,” and in another place “ electric 
tension or difference of the bodies.’’ He also used electric 
force and electroscopic force, the latter because, to define 
the electrical states of different points, he imagined a 
proof plane brought into contact and then tested on an 
electroscope. 

Almost immediately on learning of Oersted’s discovery, 
Ampére, in October, 1820, proposed an electro-magnetic 
telegraph with a separate wire for each letter and he used 
the word galvanometre to describe the deflected needles ; 
he also introduced the term astatique and in the following 
year (1821) proposed the well-known astatic arrangement 
of two needles. 

In 1834 Faraday introduced and explained many of the 
terms now universally employed in electro-chemistry. 
He had consulted Dr. Whewell, of Cambridge, a philo- 
logical authority, and between them they invented 
electrolysis, electrolytic, electrodes, anode, cathode, ions, 
anions, cations, and voltameter. This last was called a 
volta-electrometer in 1834, but in his 1838 paper it appears 
in the shortened form. 

A letter from Whewell to Faraday in 1837 shows us 
some of the words which might have been inflicted on us. 
As the letter is very interesting I will quote it in full :— 

‘I am always glad to hear of the progress of your 
researches and nevertheless so because they require the 
fabrication of a new word or two. Such a coinage has 
always taken place at the great epochs of discovery ; 
like the medals struck at the beginning of a new reign ; 
or rather like the change of currency produced by the 
accession of a new sovereign ; for their value and influence 
consists in their coming into common circulation. I am 
not sure that I understand the views which you are at 
present bringing into shape sufficiently well to suggest 
any such terms as you think you want. However, by 
way of beginning such a discussion, I would ask you 
whether you want abstract terms to denote the different 
and related conditions of the body which exercises and 
the body which suffers induction ? For though both are 
active and both passive it may still be convenient to 
suppose a certain ascendancy on one side. If so, would 
two such words as inductricity and inducteity answer your 
purpose’? They are not very monstrous in their form and 
are sufficiently distinct. And if you want the correspond- 
ing adjectives you may call the one the inductric and the 
other the inducteous body. This last word is rather a 
startling one, but if such relations are to be expressed, 
terminations are a good artifice, as we see in chemistry, 
and I have no doubt if you give the world facts and laws 
which are better expressed with than without such 
solecisms, they will soon accommodate to the phrases, as 
they have often done to worse ones. But I am rather in 
the dark as to whether this is the kind of relation which 
you want to indicate.... I do not see my way any 
better as to the other terms, for I do not catch your 
objection to current which appears to me to be capable of 
jogging on very well from cathode to anode or vice versé. 
As for positive and negative I do not see why cathodic 
and anodic should not be used, if they will do the service 
you want of them.” 

The word diamagnetic was introduced by Faraday to 
designate @ non-magnetic material, just as a dielectric 
was a non-conducting material; thus in 1845 he says: 
‘“* By a diamagnetic I mean a body through which lines 
of magnetic force are passing and which does not by their 
action assume the usual magnetic state of iron or lode- 
stone.” But in 1850 he suggested to Whewell that 
magnetic should not be used as the opposite of diamagnetic, 
but that magnetic should be general and include all the 
phenomena ; he proposed ferromagnetic as the opposite 
of diamagnetic, but Whewell pointed out the ferro was 
Latin and dia Greek and suggested paramagnetic for those 
materials that place themselves lengthwise or parallel 
to the magnetic field. The word diamagnetic was then 
used to designate those bodies which are less permeable 
than a vacuum and which consequently set themselves 
transverse to the field. The fact that some bodies are 
diamagnetic was one of Faraday’s great discoveries. 

I do not know if Faraday consulted Whewell before 
coining the word dielectric in 1837. It was at this time 
that he introduced the term specific inductive capacity. 

Although Faraday invented the term lines of force and 
devoted much time to their elucidation, some of his state- 
ments concerning them are difficult to understand. For 
example, in Series XXVIII of the Experimental 
Researches, written in 1851, he says: “ There exist lines 
of force within the magnet of the same nature as those 
without. What is more, they are exactly equal in amount 
to those without. . Every line of force, therefore, at 
whatever distance it may be taken from the magnet, 
must be considered as a closed circuit, passing in some 
part of its course through the magnet, and having an 
equal amount of force in every part of its course.” As the 
lines are equal in amount in the steel and in the air, they 
are lines of induction (B) and not lines of force (H); in 
this connection it is interesting to note that in an appre- 
ciation of Faraday in a recent number of the Elektro- 








technische Zeitschrift, Professor Gérges, of Dresden, says 
“‘ lines of force, or as we should say to-day, lines of induc- 
tion.’’ Moreover, the meaning of the concluding sentence 
can only be made clear by assuming that Faraday was 
thinking of a tube of induction and of the integral of the 
magnetic induction over the cross section of the tube, 
since this is the only thing that is equal in amount in 
every part of its course. 

This example serves to show how difficult it sometimes 
is to discover from his writings exactly what his con- 
ceptions were ; this is due partly to the fact that he was 
exploring entirely new fields, feeling his way and inventing 
terminology as he progressed, and partly to the fact that 
he was not mathematical and did not attempt to crystal- 
lise his ideas into formule. 

I do not think that Faraday ever used the term potential 
difference ; once in 1840 he speaks of the electromotive 
force of contact in connection with the voltaic pile, but 
apart from this he does not appear to have used the con- 
ception of E.M.F. Even as late as 1852 in a paper ‘‘ On 
the Employment of the Induced Magneto-electric Current 
as a Test and Measure of Magnetic Forces,” he speaks of 
induced currents and thermo currents and of the applica- 
tion of Ohm’s law, but it is very surprising that in a long 
paper with many numerical results and much discussion 
he never once mentions electromotive force. To him it 
was the source of the power of a voltaic cell, but in a coil 
or circuit the variations of the magnetic flux induced the 
current directly without the intermediate conception of 
an electromotive force. 

The use of the resistance of a conductor rather than its 
reciprocal, the conductance, seems to date from about 
this time, for although a paper in the “‘ Proceedings ” of 
the Royal Society of 1859 on the effect of pressure on 
electric conductibility in metallic wires contains no men- 
tion of resistance, but always refers to the conducting 
power of the wire, a name for the unit of resistance, but 
not for any unit of conductance, was suggested in a paper 
read at the 1861 British Association meeting. The first 
report of the British Association Committee issued in 
1862, however, generally refers to the conducting power of 
a resistance coil. 

Although Ohm did not use the word resistance in his 
classical paper of 1827, he used the conception, for he 
says that the current is inversely proportional to the sum 
of the equivalent lengths of the various portions of the 
circuit ; the equivalent length being proportional to the 
real length divided by the product of the cross section and 
the conductivity of the material. In 1831 he actually 
speaks of the resistance of the conductor (Leitungs- 
widerstand). 

In the ‘‘ Proceedings” of the Royal Society of 1859 
there is a reference to electromotive power, but in the 
following volume in 1860 there are two papers in which 
Sir William Thomson uses the expression electromotive 
force, which is really less accurate than the former, since 
the magnitude to be defined is equal to the energy involved 
in the transfer of unit quantity of electricity, or to the 
power involved in the steady passage of unit current. In 
a footnote to a paper in the Royal Society “ Proceedings ” 
for 1861, Sir William Thomson writes: ‘ I have given the 
name of Wheatstone’s Balance to the beautiful arrange- 
ment first invented by Professor Wheatstone and called 
by himself a ‘ differential resistance measurer.’ It is 
frequently called Wheatstone’s Bridge, especially by 
German writers. It is sometimes also, but most falsely, 
called ‘ Wheatstone’s Parallelogram.’ ” 

The demand for distinctive and convenient names for 
the various electric units came, as might be expected, 
from the practical men, from those who were engaged in 
the design and calculation of telegraph cables. They found 
it very inconvenient to express their measurements in 
so many units of resistance or units of current, and at the 
British Association meeting at Manchester in 1861 Charles 
Bright and Latimer Clark read a paper in which names 
were suggested for the principal electrical units; the 
names were galvat for current, ohmad for electromotive 
force, farad for quantity, and volt for resistance. It was 
this paper that led to the appointment of the celebrated 
Electrical Standards Committee of the British Associa- 
tion, which after six years of strenuous work produced the 
system of units now adopted internationally, although not 
with exactly the same names. The word megohm appears 
in an appendix to the Report of 1867, from which it also 
appears that the farad was expected to do duty for both 
quantity and capacity, for Fleeming Jenkin says: “ This 
practical series of units is that which in the opinion of Mr. 
Latimer Clark and myself is best adopted for practical 
use in telegraphy. Mr. Clark calls the unit of quantity 
thus defined (10-8) one Farad, and similarly says that the 
unit of capacity has a capacity of one Farad, it being 
understood that this is the capacity when charged with 
unit electromotive force (10-5).” After all, a quart is 
not only a measure of quantity of a liquid, but also of the 
capacity of the jug into which it is poured, so that it is 
not surprising that Latimer Clark considered one unit 
enough for the two purposes. In 1873 he wrote in the Journal 
of the Society of Telegraph Engineers: “‘ The measure 
of quantity is the same as that of electrostatic capacity 
and in practice generally receives the same name, although 
it has been sometimes called the ‘ Weber’; the Weber 
or Farad quantity is equal to 10—* absolute units. Elec- 
trical currents are defined as currents of so many farads 
per second. In this system the volt electromotive force 
through the ohm resistance produces the unit current of 
one farad per second.” 

This mention of the volt is interesting, because in the 
previous (first) volume of the Journal in 1872, although 
ohms occur, volts do not appear, all electromotive forces 
being expressed in terms of the Bunsen or Daniell cell. 

As an indication of the confusion which was removed 
largely owing to the work of the British Association Com- 
mittee it may be noted that their report for the year 1864 
contains a table of the relative values of fourteen different 
units of resistance in use at the time, one of them being the 
“ British Association unit or Ohmad.” Most of them 
were merely the resistances of wires of arbitrarily chosen 
lengths and diameters. 

The following quotation from a paper by Sabine in the 
first volume of the Journal (1872) is interesting ; hardly a 
word of it agrees with our present nomenclature. 

** A condenser is an induction apparatus so arranged that 
when charged to a given potential its electrostatic capacity 
can be suddenly decreased (generally by increasing the 








distance between the plates) and thus the tension of its 
charge proportionately increased. 
“An accumulator, on the other hand, is an induction 


apparatus which only collects a charge of electricity. A 
Leyden jar is therefore an accumulator and not a con- 
denser. 

“* By inductive resistance is understood that quality of 
a dielectric in virtue of which it obstructs the complete 
polarisation of its atoms by a given difference of potential 
between its sides. The reciprocal of the inductive resist- 
ance of a body is what is called its inductive capacity. 

“I find it convenient to express the specific inductive 
capacity of any insulating material in terms of the quan- 
tity of electricity which a plate one square foot coated 
surface and one thousandth of an inch (or one mil) thick- 
ness is capable of containing when the inductive surfaces 
have a difference of potential of one volt. The unit of 
measurement by which the quantity of electricity thus 
contained is measured is called a micro-weber and the 
capacity is then expressed in what are called micro- 
farads.” 

Sabine evidently did not agree with Latimer Clark and 
Fleeming Jenkin that the same name would serve both 
for quantity and capacity. 

The word potential, which had been introduced originally 
in connection with the force of gravity, was first applied 
to electric fields by G. Green, and in their 1863 Report the 
British Association Committee said that “* it is now coming 
into extensive use, but is perhaps less generally under- 
stood than any other electrical term.” Kelvin had used 
it and defined it in a paper read before the British Asso- 
ciation in 1852. 

In his 1827 paper Ohm set up ordinates proportional to 
the electroscopic force at every point of his circuit and 
defined the Fall (gefalle) as the difference between two 
ordinates separated by unit distance. He stated clearly 
that the current was proportional to this gradient. He 
actually used the word abdachung, which is equivalent to 
slope or gradient. 

A long appendix to the 1863 Report written by Clerk 
Maxwell and Fleeming Jenkin did much to crystallise 
electrical nomenclature ; they speak always of the strength 
of a current and not of its intensity; they define the 
electric force at a point (which Maxwell sometimes calls 
electromotive intensity), electric induction (which he 
also called displacement), and magnetic induction. This 
first Committee was dissolved in 1870; in their last 
Report, the accumulators of their earlier reports had 
become condensers, but they had reverted entirely to the 
intensity of the current. It was two years later, however, 
that Sabine, as we have seen, wished to maintain a dis- 
tinction between accumulators and condensers. 

The Committee was re-appointed in 1880 and in their 
first Report (1881) they state that the present usage is 
that a resistance of 10° ¢.g.s. units is called an Ohm; an 
electromotive force of 10® ¢.g.s. units is called a Volt ; 
and the current produced by a Volt acting through an Ohm 
is called a Weber. 

It is interesting to notice that, although the name Weber 
had been commonly used for the unit of current for many 
years, so that Preece was able to report in 1873: “I find 
that the practice of recording the strengths of currents in 
Webers has been in regular use for some years in the 
military school at Chatham,” the first International 
Congress of Electricians, held in Paris in 1881, replaced it 
by the name of a French scientist, Ampere. Again, 
although Heaviside had advocated in 1885 the giving of a 
name to the practical unit of inductance and had used 
both Tom and Mac, the third International Congress, held 
at Paris in 1889, decided to call it a Quadrant, but the 
fourth Congress, held at Chicago in 1893, replaced this 
by the name of an American scientist, Henry. More 
recently, on the first occasion that the International 
Congress was held in Scandinavia, the confusion which 
had arisen owing to the use of the term Gauss for the 
units of both H. and B., was removed by giving the name 
of a Danish scientist, Oersted, to the former unit. All of 
which tends to show that in the naming of units, as in 
other fields of international rivalry, the home team have 
a certain advantage. 

Of all the scientists whose names have been proposed 
for the designation of units, the most unfortunate is 
Weber. The British Association Committee originally 
proposed that the unit of quantity should be the Weber 
and the unit of current, now called the ampere, was to 
have been called a Weber per second, but the “ per 
second” was dropped, and currents were measured in 
Webers down to 1881, when it was replaced by the ampere 
at the Paris Congress. The 1889 Paris Congress recom- 
mended giving names to the “ practical units of flux and 
flux density, 7.e., to 10° c.g.s. units and suggested Maxwell 
and Weber respectively. The 189! Frankfort Congress 
recommended the name Gauss for the practical unit of 
field intensity and Weber for the unit of flux, but again 
no action was taken. In their 1895 Report the British 
Association Committee recommended for tentative adop- 
tion the following terminology :— 


(1) “ That as a unit for magnetic field a hundred 
million c.g.s. lines be called a Weber. Hence the 
webers ‘cut’ by aclosed wire circuit of n turns are equal 
to the quantity of electricity thereby impelled round 
that circuit multiplied by 1/nth its resistance in chms.” 

(2) “ That the c.g.s. unit of magnetic potential or 
of magneto-motive force be called a gauss. Hence the 
number of gausses round any closed curve linked on an 
electric circuit is equal to 1-2566 times the number of 
ampere turns in this circuit.” 


In this same Report it is recommended that the termina- 
tions “‘ -ance ” and “ ivity ” or “ -ility ”’ should be used 
in the manner that has since become general. 

In discussing the decisions made at the Stockholm 
meeting in 1930, Blondel has urged that the practical 
unit of flux should be called the weber rather than the 
suggested pramaxwell. As he points out, one calls 10’ ergs 
a joule and not a praerg. 

Heaviside, writing soon after the Paris Congress, 
referred to the decision to apply the name Ampere to 
the unit of current as a remarkable step. He objected to 
it as being too long, and feared that it would be shortened 
to amp, which he thought was not nice. His fears were 
well justified. ‘‘ Better make it pere,” said Heaviside, 
with a twinkle in his eye, “ for was not Ampere the father 
of electro-dynamics.” 
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Writing in 1885, Heaviside advocated very short names, 
such as dyne and erg; he not only suggested mac, bob, 
tom and dick as all being very good names for units, but 
pointed out with his characteristically subtle humour that 
if mac was given max for the plural it would have a wide 
national appeal. It is interesting to note that Heaviside 
realty used tom as the practical unit of inductance for 
some years and wrote of millitoms and microtoms ; he 
hinted that he intended this as a compliment to Sir 
William Thomson. 

Later, in 1887, as a tribute to Maxwell, he suggested 
mac as the unit of inductance and pointed out that if it 
was taken as 10®cm. then millimacs would be wanted to 
avoid decimals. 

In 1893 the Chicago Congress adopted henry as the name 
for this unit and Heaviside’s millitoms and millimacs 
became millihenries. 

It was in 1887 that Heaviside pointed out the need of 
practical instruments for measuring the inductance of 
coils “* in terms of units of inductance—maces or millimacs ”’ 
—and suggested that such instruments should be called 
inductometers. In the same year he introduced attenua- 
tion and distortion in solving transmission problems ; 
attenuation, he said, he found already in use by Lord 
Rayleigh and adopted it at once as the very thing he 
wanted ; distortion, on the other hand, he chose himself 
as preferable to mutilation and similar words. 

The need for practical units of energy and power did not 
arise in connection with telegraphy, but became apparent 
as soon as electrical energy became an article of commerce. 
In the 1887 Report of the British Association Committee 
“it was resolved on the motion of Mr. Preece seconded by 
Sir William Thomson to recommend the adoption of the 
Watt as the unit of power. The Watt is defined to be 
the work done per second by the ampere passing between 
two points between which the difference of electrical 
potential is one volt.”” It was in this 1887 Report that the 
Coulomb appears for the first time, a French convention 
having suggested it for international consideration as a 
suitable name for the ampere-second. In the 1888 Report 
‘it was resolved on the motion of Mr. Preece to adopt the 
name Therm-for the gramme water degree centigrade unit 
of heat. It was also agreed to adopt the name Joule for 
10’ c.g.s. units of work—hence a power of one watt is 
one joule per second.” In 1889 the Committee reported 
that the Electrical Congress in Paris had adopted the 
watt and the joule and had recommended that in indus- 
trial applications the power of machines should be 
expressed in Kilo-watts instead of horse-power. This same 
Paris Congress also adopted MHeaviside’s suggested 
impedanee. During 1895 and 1896 much correspondence 
and discussion took place concerning the unit of heat ; 
among the names suggested were Rowland, Meyer, 
Kelvin and Calor. In their 1896 Report the Committee 
suggested the Calorie, which has met with universal 
acceptance. 

Turning again to the magnetic units, we find that, 
although it has not shared the fate of the weber in being 
ultimately banished from the cast, the gauss has played 
so many parts that one may be excused for being some- 
what uncertain as to its present réle. In the appendix to 
their 1895 Report the British Association Committee 
discuss Heaviside’s suggestion that the magneto-motive 
force -be called the gaussage and that its c.g.s. unit be one 
gauss ; they speak of the difference of magnetic potential 
between two points as the fall of gausses or the gauss-fall 
from ato b. “ Intensity of magnetic force, or H, will be 
naturally expressed as gauss-fall per centimetre, or the 
gauss-gradient.” 

At the 1900 Paris Congress great confusion was caused 
by some of the delegates going away thinking that they 
had given the name gauss to the unit of magnetic induction 
B, while others were under the impression that it had been 
given to the magnetic force H. This confusion was really 
due to the failure to recognise the essential difference 
between H and B and the necessity of giving names to 
each. This point had been strongly emphasised in the 
1895 British Association Report, which said: “‘ That the 
essentially different quantities commonly called H and B 
should be carefully kept distinct, although their measures 
in air have been conventionally so arranged as to be 
numerically equal, H should not (strictly speaking) be 
expressed as so many lines per square centimetre; that 
mode of expression should be reserved for induction 
density B. H is the cause and should be thought of as 
the slope of magnetic potential; B is the effect. In a 
medium of so-called unit permeability the two quantities 
are numerically equal, but they should not be confounded, 
any more than the slope of electric potential, or electric 
intensity, should be thought of as identical with current 
density even in a medium of unit conductivity. Now, as 
must often have been pointed out, the equation B=H 
+421 is a barbarous one, involving, as it does, quantities 
of different dimensions. . . .” 

Dr. Johnstone Stoney, who was a member of the Com- 
mittee, was in favour of interchanging the names gauss 
and weber—an ominous sign. Long before this, however, 
in 1882, Heaviside, in discussing a disagreement between 
Clausius and Maxwell, as to the dimensions of a magnet 
pole, said: ‘“* The error appears to lie in the neglect of the 
distinction between magnetic force and magnetic induc- 
tion.” 

The name permeability for the relation between the 
magnetic induction B and the magnetising force H was 
originally suggested by Kelvin in 1872; he pointed out 
that it was analogous to the relation between heat flow 
and temperature gradient and between liquid flow and 
pressure gradient in a porous medium. Faraday had 
called it ‘‘ the conducting power of a magnetic medium for 
lines of force.” In a note in the Electrician in 1886, how- 
ever, Heaviside suggested that permeability should be 
abolished and replaced by inductivity, which would indi- 
cate its connection with the magnetic induction and the 
self and mutual inductance. 

The muddle which ensued from the misunderstanding at 
the Paris Congress was cleared up at Oslo in July, 1930. 
[t was decided that the c.g.s. unit of flux should remain a 
maxwell, that the unit of flux density or induction B 
should be a gauss, that the unit of magnetomotive force 
should be a gilbert, and that the unit of magnetising force 
H should be an oersted—a fitting recognition of the scientist 
who first discovered a connection between electricity and 
magnetism. As Professor Kennelly has said, ‘‘ By far the 
most important result of the new I.E.C. resolutions is 





that, if followed, the indefiniteness and ambiguity which 
have often characterised the literature of the magnetic 
circuit on questions of H and B can be eliminated. The 
term gauss for instance can only be used for the flux 
density B.” 

In 1926 the British Engineering. Standards Association 
published a “‘ Glossary of Terms Used in Electrical Engi- 
neering,’ but, unfortunately, the sections dealing with the 
fundamental terms of electrical technology were very 
confused and in no way representative of generally 
accepted usage. Cause and effect in magnetic and electric 
phenomena were so mixed up together that many of the 
definitions were unintelligible. 

If the Zoological Society invited a person to write a 
guide to the Zoo, not knowing that he had philosophic 
doubts as to the objective existence of, say, the rhinoceros 
and hippopotamus, the person would have three alterna- 
tives, apart from that of declining the job. He might 
keep his philosophic doubts to himself and describe the 
two animals from the point of view of his less enlightened 
brethren, or he might omit their names and all reference 
to them, or finally, he might bestow their names upon some 
other animals, say. a variety of Polar bear. 

The authors of the glossary were in a somewhat analo- 
gous position. Most authorities assume that an electric 
force E acting on a dielectric produces an electric displace- 
ment D, and that a magnetising or magnetic force H pro- 
duces a magnetic induction B. The authors of the 
glossary, having doubts about the existence of the electric 
displacement and of the magnetic induction, merged them 
into the forces that produce them and were left with these 
two widely used terms on their hands. They adopted the 
second alternative in the case of displacement and omitted 
it entirely, but in the case of magnetic induction, they 
adopted the third method, and bestowed the name on 
another quantity altogether, namely, the total magnetic 
flux. 

This lack of discrimination between cause and effect ran 
throughout these sections of the glossary and led to general 
confusion. For example, having defined electrostatic flux 
as the number of unit electrostatic tubes of force, so that 
one cannot distinguish between force and flux, they then 
defined dielectric hysteresis as the lagging of the electro- 
static flux behind the electric force producing it. Excita- 
tion was defined as the magnetising force (symbol H) 
producing the flux in an electro-magnet ; coercive force 
was defined as the magnetomotive force required to annul 
the residual magnetism of a substance, and so on. I am 
glad to say that a new edition of the glossary has recently 
been published by the British Standards Institution, 
which, in my opinion, is beyond reproach. 

As an example of the confusion existing recently in the 
nomenclature of magnetic quantities, I might refer to the 
Journal of Scientific Instruments for April, 1931, where a 
curve was stated to show the values of B for values of H 
from 0 to 0-5 gauss. The curve itself gave H in gilberts, 
the maximum being 0-08 gilberts and B in gausses up to 
5000. What relation 0-5 gauss may bear to 0-08 gilbert, 
or what relation either of them may bear to the value of H 
in oersted, the unit recommended by the International 
Commission in 1930, was left to the reader’s imagination. 
Another example occurred in a pamphlet on the physical 
properties of nickel-iron issued in July, 1931, by the Mond 
Nickel Company. Fig. 1 gave the u-H curves of several 
nickel alloys and Fig. 2 gave those of mumetal and com- 
mercial silicon iron for comparison, but in Fig. 1 the 
magnetising force was given in gilberts per centimetre, 
whereas in Fig. 2 it was given in gausses. How is the 
average reader of a pamphlet on nickel to know that 
these are one and the same thing and that they are both 
what we used to call c.g.s. units, and what the Oslo Con- 
ference decided must in future be called Oersteds ? And 
it is quite possible that the next magnetisation curve he 
comes across will be plotted to none of these, but to ampere 
turns per centimetre. 

In 1886 Heaviside says: ‘‘ If we pass to electric dis- 
placement, the analogue of magnetic induction (noting by 
the way that it had better not be called the electric induc- 
tion, on account of our already appropriating the word 
induction, but be called displacement), the existing 
terminology is extremely unsatisfactory.” He then 
suggested altering the definition of specific inductive 
capacity, or, as he preferred to call it, the specific capacity, 
so that it would be the capacity of a unit cube ; this would 
entail hiding the 4 zin the specific capacity so that it would 
not intrude itself in the subsequent calculations of capacity 
from the dimensions of the condenser. 

He expressed his dislike of the adjectives capacious and 
incapacious and of the inverse noun incapacity ; he also 
thought the word capacity rather objectionable as likely 
to give beginners entirely erroneous notions. His wishes 
have been largely met, for capacitance has largely replaced 
capacity and the adjective generally used is capacitive 
although one often sees the strange word capacitative. 
Fortunately, the reciprocal has not been introduced, and 
we have not been threatened with daraf as the name of a 
unit. 

Heaviside suggested permittance instead of capacity 
and elastance as its reciprocal. He drew up the following 
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He invented the words elastance and elastivity to avoid 
having to say electric elasticity, or run the danger of con- 
fusion with other elasticities. Reluctance and reluctivity 
were not in the original table ; he invented them later to 
avoid the use of magnetic resistance. It was in this same 
paper that he suggested the word impedance for the ratio 
of the amplitude of the impressed force to that of the 
current. He also suggested that a coil used for impeding 
may be called an impeder. 

In 1904 the British Association Committee considered 
and reported on two suggestions put forward by Pro- 





fessor Kennelly. The first was that the absolute units 
should have the same names as the corresponding practical 
units, but with the prefix abs or abstat depending on 
whether the absolute system was the electro-magnetic or 
the electrostatic. The Committee disagreed with any 
prefixes which did not bear definite numericai signification. 
Professor Kennelly has, however, consistently adopted 
this plan himself in a slightly simplified form and employs 
abohms, statfarads, &c. His second suggestion was the 
adoption of a systematic nomenclature for the magnetic 
units. Now, although personal names had been given 
to the practical electrical units and not to the c.g.s. units, 
the Committee, for reasons not stated, were in favour of 
basing any nomenclature on the c.g.s. magnetic units, but 
were of the opinion that a system of nomenclature was 
not called for. The Committee, moreover, showed their 
disapproval of Professor Kennelly’s proposals by con 
sistently misspelling his name. The Paris Congress had 
already in 1900 recommended the name maxwell for the 
¢.g.s. unit of magnetic flux, and the British Association 
Committee had in the same year adopted it, and had 
adopted the gauss for the c.g.s. unit of magnetic field. 

Professor Kennelly has now carried his system of pre 
fixes a step further, for he calls the practical magnetic 
units by the same name as the corresponding ¢.g.s. units, 
but with the prefix pra as an abbreviation of practical. 
These units are still in an unsettled state, and although 
one can say with certainty that a pramaxwell is a magnetic 
flux of 10° c.g.s. units or that a praline is 10® lines, there is 
no such certainty about the meaning of a praoersted or of a 
pragilbert. The obviously practical unit of magneto- 
motive force is the ampere turn, or simply the ampere, 
without any 42/10, and little is gained by calling it a 
pragilbert. The giving of names to all the c.g.s. magnetic 
units appears to have introduced much unnecessary 
complication. 

There has been some dissatisfaction expressed over the 
mutilation of the names of great scientists in making 
names for units. Farad and volt are two examples, but 
the most undignitied and ugly procedure is the reversal of 
a name to designate a reciprocal. The unit of conductance 
is @ case in point, and the German National Committee, 
in suggesting the name of Siemens for this unit, protested 
against the use of the word mho. We believe, however, 
that ‘‘ half a mho ”’ is not entirely unknown as a unit of 
time. 

In 1896 a leading French scientist suggested that the 
unit of permeance should be called the arago ; he has lately 
suggested that the unit of its reciprocal, reluctance, should 
be given the horrible name ogara. More recently an 
American has published ja table in which the unit of 
reluctance is called a yrneh. 

A practice has grown up in Germany in recent years to 
refer to a frequency of 50 cycles per second as a frequency 
of 50 hertz; but, although it has been brought before the 
International Commission, the hertz has not yet been 
finally adopted as the unit of frequency. : 

One of the most recent additions to electrical nomen 
clature is the bel, after Graham Bell, as the unit of attenua 
tion or amplification of @ signal in passing through any 
line or apparatus. The name of neper, after the inventor 
of logarithms, has also been used for the same purpose. 
Either is preferable to transmission units, which is 
invariably shortened to T.U. 

There are many units to which I have not been able to 
refer in the time available, and no reference has been made 
to illumination, and other subjects closely allied to elec 
trical engineering, but I have attempted to give a general 
outline of the evolution during the last hundred years of 
the nomenclature of the main fundamental conceptions of 
electrical engineering. 








AMERICAN COAL MINE BLASTING. 





In promoting the greater efficiency and economy 
in the mining of coal, much attention has been given to 
limiting losses in the breakers and screening equipments, 
as by using improved rolls and eliminating drops and 
corners in the chutes. In a study by the Lehigh Coal and 
Navigation Company, however, the matter has been 
carried further back by investigating the breakages and 
consequent losses due to bad practice in the use of explo- 
sives. Supervision is difficult, and there is a tendency to 
overlook excessive use of explosives, without realisation 
of what this means to economic production. Heavy 
shooting not only produces much fine materials, but 
breaks the coal into relatively small lumps that are subject 
to abrasion and breakage in transportation. Much damage 
is done also by illicit use of dynamite, particularly in 
contract mining, a 40 per cent. dynamite producing some 
12 per cent. more fine breakage than the “ permissible ” 
powder. For battery blasting it was proposed to use a 
special marking of the explosives or to provide dynamite 
in cartridges too large for the drill holes. But these 
methods have disadvantages, and the method arrived at 
was to use the dynamite in a hemispherical bomb of rubber 
or waterproof paper, this being stuck on the face by a 
coating of clay on the rim. The bomb is placed by a cup 
on the end of a long stick or rod, so that the operator need 
not go into the battery hole, where slides or caving may 
occur. These bombs are used also in removing loose top 
material, as they can be placed quickly and from a safe 
distance. Each 2}in. bomb contains gelatine equivalent 
to a stick of dynamite. As the tamping of drill holes is 
slow and tedious it tends to careiessness, although effective 
tamping is essential for effective blasting with economy of 
explosive. A new method is to seal the hole with a rubber 
plug and wood wedge, quickly placed. In case of a mis- 
fire a small second charge is simply placed on top of the 
first, without drilling a new hole. This device is used also 
in driving rock tunnels. 








L.N.E.R. ‘‘ Coronation ” TRarmn RecorD.—An inquiry 
by the Railway Gazette has shown that the speed of 125 
miles an hour made by the London and North-Eastern 
Railway Company’s “ Coronation ” train on July 3rd last 
is a world record for a steam locomotive. 
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Markets, Notes and News. 


The prices quoted herein relate to bulk quantities. 
f.o.b. steamer. 


The Steel Trade in the Argentine. 


The “ Report on the Economic and Commercial 
Conditions in the Argentine Republic,” price 3s. 6d. net, 
which covers 1937, contains some outspoken comments 
upon the attitude of British manufacturers during that 
year. It must be remembered, however, that the British 
steel makers were subjected to heavy pressure by home 
consumers, who also had to go short of material during the 
boom period, The Report points out that towards the 
end of 1936 Russia, the leading supplier of pig iron, 
decided to send no further consignments, so that 1937 
opened with the market almost bare of supplies. With the 
advent of rising prices a flood of orders was released and 
imports rose from 26,721 tons in 1936 to 52,106 tons in the 
following year. The bulk of the demand was met from 
France on the basis of £5 per ton, c.i.f. Buenos Ayres, as 
compared with a British price of about £8 per ton. The 
outstanding feature of the Argentine steel market in 1937 
was the disappointing participation of the British steel 
makers in a much improved market. Although Con- 
tinental prices were 60 to 75 per cent. above the 1936 level, 
they were lower than the British quotations. Imports of 
steel joists, sections, and bars were larger in 1937 than the 
preceding year: but with the exception of joists up to 
16cm. in depth produced by a local mill, Continental 
material was used exclusively, and it was not possible to 
obtain steel joists from Great Britain at any price. British 
exporters also made no headway in satisfying the demand 
for medium and heavy plates in 1937. Prices, however, 
were sufficiently high to attract American manufacturers 
for the first time for some years. The imports of black 
sheets for 1937 rose by 60 per cent. British manufacturers 
supplied 80 per cent. of the sheets required for galvanising, 
but would have secured much larger orders had adequate 
supplies been forthcoming. There was a scarcity of Con- 
tinental sheets during the first quarter of 1937, but subse- 
quently this disappearec and the price dropped as much 
as £3 per ton below British quotations. The demand for 
high-grade sheets of special finish for enamelling, deep 
stamping, nickel plating, &c., is growing, but this trade 
is virtually monopolised by the United States and Ger- 
rmany. The stocks of sheets for galvanising at December 
$list last were calculated to be sufficient to meet market 
requirements for twelve months, and local prices were 
much lower than those for new supplies. Two steel 
bridges of ten and six spans respectively were bought by 
the State Railways from German firms, British manufac- 
turers’ prices being too high. There was an increased 
demand for special steels, but British makers lost consider- 
able business owing to the question of delivery, 
which, apart from being protracted, was very uncertain, 
thus undermining confidence of clients, who previously 
felt they could depend on dates offered by British 
makers. 


The Pig Iron Market. 

Whilst there are some who profess to see signs 
of an autumn revival in the pig iron trade, the general 
view is that the market must reconcile itself to a period 
of indifferent trade until the end of the year. Most con- 
sumers have covered their requirements well forward, 
and although some impression has been made on the stocks 
in this country, they are assured of ample supplies. 
Business is limited to small prompt supplementary 
parcels. Any increase in the demand for manufactured 
products would quickly alter the complexion of the market, 
but the prospects of such a change are not very bright. 
Whilst the British Iron and Steel Federation, backed by 
the Import Duties Advisory Committee, adhere to the 
resolution that prices will not be altered until the end 
of the year, there is considerable discussion as to the 
advisability of reducing quotations at an earlier date. 
It is not easy, however, to discover any direction in which 
the demand would be stimulated by a lower range 
of prices, and since a policy of long-range fixation 
has been adopted, a change now would create a bad 
precedent. Much as the market would like to see an 
early revision, it is probably wiser to wait until the stocks 
have been materially reduced. The Cleveland iron trade 
is passing through a period of depression, and the make 
is practically suspended. Consumers are able to obtain 
all their requirements from the makers’ stocks, and 
deliveries against contracts are met from the same source. 
There are accumulations of foreign iron still to work off and 
many consumers on the North-East Coast have iron to 
receive against contracts they made with Midland makers 
when Cleveland was almost unobtainable. In the latter 
district the producers are finding little new business 
coming their way, and at some of the furnaces stocks 
show a tendency to increase. In spite of suspensions 
of deliveries considerable quantities are passing to the 
consuming works ; but outlets are restricted by the large 
tonnages which many users are carrying. In certain cases 
they have enough iron on hand to last two or three 
months. In Lancashire similar conditions prevail, 
although a number of the engineering works have sub- 
stantially reduced the balances due against contracts. 
Business in pig iron in Scotland is of a hand-to-mouth 
description, and stocks of all kinds are weighing upon the 
market. The situation in the hematite trade is little, 
if any, better than in the foundry department. The 
demand has declined and suspensions of deliveries have 
become sufficiently frequent to cause concern to producers. 


The North-East Coast and Yorkshire. 

Since productive activities were resumed on 
the North-East Coast after the annual holiday break, 
the steel makers have derived some encouragement from 
un increase in inquiry. It is suggested that the gradual 
recession in trade which has been taking place during the 
greater part of this year has been checked and that a 
reverse action might reasonably be expected in the early 
autumn. With the close of the holiday season it is natural 
that some increase in the flow of orders should take place, 


for steel. The possibility of a reduction in prices before the 
end of the year has been denied in authoritative quarters, 
and the market appears to have resigned itself to await 
the expiration of the fixed period. In the meantime, an 
inquiry to ascertain costs and to discover to what extent, 
if any, the industry has been relieved by the decline in 
the costs of raw materials, is taking place. For the past 
month or two the bulk of the new orders received have 
come from the engineering industry, and this seems 
likely to be the case for some time to come. Contracts 
for new ships are far too few to create a healthy demand 
from the shipyards on this coast. Some Admiralty work 
in hand will continue to absorb a very moderate tonnage 
of plates and sections for a time, but owners show little 
inclination to place orders for new merchant ships. On 
the other hand, although the amount of constructional 
work in progress has declined compared with the earlier 
months of the year, structural engineers are busier than 
most other sections of the industry, largely owing to the 
demands of the rearmament programme. This branch 
of the industry is taking good quantities of steel against 
contracts and is responsible for a certain amount of new 
inquiry. The re-rolling works are employed much below 
capacity, but the stocks of foreign billets have been 
reduced and there has been a slight expansion in the 
volume of orders for British material. Notwithstanding 
the restriction in business which has noticeably affected 
the Yorkshire steel trade during the holiday season, the 
future of the market is regarded with confidence. Most 
of the big steel works in the Sheffield district have orders 
still to work off. Furnaces are operating at below capacity, 
but recently there has been slightly more activity in the 
basic billet department. In the lighter branches the 
demand for stainless steel] is maintained and a fair business 
is passing in bright steel bars. 


Scotland and the North. 


Conditions in the Scottish iron and steel trades 
are less satisfactory than before the holidays began in 
July. Business in practically all departments is on a 
restricted scale and the absence of new contracts for 
merchant vessels is severely felt by the steel makers. 
Admiralty work continues to absorb a good tonnage of 
steel, much of it of special quality, but the demand for 
ordinary commercial quality material is disappointing. 
The outlet for joists and sections is well maintained, since 
most of the constructional engineers have a fair amount of 
work in hand and the rearmament programme promises 
additional work in the near future. Generally speaking, 
the Scottish engineering industries are not badly situated 
and have sufficient orders on their books to keep them busy 
for some months, but they are working off contracts 
faster than new business is coming forward. The boiler- 
makers and the marine engine builders are in a similar 
position and a continuance of active operations will 
depend upon the expected autumn revival in trade. 
Recently some good orders for rails and fish-plates were 
given out and railway wagon builders have a satisfactory 
amount of work in hand. The re-rolling industry is in a 
better position than a few months ago, since the stocks of 
small bars and sections which then congested the 
market have been somewhat reduced. There are few 
signs of any improvement in the demand for sheets. The 
home trade continues to absorb moderate quantities, but 
export business is below normal. Anticipations of a 
development in the demand for special quality black sheets 
from the motor car makers have so far been disappointed, 
and this has had a considerable effect upon outputs in the 
Scottish industry. In the Lancashire district construc- 
tional engineers are counting upon obtaining attractive 
orders as a result of the decision to erect a new aeroplane 
factory near Manchester. This branch of the industry 
at the moment, however, is not providing much in the way 
of new orders for the steel trade, although it is taking good 
quantities of steel against contracts. The heavy steel 
makers still appear to be better placed as regards work in 
hand than the lighter sections of the industry, but most of 
the works have little in the way of a reserve of orders. 
Business in steel bars is fairly well maintained. On the 
North-West Coast the works at Barrow are fairly busy, 
and it is expected they will maintain their present rate of 
operations until the end of the vear. 


Current Business. 

Head, Wrightson and Co., of Thornaby-on-Tees, 
have booked a contract from the Malay States for manga- 
nese steel spare parts for tin dredgers. It is stated to be 
the first contract of its kind to be received in the Thornaby 
district from Malaya. The London, Midland and Scottish 
Railway Company will build at its Derby works fifty all- 
steel wagons of 16 tons capacity for the bulk transport of 
light soda ash from the works of Imperial Chemical 
Industries, Ltd. The English Steel Corporation, Ltd., is 
operating a vehicle of a new design for handling loads up 
to 50 tons. It is a tractor with a Diesel engine of 110 H.P., 
with a trailer 26ft. long, and it is to be used for inter- 
departmental work. Operations commenced last week at 
a new coal pit belonging to T. and R. Bower, Ltd., near’ 
Swillington on the Wakefield-Aberford Road. The pit 
has been in process of construction since July. Work is 
to be started shortly upon a new coal mine which is to be 
developed in the Salsburgh district of Lanarkshire. The 
mine is situated near the Coatbridge and Airdrie reservoir 
and belongs to D. and W. Gibbson, of Salsburgh. The 
London and North-Eastern Railway has decided to con- 
struct a special trolley wagon, capable of carrying a 
dead load of 120 tons. It is stated that this will be the 
largest and heaviest single freight-carrying unit in Great 
Britam. The Department of Overseas Trade announces 
that the following contracts are open for tender :— 
Johannesburg City Council: one vertical coal-fired boiler 
with an evaporative capacity of 1200 lb. of water per 
hour from feed water at 50 deg. Fah. gauge pressure 
100 lb. per square inch (Johannesburg, September 10th) ; 
Public Works Department, Pretoria: two deep-well 





but there are few signs of any real expansion in the demand 


power heads, three-throw pump and engines, &c. (Pre- 





Unless otherwise specified home trade quotations are delivered f.o.t. 
A comprehensive list of the prices of materials mentioned below will 


Export quotations are 
be found on the next page. 


toria, September 29th); refrigerating plant at the 
Artillery Training Depot at Roberts Heights, Pretoria 
(Pretoria, September 15th); refrigerating plant for the 
Queenstown Mental Hospital, Cape Province (Pretoria, 
September 22nd); Union Tender and Supplies Board, 
Pretoria : quantities of bore-hole casing, flush-jointed and 
swelled, not cressed; seamless tubing for shot bits ; 
seamless tubing for shot rods, couplings and core barrels 
(Pretoria, September 29th); Rand Water Board: one 
electric motor-driven hoist for ash handling (South Africa, 
September 12th); South African Railways and Harbours 
Administration: quantities of vacuum and steam 
pressure gauges (South Africa, October 3rd); Ports and 
Lighthouses Administration, Alexandria: one combined 
pumping and generating set complete with oil engine, &c. 
(Alexandria, September 20th); Victorian Railways Com- 
missioners: one precision Jathe, including tools, equip- 
ment and accessories (Australia, September 7th); State 
Electricity Commission of Victoria: one air heater and 
forced draught fan, together with complete system of 
mild steel duct work for hot air and necessary flue gas 
connections between boiler and existing flue to chimney 
(Australia, September 13th). 


Copper and Tin. 


Firm conditions have ruled in the electrolytic 
copper market, although the volume of ordinary com- 
mercial trade has been somewhat restricted. On the other 
hand, Germany, Czechoslovakia, and Japan have bought 
considerable quantities, and the British War Office has 
been in the market for a few hundred tons. There has 
been some inquiry also from the Soviet Government. A 
feature of these transactions has been the comparatively 
near delivery required. Japan bought for September ship- 
ment and the other Governments also required delivery 
by near dates. The official returns of the American copper 
exports during July show that 11,575 tons were shipped 
to Czechoslovakia, 4691 tons to Germany, 5106 to Japan, 
and 2981 to Sweden, out of a total of 34,845. In America 
the demand from consumers has been on the quiet side 
and most of them appear to have covered their forward 
requirements in the buying movement at the end of June. 
There is still a scarcity of prompt copper, probably owing 
to purchases by foreign Governments and also because the 
American producers now appear to have well-filled order 
books and are not anxious to sell for near dates. It is 
possible, however, by the exercise of a little trouble, to 
obtain copper for September shipment. In the standard 
copper market there has been a fair turnover and prices 
have moved within narrow limits. There has been little 
in the way of hedging operations, and speculators have 
shown little interest in the market.... Prices have been 
on the easy side in the tin market, largely as a result of 
indifference shown by consumers. In the present condition 
of the market speculators are disinclined to operate and 
users all over the world appear to have sufficient stocks in 
hand to enable them to hold aloof. Whilst the market in 
London has shown a tendency to sag, prices in the East 
have been fairly well maintained. This is attributed to 
direct buying by Japan and other countries. The statistics 
published in the August bulletin of the National Tin 
Research and Development Council showed that 82,600 
tons of tin were produced in the first half of 1938, compared 
with 94,600 in the corresponding period of last year. The 
apparent consumption of tin over this period was 80,900 
tons, or about 17} per cent. below the figure for the first 
half of 1937. In the United States consumption fell by 
42-1 per cent. and in Great Britain by 29-3 per cent. 
Consumption in “Russia increased by 32-7 per cent. and 
in Japan by 13-6 per cent. According to the bulletin, 
consumers’ stocks increased by 7000 tons in the first half 
of the year, making a total increase since the beginning of 
1937 of about 30,000 tons. 


Lead and Spelter. 

Rather easier conditions have developed in the 
lead market and prices have shown a tendency to recede. 
There has been no change in the general position in this 
market, but at this season of the year consumption 
generally declines, and this has naturally had an influence 
upon values. Considerable interest continues to be shown 
in the meeting of lead producers which is to be held 
shortly and at which it is understood the question of 
the restriction of outputs in September will be discussed. 
General opinion, however, is not optimistic regarding the 
possibility of an agreement being reached, as not only are 
the Mexican producers in a difficult position, but the 
German makers have announced that they will not partici- 
pate in any scheme which would lead to a lessening of their 
production. There seems little doubt that during the past 
few months the world’s output of lead has been in excess 
of consumption, and this process may be expected to 
continue unless some plan is adopted for bringing it more 
into line with demand. According to American figures, 
the stocks of refined lead in the United States at the end 
of July amounted to 154,231 tons, compared with 163,346 
tons at the end of the previous month. Production in 
July declined to 31,488, compared with 35,028 tons in 
June. Shipments rose from 35,343 in June to 40,601 tons 
in July.... Uninteresting conditions continue to rule in 
the spelter market, although prices have been fairly 
steady over the week. Consumers continue to take regular 
supplies, but the demand shows no signs of improving and 
probably will not expand to any extent until the galva- 
nisers are in a position to take larger quantities. The 
demand from the bearing metal manufacturers is fairly 
good and the brassmakers are also taking moderate ton- 
nages, but not sufficient to make up for the poor outlet 
afforded by the galvanising trades. Business in high- 
grade spelter is maintained at a fairly satisfactory level, 
and lately Continental consumers have shown more 
interest in this description. In America the spelter market 
is quiet and most consumers appear to have covered their 
requirements, although, on the other hand, producers are 





not pressing sales. 
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Makers’ official home trade price, per ton, delivered buyers’ stations. 
from Associated British Steelmakers. 


Current Prices for Metals and Fuels. 


PIG IRON. 


Home. Export. 


Foundry home prices, except for Scotland, less rebate of 5/-. 
(D/d Teeseide Area.) 








N.E. Coast— £ a. d. £ s. d. 
Hematite Mixed Nos. ... 6 12 6... -—- 
o No. I ss 1 2 
Cleveland— 
No. 1 Le 5 il':?... 6 2 6 
No. 3 G.M.B. Se en. 6 0 0 
No. 4 Foundry a eee 519 0 
Basic S 2 Os. — 
MipLanpDs— 
Staffs— (Delivered to Black Country Station.) 
North Staffs Foundry ... 511 0... ... —_ 
- » Forge S. O Pas cc —- 
Basic ies. Saenis 5 0 Oto £5 5 0 _ 
Northampton— 
Foundry No. 3 S O28. — 
Forge... ... 5 5 6 — 
Derbyshire— 
No. 3 Foundry $21 @ ax _ 
Forge 6 8140) x. = 
ScortanD— 
Hematite, f.o.t. furnaces 6 13 0 .. _— 
No. 1 Foundry, ditto ... 6 0 6 — 
No. 3 Foundry, ditto ... 518 0. _ 
Basic, d/d Se Bis ‘ _ 
N.W. Coast— he 13 Od/d yew 
Hematite Mixed Nos. ...; 6 18 6 ,, Sheffield 
| 7 4 6 ,, Birmingham 
MANUFACTURED IRON. 
Home. Export. 
Gancs anpD YoRKs— S. #08. £ s. d. 
Crown Bars see: RB i... @ ve _ 
Best Bars ASAI: @:.:. _— 
MIDLANDS— 
Crown Bars rl 13 0 —_ 
Marked Bars (Staffs) 15 15 0 — 
No. 3 Quality 11 12 6 a 
No. 4 Quality 12 2 6 a 
ScoTLanpD— 
Crown Bars ee cons. 20s 13 56 0 
Best... a OD eke p00 13 15 0 
N.E. Coast— 
Crown Bars OTP Eo O30 13 5 0 
Best Bars Sos, cep a? ee 2, 13 15 0 
Double Best Bars eS ne to 14 5 0 
NoRTHERN IRELAND AND FREE StaTE— 
Crown Bars, f.o.q.... ee a ees — 
STEEL. 
*Home. tExport. 
LonDON AND THE SouTH— €£ sa, d. £ s. d. 
Angles Lk 3.'? «. 10 12 6 
Tees... 2S Bi) Ors. 1112 6 
Joists Re @: O56 10 12 6 
Channels... 2. Ooo. 10 17 6 
Rounds, Sin. ond. up. ae i ee 1112 6 
ns under 3in. 12 15 6f.. ll 0 0 
Flats, under Sin. ... . 12 15 6f.. ll 0 0 
Plates, jin. (basis) 22:23: @... ll 0 0 
ee ee - 1118 0.. ui Ss O 
oe fin. ... -- - O... 1110 0O 
= Oy be os, ape Oe, O. 1115 0 
Un. fin. to and incl. 
6 lb. per sq. ft. (8-G.)... 12 10 0.. 1210 0 
Boiier Plates, jin. am: ¢.@.. 12 2 0 
Nortru-East Coast— £ «.-d eS bd: 
Angles (me 6 10 12 6 
Tees... 12 0 6 1110 0 
Joists «oe & 8 10 12 6 
Channels.. ian & © 10 17 6 
Rounds, Sin. and up EB BD) B06," x00 1112 6 
se under 3in. » MBAS OF-.. 1l 0 0 
Plates, jin. (basis) ee Es Wee eee 2 OOD 
- fin. ... see aes: nes ll 5 0 
* tin. es a eee 1110 0 
i fein. 4 SS Speer 1115 0 
Un. fin. to and hed. 
6 Ib. per sq. ft. (8-G.)... 1210 0... ... 1210 0 
Boiler Plates, jin. ROR e GS ws.) Ses is. 3. 6 
MIDLANDS, AND LEEDS AND DistRIcT— 
£ s.'d. S «4. 
Angles i 8.2 .. 10 12 6 
Tees... 12 0 6. 1112 6 
Joists s BS. O Ges 10 12 6 
Channels.. fae Ye aes 10:17 6 
Rounds, Sin. ake up 2s 8 6... 1112 6 
- under 3in. 12 13 Of.. i 6} 
Flats, 5in. and under ... 12 13 Of.. ll 0 0 
Plates, jin. (basis) 7 ee 6... ll 0 0 
»» fein. ... 13.36. 6. ll 5 O 
thin: 12 0 6.. 1110 0 
vv in. 12 6.6) 1115 0 
Un. in. to rors bad 
6 Ib. per sq. ft. (8-G.)... 12 10 0... ... 1210 0 
Boiler Plates, jin.... an BC Swan. a 33 6 








STEEL (continued). 


*Home, tExport. 
£, aa Sk 
Guaseow anpD District— 

RMD aks ese bates BO Bi .: 10 12 6 
WOE. . 3) Ses) 559) (he SHED eee, 11 12 6 
wees cafes SS SE Ohi. 10 12 6 
Channels... ... ee ee OE Sac 10 17 6 
Rounds, Sin. end v up -... 36 OS. 1112 6 
Ke under 3in. ... 12 13 Of... li 0 0 
Flats, 5in. and under ... 12 13 Ot... ti 8: 2 
Plates, jin. (basis) ... 11 8 0... ll 0 0 
*” MINS cc's Dine s Wise eae RID se BE 4:6: 0 
” eee gee. ee ee 11 10 0 
»» am... et eB 1115 0 


tein. to and inol. 


sina ft. (8-G.) 1210 0 1210 0 
Boiler Plates, jin. oe Ae 38 8 12 2 6 
South WaLEs AREA— £ «ed. £ ss. d. 
SO as oss oa AEM: 10 12 6 
WONG. See Se ee wee OOe 1112 6 
UM ce ess tee. pee a OOO 10 12 6 
ee ee: ee 10 17' 6 
Rounds, 3in.andup ... 12 0 6.. 1112 6 
% under 3in. sop ARES. 0. A 4.0.8 
Flats, 5in.and under ... 12 13 Of.. ll 0 0 
Plates, jin (basis) ae, 24056). sa ll 0 0 
5 ia. 2 20..,| GS iene., iY il 5 6 
J iin i. OF ee agit nisl 11 10 0 
» , Sees ‘a peace 1115 0 
Un. fin. to “a incl. 
6 Ib. per sq. ft. (8-G.) 1210 0... ... 12 2 6 
IRELAND—F.0.Q.— BELFAST. Rest or [RELAND. 
& a a. S ad; 
Ne AS ose acs een Oe ll 8 0 
MD 6. ccc” ceca” 54. oxen, Se se 12 8 0 
pS ee ae ee ee 1115 6 
Channel... ss. s00 ses, A OO S:.; 11 13 0 
Rounds, 3in.andup ... 12 5 6... 12 8 0 
»» under 3in. os A RO OB ox 13 0 6 
Plates, jin. (basis) Se 1. 1115 6 
oO eealss 82. “aero. he 12 0 6 
A ack. ee eo is ss 
» MNS ica dee. cor ROE A cee awe 12 10 0 
Un. fin. to fin. rae oy ae a 12 5 6 


t Rounds and Flats tested quality ; nial. 9s. less. 
OTHER STEEL MATERIALS. 


Home. Export, f.o.b. 

Sheets. $6.4. a 
SGcdd 15 2 ef ttG-tol4G 2 10 0 
14-G. to 20-G.,d/d_ ... 15 10 0 15-G.to20-G12 15 0 
21-G. to 24-G., d/d .. 1515 0 21-G.t0o24-G13 0 0 
25-G. and 26-G.,d/d ... 16 10 0 25and26-G 1315 0 


South Africa, Rhodesia, Nyasaland, £14 ;- Canada, £14 12s. 6d., 
f.o.b. basis. Irish Free State, £15 15s., f.o.q., 4-ton lots. 
The above home trade sheet prices are for 4-ton lots and over; 
2-ton to 4-ton lots, 7s. 6d. per ton extra ; and under 2-ton lots 
to 10-cwt., £2 per ton extra. 

Galvanised Corrugated Sheets, basis 24-G.— 


Home. £ s. d. 
PC TORE RIE ED... oes eve cnt ens sane ons, EO RO 
2-ton to 4-ton lots ee ee ree AR 
Under 2 tons ro mi oe BERS 


Export ; India, £18 158. c.i. fs Irish Bes State, £18 10s. 
f.o.q.; General, £16 15s. f.0.b., 24-G. basis. 
TIN-PLATES— 
20 by 14 basis, f.o.b. Bristol Channel Ports, 20/3 to 21/6. 
Tin-plate Bars, d/d Welsh Works, £7 15s. 


BrLtLetTs—100-ton lots and over, 35 to 100 tons, 5/- extra ; less 
than 35 tons, 10/- extra. £s.d 
Soft (up to 0-25% C.), untested... ... ... .«.. 717 6 
a Seabed: ins GRP ONO a 8 7 6 
Basic (0- 33% ODMR Cee 5159 des ee 812 6 
» Medium (0-42to0-60%C.) ... ... .. 9 2 6 
» Hard 0-61% to 0-85% C.) es tic ee ee 
& o (0°-88%t00-99%C.) ... ... .. 10 2 6 
99 » (over 0-99% C.) ath Shad, alee a Seip 
Rails, Heavy, 500-ton lots, f.o.t.... ... ... ... 10 2 6 
- mm. f.0.t. wero. side deur dees lms 9 2 6 
FERRO mie 
Tungsten Metal Powder _.... --» 4/9 per lb. (nominal) 
Ferro Tungsten... ... ... «. «-- 4/8 per lb. (nominal) 
PerTon. Per Unit. 
Ferro-Chrome, 4p.c.to6p.c.carbon £24 5 0 7/6 
ne 6p.c.to8p.c. ... ... £24 0 0 7/6 
= 8p.c.tolOp.c.... ... £24 0 0 7/6 
se Max. 2p.c.carbon ... £36 0 0 11/- 
ai » Ilp.c.carbon ... £38 5 0 11/- 
‘a » 0-5p.c.carbon £41 0 0 12/- 
» carbon-free ... 10d. perlb. 
Metallic Chromium ... ... 2/5 per lb. 
Ferro Manganese (loose), 16 pc. ... £18 15 0 home 
» Silicon, 45 p.c. to 50 p.c. ..- £12 0 O scale 5/- p.u. 
~ Es 75 p.c. ... se eee +e £17 0 Oscale 6/- p.u. 
» Vanadium. joey eee weg: oo OE Ee, 
as Melybdenest en «+» «++ 4/9 per lb.; 5/- forward 
» Titanium (carbon- free) woo ose) OGs. per ib, 
Nickel (per ton) ...  ... «+. «. «+. £185 to £190 per ton 
Gobenls |...) (ase ewwiless Gee ese Bf parm: 





NON-FERROUS METALS. 


(Official Prices, August 31st.) 


* aida ‘ial Bars and Plates are subject to a rebate of 15s. to home users purchasing only 
t Export prices are for Empire Markets; for other Markets British quotations conform to Cartel prices. 


CorPER— 
BOE cas, ras eas $be, pectoris EO oe eee 
Three Months... ... ... ... £4010 Oto £40 il 38 
Electrolytic ... ... £45 10 Oto £46 10 0O 
Best Selected Ingots, ai Bir- 
mingham ... ... : £46 10 0 
Sheets, Hot Rolled OF. thas £78 0 0 
Honie. Export. 
Tubes, Solid Drawn (basis) ... 12$d. 124d. 
»  Brazed (basis) ... ... 123d. 123d 
Brass— 
Ingots, 70/30, d/d Birmingham £36 0 0 
Home. Export. 
Tubes, Solid Drawn, 2/1 Alloy 114d. 11$d. 
»  Brazed Kio Sins 13$d. 13}d. 
Tin— 
OE ns cane cn, sssein one: sont 1S. Oto £108. 0.0 
Three Months... ... ... ... £193 15 Oto £194 0 0 
SPELTER— 
OME iit Sede wed ed) Spe SEAS Dito SIS “Ss 
Three Months... ... ... ... £13 10 Oto £13 12 6 
Leap— 
i orm remreme | Lay. wee: ogee sa ee 
Three Mamthh 2. kirsis. cs HG OO to 8 SB 
Aluminium Ingots (British)... ... £94 (net.) 
FUELS. 
SCOTLAND. 
LANARKSHIRE— 

(f.0.b. Grangemouth— Export. 
Navigation Unscreened nee, | cam rise. cen SRR 
Hamilton Ell 17/6 
Splints 20/- 

AYRSHIRE— 
(f.0.b, Ports)—Steam ... 15/- to 15/6 
FIrESHIRE— 
(f.0.b. Methil or Burntisland)— 
Prime Steam . se: (6m Ueto eel leet -<cent Sie 
Unscreened Menteuiiets Kea hnway ves 9 2a, ee 
LoTHIANS— 
(f.0.b. Leith)—Hartley Prime... 16/- to 16/6 
me 15/6 


Secondary Steam ... 


ENGLAND. 


South Yor«ksa#ArrE, Hutt— 
B.S.Y. Hards... 
Steam Screened 


NORTHUMBERLAND, NEWCASTLE— 


20/6 to 21/- 


18/- 





Blyth Best 18/3 to 18/6 
» Second... ... 17/- 
» Best Small... 17/- 
Unscreened 17/- to 18/- 
DurHamM— 
Best Gas... ee 19/44 
Foundry Coke ae ee eee Me he 
CarpirF— SOUTH WALES. 
Steam Coals : 
Best Admiralty Large ... Se whe eas 24/- 
Best Seconds cae ge, «ee Seeect Mine, > 866, tS 
Best Dry Large... ...  .2. see cee eee 23/6 to 24/- 
Ordinaries ae 23/- 
Bunker Smalls ‘ one eee ase coe, | EEE So BEf- 
NIN GNIS 05 ico sae on kk ce one ee 
see sae 05. ose ook, oun sets MOO a 
Foundry Coke coe ppwen pany ees, can, dee: Sane ae 
Furnace Coke Te er rm ee 
Patent Fuel ... : 25/6 
SwansEaA— 
Anthracite Coals : 
Best Large... ones see ese cee (Gp to SE j~ 
Machine-made Cobbles ssn yese ave cov. VORP SORE 
ae ree RY We 
Beans 33/- to 38/6 
Peas Jigh" és: hee Mee “Hides “esd New alee eee eee 
BRUDRLG Gas. ore 55k tee oe} sins eee AP SOE 
Steam Coals : 
Large Ordinary ... ...  .:. s+. see eee 20/- to 25/- 


FUEL OIL. 


Inland consumption : contracts in bulk. 


Exclusive of Government tax of 1d. per gallon. 


Ex Ocean Installation. 
Furnace Oil (0-950 gravity) 
Diesel Oil eke) Re lew’ te tia 


Per Gallon. 
33d. 
4$d. 
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French Engineering Notes. 


(From our own Correspondent in Paris.) 


The Forty Hours’ Liquidation. 


THE failure of the forty hours’ week has produced 
a situation which is likely to cause friction and trouble 
until a new arrangement of working hours allows of the 
country returning to a normal state of industrial activity. 
After the declaration of Monsieur Daladier that the 
country can only be saved from disaster by workers doing 
their utmost for the national defence and putting in as 
many hours as may be necessary to enable employers to 
accept orders at reasonable cost, the nation has been 
fully awakened to the failure of the Socialist plans, and 


there can now be no drawing back from the work of 


economic readjustment which a Government composed 
of the right wing of the Popular Front party has found 
it necessary to carry out immediately. 
the present state of things is admitted by Popular Front 
leaders, who nevertheless refuse, against all evidence, 
to accept responsibility. While, with the exception of 
the extremists, they recognise that some flexibility must 
be given to the forty hours’ week, there is so wide a 
difference between their views and those of Monsieur 
Daladier that the liquidation of the Socialist failure is 
bound to give rise to trouble, unless the weight of public 
opinion can suppress agitation. The President of the 
Council declares that the men must work forty-eight hours 
when employers find that they cannot accept contracts 
through being unable to guarantee deliveries with the 
present short week, and that the eight additional hours 
will be paid for as overtime with extra pay not exceeding 
10 per cent. The principle of the forty hours’ week is, 
therefore, maintained theoretically because it is recognised 
by law, but the law contains reservations that allow of 
men putting in more hours when required to do so by 
pressure of work, and they have taken advantage of this 
tolerance to demand exorbitant overtime pay. Obviously, 
the men’s unions resist this attempt to deprive the workers 
of what they declare to be victories won over the employers. 
Demonstrations to protest against the Government’s 
plans are being organised in the Paris area by unions of 
workers in the metallurgical and engineering trades. 
Meanwhile, the Government has completed its new 
regulations governing labour which may be published at 
any moment. There is no intention to make an extension 
of working hours compulsory in all cases at a time when 
so many works and factories are running less than forty 
hours a week, but everything points to the fact that the 
men will be required to work up to forty-four and perhaps 
forty-eight hours, with moderate overtime pay, when this 
is necessary for the development of production. Employers 
themselves will have to modernise their machinery 
and plants where possible. The Socialist heresy of more 
pay for less work as a means of absorbing unemploy- 
ment and increasing purchasing power has collapsed 
in France, at any rate. 


The Marseilles Dockers. 


The trouble with the dockers at Marseilles arises 
from the fact that there has been no change in their 
attitude since the labour revolt of June, 1936. They 
got their forty hours spread over six days of 6 h. 40 min., 
divided into spells of 3 h. 20 min., with fixed times outside 
of which the wharves were completely deserted. They 
imposed their own conditions of work which reduced by 
one-half the loads raised from or lowered into the holds. 
This was more leisurely for the men, but disastrous for 
the employers, who have never since been able to get 
cargoes handled expeditiously. Powerful and costly 
elevating machinery and conveyor equipments have 
worked absurdly below their full capacity while ships 
were waiting their turn to load or discharge cargoes. 
The men claimed higher wages which the employers could 
only pay if work were accelerated, but this condition was 
always rejected. Neither the forty. hours nor the condi- 
tions of work could be changed. When the Government 
called in military and naval contingents to deal with the 
traffic last Sunday week, a new labour statute for the 
port was drawn up and refused by the employers because 
it provided for an increase of wages before there was any 
guarantee of more efficient work and rejected by the 
dockers who would not consent to any restrictions. The 
new Minister of Public Works, Monsieur de Monzié, has 
dealt with the matter more vigorously. He has increased 
the dockers’ wages, but provides that they must work 
whenever there are cargoes awaiting them, whether at 
night or on Sundays and holidays. They may work in 
shifts of six hours if they like, and whatever method 
is adopted there must always be the necessary number of 
men ready to handle cargoes. The publication of these 
labour conditions gave to them force of law from Sunday 
last. They are accepted by the employers, and as the 
only alternative offered to dockers is the placing of the 
port in military hands, there was a general impression 
on Saturday that they would give in to the inevitable. 
Nevertheless, the situation remained critical. 


Naval Construction. 


The task undertaken by the Minister of the 
Marine, Monsieur Campinchi, to accelerate the carrying 
out of the naval programme, has already produced 
satisfactory results, and with the additional credits voted 
a few months ago that bring up the total to nearly 6000 
million francs for the year, he has been able to order the 
construction of a third battleship of 35,000 tons to be 
named the ‘‘ Clemenceau,’ which will be laid down at 
Brest. The ‘* Richelieu ”’ is being built at Brest and the 
* Jean-Bart ” at Saint-Nazaire. These three battleships 
are credited with possessing exceptional fighting qualities 
with heavy armament and protection and high speed. 
They will replace the ‘‘ Bretagne,” ‘‘ Provence,” and 
“ Lorraine,” which were completed during the war and 
will terminate their service in 1942, by the end of which 
year the new battleships are to be ready. While work 


on the present year’s instalment of the naval programme 
is being speeded up, and the cruiser, submarine, and light 
surface craft sections have been put in hand without delay, 
an adequate expenditure is being made upon modernising 
and extending the arsenals and improving the equipment 


The danger of 


British Patent Specifications. 





When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office, 
Sales Branch, 25, Southampton-buildings, Chancery-lane, W.C.2, 
ls. each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification. 


STEAM GENERATORS. 


1937.—ARRANGEMENT OF 
Kaldnes Mek. Vreksted 


MAIN 
A Ss, 


489,260. November 15th, 
BoILeRs FOR STEAMSHIPS, 
of Ténsberg, Norway. 

In accordance with this invention, ships’ boilers are mounted 
on columns in such a manner that access for supervision and 
repair of the underside of the boilers is made easy. The higher 
parts of the engine-room on both sides are utilised for housing 
the boilers instead of being used for bunkers or not being used 





at all. The main boilers are mounted on opposite sides of the 
N°489,260 
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driving engine, and are supported by columns and by brackets A, 
mounted on transverse wall sections B in such a manner that the 
underside of the boilers will be at a sufficient height above the 
bottom of the engine-room to permit free movement below 
the boilers, and to permit placing below the boilers different 
kinds of supplementary machinery as indicated at C. The 
lateral spaces between the transverse wall sections B and hull 
framing may be utilised as storing rooms or for other purposes. 
July 22nd, 1938. 
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TRANSFORMERS AND CONVERTERS. 


489,158. March 4th, 1938.—ELrecrric TraNsroRMERS, The 
British Thomson-Houston Company, Ltd., Crown House, 
Aldwych, London, W.C.2. 

According to this invention, a neutral point reactor is con- 
nected to the terminals of the auto-transformer that are joined 
to the consumer. A combination of this type enables a neutral 
wire, which is capable of being loaded, to be connected up 
with a considerably reduced expenditure on material. As the 
neutral point reactor, like tertiary winding, makes provision 
for a distribution of the neutral wire load upon all three phases, 
the advantage is obtained in regulating transformers that 
the regulating switches of the three phases can be driven in 
common, instead of each phase having to be regulated inde- 
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pendently. For these reasons, the provision of the neutral 
point reactor proves particularly advantageous in the case of 
auto-transformers with voltage regulation. _Accommodated 
in an oil-filled container A is a three-phase auto-transformer 
with a regulating winding B for the transmitted current and 
a less powerful exciting winding C. In the same container 
there is also—preferably underneath the auto-transformer— 
the zig-zag-connected neutral point reactor D, with its neutral 
point led through the transformer lid. The connecting terminals 
for the regulated and unregulated voltage are also carried out 
through the lid. The cores of the auto-transformer and of the 
neutral point reactor may be combined with one another. The 
common yoke parts can then be of weaker construction than the 
sum of the cross sections of separate yoke parts.—July 20th, 
1938. 


TRANSMISSION OF POWER. 


489,301, January 23rd, 1937—ImpRoveD ELEctTRIc CABLEs, 
Callender’s Cable and Construction Company, Ltd., of 
Hamilton House, Victoria Embankment, London, E.C.4, 
and Leslie Giddens Brazier and George Monty Hamilton, 
both of Hamilton House, Victoria Embankment, London, 
E.C.4. 

This invention is concerned with electric cables which have 

applied as an enclosure for the insulated conductor a non- 

metallic sheath having circumferential or helical corrugations. 

In accordance with the invention, an electric cable is manu- 

factured having such a sheath made of one of a group of extrud- 





will be of the same order as in the current practice with lead 


sheaths. It is applied by extrusion which is effected with the 
assistance of heating up to the range 120-200 deg. Cent. Except 
in the case of ebonite, plasticisers in small quantities may 
also be employed to facilitate extrusion. Suitable plasticisers 
are chlorinated derivatives of diphenyl and naphthalene, such 
as those sold under the trade names “‘ Aroclor,” “ Arubren,” 
and ‘‘ Pyranol,’”’ which can, for instance, be used in the propor- 
tion of 15 per cent. by weight of the rubber product. The corru- 
gated form of the sheath is produced by extruding it with an 
inside diameter larger than the outside diameter of the cable 
body to which it is applied and applying to it at intervals means 
for constricting it so as to reduce its diameter locally. This 
reduction will usually bring it into engagement with the cable 
body. The reduction can be effected by applying pressure by 
mechanical means to the outside, either in the form of separated 
rings or in the form of a helix. In an alternative method the 
reduction may be produced by a fluid pressure difference between 
the inside and the outside of the sheath applied intermittently 
in combination with cooling means applied to the outside so 
as to reduce the plasticity of the material as it travels away 
from the extruding die. In this method the atmospheric pressure 
may be allowed to act on the outside of the sheath, and the 
inside, adjacent to the extrusion die, may form part of a chamber 
in which a partia] vacuum is produced intermittently. The 
sheath travels forward at its full diameter when the full atmo- 
spheric pressure is on both sides of it, and as it passes from the 
nozzle it is subjected to cooling, either by the usual atmo- 
spheric influence or some special means, such as a jet of water or 
air. Accordingly, only the part directly agent to the die has 
the necessary plasticity to permit of it being reduced in diameter. 
On reducing the internal pressure this part will be pressed 
inward by the external pressure. Thus, by the intermittent 
application of the partial vacuum to the interior, the corrugated 
form can be obtained. By means of the invention the specified 
materials may be employed as cable sheaths, in spite of the 
fact that they are not sufficiently flexible to be employed as 
sheaths in the ordinary way. Halogenated rubber and rubber 
hydro-chloride can be made sufficiently flexible for that purpose 
by incorporation of a considerable percentage of plasticisers, 
but in such cases the softening temperature is reduced to an 
undesirably low value. In the case of ebonite no known method 
of plasticising would give sufficient flexibility —July 25th, 1938. 


MEASURING AND TESTING INSTRUMENTS. 


488,875. February 12th, 1937.—PERMANENT MacGnet StTRvuc- 
TURES, Norman Ryder, of 10, Bedford Road, Davyhulme, 
Manchester ; Stanley Jenner Eidsforth, of 57, Westminster 
Road, Davyhulme, Manchester ; and Metropolitan-Vickers 
Electrical Company, Ltd., of No. 1, Kingsway, London, 
W.C.2. 

This invention relates to permanent magnet structures, such 
as are used in electrical measuring instruments and relays, in 
which a permanent magnet provides the magneto-motive force 
to set up magnetic flux in a magnetic circuit in which is included 
an air gap. According to the invention, improved means are 
provided for adjusting the strength of the magnetic field in the 
air gap. In the permanent magnet structure shown the yoke A 
constituted of soft iron forms the middle part of the magnetic 
circuit, B indicating a pair of soft iron pole pieces and the parts C 
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being pieces of permanent magnet alloy interposed between the 
respective pole pieces and the soft iron yoke. The yoke A is 
provided midway between its ends with a hole so that at this 
region the cross section of the yoke is substantially reduced, and 
thus the magnetic flux passing through the yoke is throttled. 
The hole is tapped and a plug E of magnetic material screwed to 
fit the hole is inserted therein. By rotation of the plug E it can 
be caused to enter the hole to a greater or less extent, thereby 
changing the cross section of the yoke in this region, resulting 
in corresponding change in the amount of throttling of the flux 
passing through the yoke and thus a corresponding variation in 
the magnetic flux in the air gap D. When the plug E is adjusted 
to the position providing the desired field strength in the air 
gap, it is locked in the adjusted position by means of the lock nut, 
preferably of non-magnetic material_—July 15th, 1938. 


MACHINE TOOLS AND SHOP APPLIANCES. 


488,722. January 16th, 1937.—IMPROVEMENTS RELATING TO 


Presses FoR Metat WorkKING, John Curran, “ Tig-Eoin,” 
Penylan Road, Cardiff, and Edward Curran and Co., Ltd., 
Bute Docks, Cardiff. 
A feature of this invention is to drive heavy presses by appa- 
the 


ratus which incorporates well-known Ward-Leonard 
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system. To the left is a side elevation of a double-stroke rack 
draw press showing the mechanism for producing reversal! of the 
machine and omitting the motor generator set of the Ward- 








of overseas naval bases. 





able rubber products, namely, ebonite, halogenated rubber, 
rubber hydro-chloride. The thickness of the improved sheath 





Leonard system and to the right is a fragmentary front elevation. 
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The press is driven by a reversing electric motor. The motor 
drives. through a reduction gear-box, a pinion which meshes 
with a toothed wheel A. On the shaft of A is a wheel B, meshing 
with racks E F, each of which is secured respectively to the 
plungers of the press. One rack F is connected to a member G 
on which are adjustably secured stops H. G, which moves up 
and down with the rack F, moves in a guide and carries a 
graduated member K. The scale on K facilitates adjustment of 
the stops H in grooves in order suitably to determine the times 
when the stops strike a trip member L, which is pivotally 
mounted on a fixed part of the press. An arm on L is connected to 
a link which, upon movement of the trip L, actuates a reversing 
switch in the field circuit of the Ward-Leonard generator in 
order to reverse the direction of rotation of the motor. The 
trip member L is balanced by a counterpoise to return to 
the position shown. The upper stop H by its position on 
the member K determines the point of reversal of one plunger 
while the position of the lower stop determines the point of 
reversal of the second plunger.—July 13th, 1938. 


SHIPS AND BOATS. 


488,455. July 7th, 1937—PappLeE WHEEL PROPELLING FOR 
Surps, Amerigo Mollica-Landi, Via F. Crispi 98, Naples, 
Italy. 

In the accompanying drawing Fig. 1 is a front view of the device 
and Figs. 2 and 3 are sections. A isa cylindrical casing, B is a ring 
fitted within the casing, having an inner inclined surface C, 
which rises till it reaches an inclined upper surface D. A body E 
rotated by the engine shaft is supported by the flange; F are 
radial grooves on the outer surface of E, within which the axes 
of the blades G are lodged, in such a way that they may turn 
within the grooves ; H are spindles so fitted as to allow of their 
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sliding within inclined holes bored through E. When E rotates 
one of the ends of H runs along the inner surface of the ring A, 


while their other end works on a thickened part at the back of 


the blades. When working, the spindles H run on the inner 
surface C D of the ring B and are caused to slide outwards when 
they are led on the upper inclined plane D. The outward move- 
ment of the spindles causes the blades to turn outwards, and 
the blades, from their flat position with respect to E, are made 
to stand perpendicularly. As E turns further round the blades 
fall back, and the spindles from the upper plane D of the ring 
proceed downwards to the lower inclined part C. To alter the 
point where the blades are made to ascend or descend, the ring B 
is turned to a suitable angle by the shaft K geared to the toothed 
rim of B.—July 7th, 1938. 


MISCELLANEOUS. 


488,293. January 29th, 1937.—ELecrric REsISTANCES, 
S.E.C.I., Societa’ Elettrotecnica Chimica Italiana, of 54, 
Viale Umbria, Milan, Italy. 

In many instances enamelled or cemented resistances cannot 
be employed since they are very easily broken or cracked on 
account of mechanical shocks or rapid changes in temperature 
such as may be due to air draughts or the splashing of water or 
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liquids. The invention consists in an electric resistance of the 
type specified wherein the resistance is contained within an 
outer casing. A represents the resistance, B the metallic pro- 
tective casing, C external heat dissipating ribs, and D insulating 
tubes for the passage of the electric conductors. The ends of 
the casing may be pierced to provide one or more holes which 
enable air to circulate through the interior of the casing.—July 
5th, 1938. 


488,349. November 19th, 1937.—ANNULAR ELECTRIC WIND- 
Incs, The British Thomson-Houston Company, Ltd., of 
Crown House, Aldwych, London, W.C.2. 

This invention provides an inexpensive and effective insula- 
tion for annular coils, such as those employed in high-voltage 
instrument transformers. Fig. 1 shows a cross section through 
a high-voltage winding enclosed by insulation in accordance 
with the invention, and Fig. 2 shows the application of the 
invention to a current transformer coil. The high-voltage 
winding A is surrounded by strips of fibrous insulating material 





B, preferably impregnated paper strips, until the required thick- 
ness of the insulating layer is obtained. On the outer Jayer of 
the paper strip, for avoiding field distortion, an earthed con- 
ducting coating C is applied, which consists either of sprayed or 
pressed metal or of a conducting varnish. Around the earthed 
coating C a packing layer D, consisting of an acryllic acid poly- 
merisate in the form of synthetic rubber is placed. This pack- 
ing layer prevents traces of the impregnating compound from 
emerging and prevents the damp or the air from penetrating 
from the outside. For mechanical protection, the packing layer 
or acryllic acid polymerisate is surrounded by a mechanically 
resistant bandage E, for instance, an oiled linen band. The 
insulating fibre strips B include paper inserts consisting of strips 
which are arranged circumferentially around the outside of the 
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coil, where they are bound into place by the continuous paper 
strips. In order that the circumferential strips may conform 
to the exterior contour of the coil, these strips are given lateral 
incisions so that on being bent round the coil overlaps are formed 
which cover the side surfaces of the coil, and for this purpose 
the incisions may be made of about the same depth as the radial 
thickness of the coil. At the point of transition from the through- 
lead to the annular coil the additional paper strips may be in 
the form of gusset pieces. It is often advantageous with high 
tension windings to first wind two or three layers of paper over 
the coil, that is to say, sufficient to equalise the edges of the 
complete cross section of the coil, and then apply a thin metal 
coating which is given the potential of the coil. After this, the 
insulating process described above is proceeded with.—July 5th, 
1938. 


488,746. May 14th, 1937.—Om anp Water SEPARATORS FOR 
Exuaust Stream Prres, Martin Vermdéhlen, No. 62, Bach- 
strasse, Aachen, Germany. 

The separating device is built into the pipe A and com- 
prises a body B, an annular chamber C of which communicates 
with the interior of the pipe by a circular collecting slot D 
projecting into the interior of the pipe. Integral with the body 
is a collector F, which communicates with the chamber C, by 
means of channels E. The portion of the annular body behind 
D is constructed as a venturi nozzle. At the point of the 
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smallest cross section the partition H between the two 
channels E is provided with a bore G connecting the passage 
of the nozzle to the interior of F. The steam jet passing through 
the nozzle will in the smallest cross section thereof produce a 
vacuum which is transmitted by the bore G through the con- 
tainer F and the channels E to the chamber C, which is like- 
wise put under a vacuum so as to draw in the mixture of oil 
and water carried along the wall of the pipe, through the slot D. 
The mixture of oil and water is retained in F and the steam 
returns into the pipe A through G. In the steam supply branch 
of the pipe A there is a whirl body O mounted in front of the 
separating device.—July 13th, 1938. 


489,124. March 30th, 1937.—CLosurEs For SHEET METAL 
RECEPTACLES, Karl Steen-Hansen, of Engaten 18, Ténsberg, 
Norway. 

This invention relates to sheet metal receptacles having 
relatively thick and strong collar pieces for receiving stoppers 
attached to the sheet metal body of the receptacle by welding, 
and more especially to the method of producing such attach- 
ment cheaply in industrial quantities. A is a receptacle, B 
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the collar piece, and C a plug therein. The receptacle is provided 
with an annular neck D, which is connected to the lower thinner 
part E of the sleeve by butt welding end to end. At the upper 
part the sleeve may have a conical surface F and the plug a 
corresponding bevelling G, which, when the plug is screwed 
in, has a tight contact with the conical surface F of the sleeve. 
Preferably the conical surfaces are a little different in order to 
obtain a certain elasticity. H is a hub in the plug and J a 





square recess to receive a suitable tool. The sleeve B may also 
be provided with a groove K for the purpose of permitting 
a sealing plate to be fastened over it, and between the conical 
and cylindrical parts of the plug is provided an annular recess 
L to take a washer.—July 20th, 1938. 








Forthcoming Engagements. 


Secretaries of Institutions, Societies, d&c., desirous of having 
notices of meetings inserted in this col , are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 
of the week preceding the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 





Association of Public Lighting Engineers. 
Monday to Thursday, Sept. 5th to 8th.—Fifteenth annual con- 
ference at Bournemouth. 


Association of Special Libraries and Information Bureaux. 

Friday to Monday, Sept. 23rd to 26th.—Fifteenth annual 
conference at Oxford. 

Institution of Electrical Engineers. 

Saturday and Sunday, Sept. 24th and 25th._—TRANSMISSION 
Section: Summer visit to North Wales. 

Iron and Steel Institute and Institute of Metals. 

Thursday, Sept. 22nd to Wednesday, Oct. 26th.—Joint autumn 
meeting. Visit to Canada and the United States. 

The Railway Club. 

Thursday, Sept. 8th.—Royal Scottish Corporation Hall, Fetter 
Lane, E.C.4. ‘‘The Early History of the North Stafford. 
shire Railway,” J. Simmons. 7,30 p.m. 

World Power Conference. 
To-day, Friday, Sept. 2nd.—Vienna Sectional meeting. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Mr. J. W. Cox, formerly assistant manager of the furnace 
department of the Wellman Smith Owen Engineering Corpora- 
tion, Ltd., has joined the engineering staff of the Salem Engineer- 
ing Company (England) as sales manager. 








LAUNCHES AND TRIAL TRIPS. 


Sosresk1, motorship ; built by Swan, Hunter and Wigham 
Richardson, Ltd., to the order of Gdynia America Shipping 
Lines, Ltd.; dimensions, length 512ft., breadth 67ft. 3in., 
deadweight 7200 tons. Engines, eight-cylinder, two-stroke, 
double-acting, 450 mm. bore by 1200 mm. stroke, constructed 
by J. G. Kincaid and Co., Ltd.; launch, August 25th. 

Ertrick, motorship; built by Barclay Curle and Co., Ltd., 
to the order of the Peninsular and Oriental Steam Navigation 
Company; dimensions, length 490ft., breadth 63ft., depth 
35ft. Engines, five-cylinder, opposed-piston, airless-injection, 
560 mm. diameter by 1680 mm. stroke ; launch, August 25th. 

British Fipettry, motor tanker; built by Harland and 
Wolff, Ltd., to the order of British Tanker Company, Ltd.; 
dimensions, length 463ft., breadth 61ft. 6in., depth 34ft. 
Engines, six-cylinder, four-stroke, airless-injection ; launch, 
August 25th. 

Lipa; built by Swan, Hunter and Wigham Richardson. 
Ltd., to the order of Polosko Brytyjskie Tow, Okretowe S.A.; 
dimensions, length 252ft., breadth 38ft. 6in., deadweight 
2000 tons. Engines, compound, working in conjunction with a 
low-pressure steam turbine ; launch, August 26th. 








CATALOGUES. 


British ALuMINIUM Company, Ltd., Adelaide House, King 
William Street, E.C.4.—Data on aluminium tubes and pipes. 

Keira Bracxman, Ltd., 27, Farringdon Avenue, London, 
E.C.4.—Booklet on smiths’ hearths and small electric blowing 
fans. 

Tos. RoBINsON AND Son, Ltd., Railway Works, Rochdale. 
Folder, illustrating the principal points of the new electrically 
driven tenoner. 

British InsutaTeD CaBLEs, Ltd., Prescot, Lancs.—Par- 
ticulars of B.I. dual-coin prepayment meter for single-phase, 
two-wire loads. 

J. H. Sankey anv Son, Ltd., Ilford, Essex.—A_ booklet 
giving particulars of ‘“ Pyruma,” “ Siluma,” “ Aluma,” and 
other fire cements. 

SaMUEL OSBORNE AND Co., Ltd., Clyde Steel Works, Sheffield 
—Booklet on ‘‘ Evershyne ” and ‘‘ Weldshyne ”’ stainless and 
acid-resisting steels. 

Bristot AEROPLANE Company, Ltd., Filton Bristol.—An 
illustrated brochure describing sleeve valve aero-engines of the 
single and double-row types. 

G. Brapy anv Co., Ltd., New Islington Works, Park Royal, 
N.W.10.—List No. 6891/1 of roller shutters in wood and steel, 
lifts, transporters, and hoists. 

PuosPHor Bronze Company, Ltd., 54, St. Thomas Street, 
London, S8.E.1.—Particulars with regard to the composition and 
use of ‘‘ Compo H ”’ oil-retaining bronze bearings. 

W. T. Hentey’s TELEGRAPH Works Company, Ltd., Holborn 
Viaduct, London, E.C.1.—General information book of data 
relating to insulated cables, overhead conductors, &c. 

British Atumintum Company, Ltd., Adelaide House, King 
William Street, E.C.4.—‘‘ Overhead Transmission Lines,” a 
booklet describing the design and construction of transmission 
lines using aluminium conductors. 

Joun StrrK anp Sons, Ltd., Ovendon Road, Halifax.—A 
brochure giving some interesting particulars of the firm’s history 
and describing in some detail ‘ Hiloplanes,” ‘* Hiloplows, 
“ Railplanes,” ‘‘ Railplows,” and “‘ Ingoplows.’ 

Fretn Vickers STaIntess Steers, Ltd., Staybrite Works, 
Sheffield, 9.—‘* Rust-Acid and Heat-Resisting Steels,” brochure 
describing the products of the company and the form in which 
heat and corrosion-resisting steels are supptied. Booklets 
describing the machining and manipulation of such steels, 
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a large lecture hall and a dining room, capable of 
seating up to 400 men, to accommodate the miners 
and mine officials visiting the Station for the purpose 
of witnessing demonstrations and receiving instruction 


The Albert Canal. 


AT a recent luncheon Monsieur G. Manderveld, 
the Secretary-General of the Liége International 
Exhibition, said that the opening of the Exhibition 
will be timed to coincide with the opening of the 
Albert Canal, towards the end of May, 1939. The 
canal has been named after the late King of the 
Belgians, who did much in the planning of the project, 
and Monsieur Manderveld considers that it will be 
of considerable economic and strategic importance 
to the country and the world at large. It has cost 
14 million pounds to construct and in its making 
more earth has been excavated than was necessary 
in building the Suez Canal. Including its six locks, 
the new canal has a length of more than 100 miles. 
Before 1929 the sailing time from Liége to Antwerp 
was sixteen days. The time at present is five days, 
and when the new canal is opened will be reduced 
to two and a half days. Such a time reduction, 
coupled with the fact that Liége will be accessible 
to ocean-going vessels up to 2000 tons deadweight, 
will have a great influence on the development of 
the city and the hinterland of Belgium. It is anti- 
cipated that during its first year of operation the 
waterborne goods will amount to 800 million metric 
tons. The speaker went on to point out the import- 
ince of Liége in the future. It will virtually become, 
ne said, a seaport, and as such will be the natural 
distributing centre, not only for Belgium, but for the 
Grand Duchy of Luxembourg and Northern France. 
These areas are at present only accessible vid the 
Channel or Atlantic ports, and thence by rail or 
light traffic canals, which are not capable of being 
operated at the speed, intensity, or economy of the 
Albert Canal. The new waterway will also make Liége 
an export centre for the area. Several of the important 
works on the canal were illustrated and described in 
THE ENGINEER of May 17th, 24th, and 31st, 1935. 


The Employment Returns. 

THE unemployment returns of the Ministry of 
Labour state that it is estimated that at August 15th 
the number of insured persons between the ages of 
16 and 64 in employment in Great Britain was approxi- 
mately 11,402,000. This figure, which does not 
include persons within the agricultural scheme, shows 
an increase of 31,000 on that for July 18th last, but 
on a comparable basis about 320,000 less than the 
total for August 23rd, 1937. Including persons 
within the agricultural scheme there were 1,759,242 
registered unemployed on the registers of the employ- 
ment exchanges at August 15th. Of these, 1,262,343 
were wholly unemployed, 439,024 temporarily stopped 
and 57,865 normally in casual unemployment. The 
total unemployment figure shows a decrease of 
13,874, as compared with July 18th. Unemployed 
persons included 1,280,618 men, 58,629 boys, 363,535 
women, and 56,460 girls. It is estimated that between 
August 23rd, 1937, and August 15th, 1938, there 
was an increase of about 204,000 in the numbers of 
wholly unemployed, including casuals, and of about 
247,000 in the numbers of those temporarily stopped. 
It is shown that during the four’ weeks under review 
employment improved in coalmining, building, public 
works contracting, and the boot and shoe industry. 
A decline in employment took place in the cotton, 
wool, textile, pottery, and tailoring industries, iron 
and steel manufacture, iron mining and quarrying, 
certain branches of the engineering industry, and the 
distributive trades. During the period the number of 
vacant situations notified by employers to the em- 
ployment exchanges and juvenileemployment bureaux 
was 239,622, while the number filled was 202,053. 


R.A.F. Civilian Wireless Reserve. 

THE Secretary of State for Air recently announced 
that arrangements have now been completed for the 
formation of a civilian wireless reserve, to be later 
incorporated in the Royal Air Force Volunteer 
Reserve. The object of the new organisation is to 
build up an adequate and efficient reserve behind the 
Signals Branch of the Royal Air Force, which would 
be immediately available for service in emergency. 
Recruitment and training of the reservists will be 
under the direct control of the Director of Signals at 
the Air Ministry, and the organisation will be based 
on the subdivision of the country into areas, regions, 
and groups. To each area will be appointed a con- 
troller, selected from the members, who will act as 
liaison officer between headquarters and the sub- 
ordinate formations. Training will for the most part 
be undertaken by the volunteers at their homes and 
on their own sets. It will consist of regular exercises 
broadcast direct from the Air Ministry or the Electrical 
and Wireless School at Cranwell. A sum of £2 per 
annum will be paid to members who possess Post 
Office wireless transmitting licences, and who have 
reached the required standard of proficiency, for the 
maintenance of their sets. Candidates will be 


required to show that they have a reasonably good 
knowledge of wireless telegraphy and must be between 
the ages of 18 and 54. 


It is stated, however, that 


exceptional consideration will be given to applicants 
with special qualifications and who are above the 
upper age limit. In the first instance candidates 
will be invited to enroll for a period of five years and 
may be permitted to extend their membership for 
further periods of not more than five years. When 
required to attend an R.A.F. station or centre, 
members will receive an allowance of 6d. an hour up 
to a maximum payment of 4s. for any one day’s 
attendance. Reasonable travelling expenses to and 
from such centres will also be refunded. 


Active Carbon from Bituminous Coal. 

A NEw process for the production of active carbon 
from graded lump coal has been developed as a result 
of joint investigations by the Fuel Research Organisa- 
tion of the Department of Scientific and Industrial 
Research and the Chemical Defence Research 
Department. An account of the inquiry is given in 
a Fuel Research Technical Paper issued by the 
Department. Active carbon has been produced in 
this country for some time by a process which involved 
the very fine grinding of the coal, briquetting at 
high pressure without a binder, carbonising at a 
relatively low temperature, and activating the result- 
ing coke with steam. The investigation was under- 
taken with the object of using carefully graded lump 
coal so that the necessity for grinding and briquetting 
would be eliminated. It was found that coals were 
available in this country which had, as a natural 
property, the correct degree of caking power to give 
a strong hard coke, without a large cell structure, 
which is necessary for producing the active carbon. 
In the early stages of the investigation, when the 
quantities of coal for trial were usually small, coal 
was carbonised at about 480 deg. Cent. in small-scale 
retorts at the Fuel Research Station at Greenwich and 
the resultant coke activated in laboratory apparatus 
at the Chemical Defence Research Department’s 
laboratories. In the later stages of the investigation 
when sufficiently large supplies of coal were available 
the activation was carried out in semi-technical plant 
at the Fuel Research Station. For full-scale experi- 
ments two retorts erected for experiments on the 
production of smokeless domestic fuel were used. 
Here it was found that a coke prepared at 650 deg. 
Cent. gave just as active a carbon as that prepared 
at 480 deg. while the strength of the product was 
greater. In tests made to ascertain the suitability of 
the carbons for industrial use it was found that in 
connection with solvent recovery the activity of the 
best carbon made was about 75 per cent. of that of good 
commercial carbons now available. Other tests 
showed the new product to be almost equal and in 
some cases superior to the carbon commonly 
employed. 


A Cuban Merchant Marine. 


OrveErRs for a number of ships are to be placed in 
this country in connection with the formation of the 
Cuban merchant marine, to be financed by a British 
concern. According to particulars published in the 
Journal of Commerce, the new company will be con- 
trolled in Cuba whilst the active management of the 
ships in all branches will be carried out by an expert 
in this country. For a number of years it is proposed 
that the new ships of the fleet will have British 
masters, officers, and engineers, and each ship will 
carry a number of Cuban cadets for training in all 
branches. The company will have its own naval 
architects and engineers, who will collaborate with 
the builders of the ships. With a view to making the 
company self-contained as a working unit, a dry dock 
with a lifting capacity of 7000 tons is to be provided 
at Havana. British shipbuilders have submitted 
plans and specifications for the new ships required, 
and when certain formalities have been arranged 
orders for thirteen vessels are to be placed. Two 
passenger liners, each of 10,000 tons deadweight, are 
to be built by Scott’s Shipbuilding and Engineering 
Company, of Greenock. Two 8000-ton cargo ships 
with passenger accommodation, two 6000-ton cargo 
ships, one tanker of 8000 tons deadweight, and a 
floating dock are to be supplied by the Furness Ship- 
building Company, Ltd., on the Tees. Four cargo 
vessels will be supplied by S. P. Austin and Son, and 
two similar ships by W. Pickersgill and Sons, on the 
Wear. The value of the thirteen ships is estimated at 
three million pounds. 


Safety in Mines. 


THE sixteenth annual report of the Safety in Mines 
Research Board—H.M. Stationery Office, price 2s. 
net—reveals the fact that a large part of the Board’s 
work now consists of the dissemination of the informa- 
tion concerning safety in mines which it has collected 
as a result of the experimental investigations which it 
has conducted since it was founded. The Research 
Station at Buxton would now seem to be less con- 
cerned with the acquisition of fresh data than with 
the distribution of the information already collected. 





In that connection it has recently been equipped with 





in safety methods. During the year 1937 the total 
number of visitors to the Station was 6153 and 
twenty-four demonstrations were given. Applica- 
tions from seven hundred other persons wishing to 
attend had to be declined or deferred. In addition 
to these visits to the Research Station, the dissemina- 
tion of information was promoted by lectures in the 
coal mining areas given by members of the Station 
staff. During the visits to the Station it is usual to 
give a demonstration of a coal dust explosion in the 
experimental underground roadway. Unfortunately, 
it is impossible to bring more than a small proportion 
of the country’s miners to the Station. To overcome 
this difficulty the Board has prepared a transportable 
wooden gallery, 60ft. in length and 5ft. square in 
cross section. Experiments with the use of this 
gallery as a demonstration unit are being continued. 


Electricity in Coal Mines. 


THE report of H.M. Electrical Inspector of Mines 
for 1937 shows that during that year there was a 
record increase in the use of electricity in British 
coal mines. The increase on 1936 of 83,000 H.P. 
exceeds substantially that recorded for any of the 
preceding years, and the totals above as well as 
below ground are now over 1,000,000 H.P., the actual 
figures being 1,010,350 and 1,151,655 H.P. respec- 
tively. If allowance be made for the considerable 
and rapid rise in the employment of electricity below 
ground, the report does not show a general unfavour- 
able result as regards accidents, although the number 
of reportable instances of fire arising from damage to 
or defects in electrical apparatus in the last two years 
calls for consideration. During the year reviewed 
there were twelve fires attributable to these causes, 
the same number as in 1936. Some of them were not 
serious, and while no personal injury resulted from 
them in 1936, in attacking a fire in the following year 
seventeen men were affected by smoke, two of them 
dying later from lobar pneumonia. The use of elec- 
tricity in 1937 was responsible for eight accidents 
involving the loss of eighteen lives. Four were 
instances of electric shock, with one person killed in 
each case. Two ignitions of fire-damp resulted in the 
loss of eleven lives, two men died in consequence of a 
fire produced in some unexplained manner by elec- 
tricity, and one man lost his life by the unexpected 
starting of a coal cutting machine with a defective 
interlock. Two of the electric shock accidents 
occurred on the surface and all the others below 
ground. The two explosions were attributable 
respectively to a coal cutting machine with an 
imperfectly closed switch cover and to an auxiliary 
fan motor that was not designed to be flame-proof. 
Fifty-six non-fatal accidents during 1937 involved 
injury more or less serious to sixty-four persons, 
whilst eleven reportable dangerous occurrences did 
not result in personal injury. There were also eighteen 
persons injured in two of the fatal accidents. While 
the non-fatal accidents exhibit a tendency to increase, 
it is to be remembered that during the last ten years 
the total horse-power of motors in use has risen by 
approximately 478,000 and the increase has been 
most marked in the last four years, during which 
approximately 273,000 H.P. or 57 per cent. of the 
increment was added. 


The London Balloon Barrage. 


On Tuesday, September 6th, a demonstration of its 
equipment and working was given at Kidbrooke by 
the first of the balloon barrage squadrons. In the 
demonstration eight balloons were inflated and mani- 
pulated in such a manner as to provide a close-set 
fence of cables which would trap aeroplanes. Each 
unit comprises a lorry and trailer with a balloon 
and a crew of ten men. On each lorry is carried a 
deflated balloon and the necessary equipment to get 
the lorry over ditches, a drum of cable and a motor 
winch with pulleys and guides for the speedy reeling 
and unreeling of thousands of feet of cable. The 
trailer carries a number of cylinders of hydrogen for 
inflating the balloon. According to Air Commodore 
J. G. Hearson, who commands the Balloon Barrage 
Group, 600 balloons tethered at intervals of about. 
100 yards round the centre of London would cover 
the whole area within a five-mile radius of Charing 
Cross. Such a barrage would make it very dangerous 
for any aeroplane to pick its way through it. The 
balloons used are similar to the type of kite balloons 
employed for observation work at the end of the war. 
They have large snub noses, which taper away towards 
the tail, where vertical and horizontal stabilisers, 
filled by the wind, prevent the gas bag from rolling 
and keep it pointed into the wind. Eight handling 
cables dangle like a fringe from the envelopes and a 
valve cable enables the bag to be deflated as the 
tethering cable is wound in. This valve automatically 
regulates the amount of gas in the bag at high 





altitudes. 
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Some Canadian Wharf Structures of 
Steel Sheet Piling.’ 


By ROBERT F. LEGGET, M. Eng. (Liverpool), Assoc. M. Inst. C.E. 
No. I. 


INTRODUCTION. 


HE basis of design of that large and important 

group of civil engineering works generally classed 
as retaining structures and including retaining walls, 
wharf, dock, and quay walls, appears to have reached 
an interesting phase in its development. Up to com- 
paratively recent times the weight of a retaining 
structure constituted its main stabilising factor, 
being correlated in the case of so-called gravity walls 
with the forces tending to overturn the wall in such a 
way as to keep calculated stresses within certain 
well-defined limits. More recently there have been 
evolved for general use thin diaphragm walls of sheet 
piling, variously known as bulkhead or flexible walls, 
which have proved of special value for retaining 
structures, such as wharf and quay walls. That this 
type of structure is not wholly a product of the last 
few decades is shown by the fact that in Vol. I of 
the ‘“ Transactions” of the Institution of Civil 
Engineers there is a paperf by Mr. M. A. Borthwick, 
describing the construction of Brunswick Wharf, 
Blackwall, using cast iron sheet piling and a cross 
sectional design strangely similar to those used 
to-day with interlocking steel sheet piling. A re- 
production of the essential features of this design is 
here presented as Fig. 1 in view of the rarity of 
this first volume of the Institution’s publications. 

In future civil engineering work there will still be 
many and various retaining structures, including the 
majority of large dams, which must be designed in 
accordance with standard methods for gravity walls. 
In the case of many smaller retaining structures the 
local geological conditions will be such as to obviate 
the possibility of utilismg a bulkhead type of wall. 
There remains, however, a considerable field in which 
the sheet pile wall would appear to be especially 
suited. A design of this type can be considered, how- 
ever, only if its adoption will result in an economical 
solution of the construction problem under con- 
sideration. The essential element in bulkhead 
wall design suggests that this economy can ofttn be 
achieved, the use of maximum tensile and compressive 
stresses in resisting bending movements being at 
once of appeal to the logical side of the engineering 
mind, and of unquestionable structural efficiency. 
In addition, the structural use of the soils into which 
sheet pilmg is driven, by dependence on them for 
passive resistance to outward movement of the wall, 
constitutes a change in attitude towards foundation 
strata which carries with it a further suggestion of 
basic economy. 

The trend towards the wider use of bulkhead walls 
of sheet piling, more especially as wharf and dock 
walls, has naturally been reflected in the publications 
of the Institution. Mention may be made, for 
example, of the discussion of the two papers on 
Calcutta port extensions which appeared in Vol. 233 
of the ‘‘ Minutes of Proceedings,” and especially to 
the contribution of Mr. Wentworth Sheilds (page 385), 
in which attention was called to the notable marine 
works carried out in steel sheet piling at the port of 
Bremen. Mr. R. N. Stroyer’s paperst presented to 
the Institution are a further indication of the interest 
which this type of construction has aroused and form 
an important part of the literature dealing with the 
theory of bulkhead wall design which has appeared 
in the last two decades. Simultaneously with this 
development of design methods the scientific study 
of soils (using this word in its geological sense as 
indicating all unconsolidated deposits) has progressed 
in a remarkable way. The recent International Con- 
ference on Soil Mechanics and Foundation Engineer- 
ing, held at Harvard University in June, 1936, 
demonstrated vividly the advances which are being 
made along this avenue of investigation. 

Little has been published in English, however, with 
regard to the details of actual applications of steel 
piling to marine works and similar structures. The 
following notes are therefore submitted to the 
Institution as representative of modern practice in 
this class of work in Canada. The works described 
are all relatively small, and all refer to the use of 
steel sheet pilmg, but as it seems probable that the 
widest use of steel sheet piling will prove to be for 
small and medium-sized structures, this somewhat 
unusual attention to minor works may perhaps be of 
value. The six structures selected have each some 





* Paper submitted to the Institution of Civil Engineers by 
permission of the Department of Public Works, Canada, but 
printed only in short abstract in the Journal of the Institution. 


+ “‘ Memoir on the Use of Cast Iron in Piling, Particularly at 
Brunswick Wharf, Blackwall,’ M. A. Borthwick, “ Transac- 
tions,” Inst. C.E., Vol. I, page 195. 


¢ ‘‘ Earth Pressure on Flexible Walls,” first paper, ‘‘ Proc.,”’ 
Inst. C.E., Vol. 226, page 116; second paper, Journal, Inst. 
C.E., Vol. I, page 94. 


special features by reason of their situation ; they 
thus illustrate the diversity of this type of work even 
in the eastern part of the Dominion. All were con- 
structed for the Department of Public Works, 
Canada, and as the work of this important engineering 
organisation does not appear to have been brought to 
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FIG. 1—-BRUNSWICK WHARF, BLACKWALL 


the notice of the Institution, an introductory note is 
presented outlining briefly its history and functions. 


THE DEPARTMENT OF PuBLIC WorkKS, CANADA. 


* The provision which, in Europe, the State 
makes for the protection of its citizens against 
foreign enemies is in America required for what 
a French writer has beautifully and accurately 
called the ‘war with the wilderness.’ The 
defence of an important fortress . . . is not more 
a matter of common concern to the European, 
than is the construction of the great communica- 
tions to the American settler ; and the State, 
very naturally, takes on itself the making of the 
works, which are matters of concern to all 
alike.” 


Thus did the Earl of Durham write of public works 
in Canada in his famous Report to Queen Victoria, 
dated January 31st, 1839. The words so eloquently 
used a century ago are still a fitting mtroduction to 
that section of federal organisation which has been 
charged with the main responsibilities of conducting 
this ‘“‘ war with the wilderness’ in Canada. As in 
1839, so now are the public works of the Dominion 
a matter of public concern and national interest, 
despite their frequent isolation. 

The Department of Public Works is one of the 
oldest public services in Canada, being a direct 
descendant of the first Corporation of the Board of 
Works for Lower Canada, as Quebec was known 
originally. As a Corporation it had only a brief 
existence, since in 1844 the name was changed to the 
New Board of Works, and finally in 1846 to the 
Department of Public Works, which name is still 
in use to-day. Between 1846 and 1867 (the year of 
Confederation and the focal point for all Canadian 
historical references) the Department was under the 
supervision of Commissioners of Public Works of the 
United Provinces of Upper and Lower Canada, but 
when the Dominion of Canada was constituted, a 
Minister of Public Works was included in the Federal 
Cabinet, and the Department has always been headed 
by a Federal Minister, since that time. 

Initially, as can well be imagined, all types of 
public works had to be carried out by the Government 
as the young country gradually developed, and no 
division of work was attempted until the formation 
of the Department of Public Works, ‘with the excep- 
tion of lighthouses, which, until 1867, were under the 
management of the Trinity Houses of Montreal and 








Quebec, and in the case of the two maritime provinces, 


under the provincial Boards of Works. As indicating 
the extent of the works provided, it may be men- 
tioned that at the time of Confederation, a total sum 
of 48,612,134-83 dollars had been expended by the 
Department on public works, of which about three 
million dollars represented the cost of marin 
works. 

When the Department was reconstituted as the 
Public Works Department for the Dominion of 
Canada, in 1867, all public works were reviewed and 
segregated, provincial and federal responsibilities 
being carefully allocated. The division may be sum- 
marised by listing the works which were then placed 
under the jurisdiction of the Federal Department, 
these being :— 

(a) Railways. 

(b) Canals and all other works on navigable 
waters constructed by Provincial Governments 
prior to July Ist, 1867. : 

(c) All Federal public buildings, provincial 
buildings being returned to the care of Provincial 
Governments. 

(d) Main roads of military and imterprovincial 
importance, including interprovincial bridges, all 
other highways reverting to provincial control. 

(e) Slides and booms built by the Government to 
convey timber into navigable waters. 

(f) Government-owned telegraph lines. 

(g) Construction of ports, harbours, piers, and 
the necessary dredging operations for assisting 
navigation. 

(hk) Construction of lighthouses, but not their 
maintenance, this work being a charge of the Federal 
Department of Marine. 


Item (d) and (e) are an interesting reflection on the 
state of Canada at that time ; the former division of 
work has long since passed out of the Department’s 
control, all roads being now a provincial responsi 
bility, although interprovincial bridges still occupy 
an important place in the work of the Department. 
Slides and booms remain a small but important part 
of the Department’s work, still being under the control 
of the Department, although leased to and operated 
by private logging companies. By an Act in 1879 
there was set up a Federal Department of Railways and 
Canals, which took over from the *‘ parent ’’ Depart- 
ment all matters affecting railways and canals. The 
Department of Marine had been given charge of the 
construction of lighthouses during the years between 
1867 and 1875. In 1936 these two Departments were 
amalgamated into a Department of Transport, which 
is also to have charge of Government telegraph 
lines. 

It will be seen, therefore, that the main work of 
the Department of Public Works at the present time 
is in connection with all Federal buildings, inter- 
provincial bridges, and similarly international bridges, 
and all works on navigable waters, excluding the 
following :—Canals, the St. Lawrence Ship Channel, 
lighthouses and the eight main ocean ports. Buildings 
come under the Chief Architect’s Branch of the 
Department, which is quite distinct from that of the 
Chief Engineer. As indicative of the wide scope of 
the responsibilities of the latter it may be mentioned 
as an example that the total investment in marine 
structures in harbours and rivers alone, from July Ist. 
1867, to March 3lst, 1934, was 155,325,517-93 
dollars, which does not include certain dredging costs 
charged to maintenance and operation. 

Although marine structures are here specifically 
mentioned, since the projects to be described are all 
of this character, the works on navigable waters under 
the charge of the Chief Engineer include many other 
different types. Important river regulation work is 
carried out in the head waters of the Ottawa River, 
and the flow from storage reservoirs adjusted to serve 
the interests of the lower part of the river. In British 
Columbia, control works on the Fraser River and in 
its estuary form a large part of the District Engineer’s 
responsibilities. All ferries across interprovincial 
waters are under the control of the Department, as 
also are all the graving docks in the Dominion, the 
construction of which can only be started when the 
approval of the Chief Engineer has been obtained. 
To proceed with this list would be but to enumerate 
other important branches of public engineering 
work ; sufficient has perhaps been written to indicate 
the important place which the Department occupies 
in the economic life of the Dominion. 

The present Minister of Public Works is the 
Honourable P. J. A. Cardin, who has as his Deputy 
Minister the head of the permanent staff of the 
Department, Mr. J. B. Hunter. All engineering work 
of the Department is under the charge of Mr. K. M. 
Cameron, Chief Engineer, who is assisted by Mr. R. 
de B. Corriveau, Assistant Chief Engineer, two 
Supervisory Engineers for the provinces of Quebec 
and Ontario, and fourteen District Engineers, the 
offices of whom are situated at strategic points 
across the Dominion. 

It has been possible to prepare and present this 
paper only with the co-operation and approval of 
many officials of the Department, and acknowledg- 
ment of this aid is therefore gratefully made, and 
especially to Mr. Hunter and to Mr. Cameron, with 
whom, as also with members of his staff, the writer 
has had the privilege of discussing the works and 
problems herein described, while acting as engineer to 
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the Canadian Sheet Piling Company, Ltd., of 


Montreal. 


L’ANSE AU Braurits FisHinc Harsoovr, P.Q. 

The Gaspé Peninsula is the eastern extremity of 
the Province of Quebec on the south shore of the St. 
Lawrence River. Separated by the beautiful Mata- 
pedia Valley from the rest of the province, it is about 
200 miles along and 80 miles in average width. The 
total population is about 100,000, all living within 
almost a mile of the coast, the whole interior of the 
peninsula being still quite wild and undeveloped. 
Fishing is the main occupation of the people, off-shore 
line fishing being possible for about six months of 
each year, boats being laid up for the winter months 
about October. The road which now surrounds the 
peninsula was completed only in 1931, previous to 
which transportation was possible only by boat in 














a 


a Campbellton ” 
PROVINCE OF NEW BRUNSWICK 





FF New Carlilse 
leu, op o 
> 1s f 

aff “ > 


all local fishermen would have been jeopardised. Re- 
construction had therefore to be done during winter, 
and surveys and design work were started immediately 
by the staff of Mr. L. G. Trudeau, District Engineer, 
of the Department of Public Works, at Rimouski, 
P. Que. 

After careful consideration it was decided to use 
steel sheet piling for this work, the estimated first 
cost being less than that for reconstruction in 
creosoted timber and only slightly more than that for 
untreated timber, estimates of time for completion 
being less than with other designs, since all débris 
apart from thatin the channel could be left in place and 
surrounded by the new sheet pile walls. In addition, 
the use of steel would obviate the trouble experienced 
during recent years due to the deterioration of the 
timber previously used through the ravages of 
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PLAN OF HARBOUR 


FIG. 2—RECONSTRUCTION 


summer and sleighs in winter, apart from the con- 
venience of a branch railway line along the south coast, 
completed to the small town of Gaspé in 1912. The 
requirements of coastal shipping and fishing have 
therefore called for many small marine works along 
this isolated coast line, and to-day these number about 
six hundred, consisting of wharves, protection break- 
waters and jetties, and enclosed fishing harbours, 
all of which have been provided by the Dominion 
Government, through its Department of Public 
Works. 

One of the most extensive fishing harbours is that 
of L’Anse au Beaufils (see Fig. 2), which serves the 
fishermen for about 25 miles of adjacent coast. A 
protected entrance channel, having a depth of 5ft. 
of water at L.W.O.8.T., leads to an enclosed harbour 
2-25 acres in area, providing shelter for almost sixty 
fishing boats. This sheltered basin, formed by the 
mouth of the L’Anse au Beaufils River, has for long 
been used by fishermen, having been gradually 
improved by the Department of Public Works during 
the last fifty years. Previous to October, 1933, the 
protection jetties and inner wharf faces had all been 
constructed of rock-filled timber cribs close faced, 
in some cases, with timber piles and sheeting, dressed 
timber having gradually displaced the local round 
timber originally used. 

On October 25th, 1933, Eastern Canada was 
ravaged by a severe storm, accompanied by a heavy 
snowfall. Above L’Anse au Beaufils snow was 
followed by a phenomenal rainstorm, approaching 
almost the nature of a “‘ cloudburst,” which, together 
with the melted snow, caused an unprecedented 
flood in the small river. On its course to the sea this 
flood washed down trees and other débris, blocking 
the main channel beneath the highway bridge above 
the harbour, overflowing on to the two sides of the 
developed area, consequently damaging most of the 
adjacent buildings and completely wrecking the two 
protection jetties to the entrance channel. All the 
cribs were displaced, some turned almost upside 
down, the channel itself being blocked by gravel and 
other débris to well over L.W.O.8.T. Forty fishing 
boats were sheltering inside the harbour ; if they could 





not have been taken out in the spring the livelihood of 





- TYP'L CROSS SECTION THRO. 
TIMBER BREASTWORK - 


WORKS AT L'ANSE AU BEAUFILS HARBOUR, 


were therefore called for and in February, 1934, a 
contract for the reconstruction work was awarded to 
Ludger Lemieux Limitée, of Quebec, at a price of 
16,659 - 39 dollars. 

This original contract covered the reconstruction of 
the central parts of the two protection jetties, the 
outer ends and the inner part of the harbour walls 
being left for reconstruction at a later date. The 
design adopted consisted, in the case of the eastern 
jetty, of two rows of a suitable section of steel sheet 
piling (weight 18-56lb. per square foot, section 
modulus 7- 82in. cubed per foot) in lengths of 23ft. 6in., 
to be driven to an ultimate penetration of 6ft. 6in. 
The two walls were to be connected by means of I}in. 
diameter tie rods, upset to 2in. at the ends, each in 
two sections connected with a turnbuckle, at 
7ft. 10}in. centres, bearing through steel plates 
on two continuous steel walers, consisting of 7in. by 
14-75lb. channels, suitably connected. These 
channels were placed on the inside faces of the steel 
piling in view of the severe ice conditions which obtain 
in Eastern Canada, being connected to the steel 
piling with lin. diameter bolts at every second pile, 
the bolts bearing on to the channels through 8in. by 
8in. by }in. plates. The design for the western jetty 
was similar, but consisted of one wall only for a part of 
its length on the channel side, which was secured to 
timber anchorpiles 28ft.away from thewall, and braced 
by raking piles and connected by continuous 10in. 
round timbers. The specification called for all steel 
work to be given one coat of approved acid-free tar 
before installation, and all steel work exposed above 
low water level to have an additional coat after 
erection and before the placing of the sand and gravel 
which was to be used as fill material from the top of 
the débris of the old work up to finished surface level, 
5ft. above H.W.O.8.T. 

Construction operations were featured by sim- 
plicity, the one piece of heavy plant employed being 
a timber pile driving frame mounted on rollers, on 
the face of the fixed leads of which worked a No. 9B2 
McKiernan Terry hammer at 120 Ib. steam pressure. 
With this apparatus all steel piles were swung into 
place, after being hauled to the site over the snow 





driven. Substantial temporary timber walers were 
used, two pairs of 10in. square timbers correctly 
spaced being used for each panel of twelve or four- 
teen piles, all of which were interlocked in place before 
any driving was done, the driving always starting with 
thelast two piles placedand working backalong the wall. 
In this way the contractor was able to maintain a good 
straight wall and to drive past the many obstructions 
which were encountered. The most serious of these 
was met during the driving of the first panel, when 
twelve piles were driven unwittingly through six 
12in. by 12in. face timbers of an old crib which had 
been deeply buried in gravel and which was only 
revealed when later the spring freshet started and 
washed away the gravel above. Reconstruction was 
sufficiently far advanced to enable a dredger to come 
in to clear the entrance channel in the early spring, 
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after the ice had gone out, and in this way the 
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harbour was opened for the use of fishing vessels 
almost at the normal time of year. 

The following are the main items in the con- 
tractor’s schedule of prices :— 


Dollars. 
Excavation, earth and crib work, 930 cubic yards... 2-00 
Steel sheet piling, 469 units* ... ... ... ... ... 22-00 
Square timber, 4-38 M. (f.b.m.) 43-00 
Tie rods (complete), 52 units ee wail) es 11-00 
Fill, 1070 cubsoyerrds... 0.0.0 eee eee wee ED 
Anchor piles, 19 units S201 0 eee) ane « hee 
Breast work (complete), 8.60 M. 45-00 
Fenders, 5 units ... ee > ae 15-00 


* It is now the practice of the Department to pay for all 
permanent steel piling as square feet of driven wall. 

This initial reconstruction work proved satisfactory 
and was liked by the fishermen using the harbours ; 
hence the use of steel piling has been extended to the 
inner walls of the harbour using a lighter section 
weighing 10-34]b. per square foot with a section 
modulus of 2-25in. cubed per foot, and also to the 
two outer ends of the projection jetties, using a 
heavier section of piling weighing 25-35 Ib. per square 
foot and having a section modulus of 17-52in. cubed 
per foot of wall. 

The harbour entrance is exposed to easterly seas, 
and hence corrosion and abrasion are problems which 
have been given consideration. The steel used for all 
piling, &c., contains between 0-25 and 0-35 per cent. 
of copper and is protected initially by the tar coating 
already mentioned. A test is being carried out at this 
situation with exposed pieces of standard, copper 
bearing, and high-tensile “ Resista”’ steels, and at 
another similar place with adjacent walls of stan 
dard and copper bearing steel sheet piling, useful 
results from which may be available in a few years’ 
time. No really satisfactory protection againsi 
abrasion (by sand and gravel) appears to have been 
evolved as yet, although recently some success has 
been achieved in California by using on top of a base 
coat of tar a Zin. mastic coating formed by throwing 
dry beach sand against an asphalt coating applied 
hot, the process being repeated until the necessary 
thickness is attained. 

Another minor but interesting problem may be 
mentioned. The Gaspé coast is featured by distinct 
littoral drift, movement being from east to west, 








272 


THE ENGINEER 





Sept. 9, 1938 








well-defined accretion and erosion being regular 
features of all projecting structures other than the 
* block and span ”’ type of wharf approach. At New 
Carlisle, some miles to the west of L’Anse au Beaufils, 
an old solid timber wharf has recently been rebuilt 
in a similar way to the work described, using steel 
sheet piling, and within a year of completion erosion 
on the east side had extended to an additional depth 
of 6ft. at the original high-water line. Severe storms 
may have been a contributory cause, but it is thought 
that possibly the eddies set up in the troughs of the 
piles as waves wash along the steel face may have 
been an even more potent feature. Investigations are 
proceeding and similar records are being searched for, 
since the problem is an important one, and if the 
assumed solution is correct suitable remedies might 
be evolved. 


WuarkF EXTENSION aT PoINTE av Pic, P.Q. 


Some of the earliest white settlements in Canada 
were founded on the north shore of the river St. 
Lawrence, especially in the stretch immediately 
below the capital city of the ancient Province of 
Quebec. One of the most extensive of these settle- 
ments, as well as one of the most interesting from the 
historical standpoint, is that around the shores of 
La Malbaie, centring around the town of that name 
84 miles below Que sbec. At the entrance to the bay 
is situated the main deep-water quay of the district, 





its designation bemg Pointe au Pic. A wharf has 
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tage of facilitating the placing of anchorage and tie 
rods for the main wall of steei piling. The range of 
spring tides being 17ft. 6in. and the top of the wharf 
7ft. 6in. above H.W.O.8.T., the necessary steel piling 
ranged in length from 67ft. to 75ft., 55ft. piles being 
used to provide the necessary opening in the front 
wall for the movable slipway used for landing from 
the river steamers at all stages of the tide. The result- 
ing cross section gave an “ equivalent span ” for the 
beam formed by the steel pile wall of about 30ft., and 
design calculations consequently called for the use 
of piling weighing 48-74 Ib. per square foot and having 
a section modulus of 55: lin. cubed per foot, all piles 
being of copper bearing standard structural steel. 
Two sets of tie rods were used as supports, the main 
and lower set being situated 2ft. above L.W.O.S.T. 
(i.e., about one-ninth of the tidal range above low 
water), and it may be noted that this proved to be 
about the minimum level practicable. The main 
rods were 2}in. diameter, upset at the ends to 3}in. 
diameter, situated at every second pile. This arrange- 
ment, dictated by the excessive reaction at this level, 
obviated the use of a continuous channel waler, each 
rod being passed through the web of a pile, its nut 
bearing on to the web through a special plate washer, 
9in. by Yin. by l}in. A subsidiary system of 1}in. 
diameter tie rods, one to every six piles, was con- 
nected to an arrangement of channels securing the 
top of the piling and forming the base for the rein- 
forced concrete coping beam which surrounds the 


3 - 12¢x 12*Timber 
Guard Piles 











Old Slipway --1 
(Filled in) a \ 
\ Continuous R.C. 

\ \ Anchor Walls 

\ 

Outline of 4 \ 











1) 
2. 


\ 


Old Wharf \ \ 






\ 

















\ Timber Fender 


scheduling was called for. Almost before the ice had 
gone out of the river the contractor was erecting the 
substantial timber falsework (using round timber 
piles and 12in. by 12in. timbers as stringers), which 
supported the timber guide walers for the driving of 
the steel piling. All the steel piles were delivered 
directly to the wharf on May 11th by a small ocean 
freighter, which berthed along the western side of the 
wharf, thus enabling the contractor’s main derrick to 
assist in the unloading, this method being necessary in 
view of thesize of 75ft. piles, each of which weighed about 
5000 lb. Practically all other construction material 
was delivered by river vessels, except the rock fill, 
which was obtained from local quarries. 

The derrick which the contractor used had a special 
lattice steel boom, 110ft. long, capable of lifting 5 tons 
at 50ft. radius, and for this job it proved to be most 
suitable in view of the cramped working space, the 
weight and size of the piles to be handled, and the 
projection of the new wall so far in front of the old 
structure. Two moves only in the position of the 
derrick were necessary in order to complete the whole 
reconstruction. All piles were set up in panels and 
driven in the usual panel method by means of a 
No. 9B2 McKiernan Terry hammer, the driving 
proving reasonably hard, average progress resulting 
in the placing and driving of about sixteen piles per 
eight-hour shift, two of which were worked during 
pile driving operations. For practically all pile 
driving short swinging leads were used. Despite the 
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FIG. 3—WHARF EXTENSION AT POINTE AU PIC, 


existed here for a considerable period; in 1855 the 
approach was 470ft. long, and at the time of Con- 
federation (1867) 53,487-00 dollars had already been 
spent on the structure, the depth of water at 
L.W.O.S.T. being then 18ft. Subsequently exten- 
sions were added to the head block, always in timber. 
In the course of time the sub-structure gradually 
deteriorated, although marine worms are not found 
in this locality, Rimouski being the limiting position 
at present for the river St. Lawrence. Concurrently 
the use of the wharf was increasing and to-day it is an 
important port of call for the large river steamers of 
Canada Steamship Lines which pass on their way to 
and from their daily voyage up the scenic Saguenay 
River, the wharf being also the landing place for the 
adjacent Manoir Richelieu, a large and important 
summer hotel. In addition, this wharf is the terminal 
point during winter months for the only steamer 
which continues to use the Lower St. Lawrence 
through the winter, despite the pack ice which then 
extends well out into the gulf and the absence of 
navigation lights ; this vessel is the s.s. ‘‘Sable I,” the 
winter voyages of which are epics of navigation. For 
these reasons when reconstruction of the wharf had 
become obligatory, it was impossible to contemplate 
prolonged interference with traffic, and therefore, as 
also on grounds of ultimate economy, the use of 
suitable steel sheet piling was decided upon. Designs 
were prepared and construction supervised by Mr. 
A. G. Sabourin, District Engineer of the the: ase 
of Public Works at Quebec, and his staff. 

Advantage was taken of the reconstruction opera- 
tions so to design the steel piling that a greater depth 
(up to 25ft.) of water at L.W.O.S.T. could be obtained 
by dredging when necessary in the future, this work 
being possible in view of the deep stratum of compacted 
sand on which the wharf is founded. Similarly, and 


as is shown in Fig. 3, the plan of the head block was 
changed, a considerable extension in front of the old 
structure being obtained, giving the added advan- 
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new wharf head. The use of acid-free tar on all steel 
work was specified as at L’Anse au Beaufils. All tie 
rods were connected to continuous anchorage beams 
of reinforced concrete, suitably supported during 
construction on the rock filling which was used 
throughout the work except around the tie 
rods and immediately behind the steel piling 
where selected gravel filling was specified. The 
design included the necessary provision of bollards, 
mooring rings, fenders and access ladders. Attention 
may be called to the convenient arrangement of 
ladder rungs possible with deep arch piling and 
also to the manner in which a rigid base for fenders 
is provided by securing timbers in the outer troughs 
of the piles at regular intervals, to which the face 
timbers can be secured for easy replacement. A 
special rounded corner necessitated some detailed 
waler and tie rod connections, but as they are not a 
usual feature they need not be described ; the movable 
slipway followed standard lines of design 

Tenders for the work outlined were called for by the 
Department and in October, 1934, a contract was 
awarded to the low bidders, Messrs. Hill and Sibbald, 
of St. Catharines, Ont., at a price of 117,072-50 
dollars. Extra work subsequently increased this 
figure to 128,636-44 dollars. Details of the main 
unit prices follow :— 


Dollars. 
Copper steel sheet piling, 750-22 tons 83-00 
Copper steel channels, girders, &c., 29 tons 190-00 
Copper steel tie rods, 65-79 tons 160-00 
Rock fill, 19,180 cubic — -00 
New building see 14,000-00 
Ladders, four... “x 70-00 
Bituminous pavement, 13851 square yards e 1-50 
Wooden fenders, 44 . ees 30-00 


It did not prove possible to start operations before 
the winter set in, and it was not until April, 1935, that 
the first work was undertaken. The wharf had to be 
available for use by the first river steamer on June 
15th, so that careful construction planning and 





NOTE ON BORINGS. 
All borings taken at the site 
disclosed well packed sand to 
a depth well below the max. 

penetration of piling.’ 
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THRO. FRONT WALL - 


PROVINCE OF QUEBEC 


length of the piles, no ‘leaning ’”’ occurred, this being 
due to the great care exercised in placing the piles 
and in the driving of the end pair of each panel. 
Driving started at the inner end of the western wall 
and proceeded without interruption round to the east 
wall. Rock filling was co-ordinated with pile driving, 
so that it proved possible to install all the main tie 
rods shortly after the piles were driven. Although 
the reconstruction was not completed until the 
middle of July the work was far enough advanced by 
June 15th to enable the first river steamer to berth as 
scheduled, all the steel piling having by that time 
been driven. The regular river steamers are each 
about 350ft. long, having a gross tonnage of 4140 
short tons and although the captains are accus- 
tomed to manceuvre their ships by using the corners 
and ends of wharf as bumpers, the change from wood 
to steel has been regarded favourably. Later in the 
year a bituminous surface was laid and permanent 
buildings erected to serve the wharf traffic and the 
completed structure has since been in regular use. 
The reconstruction demonstrated the practicability 
of using steel piling for such relatively small structures 
in order to provide a great depth of water, even with 
a high tidal range, and the stiff-leg derrick with a 
long boom proved an ideal construction unit for this 
somewhat exceptional work. 
(Zo be continued.) 








New Zeatanp Arr Mar Service.—An agreement has 
been signed by the New Zealand Government and the 
Union Airways for the company to form a joint company 
to operate the Tasman Sea air mail service. It is intended 
to run a triangular service, Sydney-Auckland-Wellington, 
when facilities at Wellington are available. Until then 
there will be an alternate weekly service between Sydney 
and Auckland. Later, this will be extended to a thrice- 
weekly service to synchronise with the service between 
Australia and England. 
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Empire Exhibition, Glasgow. 
No. XIX. 
(Continued from page 250, September 2nd.) 


N the following article we continue our description 
of the engineering exhibits at the Empire Exhi- 
bition, Bellahouston Park, Glasgow. 


Watson, LAIDLAW AND Co., Lrp. 


Representative of the products of Watson, Laidlaw 
and Co., Ltd., 98, Laidlaw Street, Glasgow, C.5, the 
centrifugal machines and hydro-extractors shown on 
the firm’s stand in the Sugar Machinery Section of the 
Palace of Engineering are manufactured both for 
industrial purposes and for use in the sugar industry. 
One of the chief users of centrifugal machines is the 
sugar industry, and therefore we propose to defer the 
description of these machines to a later date in an 
article dealing specially with the Sugar Machinery 








FIG. 119—-HYDRO - EXTRACTOR—WATSON, LAIDLAW 
Section, although, of course, centrifugal machines are 
used in many other industries. 

Illustrated in the accompanying engraving, Fig. 
119, is one of the firm’s latest products—an elec- 
trically driven hydro-extractor, known the 
‘** Autolift.”” This machine is exhibited on the stand, 
but the photograph reproduced in Fig. 119 shows an 
installation in a large laundry. The machine is built 
on what the company terms the “ self-balancing ”’ 
principle—that is to say, the loaded basket is allowed 
to assume its own centre of gravity as the axis of 
rotation. The steel framing is of heavy section and 
welded where this method can be adopted without 
affecting ease in erection or dismantling. It is insu- 
lated with rubber so as to reduce vibration to a 
minimum. The electric motor is carried overhead in 


as 
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FiG. 120—CENTRIFUGAL OIL EXTRACTOR 
—WATSON, LAIDLAW 


such-a position that it cannot be readily damaged by 
water, while at the same time it can be easily and 
quickly disconnected from the spindle of the machine 
and raised so as to give access to the main bearing 
and conoidal buffer without disturbing any electrical 
connection. The motor is directly connected to the 
spindle of the extractor and drives through a friction 
coupling. Starting and stopping is effected by means 
of the same switch handle as applies the brake, so 
that the current cannot be switched on while the brake 
is operating, nor can the brake be applied while the 
current is on. This switch is also interlocked with 
suitable safety guards, which must be closed before 
the machine can be started and cannot be opened 
until the basket is practically at rest, making the 
operation of the machine practically foolproof. 


hand, or, if of the under-driven type, have been fitted 
with baskets which lift out, but in this new machine 
there is fitted a special form of mechanical unloader, 
shown in the raised position in the illustration, which 
quickly unloads the machine, thus saving consider- 
able time and making the operation of the machine 
less fatiguing to the operator. This mechanical 
unloader is divided into four compartments so that 
the hydro-extractor can be quickly loaded without the 
risk of the clothes being torn when a high speed is 
reached, while at the same time it enables the load 
to be quickly removed in four segments when extrac- 
tion is completed. An additional advantage of this 
method of unloading is that the goods taken from the 
machine are easily shaken out and prepared for 
ironing. The mechanical unloader is operated by 
means of push buttons and is controlled by limit 
switches, whereby, on the completion of a run, 
successively the machine is opened, the unloader 
engaged, and the unloader raised. The period during 
which the machine runs is controlled by means of a 
time switch, which can be set to switch off the current 
after a run varying from zero to thirty minutes. 
The machine is completely self-contained and there is 
no need for electric lifting blocks, runways, spare 
baskets, positioning trolleys, and so forth. 

A small centrifugal extractor on view is designed 
for the recovery of oil which may be lost in metal 
cuttings or small finished articles, when oil is used 
for machining. It has a basket 14in. diameter and 
a capacity of 30]b., and is shown complete with 
gearing for driving by belt from an existing counter- 
shaft. The arrangement is as shown in the drawing, 

















FIG. 121—HYDRO - EXTRACTOR—WATSON, LAIDLAW 


Fig. 120. The machine requires about 3} H.P. 
for driving purposes, and the speeds of the counter- 
shaft and basket, or pan, are 550 and 2000 r.p.m. 
respectively. The oily parts or swarf are put in the 
pan A, which is then set in motion, thus separating 
the oil by centrifugal action. The separated oil is 
driven through the lip B, wherein a ring of felt is 
fitted, so that the cuttings cannot pass through. 
Moreover, the ring also acts as an oil filter. The 
expelled oil is collected in the outer case and flows 
through the spout into any suitable receptacle. 
A simple form of brake shoe acts on the large counter- 
shaft pulley through the lever C, to bring the machine 
quickly to rest. The pan is driven simply by frictional 
contact between its under surface and a leather- 
faced disc on the top of the spindle, being held 
centrally by a continuation of the spindle, which 
fits into a recess in the pan bottom. This arrange- 
ment permits a little slip at starting, whereby the 
driving belt is relieved of sudden strains. 

For making experiments in the laboratory, or for 
testing a product during manufacture, a small 6in. 
hand-power centrifugal machine is shown on the 
stand. The speed of this machine can be arranged 
to give approximately the same results as are obtained 
from full-size centrifugal machines. The basket is 
so designed that it can be partially dismantled so 
as to enable the contents to be inspected in section 
after spinning; furthermore, the construction also 
facilitates the basket being thoroughly cleaned 
between each experiment, for the outer casing is 
removable. A perforated basket can be used for 
drying purposes, or a solid basket for experiments 
involving decantation. 

Five hydro-extractors, including the “ Autolift ” 
machine described above, are on view on the stand, 
typical of the machines which are extensively used 
in the laundry and textile trades. These machines 





having a capacity of 4 cubic feet, which is designed 
to run at 1500 r.p.m. and two machines known 
by the makers as the ‘“ Vintork,”” which have baskets 
36in. and 42in. diameter respectively, and run at 
the relatively high speeds of 1250 and 1050 r.p.m. 
Their respective capacities are 8-25 and 12-8 cubic 


feet. The 42in. machine is illustrated herewith in 
Fig. 121. We also illustrate in Fig. 122 a 36in. 


suspended self-balancing, electrically driven extractor 
fitted with a patented hinged construction of basket, 

















FiG. 122—SUSPENDED HYDRO - EXTRACTOR 
—WATSON, LAIDLAW 


which is claimed to accelerate output by simplifying 
loading and unloading operations, to prevent tears 
in goods, and to eliminate fog marks. 


MIRRLEES, BICKERTON AND Day, Lib. 
On the combined stand in the Palace of Engineering 
of Mirrlees, Bickerton and Day, Ltd., of Hazel 
Grove, near Stockport, and its associated company, 
the Mirrlees Watson Company, Ltd., of Scotland 
Street, Glasgow, C.5, are exhibited representative 
examples of the firm’s products, including oil engines, 
mechanical stokers, the Mirrlees ‘‘ Imo ”’ screw pump, 
and electric and steam-driven pumping sets. Exhibits 























Fic. 123—FIRST BRITISH OIL ENGINE 


—MIRRLEES, BICKERTON 

of the last-named firm, which we describe under a 
separate heading below, consist of a steam-operated 
ejector air pump, a steam turbine coupled to a hori- 
zontal centrifugal pump, and other centrifugal 
pumps, and a motor-driven axial-flow Mirrlees-Gill 
pump. In addition, the Mirrlees Watson Compary, 
Ltd., is exhibiting examples of its sugar machinery, 
which we propose to describe in a future issue dealing 








Hitherto hydro-extractors have been unloaded by 





include a compact 27in. pivot belt-driven extractor 





with the products of well-known sugar machinery 
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manufacturers on view in this section of the 
Exhibition. 

Of particular historical interest is the first oil engine 
to be built in Britain, illustrated in the accompany- 
ing engraving, Fig. 123. -Lhis engine was built and 
tested at the Glasgow works of Mirrlees, Bickerton 
and Day, Ltd., in 1897, and it is the third engine of 
its type to be manufactured in the world under Dr. 
Diesel’s patents. It has been in daily service for 
forty years, and is now running at the Exhibition ; 
it is normally used at the firm’s works at Hazel Grove 





shaped to avoid distortion, and provided with large 
cooling water spaces, to which two doors are fitted 
for cleaning the water spaces. Renewable liners are 
employed in the design. The cylinder head embodies 
the well-known Ricardo ‘‘ Comet * form of combustion 
chamber, in which a separate air cell communicates 
with the space above the piston through a constric- 
tion or throat. The pistons are of aluminium alloy, 
of light construction, with ample ribs in order to 
effect good heat transmission. Gudgeon pins are 
fully floating and are hardened by the “ Nitralloy ” 





** Combustioneer ’”’—is also exhibited. This equip- 
ment, which is suitable for installation with heating 
boilers, steam boilers, tool furnaces, core-drying 
stoves, and other furnaces in which uniform con- 
ditions of temperature and pressure are required, has 
been described fully previously in these columns. 
The stoker is exhibited firing a vertical steam boiler, 
producing steam for a turbine which is coupled to 
one of the firm’s “Imo” pumps. The control of 
these stokers can be fully automatic, controlled by 
the boiler pressure, or by the temperature of the 





























Fic. 124—S1X-CYLINDER 360 B.H.P. 


for charging compressed air receivers. Working on 
the four-stroke cycle, with air injection, the single- 
cylinder engine has a power output of 20 B.H.P. 
at 200r.p.m. The cylinder bore is 10in. and the stroke 
16in. Exhibited alongside this engine is a series of 
models which well illustrate the progress in the 
design of the oil engines made by the firm. This 
series of models leads to the firm’s latest type of oil 
engine, of which a working example isshown, consisting 
of a six-cylinder, airless-injection oil engine, which 
develops 360 B.H.P. at 900 r.p.m. 

A cross-sectional view through one of the firm’s 
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FiG. 125—SECTION THROUGH “U’"’ TYPE OIL ENGINE 
—MIRRLEES, BICKERTON 


‘U” type engines is reproduced in Fig. 125, and a 
side view of the six-cylinder unit is shown in Fig. 124, 
in which the clean and ‘neat arrangement, by reason 
of totally enclosing the valve gear, is apparent. 
This engine has a bore of 8in. and a stroke of 12in., 
and the normal output is 60 B.H.P. per cylinder at 
900 r.p.m. It is made in units comprising from two 
to eight cylinders. It will be noted from reference 
to the engravings that large aluminium inspection 
doors are provided at both back and front. Each 
cylinder is a separate iron easting, symmetrically 


Om ENGINE—MIRRLEES, 





BICKERTON Fic. 128—LINED AND 


process. Made from steel forgings, the connecting- 
rods are machined all over. They are stated to be 
of ample length to minimise ‘side thrust on the 
piston, and they are bored up the centre to reduce 
weight. The engine is fitted with a monobloc C.A.V.- 
Bosch fuel pump and injection equipment ; governing 
is effected by varying}the period of injection. The 

















Fic. 126—““IMO"’ SCREW PUMP 
—MIRRLEES, BICKERTON 


governor is sensitive and of a simple construction, 
in which ball bearings are fitted throughout to reduce 
friction to @ minimum. All the engine bearings are 
of large size and the main bearings are centri- 
fugally lined with anti-friction metal—a_ process 
which is claimed to ensure good adhesion between 


Test Results at 2,500 r.p.m. 
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Fic. 127—PUMP PERFORMANCE CURVES 


the lining and the shell. A system of pressure lubrica- 
tion is used for the main bearings and the overhead 
valve gear, whereby the oil is circulated through 
an oil cooler before entering the bearings. A pressure 
gauge, filter, relief valve, and hand regulator are 
fitted on the delivery side of the oil pump. 

An automatic mechanical coal stoker—the Mirrlees 





UNLINED BRAKE DRUMS—MIRRLEES WATSON 


water in a heating boiler, or the temperature in a 
room, oven, or stove. 

The principle of operation of the “ Imo ”’ positive- 
action screw pump, manufactured at the Hazel 
Grove works, will be well understood by reference to 
the accompanying engraving, Fig. 126. Various 
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FiG. 129—ARRANGEMENT OF AXIAL-FLOW PUMP 
—MIRRLEES WATSON 
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sectional models of this type of pump, which is 
capable of pumping oils, grease, and similar liquids 
at pressures up to 2500lb. per square inch, are 
exhibited. The construction consists essentially of 
three screws which mesh and fit the bores in a casing. 
In rotating they propel the surrounding medium, i.e., 
the liquid to be pumped. The central screw is the 
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power rotor, the two side screws being idlers and 
serving simply as seals. It will be seen that the 
thread acts as a continuous piston, which always 
moves in a forward direction. It is claimed that the 
medium is not brought into rotation and that it 
flows smoothly forward without turbulence, pulsation, 
or vibration. A diagram showing the characteristic 
curves of an “Imo”’ lubricating oil pump recently 
tested is shown in Fig. 127. Efficiencies as high 
as 90 per cent. have been registered with these pumps, 
and when handling fuel oil efficiencies up to 80 per 
cent. have been obtained. <A further advantage 
claimed for the design is that it is self-priming. 


THE MinrRLEES Watson Company, LTD. 


As mentioned above, the exhibits of the Mirrlees 
Watson Company, Ltd., of Scotland Street, Glasgow, 
C.5, comprising, apart from sugar machinery, a 
Mirrlees-Gill axial-flow pump and various other 
pumps, are shown on the combined stand. The axial- 
flow lift pump, of which the arrangement is illustrated 
in the drawing reproduced in Fig. 129, consists 
essentially of a bladed rotor normally running between 
fixed guide vanes in a short section of the pipe or 
duct employed to convey the fluid. The impeller 
or rotor is a specially designed component, of which 
the distributions of the blade inclination and surface 
at different radii are claimed to produce favourable 
practical conditions of pressure difference and 
hydraulic flow in the liquid. It operates directly upon 
the fluid passing through it, without, it is said, produc- 
ing any abrupt changes in the general direction of flow. 

The pump can be coupled directly to motors of 
relatively small size, weight, and cost, and it can be 
operated vertically, horizontally, or inclined at any 
angle desired. It can also be worked submerged 
or for suction lift duties, with a foot valve or 
exhauster. It is particularly suitable for circulating 
large quantities at low or moderate heads, and it can 
be used as a multi-stage unit. General purposes for 
which this type of pump is suitable include con- 
denser circulating, sewage and storm water, flow 
boosting, land drainage, dry dock pumping, and so 
on; but it is also suitable for special duties such as 
hot chemicals, brine, slimes, and slurries, wood pulp, 
and muds and mineral sludge. 


Representing these pumps, the exhibit on the 
stand is a 12in. axial-flow Mirrlees-Gill pump with 
its casing split horizontally, which has a delivery 
of about 3500 gallons per minute at 1170 r.p.m. 
against a total head of 12ft. 

Another exhibit on the stand is a Mirrlees automatic 
self-priming vertical marine pump which is suitable 
for use in cases where difficulty may be encountered 
in keeping the pump primed, as on board ship. 
The pump is designed for easy access without it 
being necessary to break pipe joints or dismantle 
the motor. Of the single-acting water-ring type 
the exhauster is built as a self-contained unit with its 
driving motor. When the main pump is started, 
the exhauster automatically comes into operation 
until the pump is fully primed, whereupon a pressure 
switch comes into action and stops the exhauster 
motor. Should the main pump lose its water, the 
exhauster again comes into operation automatically. 
Ranging in sizes with branches from 2in. to 8in. 
diameter, the pumps have capacities up to 340 tons 
per hour against normal head requirements. The 
unit on exhibition is a 4in. size. 

The company make and fit brake liners of nitrided 
steel, under licence from the Laystall Motor Engineer- 
ing Works, Ltd. These liners have been applied 
mainly to commercial vehicles. An exhibit on the 
stand shows brake drum liners fitted to Leyland 
“Titan ’’ vehicle brakes. One drum is shown with 
the nitrogen-hardened steel liner fitted and ready 
for service, and the other drum shows the liner as 
withdrawn from service after having completed 
150,000 miles. Illustrated in Fig. 128 are two similar 
drums, the one on the left-hand side showing the 
liner ready for service, and the one on the right-hand 
side showing the scored condition when the drum was 
removed from service, before the liner was fitted. 
The liners are made from ‘‘ Nitralloy ”’ steel, machined 
throughout after being formed, and heat treated 
before being nitrided. The surface hardness after 
nitriding is 1000/1100 Brinell. A soft or non-metallic 
bonded fabric brake lining is stated to be suitable 
for use in conjunction with these liners. It is claimed 
that wear is very smal] and that smooth retardation 
is effected through the absence of scoring. 





(To be continued.) 
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Roap DEVELOPMENT IN GREAT BRITAIN. 
( N Monday, August 22nd, Major F. C. Cook, 

M. ‘Inst. C.E. (Chief Engineer, Roads Depart- 
ment, Ministry of Transport), presented before 
Section G a paper which he prefaced with a brief 
survey of early road construction and maintenance 
and went on to deal with modern road research and 
its aims. He recalled that there were roads in Britain 
long before the advent of the Romans, but that it 
was to them we owed the system from which, toagreat 
extent, all subsequent development grew. In one 
sense the modern road engineer had reason to envy 
the conditions under which his Roman predecessors 
worked, for they laid down their highways untram- 
melled by vested interests or local jealousies. The 
framework still remained, but our forefathers had 
failed in succeeding ages to apply the example which 
had been set them, so that the network of highways 
and by-ways now traversing the land had evolved 
for the most part with neither definite aim nor con- 
tinuity of purpose—here following what had origin- 
ated as a track for sheep and cattle, there making a 
long detour to march with the boundary fence of some 
powerful lord or serving as a connecting link between 
isolated dwelling-places, long removed from human 
ken. In consequence, the work of the modern road- 
maker had become to a large extent one of adaptation, 
making the best of what his predecessors had left to 
him, hampered as to width by enclosures and 
encroachments, and tied as to alignment by the 
haphazard happenings which had given us the roads 
of to-day. 

The first stage coach in Britain began to run 
between Leith and Edinburgh in 1610, although it 
was not until 1659 that that mode of conveyance 
was inaugurated in England. The beginning in 1784 
of the mail coach system throughout the country, in 
place of sending mails by a small boy mounted on 
horseback, gave a decided impetus to road improve- 
ment. After referring to the work of Telford and 
Macadam, he proceeded to discuss the effect upon 
roads of the development of railways. For thirty 
years or so from the date of Stephenson’s first success 
in 1825, he said, the idea was frequently advanced 
that the days of the road were over, or at any rate 
that expenditure on roads could be strictly limited, 
if not decreased. That fallacy had become more 
apparent as the years went on, but its influence on 
the activity of road-making in this country had been 
serious, and it was not until the passing of an Act in 
1878, which entirely abolished the turnpike system, 
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had led to the establishment of County Councils and 
the appointment of County Surveyors, whose 
functions were primarily directed to the improvement 
of main roads, that we had begun to make up the 
leeway which had been lost. 

The first real step in the direction of assistance from 
the National Exchequer was the constitution of the 
Road Board in 1909. It was entrusted with the 
administration of a fund of about £1} millions a 
year, and it did useful work, but its means were 
inadequate to cope with the expansion of traffic 
following the Great War, and the Board was super- 
seded by, or rather merged in, the Roads Department 
of the Ministry of Transport, which was created in 
1919. Provision was then made for the Road Fund, 
raised by the direct taxation of mechanically pro- 
pelled vehicles, which was to be devoted exclusively 
to the upkeep and improvement of public highways. 
Then came the Local Government Act of 1929, which 
transferred the highway functions of Rural District 
Councils in England and Wales (subject to certain 
provisions as to delegation), and of District Com- 
mittees in Scotland, to the County Councils, and made 
the County Councils also the highway authorities for 
classified roads in urban districts in England and 
Wales and small burghs in Scotland. That measure 
reduced the number of highway authorities. The 
latest development was the Trunk Roads Act of 1936 
which constituted the Minister of Transport the 
highway authority for approximately 4500 miles of 
Class I roads, denominated trunk roads. The 
Minister was responsible for the whole of the expendi- 
ture on the improvement of those roads, but the 
executive work was carried out by County Councils 
and other highway authorities under agency agree- 
ments. 

There was no engineering difficulty to-day, said 
the author, in constructing a road strong enough to 
bear the heaviest unit load, in making a track capable 
of enabling a mechanically propelled vehicle to 
negotiate a curve at any practicable speed, or in 
providing a surface which would enable a horse to 
pull a heavy load with certainty of good foothold and 
the minimum of tractive effort. The trouble arose 
in the endeavour to devise a means of providing for 
all those desiderata at one and the same time and at a 
reasonable cost. The complete metamorphosis 
brought about by the advent of the internal com- 
bustion engine had called for the invention and 
application of entirely new methods, and road engi- 
neers could claim that the demands made upon them 


After discussing modern methods of surfacing, the 
author discussed some of the work of the Road 
Research Laboratory, established by the Minister of 
Transport in 1929, the control being vested in the 
Department of Scientific and Industrial Research, 
advised by a Road Research Board consisting of 
engineers and scientists. In order that the research 
should proceed hand in hand with the practical 
application, the work of the Board was linked with 
that of the Experimental Work on Highways (Tech- 
nical) Committee of the Ministry of Transport, under 
whose advice and direction full-scale experiments 
were conducted on the roads. 

One of the primary tasks of the Road Research 
Laboratory was to investigate the fundamental 
principles underlying the behaviour of materials used 
in road construction, for which purpose methods of 
measurement had been devised. Another important 
duty was to devise laboratory testing methods to 
shorten the period in which an opinion could be 
formed of the results obtainable under practical road 
conditions. Three testing machines had been 
designed. The smallest, of 5ft. 6in. diameter, was of 
the mortar mill type, having a pan upon which was 
placed the material under test, the pan rotating 
rapidly under a single test wheel. The second machine, 
of 38ft. diameter, consisted of eight wheels, equipped 
with solid or pneumatic rubber tires, mounted on 
arms attached to a central spindle and revolving at a 
speed up to 20 m.p.h. on the testing track. The third 
machine, of 110ft. diameter, was an ordinary com- 
mercial heavy lorry weighing 19} tons when fully 
loaded, driven electrically at speeds up to 45 m.p.h. 
That machine approximated most nearly to road con- 
ditions, but required a correspondingly longer time 
to test a particular material to destruction. 

In order to correlate the results of tests obtained 
on those machines with the results obtained under 
actual road conditions, sections of exactly similar 
materials had been laid on a road adjacent to the 
Laboratory, with a carriageway 30ft. wide, carrying 
some 18,000 tons per day. There were certain factors 
applying on the road —such as variation in climatic 
conditions, the loading and the paths of- vehicles, 
coupled with intermittent and sometimes relatively 
long periods of rest—which could not be reproduced 
in the Laboratory ; but the investigation was being 
pursued in the hope of securing a degree of calibra- 


_| tion which would enable reliable estimates to be 


formed of the behaviour of various materials in 
practice. For tests on the road, instruments had 
been devised to record automatically the movement 
of traffic and the temperature and moisture conditions 
of the materials under test. 

Another apparatus—the profilometer—had been 
designed to measure the irregularities of road surfaces. 
It made a record of the profile of the road and gave 
a graphical indication of the upward movements 
of a recording wheel relatively to sixteen other 
wheels travelling along the road surface. The sum 
of those movements, expressed as inches per mile, 
furnished an index of the riding qualities of the road 
surface. Methods had also been devised for measuring 
the impact forces between the road and the wheels 
of various types of vehicles, of pressure distribution 
on the tyres, and of other factors of scientific interest 
in determining the relation between the road and 
the vehicle. 

Discussing research on the properties of subsoils, 
mainly with a view to investigating the factors con- 
trolling the behaviour of subsoil as a foundation 
material, Major Cook said that the study of the 
subject had not yet sufficiently advanced to justify 
definite pronouncements, although its technique 
had reached a stage at which it was possible to draw 
provisional conclusions of practical value with 
respect to the choice of alignment as influenced by 
subsoil conditions, the selection of soils suitable for 
the construction of embankments and the degree 
of stability to be anticipated from the slopes of 
cuttings. 

The next subject discussed was the marked progress 
made during recent years in the manufacture and 
use of materials for road construction, including 
tar—of which a non-toxic type had been evolved— 
bitumens—both natural and synthetic—and cold 
asphalt. Increasing use was being made of cement 
concrete, and cast iron and rubber were used in busy 
streets in addition to the older types of surfaces. 
New methods of the continuous distillation of tar 
had been evolved, aiming at closer fractionation and 
the manufacture of a product of suitable viscosity 
and uniform quality for road purposes. In connection 
with the manufacture and application of emulsified 
tar and bitumen, the mechanics of the breaking of 
emulsions was more closely understood, and the 
control of viscosity without altering the bitumen 
content had become standard practice in manufacture. 
With regard to the efforts made to improve the 
non-skid qualities of road surfaces, he emphasised 
that the condition of the surface of the carriageway 
was only one of the factors involved ; others included 
the brake efficiency of a vehicle, the smoothness of 
its tyres, and the action of the driver. Apparatus 
comprising a motor cycle and sidecar fitted with the 
necessary recording instruments had been in use for 
some years for measuring the resistance of road 
surfaces to skidding, expressed in. terms of the side- 
ways force coefficient, up to speeds of about 40 m.p.h.; 





in that respect had been fully met. 
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conditions, and a machine of another type had been 
designed, capable of registering at 70 m.p.h. 

As to the influence of speed, he said the ideal road 
for the motor vehicle was one upon which it could 
travel at a uniform speed under conditions of 
maximum safety. The task of the road engineer 
would be much simplified if he could design his road 
with the single purpose with which the railway engi- 
neer designed railways. The King’s Highway, 
however, must be free for the use of all classes of 
road users, subject only to such regulations as the 
Legislature might impose. There would always be 
intersections, however limited in number, and align- 
ment—particularly the radii of curves—would con- 
tinue to be governed by existing conditions which 
could not be altered. After pointing out that the 
energy of impact—which, within limits, was a 
measure of the damage which might be inflicted in 
a collision—increased as the square of the speed, 
he indicated the distances within which vehicles 
could be brought to rest when travelling at various 
speeds, allowing for a reaction period of one second— 
a reasonable average for all road users. Within that 
period a car travelling at 50 m.p.h. would move 
73ft. before the driver would take effective action, 
and if a braking efficiency of 50 per cent. were 
allowed—probably above that of the average— 
the vehicle would move another 167ft. before it 
was brought to rest. In other words, the average 
motorist travelling at that speed would cover 24 yards 
before turning his steering wheel or applying his 
brakes, whilst for a further distance of 56 yards he 
could only avert a collision if he could change his 
path without danger of fouling some other object. 
Given a competent driver and a vehicle which was 
mechanically efficient, road accidents would be 
materially reduced in number if the driver would 
compensate in advance for the possible effect of a 
hazard and limit his speed to that in which he could 
pull up within the safe distance open to him. 

There was an impression abroad that the greater 
the speed, the greater was the flow of traffic. The 
latter element was governed largely, however, by 
the spacing necessary between vehicles in the interest 
of safety, which spacing increased rapidly with speed. 
Tests had shown that the rate per hour per traftic 
lane was @ maximum of about 1800 vehicles when the 
speed was 20-5 m.p.h. and the spacing 60ft. At a 
speed of 60 m.p.h. a spacing of approximately 230ft. 
was necessary, and the traffic capacity was reduced 
to 1377 vehicles per traffic lane. Traffic lane capacity, 
however, was much affected by street intersections 
as well as by standing vehicles and might well be 
reduced to less than half that figure. 

In a reference to the seriousness of the position 
concerning accidents, he showed figures indicating 
that the peak year for fatal accidents was 1934, 
when they numbered 7155, and that last year they 
were 6433, despite an imcrease of 521,577 motor 
vehicles within that period. Safety on the roads 
depended mainly on the care and consideration of 
road users; but risk of accident could be reduced 
by the adoption of a general lay-out of the highway 
to meet the increase in traffic, improvement of align- 
ment and width, provision of superelevation, segre- 
gation of traffic by dual carriageways, provision of 
cycle tracks, and of footways and subways for 
pedestrians—if the public would only use them. 
In towns where two-thirds of the fatalities oecurred, 
the provision of properly sited street refuges had done 
as much as anything to promote the safety of pedes- 
trians. Traffic signals had been found useful in 
the prevention of accidents in certain cases, whilst 
warning and directions signs were essential for the 
guidance of traffic, provided they were of uniform 
pattern, were properly sited and their numbers were 
not overdone. Much, too, was hoped for by the 
restriction of access and by the provision of service 
roads and parking places rendered possible by the 
Restriction of Ribbon Development Act. With so 
many variables, it was difficult, if not impossible, 
correctly to estimate the value of any one particular 
measure. 

A survey of the 4500 miles of trunk roads for 
which the Minister of Transport was directly 
responsible was being carried out so as to determine 
the lines their future improvement should take. 
The Restriction of Ribbon Development Act gave 
highway authorities an effective means of controlling 
building development along road frontages, and 
steps were being taken to safeguard the sites of such 
sections of new roads as would be incorporated within 
the trunk road system so as to preclude the possibility 
of subsequent complication by reason of building or 
other development. 2: 

Commenting on the opinion, frequently expressed, 
that the solution of the road problem lay in the pro- 
vision of motorways on the lines of the German 
autobahnen, he said that in a densely roaded country 
such as ours, conditions would not permit the con- 
struction of a system of motorways which would be 
more than a small fraction of our 180,000 miles of 
public highways. Investigation on certain important 
routes had shown that through traffic, apart from 
that which was primarily local in character, varied 
from 17 to 25 per cent. of the whole. It might be 
expected, therefore, that at least three-fourths of 
the traffic on those routes which motorways were 
designed to supplement would continue to use the 
existing roads, including public service vehicles— 





except, perhaps, long-distance motor coaches— 
and all local traftic, whether private or commercial. 
It was clear that for a long time to come road engi- 
neers would be faced with the knowledge that an 
overwhelming mileage of the roads, for which they 
were responsible, would continue to serve mixed 
traffic, with all the limits on freedom of design which 
that entailed. 

In conclusion, he said that a road system must be 
adequate from a utilitarian aspect ; but there was 
no reason why it should not also preserve, if not 
enhance, the charm and beauty of the country through 
which it passed. 

Mr. E. H. Fryer (Deputy Secretary, Automobile 
Association), in a written comment on the paper, 
said it seemed to him that our present policy did 
not provide sufficient width for adequate roads even 
of a purely utilitarian character. Trunk roads of a 
total width of 120ft. in heavily trafficked districts 
were, in his opinion, insufficient for the traffic of 
to-day, irrespective of future requirements. Greater 
widths of reservations for transportation purposes, 
on predetermined routes, had become more necessary 
than at any period in our history. That meant the 
provision of continuous accommodation for the use 
of temporarily stationary vehicles on the outer 
verges of the roads, as endorsed at the International 
Road Congress; space for trees, shrubs, &c., with 
room for their pruning, tending, and maintenance ; 
segregation of fast and slow mechanically propelled 
vehicles, pedal cycles, pedestrians, carts, and horses ; 
the substitution of flush setts for raised kerbs, and 
better preventive work in keeping roads clear from 
flood water and snow, to say nothing of the avoidance 
of low-lying ground liable to fog and mist. In the 
Mersey tunnel there were lanes for fast and slow- 
moving traffic, with a minimum speed limit for the 
former; he believed it was the only such case in 
this country. A former County Engineer of Middlesex 
was reported to have said recently that, although the 
Great West Road had received parliamentary sanction 
for a total width of 80ft. he was able to get it extended 
to 120ft., but if he had foreseen the conditions of 
to-day, he would have tried to make it 240ft. 


ToRQUE CONVERTER FOR Motor Cars. 

A paper which was the subject of a great deal of 
public interest during the Cambridge meeting was 
one by Professor F. C. Lea, of Sheffield, who described 
and demonstrated a hydro-kinetic power transmitter 
designed to function under conditions of streamline 
flow. The transmitter was demonstrated in the 
laboratory, and a motor car to which the transmitter 
was fitted was alsoon view. The system is claimed 
to enable the clutch and gears on acar to be abolished, 
and it was stated that it could be used on all forms 
of transport. The transmitter was evolved and 
worked out experimentally by Commendatore Piero 
Salerni. 

Professor Lea said that the problem of devising 
a hydro-kinetic power transmitter capable of per- 
forming effectively the functions both of a clutch and 
of a change-speed gear had not infrequently been 
declared incapable of solution. Tests of the trans- 
mitter he described, however, indicated that the 
problem had been solved. Within the range of 
variation of torque ratio requisite in an automobile 
or a heavy lorry, the transmitter performed the two 
functions effectively, and had an advantage over the 
orthodox clutch and gear mechanism in efficiency, 
performance, simplicity, soundness of construction, 
and also cost. Further, due to its inherent smooth- 
ness, it relievea the whole of the transmission 
system, from engine to road wheels, of shock loads, 
and thus reduced general maintenance. 

A variable ratio hydro-kinetic transmitter consisted 
of three vaned elements, viz:, a centrifugal pump or 
driving element, a turbine or driven element, and a 
reaction element. In the transmitter described, the 
design of each of those elements involved important 
original conceptions; of those conceptions, that 
relating to the centrifugal pump was of a funda- 
mental nature and had important implications. 

Heretofore, said the author, in a hydro-kinetic 
power transmitter which had to function under 
conditions varying as widely and unpredictably as 
in an automobile or a locomotive, the major causes 
of loss of energy had been unsteadiness of motion 
of the liquid medium within the ducts constituting 
the hydraulic circuit of the transmitter, and shock 
at the inlet of the driven element. Of those two causes 
of inefficiency, the first, although per se the lesser, 
was fundamental, since the second, although con- 
siderably graver, was a consequence of the first. 

Since the liquid medium had to pass from a vaned 
driving element to a vaned driven element rotating 
relatively to one another at greatly differing and 
constantly varying speed, it was evident that if 
losses of prohibitive magnitude were to be avoided, 
the rotational velocity with which the liquid emerged 
from the driving element must be so controlled that 
the direction in which the liquid impinged upon the 
receiving ends of the vanes of the driven element 
was maintained, under all conditions, at an angle at 
which the liquid could be received without appre- 
ciable shock. Such control had not been achieved 
hitherto. Control of velocity variations implied, 
as a pre-requisite, steadiness of motion of the liquid, 
and it had been held that in a centrifugal pump— 
and, therefore, in a hydro-kinetic power transmitter— 





the motion of the liquid could not be other than 
unsteady. Hence arose the accepted theory that 
under variable conditions a hydro-kinetie power 
transmitter could function with acceptable efficiency 
only within a comparatively narrow range of 
variation, and that efticient performance by a single 
transmitter of the widely differing functions of a 
clutch and of a variable ratio gear was impossible. 

The fundamental characteristic of the Salerni 
transmitter was that its driving element was a 
centrifugal pump of such a construction that the 
motion of the liquid within its ducts remained steady 
for the velocities that obtained in the ducts, with the 
result that a steady stream could be maintained within 
the hydraulic circuit of the transmitter under all 
conditions, and velocity variations could be, and 
were, adequately controlled. By virtue of that 
characteristic, both the fundamental and the con- 
sequential causes of loss of energy were virtually 
eliminated. 

A series of laboratory tests had been carried out, 
directed to establishing the soundness of the hydraulic 
principle governing the design and functioning of 
the transmitter. Photographs showed the nature 
of the motion of the liquid within ducts constructed 
according to that principle. 

To enable a hydro-kinetic transmitter to perform 
effectively the functions of a clutch the driven 
element needed vanes having characteristics differing 
widely from those requisite for performance of the 
functions of a variable gear, and it had been held, 
therefore, said the author, that the combination of 
the two functions in a single transmitter must per- 
force involve resort to mechanically variable or 
deformable vanes. Any such complication was 
avoided, however, in the Salerni transmitter. The 
profile of the vanes was such that their hydraulic 
action, in co-operation with that of the reaction 
element, varied with varying conditions, although 
neither their disposition nor their conformation was 
variable. A similar difficulty had existed in connec- 
tion with the reaction element because the angle 
which the vanes of that element must occupy to 
enable them to perform their purpose when the trans- 
mitter functioned as a variable gear was detrimental 
to efficiency when the transmitter functioned as a 
clutch. That difficulty had been overcome by the 
evolution of reaction vanes of such a formation that 
when their action was not needed the effect of their 
angular disposition became virtually neutralised, 
although they were in no way movable or deformable. 

The vanes of the centrifugal pump or driving 
element were disposed in radial planes from their 
inlets up to a point near the major radius of the 
circuit, and were curved backwards from the latter 
point towards their outlets, so that the forward 
velocity of the liquid flowing between the vanes 
was reduced before it had reached the outlet. The 
ducts of the driving element were constructed on 
the principle of the gradually convergent nozzle, 
a principle heretofore held to be inapplicable in the 
construction of centrifugal pumps. The principle 
of the gradually convergent nozzle was adhered to 
in the construction of the ducts of all the elements 
constituting the hydraulic circuit. The profile 
of the vanes of the driving element was such that the 
vane outlets imparted to the outflowing liquid a 
component of velocity backwards relatively to such 
outlets of a magnitude varying substantially as the 
speed of relative rotation of the driving and driven 
elements. The receiving ends of the vanes of all 
the elements were of bulbous formation, so that 
unavoidable discrepancies of rotational velocities 
did not result in serious shock. The profile of the 
vanes of the driven element was appropriate for 
efficient functioning for transmission at the ratio 
of 1 to 1, when the reaction vanes were idling, and 
for transmission at a variable higher ratio when the 
reaction vanes were in operation. The vanes of the 
reaction element were disposed substantially in the 
line of axial flow, but their inlets were at a radius 
slightly larger than their outlets. 

A general arrangement of the transmitter for 
use in an automobile, illustrated by Professor Lea, 
showed a construction in which the driven element 
and the reaction element were of the single-stage 
type. That construction was shown for clarity and 
brevity and was suitable only for vehicles having a 
particularly favourable power-to-weight ratio. Where 
starting torque of a high order was required, as, for 
example, in an automobile of average power-to-weight 
ratio, or in a heavy lorry, the driven element and 
the reaction element were of the two-stage type. 

In the arrangement illustrated the centrifugal 
pump was carried by the driving shaft, the turbine 
was carried by the driven shaft, and the reaction 
element was free to rotate idly when inoperative, 7.e., 
during transmission at the ratio of 1 to 1. For 
performing its normal function of deflecting the liquid 
in the direction of primary motion during transmission 
at ratios higher than 1 to 1, the reaction element was 
arranged to become anchored to the stationary part 
through pawls arranged in a dashpot, which pawls, 
when the reaction torque exerted on the reaction 
element fell below a predetermined value, became 
disengaged from the stationary anchorage and allowed 
the reaction element to run free. 

A simple epicyclic gear was used to reverse the car 
and comprised also a gear ratio forward for use in 
descending abnormally steep gradients in exceptional 
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cireumstances, when “‘ engine braking ’”’ effect might 
be required superior to that provided by the trans- 
mitter. When the car overran the engine there was 
no “‘ free-wheel”’ effect, the engine being driven by 
the transmitter at the ratio | to 1 under all normal 
driving conditions. For normal forward running, 
starting from rest either on the level or on the steepest 
incline, the transmitter supplied all the torque 
required and did not need a mechanical gear. 

Reference was made by Professor Lea to his observa- 
tions and tests of the performance of the transmitter 
in an automobile, a standard 21-6 H.P. 1936 model 
fitted with the standard size tyres and the standard 
back axle ratio of 4-1 to 1, the unladen weight of the 
vehicle being 29ewt. Trials were made under all 
driving conditions—in traffic, in hilly country, and 
on the open road. 

The hill-climbing capacity of the vehicle, the rate 
of its acceleration at “ get-away ” and under all other 
conditions had proved to be appreciably greater than 
was advertised by the makers as achievable by the 
same model when driven with the standard clutch and 
gears; and though acceleration was lively, it was 
always smooth and progressive, the torque ratio 
decreasing gradually as road speed increased. Inas- 
much as there was neither de-cluteching nor gear 
changing, optimum performance was achieved with- 
out involving gear changing skill on the driver’s part. 
The passage from driving at a ratio of 1 to 1 to driving 
at higher ratios, and vice versd, was controlled solely 
by the accelerator, so that even at very low speeds 
the car was driven at the ratio of 1 to 1 when accelera- 
tion was not needed, while torque increase took place, 
whenever needed, the moment the accelerator pedal 
was pressed hard. 

The hill-climbing performance of the vehicle was 
particularly impressive. A special hill-climbing trial 
was made on the | in 4 portion of the Brooklands 
test hill. The car was loaded with progressively 
greater weight until the final test, when a net load of 
22 ewt. was put on the car. The car was stopped on 
the 1 in 4 portion of the hill, was re-started without 
difficulty on the same gradient, and was driven com- 
fortably to the top of the hill. That particular 
feature, said the author, should prove of great 
advantage in heavy lorries, caterpillar tractors, and 
the like. 

A prolonged road test was also carried out to 
ascertain the fuel consumption of a car fitted with the 
transmitter, as compared with the fuel consumption 
of the same model fitted with the standard clutch and 
gear-box mechanism. The test proved that with the 
transmitter an appreciable saving in fuel was effected. 
The route covered during the test was chosen to 
include some of the most typical and hilly country in 
the British Isles. The car was driven at an average 
speed of approximately 38 m.p.h. over the whole 
distance, a speed somewhat higher than would be 
maintained on such a route by the average driver. 
The total distance covered was 761 miles, and the 
petrol donsumption proved to be 21 m.p.g. The con- 
sumption given by the makers for the same model 
with the standard clutch and gear-box mechanism 
was from 18 to 20 m.p.g. Throughout that long run 
the temperature of the liquid medium in the trans- 
mitter gave no signs of rising unduly, although the 
transmitter tested was of comparatively small size— 
13in. outside diameter—and had no fan or cooling 
ribs on its outer face, or any other cooling device 
whatsoever. The liquid medium used in the trans- 
mitter was common engine lubricating oil. 


Discussion. 


Professor B. P. Haigh said that the experience of 
riding in the car fitted with the hydro-kinetic trans- 
mitter was delightful. After creeping at almost 
imperceptible speed at a crossing, it accelerated up 
to 30 m.p.h. very rapidly. That was because the 
transmitter gave the opportunity to get about 3 to 33 
additional gear ratio without mechanical changes-over. 
Secondly, there must be coupled with that the oppor- 
tunity to alter the flow inherently so as to obtain a 
1-to-1 coupling under normal conditions. After the 
car had been in operation for two hours the bonnet 
was lifted, and he had placed his fingers against the 
corner parts of the coupling, and they had remained 
there for about twenty seconds without causing him 
any inconvenience. 

Mr. J. R. Green asked if there were an additional 
mechanical clutch which could be used when the 
car was stationary, but with the engine running. 
Professor Lea replied that if the car were standing 
and the engine was running too fast there might be 
a little drag, but the car could be held with the 
brake. On a hill the car could be held stationary 
without putting the brake on. For all forward 
motion there was no change gear, and there was 
perfect control. 

Wing-Commander T. R. Cave-Browne-Cave com- 
mented that Professor Lea had given very convincing 
figures concerning the economy with which the car 
to which the transmitter was fitted had performed. 
But the figures which engineers were interested in 
primarily could perhaps be given in graphical form 
showing the variation of efficiency of transmission 
through the converter for various velocity ratios. 
Professor Lea replied that he was unable to give 
those figures; but perhaps such figures would be 


THE BrakinG oF Ratmway Trains. 

A paper was presented by Mr. C. H. Edgecombe, 
of the London, Midland and Scottish Railway, at 
Derby, in which he discussed the braking of railway 
rolling stock and some tests made to determine 
the coefficient of friction under various conditions. 
With the advent of accelerated train services, he 
said, tests were necessary to determine the distance 
required in which to bring to rest trains of various 
formations from high speeds. It was generally 
accepted, he said, that the coefficient of friction 
of cast iron on steel decreased with speed. Therefore, 
to attain the minimum stopping distance the brake 
pressure must be increased at high speeds and pro- 
portionately reduced with reduction in speed; 
or, @ brake block material giving a constant coefficient 
of friction under all conditions must be used. 

The instrument used in the tests for measuring the 
speed, time, and distance was called a speed recorder, 
and consisted of a drum driven through gearing by 
an unbraked wheel having a parallel tread. The 
drum carried a strip of paper on which were marked 
time intervals of 0-4 sec., electrically recorded from 
a Flaman clock which was repeatedly checked for 
accuracy. A second line showed locations—quarter 
miles, &c.—and a third line gave the instant of appli- 
cation of the brake, electrically recorded from the 
driver’s brake valve on the engine. The length of 
paper on the strip was calibrated to the actual 
distance travelled, and therefore, from it could be 
calculated the average speed over any short period 
of time. From the records obtained, curves were 
plotted and data obtained for coefficients of friction 
of cast iron and non-metallic materials in brake 
blocks. 

In view of differences between the figures of brake 
percentage calculated from the L.M.S. coefficient 
of friction curve and that calculated from Galton’s 
curve, and of the fact that available data did not 
deal with speeds over 70 m.p.h., further investiga- 
tions were made into the coefficient of friction under 
full-scale and running conditions, and an arrange- 
ment was fitted to a recording van to determine the 
value of the coefficient of friction at various speeds, 
and the effect of the duration of brake application 
on the coefficient of friction. The application of 
the brake was on one bogie only, and the brake was 
applied for approximately one-minute periods, during 
which an approximately constant speed was main- 
tained. The pressure applied to the brake block 
was transmitted from a hydraulic cylinder, while a 
similar hydraulic cylinder was used to transmit 
the reaction or retarding force on the block. The 
cylinders were connected by piping to gauges. 

The first series of records was made by taking cine- 
matograph photographs of the gauges during each 
test, but the labour involved led to the adoption of 
a steam engine indicator type of recording. A paper 
chart was produced showing variation of block 
pressure and reaction, and the duration of brake 
application was indicated electrically by the Flaman 
clock, as in the case of the speed recorder. From 
those records, most of the values of coefficients of 
friction were obtained. 

Results were given diagrammatically, but it was 
pointed out by the author that the tests were by 
no means complete; the effect of varying block 
pressures on the coefficient of friction with cast iron 
and with Ferodo had to be further investigated. 
However, the figures obtained for Ferodo “S8” 
block showed that the material had a much more 
constant coefficient of friction than cast iron, and 
when used in conjunction with any device for varying 
the brake pressure with speed it would require less 
variation than cast iron. 


THE CALCULATION OF TRAIN RUNNING TIMEs. 


Mr. D. M. Wilcox, of the London, Midland and 
Scottish Railway, Derby, contributed a paper on the 
calculation of train running times, in which he dis- 
cussed methods by which train timing could be deter- 
mined from the known power output of the loco- 
motive and the resistance to be overcome. If the 
run, locomotive and train were fixed, he said, the 
problem was to find the speed and the time. 
With the increasing weights and speeds of railway 
trains the operating departments were frequently 
faced with the problem of finding the most economical 
compromise between varieties of steam locomotive 
types to meet certain conditions. The problem was 
far too complex to permit of solution by any direct 
method and the final determination had necessarily 
to be made by some method of trial ; but on occasions 
it was desirable to calculate speed-distance and time- 
distance curves for a given locomotive hauling a 
given train over some particular run. The time finally 
chosen must allow a suitable margin of power, and 
hence time in hand to provide against contingencies, 
which could not be neglected. 
The minimum essential data were :— 
(1) The line characteristics : 

(a) Vertical profile. 

(6) Speed restrictions. 
(2) The locomotive and train characteristics : 

(c) The acceleration-speed curve on the 
level with the locomotive pulling its 
hardest. 

(d) The deceleration-speed curve on the 





After enlarging upon those factors he said that, 
whilst it was possible, with that information, to 
calculate the running times and speeds based on the 
maximum performance of the locomotive by any of 
the recognised methods, a closer approximation to 
practical requirements would be obtained by fixing 
arbitrarily how hard the locomotive was going to 
work in everyday working and then modifying the 
acceleration-speed curve accordingly. 

There were many reasons why it was not desirable 
that a locomotive should be worked at its maximum 
output at any time on the calculated run if the latter 
were to pass into the time-table. The principal 
reasons were: (1) to permit of making up lost time 
due to unforeseen delays ; (2) to cover deterioration 
in engine performance with length of run—«.g., 
dirty grate, boiler priming with increasing concentra- 
tion of salts—or wear—e.g., leaky valves ; (3) loco- 
motive and train resistances were not constant for 
any given speed ; (4) the effect of curves, which might 
increase the resistance by 10 per cent. even on main 
lines, had been neglected altogether ; (5) the length of 
the train had the effect of smoothing out the gradients 
and the longer the train the greater the error of treat- 
ing the locomotive and train as a mathematical point 
in the calculations ; (6) the impossibility of the driver 
adjusting the cut-off at every speed so precisely as to 
develop the maximum tractive effort ; (7) steam for 
carriage heating was an additional load on the boiler 
during the winter months. 

It was suggested that to work a locomotive at 
75 per cent. of its maximum boiler evaporation would 
be a good compromise for “normal” everyday 
working. 

Whilst the fastest possible run was obtained by 
developing at all times the maximum power of the 
locomotive, provided that all speed restrictions were 
observed, yet in order to average an everyday speed 
below the maximum there were two extreme ways of 
driving the locomotive. One was to develop as nearly 
a constant indicated horse-power output as the speed 
restrictions permitted, and the other was to maintain 
a constant speed up and down hill which was in 
excess of the average by sufficient margin to recover 
time lost due to speed restrictions. The former, or 
“constant I.H.P.,’? method was more economical 
in fuel and water, but gave slow uphill speeds and 
high downhill speeds. The latter, or “constant 
speed ”’ method was safer and more comfortable from 
the passengers’ standpoint and was to be preferred for 
reasons of traffic control where traffic density was 
high, the blocks being the same length for uphill or 
downhill working, so that the capacity for handling 
trains in the uphill blocks fixed the limiting density. 

Practice was a compromise between the two 
extreme methods of working a locomotive. On the 
easily graded line with few speed restrictions the up- 
hill and downhill speeds permitted a fairly constant 
I.H.P. output ; on the steeply graded line with speed 
restrictions the uphill speeds approached the downhill 
speeds for the shortest running time. With increasing 
average speeds all railways tended more or less towards 
constant speed conditions. He gave an example to 
emphasise the importance of fast hill climbing (as 
opposed to increasing maximum speeds) in reducing 
running times and at the same time avoiding exces- 
sively high speeds. He also emphasised that rate of 
acceleration was of primary importance where stops 
or restrictions were frequent, the effect of a stop or 
speed restriction being more appreciable as the 
average speed increased. 

After discussing existing methods of calculating 
train running times, and a method which had been 
used by the L.M.S. Railway Company for the con- 
struction of the velocity-speed curve, the author put 
forward a proposed empirical method for finding 
average speeds, and said that on main line runs with 
a length of not less than 30 miles between booked 
stops, the following formule fitted observed timings 
on many railways :—‘‘ Where constant I.H.P. con- 
ditions occur, the average running speed for everyday 
working can be 85 per cent. of the maximum limiting 
speed on the level.” ‘‘ Where constant speed con- 
ditions occur on an up and down run, the average 
running speed for everyday working can be the 
maximum sustained speed on the ruling gradient.” 
Those two formule, he said, took account of average 
speed restrictions. 

As an example, he worked out what could be the 
everyday average speed between Euston and Crewe 
if the L.M.S. class ‘‘ 5,” 4-6-0 mixed traffic engine 
had a limiting speed, hauling 350 tons, of 67 m.p.h. 
on the level. Regarding the run as of “constant 
I.H.P.” type, the average speed could be 0-85 x 67 
=57 m.p.h. If the run were regarded as “ constant 
speed ’’ and the gradient be selected as 1 in 330, the 
maximum sustained speed up that gradient of 
55 m.p.h. would be the average speed. It was sug- 
gested, therefore, that 56 m.p.h. could be the average 
speed between Euston and Crewe. 

Section G thereupon adjourned until Tuesday. 


(To be continued.) 








Moror VEHICLE Sratistics.—According to figures 
prepared by the United States Department of Commerce, 
there were 43,078,630 motor vehicles in the world at the 
beginning of this year. Of these, 30,041,292 were in the 








available in the very near future. 





level due to braking. 


United States, where there is one car to 4-5 persons. 








278 


THE ENGINEER 


Sept. 9, 1938 








Flood Prevention and Other Hydraulic 


Problems 


in China. 


(By a Far Eastern Correspondent.) 


CLOSE association with the people of China for 
<1. nearly thirty years, and a lengthy study of their 
social and economic life, has convinced the writer 
that water control is the most important subject for 
research and for constructive work in that country. 
Whatever may be the political changes in the life of 
a nation of 450 million people, the struggle for food 
will continue. The production of food in China is 
almost entirely dependent upon irrigation and flood 
prevention. The hydraulic engineering works com- 
pleted and projected, mainly with the object of 
increasing food supply, are of great historical and 
technical interest. A fascinating aspect of the 
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WATERWAYS OF CHINA 


subject is the fact that China offers unique oppor- 
tunities for research work concerned with field 
hydraulics. Very much more information is required 
concerning the laws of silt transportation to make it 
possible to determine what is the best solution of the 
flood problems of China’s heavily loaded silt-bearing 
rivers. No race can surpass the Chinese in patience, 
perseverance, and powers of concentration upon an 
intellectual problem. Those characteristics are 
essential for scientific research work. Scholars have, 
throughout the ages, been the most highly respected 
members of the community. Conflict has never 
affected the reverence of the nation for learning. 
Destruction caused by warfare is nothing new in the 
jJand; it has always been followed by active recon- 
struction. We may therefore expect that Chinese 
engineers will during this century make valuable 
additions to the general store of knowledge concern- 
ing water contro]. Meantime, let us see what has 
been accomplished in recent years. 

The hydraulic problems of China can be divided 
into five sections, of which the first three have always 
been of vital importance to the life of the people, 
the other two have come into prominence in recent 
years. These sections are :—(1) Flood prevention ; 
(2) irrigation ; (3) river and canal navigation; (4) 
port development; (5) water power utilisation. 
Unfortunately, it not infrequently happens that 
plans, ideal for any one of these sections, would, 
if carried out, injuriously affect works concerned with 
one or more of the other sections. 

Much of the task of bringing waste land into culti- 
vation, of draining swamps, and the construction of 
canals for irrigation, was, for more than 2000 years, 
performed in China by the State, but there was no 
central organisation for planning practical methods 
of controlling the rivers in all their lengths. It was 
often done in a haphazard manner, and frequently 
political rather than economic considerations affected 
the schemes. Each district carried out the works of 
which local officials approved, or had initiated, and 
often the work on one section of a river adversely 
affected another district. 

THE FAMINE RELIEF ComMMIssIon’s Work. 

The Chinese International Famine Relief Com- 
mission (C.I.F.R.C.), formed in 1921, organised an 
Engineering Department (1923) to unify, as far as 
possible, the technical work planned to fight flood 
and famine in China. This Department, especially 
in recent years, has been supported by and has 
worked in co-operation with the Central Govern- 





ment and other Chinese organisations. Lt is possible 
to give only a general outline of the difficult water 
control problems which it has studied and the valuable 
work which it has accomplished in recent years. The 
publications of the C.I.F.R.C. and the contributions 
made by its engineers to technical societies in China, 
which deal in detail with individual projects, have 
been freely drawn upon in this attempt to provide a 
bird’s-eye view of hydraulie works, particularly those 
concerned with flood prevention in different parts of 
a very large area of land. Amongst the foreigners 
who have earned the gratitude of those able to appre- 
ciate their work for China are Major Todd, Sir John 
Hope Simpson, and Messrs. Stroebe, Eliassen, A. M. 
Shaw, and Boudrez. A tribute must also be paid to 
scientifically trained Chinese engineers, amongst whom 
are Hsu Shih Ta, C. Y. Kao, T. C. Hsi, Pei I-Hslang, 
H. Li, and many others, who have done excellent 
work. 

The work has included, not only a vast amount of 
dyke construction, but the building and repair of 
many hundreds of miles of irrigation canals, surveys 
of all description, the laying out of many hundreds of 
miles of new roads in various parts of the country, 
provision of wells, reservoirs, new bridges, &c. It is 
impossible to estimate the economic value of this 
practical aid to the millions of Chinese affected by 
it, large numbers of whom otherwise could never have 
survived. The engineers have lived in districts infested 
with bandits or stricken with famine or flood, and have 
often suffered privations and faced dangers to life. 
It has become common in these days to jeer at the 
mention of ‘‘ the white man’s burden,” but foreign 
engineers have carried the burden in China, and 
deserve recognition not only for technical ability, but 
for their courage. They have convinced Chinese 
officials of the necessity for an official centralised 
water control authority for the whole country and 
of the efficiency of modern methods of construction. 
In the decade 1927-37 the State, aided by foreign 
experts and finance, encouraged scientific researches 
and carried out excellent hydraulic engineering works. 


DEVASTATING FLOODs. 


The awful destruction that has been caused by 
floods will be realised when it is stated that in 1931, 
when four rivers broke their banks (principally the 
Yangtze), the loss of crops was estimated at 400 
million dollars (silver), and 140,000 people were 
drowned. In 1935, in one district affected by a 
break in the Yellow River dyke, from 4 to 5 million 
people were practically deprived of all means of 
sustenance. An area of 6000 square miles was 
flooded, and the total loss of property was estimated 
at 240 million dollars (Chinese silver currency). 
That was only in one district. At the same time in 
other parts of the country enormous losses of life and 
property took place. In the Yangtze Valley 9700 
square miles in area were inundated, and near 
Hankow 10,000 people were drowned in a few hours 
during the 1935 floods. The total loss by floods 
in 1935 was estimated by the Chinese Maritime 
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Kaoliang, 





number of creeks that criss-cross thousands of square 
miles in Central and 8.E. China. Every engineer 
knows of the Grand Canal of China, about 1000 miles 
long. It is only one of the several important artificial 
waterways which were constructed for economic and 
administrative purposes centuries before navigable 
canals were made in England. Wherever possible, 
the rivers of China are linked by canals ; for hundreds 
of years there was continuous transport of goods and 
passengers by inland waterways from Canton to 
Peking, 1400 miles, except for a short distance of 
40 miles, where there is a path over the mountains 
that separate the watersheds of the Yangtze and 
Canton river basins. There are twenty-six running 
miles of creeks, canals, &c., to each square mile of the 
large area of cultivated fertile plain in the Yangtze 
delta. In the Canton delta of South China, personal 
observation leads the writer to believe that in places 
that record is exceeded. 

The most important river systems can be placed in 
four divisions. There are the five relatively small, 
but densely silt-laden rivers of North China, which 
converge at Tientsin, and have one common outlet 
to the sea, the Hai Ho. There is the large area sup- 
porting about 100 million people that is affected by 
the Yellow River, 2500 miles long—‘‘ China’s 
Sorrow ’’—and its numerous tributaries; these 
rivers are also heavily laden with silt. They drain 
an area of 320,000 square miles. ‘‘ The problems of 
flood control presented by the Yellow River are the 
greatest that confront river engineers of this age,” 
said Mr. A. M. Shaw, formerly Consulting Engineer 
to the Chinese Government. The silt load in some of 
the main feeders on occasions has been found to be 
as much as 40 to 45 per cent. by weight with an 
average silt load for the lower river of about 10 per 
cent. It has been estimated that 1200 million tons 
of silt must be on the average annually transported 
by the Yellow River to the sea, and about 43 million 
cubic yards of silt are deposited each year in its 
channel, raising its bed from 4ft. to 5ft. each century. 
During the period since 2278 B.c. to this day, over 
which authentic records are available, the Yellow 
River has changed its course to the sea fifteen times, 
through the failure of a dyke and the deposit of silt 
in the river bed. In recent years there was formed a 
new river, 400 miles in length, from one half-mile 
to 50 miles in width, which entered the sea hundreds 
of miles south of its former mouth. This change, of 
course, on the part of the river submerged farms and 
villages, swallowing up rich agricultural land which 
had sustained 500 people to the square mile. It was 
stated by a competent engineer that 2000 dollars 
(silver) would have prevented this disaster, but the 
cost of repairing the breach was estimated at 5 million 
dollars. 


YELLOW RIVER MIGRATIONS. 


At one time the river ran north by Tientsin, and 
at another it emptied in Central China into the 
Yangtze, near Chekiang, hundreds of miles to the 
south, as it threatens to do again. It now enters the 
ocean 600 miles up the coast from a former mouth. 
The average flow is about 300,000 cusecs ; the maxi- 
mum flood discharge is about 500,000 cusecs, but in 
the 1933 floods it reached 750,000 cusecs. The average 
velocity is about 8ft. per second, and the maximum 
surface velocity is about 10ft. per second. When the 
velocity of flow falls below 3ft. per second, deposition 
of silt is rapid and the rising floods overtop the exist- 
ing dykes and a new page of sorrow is opened. This 
silt is so fine that 98 per cent. of the grains in tested 


1 Upstream stone toe 
2 Main dyke 
3 Earth core 





Sand Bags 
Willow & Stone Sausage 





W.L. 55-36m (Ta-Ku Datum) 


se 


eee OK is 
OY. sam 


. ; hs SE ZR 





/ 
Stone Rip-Rap Facing 


THE ENGINEER 


4 Secondary dyke 
5 Earth lower toe 





Kaoliang 


SECTION THROUGH DYKE ON YELLOW RIVER 


Customs at, £28 millions. In these days of erratic 
currency values it is difficult to give estimates in 
sterling, but in China a dollar is always a dollar for 
the peasant, whatever its value for exchange. At 
the time of writing, it is difficult to know what is the 
damage done by recent floods. It is said that the 
Chinese wilfully broke down the dykes in order to 
harass the invaders, a strategy often employed in 
warfare, but involving great sacrifice. The Yellow 
River surged through a gap a quarter of a mile wide 
and more than 400 square miles of land were sub- 
merged. Nearly 700,000 refugees fled from the area. 
It is believed that in the defence of Hankow dykes 
will be cut. 


THE River SystTeEMs OF CHINA. 


The large waterways of China are shown on the 
map, but it is impossible in any map of China 
to give the reader a complete idea of the enormous 





samples were less than 1/1000-inch in diameter, and 
some were as small as 1/10,000 of an inch. It is 
rapidly picked up when velocities exceed 3ft. per 
second. 

The old Chinese tradition was that restless dragons 
stirred the mud in the rivers, creating frequent 
calamities. Even in recent years foreign engineers 
have had their work of construction delayed in rural 
districts while rites to propitiate the river dragons 
were carried out. The boats on many of the rivers 
of China, and the junks on the coast, have eyes in 
order that they may see. It is not easy to eliminate 
superstition in peasant and seafaring communities 
in China. In some places the old bronze cows still 
remain to watch over the unruly waters. 

With eighteen years of practical experience on 
river conservancy works in China Major O. J. Todd 
said (1935): ‘‘ China can be saved the losses and 
horrors of these repeated Yellow River floods if she 
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wills it. The work should go forward with the same 
technical skill that America is using on a dozen 
major projects, each of which is more costly than this.” 
A committee of engineers, backed by a stable and 
efficient government, and with ample financial 
resources, could spend hundreds of millions of pounds 
sterling on water control in China, with results that 
would amply justify the expenditure. Some idea of 
the magnitude of the work connected with the Yellow 
River may be gained from the statement that a con- 
servancy scheme planned for a tributary, the Fen Ho, 
was estimated to cost 12-8 million dollars (silver), 
of which about 8 million dollars was for flood control 
and the remainder for irrigation, involving the use of 
pumping plants. The total annual benefit to be 
derived from that expenditure was given as 5,600,000 
dollars. 

A loan of 124 million dollars (Chinese currency) 
was made from the British Boxer Fund to finance the 
first part of a scheme to improve the Hwai River, 
which flows between the lower Yellow and Yangtze 
rivers. Its outlet to the sea was choked up by a 
Yellow River migration, and its diversion has 
adversely affected the Grand Canal and areas affected 
by its big overflow. The Hwai scheme is a typical 
example of large-scale hydraulic planning to solve 
not only the flood problem, but to provide a supply of 
water for irrigation, to increase navigation facilities 


Yao Ti dyke (11-2 miles long) on the Yangtze (built 
in 150 days after the 1936 floods), involved the placing 
of more than 9 million cubic yards of earth, or suffi- 
cient to build a dyke nearly 16in. square around the 
earth at the equator. On another stretch of the 
Yangtze about 57 miles long, the main dykes were 
completely rebuilt by C.I.F.R.C. engineers in 1932 
to a height of 1 m. above the flood marks of 1931. 
At the peak of the operations, 15,000 men were 
employed. A stone-protected dyke that reclaimed 
three towns and much good farming land that had 
been ravaged by the Yangtze for seven years was 
built by the C.I.F.R.C. engineers in 1925 at a cost of 
50,000 dollars. At the next harvest the crops from 
the reclaimed land were valued at 1 million dollars, 
showing a return of 20 to 1 on costs of the work in the 
first year. After the 1924 floods in Hopei Province, 
similar results were obtained ; dykes costing 50,000 
dollars reclaimed land from which the first harvest 
yielded a return of 20 to 1 on the cost of the work. 

The huge dykes and bank protection of the Yangtze 
and Yellow rivers, like the Grand Canal and the Great 
Wall, are colossal monuments of the human labour 
that was used in their construction. The thousands 
of miles of earth dykes built in China represent very 
many millions of man-power hours. 





method of dyke reinforcement. 


The ingenious Chinese have devised a unique 
A cereal—kaoliang 





per cent. of the scheme, which cost 1,500,000 dollars, 
and Shantung Province supplied the remainder. 
Although an unlimited supply of cheap man-power 
is available near all the rivers of China, the modern 
dykes vary in construction, according to their situa- 
tion and the materials available. After many failures 
to protect three large towns on the Yangtze, 300 miles 
below Hankow, by the old type of earthen dyke. 
9000ft. long, a new method of dyke construction was 
employed. Sheet piling was driven 14ft. deep through 
layers of sand and clay. Behind the sheet piling a 
ditch 10ft. deep and 10ft. wide was dug, 2000ft. in 
length. This ditch was filled in with carefully selected 
clay, tightly packed. This clay core was carried up 
through the centre of the whole length of the dyke 
to a height of 3ft. above maximum flood level. The 
dyke rose 25ft. above the flats and was made 250ft. 
wide at the base. A heavy layer of large stone or 
rip-rap protects the dyke against wave wash. It 
has stood as a monument of the efficiency of the 
design and supervision of the C.I.F.R.C. engineers. 
Dykes will always be the main factor in the control 
of China’s rivers. Improved” methods of transport 
for materials, together with modern methods of con- 
struction and supervision by competent engineers, 
have made some of these important structures much 
more reliable. Although dredging has been used 
extensively on the Mississippi, and is practicable on 
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and to reclaim large areas of waste land. More than 
100,000 square miles will be affected by these improve- 
ments, which, when completed, will include work on 
the Grand Canal. 

CHINESE DYKEs. 

The Chinese have always shown ingenuity, and in 
times of emergency have dealt with perils due to 
Nature’s forces in a resourceful manner, but with 
primitive tools. To control the floods they have, 
through the centuries, depended mainly on enormous 
earthen dykes. These dykes have been sodded, 
where possible, to prevent erosion. Broad earth dykes 
are built on both sides of the river where no rocky 
slopes act as natural barriers. Willow trees, grown 
along the toe or in groves between the dyke and 
the channel, protect the dyke, but where practicable 
other protection is used where the current carries 
the stream in towards a concave bank. 

Hundreds of miles of enormous dykes have. been 
built up in many places in North China of unprotected 
loess soil, which, when attacked by the swirling waters 
of a flood, dissolves like sugar and a breach is made. 
The protection of this loess embankment is essential 
for permanent work. 

The double dyke method is used in many places. 
The outer or “ official dykes” are as much as 5 or 
8 miles apart, but local farmers frequently build 
inner or “‘ people’s dykes,”’ as close‘as 1 mile apart. 
If the main dyke is overtopped, the area between 
the two dykes provides an extra channel in emergency 
and the land can be cultivated in normal times. 

A general idea of the great volume of some of the 


(millet)—grown in North China, has a long and 
thick stalk. These plants, with roots attached, are 
piled full length in great stacks along the dykes. 
Large quantities of hemp are twisted into ropes about 
2in. in diameter. Stakes and cross-bars from willow 
trees hold the work in place when fastened back by 
the ropes. Alternate layers of kaoliang stalks and soil 
are laid, each about 6in. deep, with kaoling roots 
facing the river. The layers are’ tramped down by 
hordes of people. That is a rough outline of a method 
often employed in the North. It is suited to hand 
labour, where wages work out at about 3d. a day, 
and where it is essential to provide employment when 
work on the land is impossible. 


THe New METHOpDs. 


Engineers with long experience in China state that 
the stone-revetted dykes, used in many places in 
Shantung Province, give the best type of protection, 
but the difficulty is to obtain stone in many parts of 
the vast alluvial plains where the dykes are built. 
An innovation was the introduction of a pile driver 
to place a pile trestle across a new channel of the Yellow 
River for building a dam to turn the stream back 
into its old bed. Long heavy piles, four in a set or 
‘* bent,’ were driven in. The sets were spaced every 
10ft. across a gap 800ft. wide. A light railway, 
placed on a trestle built on the deeply driven piles, 
brought stone from the banks and dumped it. More 
than 40,000 cubic yards of stone carried in 300 junks 
from more than 100 miles upstream went into this 
diversion dam. Mats, bags of earth, and kaoliang 
stalks were use to make the dam water-tight. Some 





earth dykes may be gained from the fact that the 





25,000 men were at work. The C.I.F.R.C. financed 24 
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PILE TRESTLE FOR CONSTRUCTION OF DAM 


certain stretches of the Yangtze, it does not find favour 
with engineers who have had experience with the 
Yellow River, but it has been used on other rivers in 
China. 

Worwp ReEcorps. 

The River Yangtze, 3200 miles in length, is navig- 
able for a longer distance than any other river in the 
world. With its tributaries, it drains an area of 
land about six times the total area of the British 
Isles ; about 180 million people live in its basin. 
This river has produced the world’s record for the 
volume of water carried in its channel, viz. 2,531,692 
cusecs (Nanking, July 19th, 1915). In 1915. the 
annual mean discharge was 1,050,000 cusecs. The 
corresponding record figures for the Mississippi, 
which has the highest record for world rivers other 
than those in China, are 1,617,000 and 225,000. 
The highest level recorded above zero for any water 
level in the world is held by the Yangtze which 
in 1871 attained the astonishing height of 275ft. in 
the Wind Box Gorge, about 1100 miles inland. The 
volume of solid matter in suspension carried annually 
past Hankow (600 miles up the river) is estimated at 
5,000,000 cubic feet, 2500 times the amount of silt 
that is carried past London Bridge. Such records 
must complicate the design of engineering schemes. 

The primary cause of floods is heavy rainfall. All 
over China rains occur mostly in summer time, 
diminishing in intensity from the south, where on the 
coast it averages about 80in., to the north-west, where 
the average is about 1lin., and even less in Mongolia. 
Typhoons cause intense and sudden precipitation, 
especially against mountain slopes. ‘Torrents run 
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off deforested hills like storm water off a roof, eroding 
the easily scoured soil, which, in North China espe- 
cially, is very fine in texture mostly of wind-blown 
origin. It is this ‘‘ loess” soil that chokes the rivers 
of North China, and is carried by the giant tributary, 
the Han, into the Yangtze at Hankow. For the six 
days, July 3rd to 8th, 1935, in Central China, the 
following records were taken :—At Wufeng, 52in. 
of rain fell; at Ichang, on the Yangtze, 350 miles 
above Hankow, 30in.; and at Chushan, on the Upper 
Han, 24in. It was estimated that 14 cubic miles of 
rain fell on the basin of the Han in-those five days 
(one tributary of the Yangtze). 

In 1931 an immense new lake, 130 miles long and 
70 miles wide, was formed with Hankow at its lower 
end. The Han brought into the Yangtze 1,060,000 
cusecs, as compared with 812,000 cusecs maximum 
discharge of the Yellow River. This peak flow of the 
Han lasted two days; the maximum flow of the 
Yangtze past Hankow, including that from the Han, 
was 2,365,000 cusecs. 

The floods along the Yangtze often have brought 
disaster to a populatitn running into millions, but 
they are soon forgotten by the outside world. The 
factor of safety of many of the dykes is low. Thou- 
sands of men, women, and children repair breaks 
when the waters have fallen—on one dyke 50,000 
people were at work in April, 1927, nearly every one 
carrying earth in baskets at each end of a pole. It 
would take a volume to describe in full the story of 
the Yangtze ‘“‘ dragons,” but even if they will never 
be exterminated they will certainly be tamed by 
applied science in the not distant future. 

Finally, there is the river system in the south-east, 
converging into the river that flows past Canton. 
The waters debouch into the ocean through the 
mouths of a delta, one channel bringing inland 
commerce from Canton to the port of Hong Kong. 
During floods in 1915 the river at Wuchow, South 
China, rose 61ft. above lowest water mark. At the 
highest stage 2,100,000 cusecs passed Wuchow, as 
compared with the record of 1,617,000 cusees for the 
Mississippi. These rivers fertilise, and are arteries 
of commerce for a semi-tropical area in South 
China, larger than Britain, and densely populated. 
Floods are less frequent than in North and Central 
China, but there is rapid erosion. Droughts are 
unusual ; irrigation and transport are the main water 
control problems in South China. 


THE CANALS OF CHINA. 

The rivers and canals are the highways of com- 
merce, but enormous volumes of silt brought down 
from the hills and river banks are deposited in the 
river beds, canals, and harbours, in addition to vast 
quantities carried each year into the sea. Many of 
the canals require extensive dredging and more 
efficient protection against floods. Certain experts 
state that dykes, even if aided by detention basins, 
cannot prevent future floods from some of the rivers 
which carry such a heavy mud load. They say that 
the source of the trouble must be dealt with, and that 
soil erosion in the hills must be prevented. That is 
more easily said than done, for the urge for food and 
fuel has led to great deforestation. Even the almost 
barren hillsides are cultivated in places. But the 
Yellow River Commission has tackled the problem 
by setting up a field laboratory to experiment in 
various methods of soil erosion control. It will take 
many decades for practical results to be obtained 
from that angle. Meantime, engineers have urged 
improvements in dyke construction and the building 
of detention reservoirs to iron out and detain, if only 
for a few hours, the highest crest floods. The scheme 
presents many attractive possibilities, such as the 
production of electrical energy, irrigation of land, 
&c., as well as flood control. But a closer examina- 
tion reveals certain fallacies. Flood prevention 
reservoirs must be kept empty for emergencies, but 
reservoirs used for power production and irrigation 
demand exactly opposite conditions. There is a 
difference between detention and storage of water. 
Neither power production nor irrigation could be 
operated on the erratic supply provided by the floods 
of many of China’s rivers. 

There are other problems as yet unsolved. What is 
the increase in the power of erosion of the river bed 
due to clarification of the water as a result of deten- 
tion? The Islam Weir of the Sutlej Valley project 
in India collapsed in 1929. It was one of four division 
dams for that huge irrigation project. The flow 
passing the dam having been partly relieved of its 
load, picked up material from the river bed below 
the dam, and so deepened the channel. The river 
downstream dropped so much that a large portion 
of the downstream apron was destroyed. 

The general arguments for and against the use of 
detention reservoirs are well known to readers of 
this journal. The enormous volume and fineness of 
the silt in many of the rivers of China greatly com- 
plicates the problem of any system of detention ; 
the cost of such works would, as a general rule, be 
prohibitive. Building detention reservoirs in the 
upper course of silt-laden streams that finally flow 
past Tientsin is, however, said to be the only prac- 
tical solution of the problem of providing a navigable 
waterway for that port. 


Lakers AS DETENTION RESERVOIRS. 


The Yellow River carries a great load of silt of a 
unique type, which, combined with the topography 





of the land, makes the value of detention reservoirs 
in the lower valley doubtful, but the short duration 
of the floods seems to favour their use in the upper 
reaches. Mr. E. W. Lane, an American expert con- 
cerned with the Boulder Dam, and possessing con- 
siderable knowledge of China’s rivers, writes: ‘‘ A 
river may be induced to excavate its own channel by 
constructing a reservoir upstream to remove the 
transported solids. The Yellow River, for example, 
offers the favourable conditions of steep slope, fine 
material, heavy silt content, few tributaries, and a 
reservoir site.’ Other experts have pointed out 
that the river has a silt load amounting, according 
to estimates, to something like 1,000,000 cubic yards 
of solids per hour. It is obvious that there would be 
a rapid decrease in the capacity of a reservoir which 
abstracted any considerable portion of silt from the 
Yellow River in flood. 

A plan of lower river detention reservoirs has been 
suggested for the Lower Mississippi. On the Yangtze 
large lakes, such as the Tung Ting Ho and Po Hong 
Yu, have formed natural detention reservoirs. These 
and dozens of smaller lakes could have their capacity 
for storage increased considerably at an almost 
insignificant cost by raising the banks, &c. If any 
form of detention reservoir were provided which 
would reduce the required height of the dykes by 
only lft., the result would be the saving of many 
millions of dollars in construction costs over the long 
stretches of water guarded by dykes. 

Unfortunately, in recent years large areas of land 
from lakes useful for storage purposes have been 
reclaimed. All over China, man’s struggle for land 
for crops, conflicting with the demands for space for 
river regulation by engineers, has been one of the 
difficulties connected with the country’s hydraulic 
problems. The issue is as much one of administration 
as of engineering, just as it is along the Mississippi. 
In China the fight for space between the people and 
the river water has grown increasingly bitter. The 
population has steadily increased—it has roughly 
doubled in 150 years, in spite of emigration—pushing 
the dykes towards the river channels and lakes to 
obtain arable land, thus contracting the high-water 
flood and raising the flood level. In addition, the 
people have been driven to cultivate less fertile lands 
up the hills, thus creating worse run-off conditions 
during heavy rainfalls. 

Napoleon declared that ‘* war is simple, but simple 
is difficult.” It is said that if money is available, 
man can now accomplish anything in the struggle 
against the forces of Nature. If man-power, industry, 
and tenacity of purpose can compensate for the lack 
of money, then the Chinese will, in due course, carry 
out gigantic hydraulic works. Nor is it unlikely that 
some of the financial difficulties will be solved, 
because many of the schemes can be shown to be 
profitable. When the present conflict is ended there 
will, it is hoped, be some scheme of international 
co-operation for reconstruction in China, similar to 
that devised after the terrible devastation caused 
last century by the Taiping rebellion. The Chinese 
Maritime Customs service was then formed, and proved 
to be of immense benefit to China and foreign trade. 
An extension of its activities to organise the control 
of all of the inland waterways of the country would 
enormously benefit the great mass of the Chinese 
people. The terrible destruction now taking place 
over large areas of China is nothing new in the 
history of the oldest nation on earth. Always the 
people have gone back to the land, and, with amazing 
industry and perseverance, have rebuilt their social 
life. But there is now a factor never previously 
included in the work of reconstruction in China. It 
is the knowledge and experience of Chinese and foreign 
engineers. That is a dynamic influence that will have 
a profound effect upon economic and social develop- 
ments in China in the not distant future. It will, in 
all probability, lead to the creation of civil engineer- 
ing works of enormous magnitude that must enrich 
the people. It will increase the influence in inter- 
national affairs of a peace-loving people—the most 
numerous race on earth. 








Electricity Boom in South Africa. 


THE demand for electricity in South Africa has increased 
so rapidly since the end of the depression in 1933 as to 
necessitate frequent large extensions to the capacity of 
the power stations of the Electricity Supply Commission 
and of the various municipalities. In 1937 the sales by 
the Electricity Supply Commission were over 50 per cent. 
larger than in 1936 and approximately 126 per cent. 
larger than in 1935. Most of the larger municipalities 
had similar increases. For the year 1935-36 (up to 
March 31st) 4,602,907,287 units of electricity were 


‘generated. At March 31st, 1938, the total for the year was 


approximately 6,000,000,000 units. The total value of 
land, buildings, machinery, plant, and tools employed 
in the industry is estimated at £35,252,033, the total 
number of persons employed in the industry—generation 
and distribution—at 13,896, and the total salaries and 
wages paid per annum at £2,039,911. 

Sales of electricity in 1937 from the six power stations 
of the Electricity Supply Commission totalled 2,535,620,718 
units, the units generated being 2,933,525,771, as com- 
pared with 1,688,047,108 units sold in 1936 and 
1,993,5¢3,560 generated. While the gold mining industry 
accounted for the largest increase in the consumption of 
power in 1937, large increases were recorded at the Com- 





mission’s undertakings to all classes of customers. 

Buik and direct supplies to mining concerns amounted 
to 1,990,772,492 units, compared with 1,222,734,330 units 
in 1936. ‘Municipalities were supplied with 228,218,591 
units, compared with 206,757,057 units ; industrial con- 
cerns were supplied with 72,335,657 units, compared with 
64,350,389; domestic and street lighting took 8,332,570 
units, against 6,120,142 units; and traction took 
235,961,538 units, compared with 188,088,190 in 1936, 
The total consumption of electricity on the Witwatersrand 
by the gold mining and other industries, municipalities, 
&e., exceeded 3,900,000,000 in 1937 and more than 50 per 
cent. of this quantity was supplied from the Commission’s 
power stations at Klip and Witbank, the balance being 
supplied from power stations owned by the Victoria Falls 
and Transvaal Power Company, Ltd., three mining com- 
panies, and the Johannesburg municipality. 

Railway electrification is already calling for large 
quantities of electricity, which will be doubled by 1942, 
perhaps earlier. The development of the supply of elec- 
tricity to rural communities and farmers within economic 
reach of the Commission’s power lines is rapidly proceeding, 
and during 1937 arrangements were completed for the 
supply of electricity to eleven townships and rural com- 
munities in Natal and one village and thirty-nine farms in 
the Western Cape Province. As the network of the Com- 
mission’s power lines is extended to cover further areas, 
the number of towns, &c., served will also increase. There 
is a growing tendency on the part of the smaller towns to 
purchase electricity in bulk from the Commission, or to 
grant the Commission the right to supply and distribute 
electricity in their areas of jurisdiction. 

To meet the increasing demand upon the capacities of 
the Electricity Supply Commission’s power stations the 
Klip station, designed in 1936 for an ultimate capacity of 
350,000 kW, is being increased to 424,000 kW. The Klip 
station has been erected on the Klip River about 30 miles 
south of Johannesburg, and is situated upon a coal field. For 
this station sixteen turbo-alternators with condensing plant 
have been ordered from the Metropolitan-Vickers Elec- 
trical Company, Ltd. They comprise twelve main sets, 
each of 33,000 kW capacity (40,000 kVA, 0-825 P.F.. 
10,500 volts) at 3090 r.p.m., and four house sets, each of 
7000 kW capacity (8750 kVA, 0-8 P.F., 2100 volts) at 
3090 r.p.m. The aggregate capacity of the sixteen sets 
will be 424,000 kW, as stated above, and together with the 
existing stations at Brakpan, Simmer Pan, Rosherville, 

Jereeniging, and Witbank, will bring the total capacity 
of the turbo-alternators operated by the Victoria Falls 
and Transvaal Power Company, Ltd., up to 820,500 kW. 
The Klip and Witbank stations are the property of the 
Electricity Supply Commission of South Africa and are 
operated for the Commission by the Victoria Falls and 
Transvaal Power Company, Ltd. 








SIXTY YEARS AGO. 


NEVER since the “ Royal George” sank at Spithead 
with the loss of more than eight hundred lives had any 
calamity occurred within our shores to compare with the 
loss of the ‘‘ Princess Alice.” So we wrote in our issue of 
September 13th, 1878. The disaster occurred on the 
night of Tuesday, September 3rd. Off Beckton, on the 
Thames, the “ Princess Alice,” a paddle steamer, was 
struck amidships by the screw steamer ‘‘ Bywell Castle.” 
The two ends of the ill-fated ship rose in the air, while the 
middle sank, throwing the passengers in a heap right under 
the bows of the “‘ Bywell Castle.” At least six hundred 
excursionists lost their lives. The disaster released a host 
of expedients for preventing loss of life in collisions on 
rivers. Most of them, we said, were puerile. The real 
lesson of the disaster was, we argued, quite plain. Much 
responsibility for it—or at least for the loss of life which 
accompanied the collision—rested with the Board of 
Trade, which passed the vessel as fit to carry 899 persons 
when in reality she ought never to have been allowed to 
ply with passengers at all on the Thames. She had been 
built by Messrs. Caird in 1865 for passenger service on the 
Clyde ; but, proving unsuitable for that purpose, had been 
sold to a London company. Originally she was licensed 
to earry less than four hundred passengers, but her new 
owners erected saloons on her deck and she was granted a 
fresh certificate for well over twice that number. She was 
not classed at Lloyd’s. Her length was 219ft., her beam 
20ft., and her depth 8ft. 6in. She was therefore an unduly 
narrow and shallow vessel for her depth. Structurally 
she was demonstrably weak. She was divided into three 
compartments by two water-tight bulkheads. Forward 
and aft her plates were only jin. thick. Over the middle 
compartment, in which were situated the boilers, bunkers, 
and engines, her plating was somewhat thicker. As a 
girder she was weak and her weakness had been increased 
by the erection of the additional saloons at the middle 
portion of her length. The collision occurred at a low 
speed, so low, in fact, that the paint was hardly scratched 
off the bows of the “‘ Bywell Castle.”” The impact was, 
however, sufficient to pull the plates of the “ Princess 
Alice” asunder at a point in the middle compartment. 
That compartment, already overloaded with the engines, 
boilers, and saloons, was flooded and for a very brief time 
was held suspended only by the two weak ends. The top 
plates crumpled up, the bow and stern rose in the air, and 
catastrophe overwhelmed the ship before the “ Bywell 
Castle ’” could push her ashore. We severely criticised the 
Board of Trade’s rule for the apportionment of the number 
of passengers which a steamer was allowed to carry. The 
certified number was obtained simply by dividing the 
deck area in square feet by three. No attention was paid 
to the strength of the ship, with the result that the 
“* Princess Alice ” after alterations which had rendered her 
less seaworthy and had reduced her strength was granted 
a certificate for a greatly increased number of passengers. 
Similar accidents, we asserted, would recur if the Board of 
Trade Surveyors continued to grant licences on the basis 
of deck room and neglected to pay attention to what 
kept the deck afloat. It was essential that they should 
assure themselves that the hull would not break in two 
if it were left unsupported at the ends. The nation had 
reposed a great trust in the Board of Trade. It could not 
be negligently or inefficiently discharged without inducing 
direful consequences. 
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Rail and Road. 





CANADIAN TRAIN ACCIDENT.—As a result of heavy rain 
weakening the road bed on the night of September Ist, a 
train of the Canadian Pacific Railway Company was 
derailed between Montreal and Quebec, and the driver and 
fireman killed and several passengers injured. 


Rattway ELEcTRIFICATION IN Frntanp.—A five-year 
plan of railway electrification has been submitted to the 
Government by the Director-General of the Finnish State 
Railways. The scheme is for the electrification of the 
Elisenvara-Tainionkoski-Villmanstrand-Simola-Viborgand 
the Helsinki-Viborg railways. 


L.M.S. Ratwway Srarr Coiiece.—The inaugural 
course at the London, Midland and Scottish Railway 
Company’s Staff College at Derby began on Monday, 
September 5th, when about fifty members from all parts 
of the system assembled for tuition in railway operation 
and commercial practice. The new College was described 
in THE ENGINEER of July 29th last, after its formal opening 
by the Minister of Transport. 


Lone CANADIAN WELDED BripGE SuPERSTRUCTURE.— 
What is said to be the longest all-welded bridge super- 
structure in North America has been built over the St. 
Anne River near the village of St. Anne de la Perade, in 
Quebec. It has six 107ft. long welded deck plate girder 
spans, built up of plates, the webs being jin. thick, 6ft. 6in. 
deep at the abutments, 5ft. 6in. at the centre of the spans, 
and 7ft. at the piers. There are 318 tons of structural 
steel in the superstructure, of which 183 tons are in 
the main girders. 


RatLway ELEcrrRificaTion in Norway.—According to 
a note in the Electrical Review, it has been decided in 
Norway to electrify the railway lines from Halden to 
Kornsjo, Skien to Moss, and Moss to Fredriksstad. Work 
is already in progress on important sections of the lines, 
and all-electric operation of trains on the Halden-Kornsjo 
line, which connects with the Swedish electric railway 
system at the frontier, is scheduled to be introduced as 
from the autumn of 1939. Anticipating the forthcoming 
adoption of electrical operation, the Norwegian State 
Railways have ordered eight electric locomotives, which 
will have a maximum speed of 70 m.p.h. 


THe New THovusanD Istanps Brip@xs.—On Thursday, 
August 18th, the new Thousand Island Bridge, which 
traverses the islands of the St. Lawrence River between 
Collins Landing in the United States and Ivy Lea in 
Ontario, was officially opened. It actually consists of an 
8} miles long international structure, comprising five main 
bridges, connecting viaducts and highways traversing the 
islands. It includes two suspension bridges, a steel arch 
bridge, a continuous truss bridge, a reinforced masonry 
arch bridge, and about 4000ft. of viaduct span. The 
suspension bridge crossing the American Channel is 1500ft. 
long with a central span of 800ft., flanked by two 350ft. 
long side spans and rises to a height of 150ft. above the 
river. The Canadian suspension bridge is 1766ft. long 
with a main span 750ft. long and a navigation clearance of 
120ft. On the New York mainland there are 1900ft. of 
approach roads, on Wellesley Island 5 miles of road, 
nearly 3700ft. of road on Hill Island, and 16,100ft. of new 
connecting roads on the Ontario mainland. 


G.W.R. WinTER Tran Service.—The Great Western 
Railway Company’s winter train service comes into opera- 
tion on Monday, September 26th. The principal features 
are the running of the biggest mileage in the company’s 
history at 60 m.p.h. or over and quicker services to London 
from the West of England. The daily mileage to be 
covered at a mile-a-minute or over is 2207, as compared 
with 2116 in the summer service. This wil] be covered by 
twenty-five expresses including the “‘ Cheltenham Flyer,” 
“ Bristolian,” “‘ Torbay Express,’ and “‘ Cornish Riviera,” 
which will slip coaches at Westbury and Taunton. The 
accelerated services include the 8.35 a.m. from Plymouth, 
which will be re-timed so that passengers from Paignton 
and Torquay will leave thirty minutes later, but arrive at 
Paddington at 1.15 p.m., as at present. A saving of seven 
minutes will also be effected from Exeter. The 1.30 p.m. 
Taunton, due at Paddington at 5.35 p.m., will start at 
1.40 p.m. and will afford quicker services, saving from 
four to ten minutes, from Taunton, Weston-super-Mare, 
Bristol, Bath, and Chippenham. The 4.10 p.m. train from 
Plymouth will leave at 4.20 p.m. and will save ten to 
thirteen minutes in the journey time from Plymouth, 
Paignton, Torquay, Exeter, and Taunton to Paddington, 
where it is due at 9'p.m., as at present. The daily mileage 
to be run by the eighteen streamlined railcars will be 
increased by 31 to 3634 miles by the provision of additional 
services in the Oxford-Dideot, Bristol-Newport-Cardiff, 
and Worcester-Malvern areas. ; 


New Rartcars ror G.W.R.—An order for twenty more 
railcars has been placed by the Great Western Railway 
Company to supplement its existing fleet of eighteen cars. 
A feature of the order is the construction at Swindon, for 
the first time, of the underframes, bogies, brake gear and 
coach work. The new cars will be built to designs supplied 
by the Associated Equipment Company, of Southall, 
which was responsible for the existing fleet and will supply 
the motive power units for the new cars. The design 
will generally follow that of railcar “‘ No. 18,” now in use 
on the Lamborn branch line, which is capable of hauling 
an additional coach or horse-box, or of doing light shunting. 
All controls will be of the electro-pneumatic type, so that 
two or more cars may be coupled together, as required, 
and run as a single train, controlled by one driver. Four 
cars will be coupled together in pairs to form twin-car 
trains and will be used to replace the present cars which 
have been giving a business man’s service between Cardiff 
and Birmingham for the last four years, but which have 
developed the traffic beyond their own capacity. These 
cars will have a maximum speed of 70 m.p.h. and will 
have accommodation for 104 passengers. The other cars, 
which are intended for branch line and local services, will 
be geared to give a maximum speed of about 40 m.p.h., 
but they will be capable of hauling a load of 60 tons in 
addition to their own weight. Two cars will, however, be 


fitted with a dual range gear, which will give a maximum 
speed of about 60 m.p.h. when the car is running alone 


Miscellanea. 





Deatu oF Mr. E. Evans.—We regret to note the death 
of Mr. E. Evans, the chief draughtsman of Stothert and 
Pitt, Ltd., of Bath. He had-been with the firm since 1889, 
and was responsible for the design of many of the large 
cranes and other machines made by the company. 


New AUSTRALIAN WIRELESS Srations.—The Aus- 
tralian Government has set aside £250,000 towards the 
construction and equipment of a large new wireless 
station at Canberra. There are at present in course of 
erection a number of new radio stations on the principal 
aviation routes of the Commonwealth. 


Wortp’s Coat anp Coke Ovurput.—A report for the 
year ending May 31st last, issued by Reichskohlenverband, 
states that the world coal output for the year totalled 
1288-4 million tons, and the coke output was 156-5 
million tons. Of the coal, nearly 51 per cent. was pro- 
duced in Europe and 35-7 per cent. in America. 


Coat Mrine my Brirars.—During the June quarter 
54 million tons of saleable coal were produced in the 
mines of Britain and 12 million tons were shipped abroad. 
The average value of all coal exported continued to rise 
and was 21s. ld. a ton, against 18s. 6d. in the June quarter 
of 1937. Figures show costs of production to have 
increased by 1s. 1d. a ton during the period under review, 
and proceeds were 14d. a ton less than in the previous 
quarter, leaving a credit balance of about 9d. a ton. 


Guascow Water Suprpty.—A scheme has been laid 
before the Glasgow Corporation for the provision of a 
better water supply. The scheme will cost about £660,000, 
and, according to the Glasgow Herald, will include the 
laying of a new 36in. water main from Milngavie to 
Rutherglen, a distance of 13} miles. The pipe will run 
from the Milngavie reservoir to Bardowie, Bishopbriggs, 
Robroyston, Provanmill, Lightburn, and Tollcross, and 
will then be led across the Clydeto Rutherglen and Burnside. 


Hypro-ELectric DEVELOPMENT SCHEME IN HyDER- 
ABAD.—A scheme has been prepared for the harnessing of 
the two largest rivers which traverse Hyderabad State. 
It is anticipated that 145,000 kW can be produced con- 
tinuously with a possible further increase of 70,000 kW 
when the larger tributaries are combined. A number of 
projects, costing a total of Rs. 65 crores, have been drawn 
up and the plans are for combined hydro-electric and 
irrigation schemes to be connected up in a complete grid 
scheme. 


Tue New Licutine Recutations.—The new Lighting 
Regulations of the Factories Act came into operation on 
July Ist. The Act specifies that “ effective provision shall 
be made for securing and maintaining sufficient and suit- 
able lighting, whether natural or artificial, in every part 
of a factory in which persons are working or passing.” 
In this connection the British Electrical Development 
Association and the Electric Lamp Manufacturers’ 
Association inform us that they are offering free facilities 
to factory owners for the expert testing of existing lighting 
and free guidance for any alterations required. 


Sewace Disposal IN THE GREAT LAKES AREA.—Work 
is rapidly proceeding at a number of places in the Great 
Lakes area of the United States in connection with the 
abatement of pollution by sewage in the heavily indus- 
trialised regions near the lakes. In addition to the works 
which have been in hand at Chicago and Milwaukee for 
some years, it is stated that plants nearing completion at 
Niagara Falls, Buffalo, Cleveland, and Detroit will free 
the lake waters of more than 800 million gallons of sewage 
daily. Brief particulars of the plant at Niagara were given 
in this column in the issue of February 25th last. 


New Factrorres Act.—In order to provide factory 
occupiers with a ready means of ensuring that their 
existing plant and procedure comply with the new 
Factories Act, the National Safety First Association has 
issued a pamphlet of safety tables and memoranda. The 
pamphlet contains a series of short questions covering 
the whole Act. For use in a general review of the safety 
sections detailed tabular statements were p 
dealing with the more complex sections, such as those 
affecting the fencing of guards, hoists, and steam boilers. 
Copies of the pamphlet are obtainable at the Associa- 
tion’s offices at 52, Grosvenor Gardens, London, S8.W.1, 
priced 4d. each. 

Tue New Master CutTLer.—At a meeting of the Cutler’s 
Company in Sheffield, Mr. A. J. Grant, the managing 
director of Thos. Firth and John Brown, Ltd., was elected 
Master Cutler, and he will be installed in office on October 
4th next. Mr. Grant was President of the Sheffield Chamber 
of Commerce last year, and amongst other offices he was 
President of the National Federation of Iron and Steel 
Manufacturers in 1932, and was leader of the British Iron 
and Steel Delegation at the Ottawa Conference. In 
1934 Mr. Grant was chosen to represent the Sheffield 
district on the new Council of the British Iron and Steel 
Federation. He is a member of the Council of the Federat 
tion of British Industries and for three years was President 
of the Sheffield branch of the National Union of Manu- 
facturers. 

Layine Sewers Over QuicksanD.—A note by Mr. 
R. F. Mirick in Engineering News-Record describes a 
method used for a number of years for laying sewers over 





Air and Water. 





New Arecrarr Factory.—lIt has been announced that 
A. V. Roe and Co., Ltd., has selected a site at Greengate, 
Chadderton, for its new factory. It is estimated that the 
new factory will cost a million pounds and give employ- 
ment to 5000 workpeople. 

Nite F.Loops.—Reports from Egypt state that the 
River Nile has continued to rise steadily and small breaches 
have appeared in the banks in Upper Egypt. The bridges 
at Cairo are now almost awash and the water has passed 
the danger mark at the Roda Nilometer. 


SHIPBUILDING IN AMERICA.—At the beginning of August 
the private shipyards in the United States had contracts 
valued at about 343 million dollars in hand. Of the eighty- 
eight ships being built, fifty-two were sea-going vessels 
of 2000 tons gross or over, and the remainder were for the 
Army or Navy departments. 


R.A.F. Macuryne CrasH.—On Sunday, September 4th, 
a Royal Air Force machine crashed on and set fire to two 
houses at Edmonton, North London. The machine 
apparently got into difficulties and the pilot was unable to 
reach a clear landing before coming down. Eleven 
people, including the pilot, were killed and nearly thirty 
injured. 

Aveust Output oF CLYDE SHipyarDs.—Seven vessels, 
aggregating 52,590 tons gross, were launched from the 
shipyards of the Clyde during August. For the first eight 
months of the year the Clyde shipbuilders have launched 
fifty-nine ships, totalling 231,555 gross tons, as compared 
with sixty-two ships, of 209,094 tons, during the corre- 
sponding period last year. 

Coa Fue. For Sxrps.—It is reported in the Journal of 
Commerce that coal and shipping interests are to order a 
steamer of 7000 tons to demonstrate the advantages of 
coal as a fuel. The undertaking, it is said, has the support 
of the Admiralty. The ship to be built will be of the large 
cargo liner type, which, it is thought, will have the best 
chance of competing for low costs with the heavy oil engine. 


PanaMA CaNnaL Trarric.—During the year ended 
June 30th last 5524 vessels with a Panama Canal net tonnage 
of 28,058,109, carrying 27,385,924 tons of cargo, passed 
through the Panama Canal. The tolls paid amounted to 
more than 23 million dollars. Included in the transit 
figure, but not the tonnage total, were eleven foreign 
naval vessels of 500 tons displacement and over, and a 
United States dredger. 

CiypE Suippmc.—At the last meeting of the Clyde 
Trust it was stated that during the past year, for the first 
time since 1930, the revenue exceeded £1,000,000. During 
the year the tonnage of vessels entering and leaving the 
port was 15,721,920, which was the highest on record, and 
an increase on the previous year of 589,367 tons. The 
quantity of goods imported and exported was 7,264,775 
tons, an increase of 521,798 tons. 


Movine or BascuLe Bripce at LiverPoot DocKks.— 
At a meeting of the Mersey Docks Harbour Board the 
chairman referred to the moving of the rolling bascule 
bridge a distance of 500ft. from Victoria-West Waterloo 
Passage to Trafalgar-Victoria Passage. The work, which 
was superintended by the Board’s engineer, Mr. T. L. 
Norfolk, was done by cutting away 360 tons of 
concrete from the ballast box and floating the bridge upon 
two camels to its new position. 


Bereran SHipsurmpine ProcramMe.—A Bill recently 
passed by the Belgian Lower Chamber authorises the 
State to guarantee, up to 375 million francs, credits which 
have been accorded by private interests for the execution 
of a new shipbuilding programme. Up to the present 
about 150 million frances have been pledged and some 250 
million francs.are still available for new construction. It 
is proposed to build a new mail ship for service on the 
Congo route and two large cargo boats for Transatlantic 
service. 

New GERMAN SEAPLANE.—A new seaplane for the 
proposed North Atlantic mail service of the German 
Lufthansa Company is now carrying out trials. It is a 
four-engined Dornier machine, known as the “ Seeadler 
(Do. 26).”” The engines are Junkers ‘‘ Juno ” oil engines 
and are mounted in two units, one on each wing. Thg¢,rear 
engines can be raised through 10 deg. te avoid any danger 
to the airscrews through splashing water. Fully loaded the 
machine weighs 22 tons and has a maximum speed of 
207 miles an hour with a cruising speed of 193 miles an 
hour. 

British Canat Trarric.—The canals of this country, 
during the first six months of the year, carried 6,645,730 
tons of traffic. The greatest amount of geods conveyed 
over “a single waterway was recorded on the Aire and 
Calder Canal, where the tonnage for the current year was 
1,255,400. The largest decrease was recorded on the 
Grand Union Canal, where the amounts for the half-years 
of 1938 and 1937 were 948,640 tons and 1,032,830 tons. 
Traffic conveyed over the Leeds and Liverpool Canal 
amounted to 741,495 tons, and that-carried over the 
Weaver Navigation was 274,351 tons. Coal, coke, patent 
fuel, and peat formed the bulk of the traffic both on the 
railway-owned and on other canals. 


New Moror Liresoat.—A motor lifeboat which the 
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or hauling light loads. 





up for more than twenty 


uicksands by packing the subgrade with gravel. He says 
carry a man walking through it, 
gravel of graded sizes }in. to lin. is shovelled slowly into 
the sheeted ditch while a man treads back and forth, 
tramping the gravel down into the quicksand. If the sand 
i a man at first, then poles are used to stir the 
gravel into the sand until it will bear a man’s weight. 
Treading on the gravelled su 

slowly adding gravel, a shovelfi 
grade compacts and builds up to the required elevation. 
Subgrade built up in this way is now known to have stood 
years. In the more treacherous 
locations the sheeting is left in place when the ditch is back- 
filled, but generally it is possible to withdraw the sheeting 
after the trench has been gravel-packed and the tile laid. 
The space left by withdrawing each sheeting plank is 
tamped full of earth as the plank is pulled.: Planks are not 


le is continued while 
at a time until the sub- 


Royal National Lifeboat Institution has built for its station 
at Salcombe and Hope Cove, Devon, has cost £9000, and will 
be named “ Samuel and Marie Parkhouse.”’ She is of the 
Watson cabin type, 46ft. by 12ft. 9in., with two 40 H.P. 
oil engines, which give a speed of just over 8 knots, and 
enough fuel is carried to be able to travel 197 miles at full 
speed without’ refuelling. The boat has been specially 
designed, with modifications on the standard type of 
Watson cabin lifeboat, to suit her for working over the 
dangerous Salcombe bar. She weighs 214 tons, with crew 
and gear on board, being a ton heavier than other recent 
boats of the same type. A strong stern frame beneath 
the rudder protects it if it should'strike on the sands of the 
bar. The after canopy, which protects the coxswain and 
motor mechanic, has been carried over the engine-room to 
give added strength to meet the blow of the seas and to 
shed the water quickly. For the same reason the boat has 





drawn until a foot of earth has been tamped over the tile. 





whale backs forward and aft instead of a flat deck. 
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WATER CONTROL IN CHINA. 


THE reports of the extensive floods in North 
China, added to the horrors of war, have increased 
the expression of sympathy from nearly all oe 
of the world with the Chinese people in their great 
distress. The floods are eloquent, not only of the 
size and complexity of China, but of the tremendous 
factors which make the occupation of the country 
by an invader difficult almost to the verge of 
impossibility. They also remind us of the gigantic 
hydraulic works that have been carried out in the 
land since the dawn of history, and of the urgent 
need for extensive and scientific schemes for 
the efficient regulation of China's waterways. 
For generations the incapacity of the people to 
deal with them resulted in the superstitious belief 
that they were caused by river dragons, but during 
this century the educated Chinese have realised 
that they can be prevented by modern engineering 
works. Competent engineers, who have had varied 
experience and who have studied the subject in 
Asia and other parts of the world, have said that 
the water control problems of China offer an 
unequalled challenge to experts, not only because 
of their magnitude, but also on account of the 
technical and social difficulties that must be over- 
come before the hydraulic engineering works which 
are urgently required can be c ompleted. 

For many years foreign engineers, financed by 
the Chinese Maritime Customs Service, have done 
excellent port development work, and have 
improved the navigation of the Yangtze and other 
rivers. A great advance, however, began when 

qualified civil engineers, nearly two decades ago, 
initiatedadetailed study of other hydraulic problems 
and local conditions in China, ultimately obtaining 
the support and co- operation of the Central 
Government. The work is almost at a standstill 
now, but large numbers of young Chinese, fluent 
in English, have obtained a sound training in 
applied science, while many others are continuing 
their studies abroad or in parts of China outside 








the war area. The seeds of the new scientific ideas 
have been sown and have already produced results 
that will ensure far-reaching benefits for the people. 
The article published elsewhere in this issue con- 
cerning water control in China gives a general 
idea of what has been accomplished in the regula- 
tion of the rivers and the immensity of the con- 
struction work and researches needed to enable 
the standard of living of the people to be raised. 
It has already become obvious that whatever may 
be the final peace terms, the rapid development of 
China’s natural resources will be the objective of 
both Chinese and foreigners. Even if victorious, 
Japan cannot accomplish her industrial programme 
on the mainland of Asia without the large invest- 
ment of materials and credits which can only be 
furnished by Britain and America. If the Chinese 
win they will certainly undertake, immediately 
the war is over, immense constructive enterprises. 
The contrasts between Chinese culture and the 
civilisation of the West, which has spread ideas 
about applied science and nationalism, with con- 
stantly accelerated speed all over Asia, are numer 
ous and striking. Both are notable achievements of 
human genius. The impact of these new ideas 
from the West has made it inevitable that the 
Chinese would strive to increase the standard of 
living in their own country. Civil engineering 
works of great magnitude are required in order to 
increase the spending power of the agricultural 
community, for the vast majority of the popula- 
tion are engaged on work connected with the 
cultivation of the soil. The task of the engineer in 
China has seldom been easy, and when engaged 
on water control work he has needed more than 
technical ability to ensure success. He had to be 
an organiser and a diplomat and to have patience 
and enthusiasm inspired by a desire to save large 
numbers of the people from ruin and possibly death. 
Although the knowledge and experience gained 
by foreign civil engineers in any part of the world 
will be valuable to the Chinese, every waterway 
in the country demands careful preliminary study, 
the collection of data connected with it, and a 
knowledge of the psychology and social conditions 
of the people in the district, if new engineering 
schemes are to be carried out efficiently. The con- 
flict in China has accelerated the opening up of 
communications in the vast interior provinces, 
and it has increased the anxiety of the educated 
classes to acquire a knowledge of engineering 
science. By tradition, the Chinese are inclined to 
be intellectually interested in the scientific pro- 
cesses of the West and to take kindly to mecha- 
nical devices so that it is by no means improbable 
that they will be stimulated to fresh originality. 
It is encouraging to know that the leaders of 
public opinion in China realise that unless great 
improvements are made in river regulation the 
terrible average annual loss of life and property 
will continue. That is a recurring tragedy that 
has, in recent years, directed the efforts of humani- 
tarian agencies in North America and Europe 
towards providing very great material assistance 
to the starving and homeless victims of flood and 
famine. The traditional Chinese engineering 
methods were improved in recent years by the use 
of light modern machinery for pumping, pile 
driving and transportation as auxiliary to the 
excellent labour available in almost unlimited 
quantity. Radio flood warning services were 
inaugurated along big Chinese rivers and operated 
with great success. The practical results of the 
efforts made by the China International Famine 
Relief Commission and the investigations made by 
experts sent out to China by the League of Nations 
have stimulated the ambition of the Chinese to 
utilise modern scientific methods of dealing with 
the enormous problem of water control. The 
national co-ordinated framework to deal with this 
subject was available from 1934 until the recent 
invasion. 

China has been called “the land of rivers.” 
It is also the land of canals, and countless 
man-made creeks, which are used not only for 
irrigation, but in many places also for transport 
purposes. It is the land of superlatives, for its 
rivers, lakes, mountains, coast line, land area, and 
population are all of such magnitude that no other 
country in the world can suggest such colossal 
and difficult works of construction for the civil 
engineer. In recent years great attention has been 
given to river regulation in America, and some of 
the information obtained is of value to engineers 
in other lands. Important as is the solution of these 
river problems in America, they are less in magni- 
tude, and not so difficult to solve, as those con- 
nected with the silt-laden rivers of China. More 


silt is carried down each year by the Yellow River 
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than by all the rivers in the United States. 





average each year for centuries, thousands of lives 
have been lost and millions of dollars worth of 
property destroyed in China by the dreaded “ river 


dragons.” From the dawn of history the people 
have struggled against these enemies by primitive, 
but often ingenious methods of construction, aided 
by an almost inexhaustible supply of muscular 
energy ; but only in comparatively recent times 
has there been any really satisfactory protective 
work carried out in a scientific manner resulting 
in construction of a permanent nature. In the 
Far East there is to-day being recorded one of the 
dramatic chapters in the modern history of a world _ 
where changes in any place may easily cause 
repercussions affecting our own lives. As we 
consider the history of the Chinese and the aston- 
ishing works of construction which they have 
carried out with primitive tools, and remember 
their great industry and perseverance, we become 
sanguine that, when the present conflict is ended, 
there will be a period famous in Chinese history for 
engineering works of all types and especially for 
those concerned with water control. 


“The Buried City.” 


Was there not an artistic fitness in reading in 
Mexico a paper on the buried cities of the future ? 
The artist seeks for attractive contrasts, and where 
could one on a mightier scale be found than 
between the city of the Aztecs, perched seven 
thousand feet above the sea, and those, if we may 
credit Mr. E. J. Goodacre, of Poole, Dorset, which 
our children will hew downwards into the crust of 
mother earth. In a report on underground plan- 
ning, presented by the British delegates to the 
International Housing and Town Planning Con- 
gress, Mr. Goodacre observed that “the city of the 
future must be a double city. Its underground 
counterpart will in the hour of danger become a 
refuge for the city above, whereas in times of peace 
it will relieve conditions which modern civilisation 
has created in traffic problems. If science in this 
age of civilisation brings new terrors, science can 
also provide new means of refuge and new counter 
measures.” We may be forgiven for doubting if 
any new terror which this age of civilisation can 
bring will equal the terror of a buried city. The 
mere thought of it adds a new horror to war so 
great, so costly, so opposed to the instinct of 
human beings to seek the light and air of heaven, 
that it may be the last argument necessary to 
persuade all nations to forego for ever by solemn 
covenant, and by emotions far more restraining 
than the written bond, attacks from the air upon 
civilian dwelling places. The very idea, seriously 
put forward though it may be, lifts us into the realm 
of fancy, the unreal, and the incredible. Attempt 
to picture this “underground counterpart” of 
London, Paris, Berlin, and New York—an area of 
hundreds of square miles honeycombed beneath 
by an interminable labyrinth of streets, lit arti- 
ficially, ventilated artificially, in which millions of 
human moles would move about allotted toil made 
more arduous by the deprivation of the natural 
elements to which they were born. 

It may be justly said that we have exaggerated 
the terms of the report ; that the delegation had 
no more in. mind than a vast system of under- 
ground highways and railways, with occasional 
buried refuges for the mass accommodation of the 
public in times of danger, and bomb proof shelters 
beneath all new dwellings. But are we to suppose 
that so vast an expense as that contemplated 
would for ever be permitted to lie idle awaiting 
an attack that might never come, and that 
the buried city, the ‘underground counter- 
part,” as the Delegation itself called it, would not, 
sooner or later, be brought into use to augment the 
congestion which is already the curse of great 
cities ? One can foresee the day when the streets 
designed only for traffic were lined with shops, and 
men and women were condemned to pass their 
days in offices carved from therock or clay a hundred 
feet below the natural level, lighted only by elec- 
tricity and in which the very air would be an almost 
artificial product. The problem of congested cities 
is not to be solved by the constant augmentation 
of facilities, each of which but leads to further 
congestion, but by the rational restriction of their 
growth. Their defence in war should, by rational 
beings, be sought for by the removal of a menace 
from which all would suffer and from which it is 
still doubtful that much can be gained by any. 
Engineers will be better occupied in exerting their 
influence to prevent wars, or at any rate to limit 
their horrors, than in designing vast enterprises 
which may not reach completion before the means 
of undoing them is diseovered or the need for them 
is for ever overpast. 
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Literature. 

Reinforced Concrete Piling. By F. E. Wentworts- 
SHEILDs, O.B.E., M. Inst. C.E., and W. S. Gray, 
B.A., M.A.I., A.M. Inst. C.E.I. London: Concrete 
Publications, Ltd. 1928. Price 8s. 6d. 

Tuis useful work is confined to current British 
practice in designing, manufacturing, and driving 
reinforced concrete piles, and it includes a chapter 
relating to sheeting piles, anchorages, and retaining 
walls. Four piling works are described, two of them 
at considerable length, the constructions thus 
exemplified sufficiently amplifying, it may be con- 
sidered, the text and illustrations relating to design ; 
for the inclusion of numerous examples of specific 
works, though desirable in the case of a book in 
which theory and practice are discussed at length, 
would not have been compatible with the character 
and purpose of this volume. The authors’ exposition 
is, on the other hand, implemented by data, in 
appendices, relating to the properties of certain 
sections ; safe lengths for lifting piles of 12in. to 
18in. sides or diameters ; forces and bending moments 
induced in certain retaining walls sustaining 10ft., 
20ft., and 30ft. of earth, and the age-strength 
relations of 1: 2:4 concrete. Since it is often to be 
observed that the size adopted for the pages of a 
book on an engineering subject is either too small 
or too large to suit the scales of drawings and 
diagrams, or the sizes of photographs, it is by no means 
an unimportant detail that the pages of this book 
measure 9}in. by 63in.; for dimensions of many of 
the constructions illustrated are such that on smaller 
pages the scales would hardly have been adequate. 

The subject is presented didactically and concisely, 
but without stint of space as regards explanation 
and examples of methods of computation. Lack of 
discussion of opinions or of alternatives, or with 
regard to practice based, in part, upon research, 
may be interpreted by some readers as reflecting 
overconfidence in the theory which the authors 
accept or the practices which they commend ; but 
others may consider that it is to be taken for granted 
that engineers who use this book will turn to other 
works for fuller information with regard to such 
aspects of the subject as the preparation of concrete 
mixtures, variations in methods of reinforcing piles, 
or data relating to driving piles through various strata. 

In some cases a little more information should, 
it may be considered, have been furnished as with 
respect to aggregates—to which the authors devote 
fourteen lines in the introductory chapter and 
four lines under “ specification concrete propor- 
tions, and the cement-water ratio. It must, however, 
be noted that this volume is one of the * Concrete 
Series,’’ which has included—apart from works relat- 
ing to particular classes of reinforced concrete 
construction—four works on reinforced concrete, 
generally, published between 1932 and 1936, ranging 
in price from 15s. to Is. 

The various parts of the subject are presented 
with sound judgment as regards the space devoted 
to each, and the authors have exercised, to very 
good purpose, the faculty of brief expression in 
terms which leave no doubt as to the meanings of 
the individual sentences or the import of the para- 
graphs, their skilful employment of the latter being 
a feature of the literary composition of the work. 
With regard to details as well as essentials, their 
close practical acquaintance with piling works is 
repeatedly made evident; but that some aspects 
of the subject are inadequately dealt with is a con- 
clusion at which the more exacting of the readers 
of the book will probably arrive. In the chapter 
on Design of Piles, two formule for safe load are 
given, one applying to both rectangular and octagonal 
piles, the other to the latter, with spiral reinforce- 
ment. The subject of long-column strength is dealt 
with in four lines, with a table of coefficients, no 
consideration being given to the cases in which 
coefficients much nearer unity would apply, in accord- 
ance with the degrees of firmness of the strata, or 
the extent to which the pile and its load are supported 
by the resistance exerted by skin friction, in a part 
or the whole of the length of the pile. The significance, 
in other respects of skin friction is indicated in general 
terms only, and without data. Stresses during driving 
are discussed with special reference to the important 
investigation by the Building Research Station 
(Glanville, Grime and Davies, Journal, Inst. C.E., 
December, 1935). A summary of the paper, published 
in the same journal, April, 1936, is reproduced in 
an appendix. As regards estimation of the bearing 
power of a pile by the dynamic method, the authors 
present Hiley’s formula, with examples of its applica- 
tion, explaining that they discard formule in which 
important factors are neglected. Other uses of the 
formula are explained. 

The book contains chapters on the subjects: 
Groups of bearing piles ; jetties and fenders ; piling 
in sea water; specification and measurement, and 
construction methods. Besides relating to provisions 
and processes obviously covered by the term, the 
chapter on Construction Methods includes descrip- 
tions of pile frames and steam hammers. A disappoint- 
ing passage relating to the vibration of concrete 
concludes with an observation which, as it were, 
hands the subject back to the research workers for 
further investigation, and sets aside the information 








afforded by experience of vibration of concrete 
in road and bridge works, and that relating to the 
vibration of pre-cast concrete. The subject of 
Cast in Situ Piles is well handled in a short chapter, 
including only such references—not by names—to 
patented processes as are unavoidable. This treat- 
ment of an important part of the subject is quite 
adequate, as the processes are described in other 
works and full information can be obtained from the 
respective firms. The piling works described are : 
Hamworthy Wharf, the floating dock at Southampton, 
a deep-water quay at Havreth, and groynes at 
Bournemouth—very good descriptions and well 
illustrated. The pile yard at Southampton Dock 
and that established for works on the Manchester 
Ship Canal, are described, with some useful detail 
as to the manner in which operations were carried out. 

The book will, of course, be regarded as highly 
authoritative, and that in a sense which must be 
taken into consideration with regard to adverse 
comment hereinbefore expressed. The extent to 
which the opinions of the experienced engineers who 
have written this book should be accepted, whatever 
may be the ideas of reviewers, may be judged, in 
part, in the light of the facts, that the construction 
in which piling works lave been employed in 
the British Isles have, predominatingly, been at 
marine or riverain sites, mostly favourable to the 
employment of piles, while the conditions which, 
at sites aloof from rivers and the sea at numerous 
places on the Continent, are such as present more 
complicated problems of design and driving have 
seldom been met with in this country. Practising 
engineers may therefore more readily than research 
workers and professors accept the volume as one 
fulfilling the expectations aroused by its title and 
the names of its authors. That it is a work of great 
value, faithfully presenting practice in these islands, 
is a conclusion to which critics, engineers, and 
contractors will unanimously arrive. 








Obituary. 


WILLIAM HARDING SCOTT. 

By the death of Mr. William Harding Scott, founder 
and chairman of Laurence Scott and Electromotors, 
Ltd., a prominent figure has been removed from the 
field of electrical manufacture. For some time Mr. 
Scott, who was seventy-six years of age, had ceased to 
take a very active part in the management of the com- 
pany, but he was a regular visitor to the works, and 








WILLIAM HARDING SCOTT 


will be keenly missed by all the senior members of 
the staff. He died on Sunday last, September 4th. 

Beginning his career with the Hammond Company, 
he went to Norwich to install electric light at Colmans’ 
works, and remained in the city to found the firm of 
Paris and Scott in 1883, which soon gained a reputa- 
tion for the manufacture of reliable dynamos and 
motors. Shortly after its formation the company 
began to give a supply of electricity to Norwich. 
For the scheme Mr. Scott introduced a two-rate 
system of charging and designed and made two-rate 
meters controlled by pilot wires from the power 
station. He also devised and patented an under- 
ground duct system for distribution with bare copper 
conductors. 

Scott dynamos soon won fame for shipboard use, 
and the present extensive employment of electricity 
for marine purposes owes much to Mr. Scott’s pains- 
taking work and sound engineering judgment. 
Finding that slate was unable to stand up to the con- 
ditions prevailing at sea, he is said to have been one of 
the first to have made use of the metal-mica principle 


of insulation for switch and control gear. He was also 
among the first to use the slotted armature, carbon 
brushes, and multi-polar machines, andwastheinventor 
of the wave winding and various mechanisms connected 
with control gear. For his ‘‘ Norwich Shiplighter ”’ he 
designed the dynamo and engine which is believed to 
have been the first example of a high-speed steam 
prime mover for electric lighting sets. Some eighty 
engines were made by Reavells of Ipswich in accord- 
ance with the design in sizes up to 800 kW, and it was 
not until the lighter and cheaper double-acting 
Belliss engine appeared that the engine was sup 
planted. He invented the electric cargo winch, 
which he lived to see installed on many of the finest 
ships afloat, machines representing nearly 20,000 H.P. 
having been constructed for the “* Queen Elizabeth.” 
During his lifetime he took out over 100 winch patents. 

For many years Mr. Scott acted as a more or less 
unofficial consulting engineer to the Admiralty, for 
which his firm carried out a great amount of work. 
The first Lloyd’s Regulations for electric motors are 
said to have been based on the firm’s machines. On 
the purely industrial side he developed motors and 
control gear for cranes and lifts, printing presses, and 
the industrial drive. 

During the war Mr. Scott found time to join the 
Management Committee of the East Anglian Munitions 
Board, which was successful in considerably reducing 
the cost of shells, many thousands of which were 
made on improvised machines in the Norwich works. 
At the conclusion of the war Mr. Scott applied himself 
to improving the designs of the younger engineers 
who were developing the firm’s range of A.C. machines. 
He had an almost uncanny knack of detecting errors 
in design merely by the examination of drawings, and 
when he said that something was wrong a check on 
calculations generally proved him to be correct. 
Pure theory he rightly regarded mainly as a guide to 
practical experiment, his reasoning faculties guiding 
him to reliable conclusions. 

In the welfare of his staff and workpeople he took 
a keen interest and as shown at the dinner given 
in Norwich last year to celebrate his seventy-fifth 
birthday (reported in our issue of May 21st of that 
year), he was greatly aided in this connection by his 
wife. During the years of trade depression he always 
had in mind the welfare of those dependent on his 
business, and there is no doubt that the anxiety of 
that period told severely on his health. In his early 
days he would play football with the men, whilst in 
recent times he was greatly interested in the revival of 
the Gothic Social Club. That club was founded by his 
younger son, who died at the age of twenty-seven 
under tragic cireumstances only a week ago, and Mr. 
Scott senior collapsed on the day of the funeral. His 
son, Capt. G. J. Seot, managing director of the 
company, has been appointed chairman in succession 
to his father, and sincere sympathy will be felt for 
him and for Mrs. Clare M. Scott in their great loss. 


RICHARD HENRY TREE. 

A wipe circle of electrical men will learn with 
regret of the death of Mr. Richard Henry Tree, who 
for many years held the position of chief clerk of the 
Institution of Electrical Engineers. His association 
with the Institution began in 1880, when he was on 
the staff of the late Sir Francis Bolton, one of its 
founders and its first secretary. In 1887 Mr. Tree 
joined the permanent staff and became chief clerk in 
1904. He was thus identified with the Institution in 
its early days and witnessed the developments which 
contributed to its present large membership and wide 
influence. He retired on pension in June, 1933, at 
the age of sixty-eight. During this long period there 
were few who had not at one time or another received 
kindly attention and help from Mr. Tree, not only in 
their student days, but also as members of the Insti- 
tution. or of the Council. On the occasion of his 
retirement past Presidents, past Vice-Presidents and 
others formed a general committee with a view to 
offering an opportunity to members of all classes to 
join with them in presenting Mr. Tree with a testi- 
monial from the general membership, with the result 
that he was presented with a sum of about £350. 
After his retirement he continued to take a keen 
interest in the Institution’s welfare and was a familiar 
figure at its social functions. He was also closely 
identified with the Dynamicables, having been the 
secretary for a number of years of that famous dining 
club. He died suddenly on September Ist at the age 
of seventy-three. 








A New Frxrve Device.—A new type of fixing device, 
known as the ‘“ Rawlplug Screw Anchor,” is now being 
made by the Rawlplug Company, Ltd., Cromwell Road, 
London, 8.W.7. Although intended for similar work, the 
new “ Screw Anchors” do not in any way supersede the 
familiar fibre “‘ Rawlplugs,’’ but have been devised to 
supply a demand for a metallic anchor which would resist 
climatic conditions. Made of lead, the new plugs have a 
flange at the head to enable use with bottomless holes and 
prevent the plug reaching to the bottom of blank holes, so 
that there is always a space into which the surplus lead 
may flow. Slots down the side of the plug assist the entry 
of the screw and permit the whole body to open out and 
grip the sides of the hole. External fins prevent rotation 
of the plug and give room for the surplus expanded metal. 
The ‘“ Screw Anchors” fit the holes made with ordinary 





** Rawlplug *’ tools. 
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Automatic Operator for Water Gas 
Plants. 


\VHE accompanying engravings show the arrangement 
and the parts ofan automatic operator designed and 
constructed by Henry Balfour and Co., Ltd., of Durie 


Foundry, Leven, Fife, for the automatie operation of 


small and medium sized water gas plants. The device 
incorporates a rotary cam mechanism, which is rotated 
intermittently by a motor gear unit, the circuit of which 
is periodically closed and interrupted to start and stop 
the motor. A solenoid switch is provided for switching 
on the motor current, the closing of the solenoid switch 
being effected by a time clock at predetermined times in 
accordance with the requirements of the operation of 
the plant. For switching off the motor, a commutator 
is provided on the operator. 

With water gas plants which are not automatically 
charged with fuel, there is a setting of the various operat- 
ing valves at which it is usual and convenient to shut 
down or idle the plant, and at which it is safe to charge 
the generator with coke or other fuel. It is neither safe 
nor convenient to effect the charging of fuel to the 
generator at any other position of the operating valves. 
This position of the valves of the plant may be termed 
the ‘‘ no-run ” position to distinguish it from the ‘‘ blow ” 
and the “run” positions. The automatic control 
mechanism described below is adapted to effect the stop- 
page of the mechanism automatically at the * no-run ” 
position when desired. 

The usual arrangement involves setting the time switch 
in motion by means of an eddy current motor. On the 
periphery of the time wheel of this switch there are fixed 
several adjustable strikers. These strikers close the 
contact for about one to two seconds. This closure of 
the contact energises the solenoid switch and the motor 
rotates. The motor through the gear train provided 
sets the valve-operating cams rotating. The commutator 
fixed to the cam shaft ensures that the motor continues 
to receive current even although the time switch contact 
broken. When the shaft has undergone a partial 
revolution, the contact of the commutator is broken, 
the motor circuit is interrupted, and the motor ceases 
to operate. The next partial rotation is effected as soon 
as the succeeding striker on the time wheel closes the 
time switch contacts. 

To effect the stoppage of the motor when the ** no-run ” 
position reached, there is provided an additional 
contact dise, having a complete contact ring wiped by a 
contact carried by the rotary arm secured to the cam shaft. 
The rotary arm contacts, which wipe the two contact 
discs, are electrically connected and the electric circuit 
which includes the contact ring of the additional contact 
disc, also includes a manually operated single-pole switch 
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the cam shaft reaches a position corresponding to the 
‘“no-run ”’ position. 

In the frame of the equipment is mounted a shaft A, 
on which are arranged in pairs cams B and C, which serve 
to operate arms D and E, to which are connected links F, 
and on which are mounted follower rolls engaging the 








At one end of the shaft A there is keyed a contact arm 


K provided with spring contacts. These contacts engage 
contact rings on a stationary disc L and are at predeter- 
mined times lifted away from this dise by interrupters M. 
The switching on and switching off of the motor G is 
effected by means of the solenoid switch N, which is 
closed as soon as current flows through the coil P, whereby 
the core is attracted and the contacts Q are engaged. 
Beneath the core of the solenoid is an additional contact R, 
which closes a holding circuit, the purpose of which is 
explained below. 

The closing of the solenoid switch is effected at pre- 
determined times by the contact clock 8. This clock 
incorporates a time wheel T set in uniform rotation by 
an eddy current motor U. On the time wheel are arranged 
riders V which can be shifted at will and adjusted in 
accordance with the desired cycle. The riders impart a 











AUTOMATIC OPERATOR 


peripheries of the cams B and C. The arms D and E 
one of which is above the cam, the other below, are pivoted 
to the frame. The actuation of the shaft is effected by 
means of an electrical motor G, which drives by means 
of gearing a shaft on which is mounted a slidable pinion 
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OPERATING 


and a lamp or other visual indicator. The cams are carried 
by the cam shaft and are arranged so that at a predeter- 
mined angular position of the cam shaft, the valves 
correspond to the “no-run” position. An adjustable 
interrupter associated with the additional contact disc 
is adapted to break electrical contact between the contact 
ring of this disc and its co-operating wiping contact when 








MECHANISM 


H. By means of a lever, this pinion can be brought into 
engagement with a spur wheel keyed on the shaft A so 
as to establish a driving connection between the motor 
and this shaft. In order also to be able to operate the 
cam mechanism by hand, there is provided a hand wheel 
J whereby the spur wheel can be actuated by means of a 


FOR WATER GAS PLANT 


rotary movement to the star wheel W, which closes the 
contact X for a short interval—about one to two seconds. 

The operation of the device as follows :—At 
determined times, fixed by the cycle of operation (con- 
trolled by adjustment of the riders V on the wheel T), 
the star wheel W is caused to rotate and thus temporarily 
closes the contact X. Current therefore can flow through 
the solenoid coil P, so that the core is attracted and the 
contacts Q engaged. The motor circuit is closed and the 
motor G rotates. The contact R has at the same time 
closed the holding circuit, which is controlled by the 
commutator dise L, so that after the opening of the 
contact X the coil P continues to be energised and the 
contacts Q remain engaged. When the cam shaft A 
has performed the desired partial rotation and has effected 
by means of the cams B and C the desired actuation of 
the valves of the water gas plant, the contact spring is 
lifted by the interrupter M, so that the holding circuit 
is interrupted and the core again returns to its original 
position, so that the contacts Q are opened and the motor 
remains at rest. The motor is provided with an electrical 
brake so that the moment the circuit is broken the brake 
comes into action and stops the motor almost instant- 
aneously. This operation is repeated at the several 
positions determined by the adjustment of the riders V. 

In order to stop the plant for clinkering or charging 
the coke, or when the plant is required to idle, an arrange- 
ment is provided for stopping it at the no-run state. To 
enable this to be done, a further commutator dise Y 
is mounted on the operator and fitted with an interrupter 
which is set to break contact with the contact ring of 
the commutator dise Y when the cam shaft A is in the 
no-run position. When the single-pole switch Z is closed 
the path of the solenoid switch holding current is solely 
effected by way of the commutator dise L. When the 
switch is open, this path has to be maintained by way of 
the outer contact ring of the commutator dise L and the 
contact ring of the commutator disc Y. The interrupter 
of that dise, equivalent to the no-run position of the cam 
shaft, then only comes into operation when the switch 
is open. The commutator dise, however, maintains a 
current through the lamp, which is only broken by means 
of the interrupter of the dise Y. 

The cam shaft A, when the switch Z is closed, carries 
through the no-run position when being rotated from 
the final up run to the blow. When the switch Z is open 
the cam shaft A is stopped at the no-run position and 
the lamp goes out. When the lamp goes out the attendant 
opens a switch, stopping both the time clock and the 
automatic operator. This enables the plant to stand in a 
state in which it can be safely clinkered, charged with 
fuel, or left idling. When the plant is to be restarted, 
the attendant rotates the cam shaft by hand from the 
no-run to the blow position, and then closes the switches. 
The plant is then put on automatic operation and com- 
mences to carry through the cyclic operation according 
to the setting of the time clock riders. 
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New Use For SPENT PickLe Liquor.—aA plant for 
using spent pickle liquor in the production of insulation 
blocks is being installed at the works of the Sharon Steel 
Corporation in Pennsylvania. It is estimated that the 
new plant will handle 10,000 gallons of the liquor per day 
and produce 25 tons of insulating material, which is 
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The Motor Ship 


MHE third of three ships built recently by Swan, Hunter 


and Wigham Richardson, Ltd., at the Wallsend 
Shipyard for C. T. Bowring and Co., Ltd., to the design 
and supervision of Jacobs, Barringer and Garratt, Ltd., 
successfully completed her trials on August 3rd. The 
previous ships, “* Regent Lion ”’ and ‘* Regent Panther,” 
were delivered last year. 


The dimensions of the ‘‘ Regent Tiger,” which is illus- 


‘Regent Tiger.” 


cargo tanks with 10in. suction strums to each compartment, 
and four 10in. discharges are fitted each side on deck with 
a 10in. discharge leading to the stern. A small pump room 
in the fore hold contains oil fuel and ballast pumps for 
dealing with oil fuel or ballast in the forward deep tank, 
and the discharge pipe is led along deck and connects up 
to the main oil fuel bunkers forward of the machinery 
space. A system of steam smothering is fitted to each oil 


The main propelling machinery consists of a Swan- 
Hunter-Doxford opposed-piston oil engine, constructed 
at the Neptune Works of the builders. It has four 
cylinders, 725mm. bore with a combined stroke of 
2250 mm. The stroke of the upper piston is 950 mm, and 
that of the lower piston 1300mm. These strokes are 
proportioned to obtain complete balance between the 
respective reciprocating weights, whereby priming and 
secondary forces and couples are balanced for all working 
cylinders. 

Electric welding was used for the construction of the 
bedplate, columns, and cylinder entablature. The Doxford 
engine is claimed to be especially suited to this type of 
construction, since, with opposed pistons, no direct 
load is imposed on the framework of the engine by the 
combustion pressure. The bed-plate is built up of steel 


























trated by the drawings on the opposite page and a number 
of other engravings, are as follows : 


"Ft. in. 
Length between perpendiculars 500 0 
Breadth, extreme “a 68 3 
Depth, moulded 35. 9 


and her designed deadweight is approximately 15,000 tons 
on a draught of about 28ft. 10}in. She has been built 
under Lloyd's special survey to Class 100 Al, for carrying 





petroleum in bulk, and the equipment covers all the latest 








ENGINE ROOM 


regulations of the Panama Canal, Suez Canal, Board of 
Trade, and Factory Act. 

The steel structure is arranged on the combined longi- 
tudinal and transverse framing system, incorporating 
two longitudinal bulkheads and one deck. The cargo 
space is divided into nine tanks, making twenty-seven 
compartments, and propelling machinery is placed aft. 
Four horizontal steam, duplex oil cargo pumps, by 
Hayward-Tyler, are fitted in the two main pump rooms, 
each capable of discharging 280 tons of spirit per hour 
A double line of 12in. cast iron piping runs through the 








M.S..." REGENT TIGER’’ 


compartment and one for deck sprinkling to conform to 
Panama Canal requirements, and automatic tank gauges 
are fitted to each compartment, giving easy and accurate 
readings of oil levels inside. Gas freeing systems are fitted 
from the hatches with escape pipes leading up each mast, 
fitted with ‘‘ Tiros ” valves and flame arresters. 

In their desire for improved conditions for their ships’ 
companies the owners have specified that the captain’s, 
officers’ and engineers’ accommodation shall be equal in 


plates, the main bearings being carried in forged steel 
shells which are dovetailed and welded into the cross 
girders. The six columns which support the cylinder 
entablature are each made in two parts, which are welded 
together to form a strong box section. The cylinder 
liners are inserted in the entablature, which also forms a 
receiver for the scavenging air. Light steel plates bolted 
to the columns enclose the crank case, and aluminium doors 
are provided for access. Gratings are provided inside the 





style to that provided in the most up-to-date cabin class 


crank case to facilitate work on the top end bearings and 








OFFICERS’ AND ENGINEERS’ 


passenger accommodation on cross-Atlantic ships. The 
accompanying picture of the officers’ and engineers’ 
saloon shows how closely that ideal has been approached. 
Mechanical ventilation is fitted throughout on the punkah- 
louvre system, and the accommodation is heated by steam 
radiators. 

Electric light is provided by two steam-driven generators, 
each of 25-kW capacity, and a 5-kW motor-driven 
generator is fitted in the engine-room for emergency 
lighting and coupled to a small compressor for supplying 
starting reservoir. 











SALOON 


lower piston water service. The crankshaft is of the semi- 
built type, having three throws for each cylinder; the 
centre crank operates in conjunction with the lower 
piston and the two side cranks are connected to the upper 
piston by connecting-rods and side rods. At the forward 
end of the crankshaft there is fitted a Doxford-Bibby 
detuner to minimise torsional vibration at any critical 
speed which may occur within the normal working range. 

A double-acting scavenging air pump arranged between 
Nos. 2 and 3 cylinders is driven direct from the crankshaft. 
Air is drawn through suction valves in the piston, which 





288 


THE ENGINEER 





Sept. 9, 1938 








is also of welded steel plate construction, and discharged 
to the cylinder entablature through valves in the top and 
bottom covers. 

Scavenging air is admitted to the working cylinders 
through ports at the lower end of the liner; the opening 
and closing of these ports is controlled by the lower 
piston, and the exhaust ports, which are situated at the 
top of the liner, are controlled by the upper piston. The 
scavenging air ports are shaped so as to give a rotary 
motion to the scavenging air. Fuel is injected into each 
cylinder through two fuel valves, one at the front and 
another at the back. The jets are arranged fanwise so 
that they spray a curtain of fuel across the combustion 
chamber. The upper and lower piston heads are of 
concave shape, so that the combustion chamber approaches 
the ideal form of a sphere. 

Two cam shafts, one at the back and another at the 
front, operate the fuel valves, and the front cam shaft 
also operates the starting air valves. These cam shafts 
are driven by a roller chain, which also drives the main 
fuel pump, at the aft end of the engine. 

The main bearings and the connecting-rod bottom end 
bearings are fitted in spherical housings, and a spherical 
connection is also provided between the lower piston and 
its crosshead. The upper piston is connected to the 
transverse centre pin by a special floating attachment. 
These arrangements are intended to make the alignment 
of the pistons independent of small movements of the 
crossheads and guides. 

The control pedestal is on the front of the engine. A 
lever on the right slides the front cam shaft into the ahead 
and astern positions. It is not necessary to move the back 
cam shaft when manceuvring, as the engine is arranged to 
use only the front fuel valves when running astern. A 
lever in the centre regulates the speed by varying the lift 
and timing of the fuel valves, while a lever on the left is 
provided for admitting starting air. On the left of the 
control pedestal is a small hand wheel, which is used to 
regulate the fuel pressure. The extensive use of ball 
bearings in the control gear enables all controls to be 
operated directly by hand and renders the use of compli- 
cated servo-motors unnecessary. 

The upper and lower pistons and the cylinder jackets 
are cooled by distilled water in a closed system, so that the 
cooling water inlet temperature can be maintained at 
about 140 deg. Fah. without reducing the quantity of 
water passing through the engine. This comparatively 
high inlet temperature has a very beneficial effect on the 
combustion. The cooling water to and from the upper 
pistons passes through flexible rubber hose, thus eliminat- 
ing the use of glands. Distilled water is also used for 
cooling the fuel valves, starting air valves, and relief 
valves. This system is, however, entirely independent of 
the jacket and piston cooling system, so that there is no 
possibility of fuel leakage contaminating the cylinder and 
piston cooling water. Three pumps driven by levers from 
the scavenge pump crosshead supply distilled water to 
the cylinders and pistons, circulate the salt water of the 
oil and water coolers, and operate the forced lubrication 
system respectively. 

The auxiliary machinery is steam engine driven. Steam 
is supplied by two Scotch cylindrical boilers. Each boiler 
is provided with three furnaces, which are arranged to 
burn oil fuel under forced draught conditions. The two 
wing furnaces in each boiler are also arranged to utilise 
the exhaust gases from the main engine. 

The * Regent Tiger”’ is an unusually fast tanker. It 
is designed to maintain a service speed of 12} knots, and 
the trial trip speed was 13} knots. 








Timber Yard Crane. 


THE application of welded structures in the design of 
inodern cranes tends to increase. An interesting example 
of this method of construction is seen in a new crane just 
produced by R. H. Neal and Co., Ltd., of London and 
Grantham. The basic design is a crane of 6 tons lifting 
capacity, but the particular machine being described is 
modified to give a lifting capacity of 3 tons at 26ft. radius, 
and has a special tower mounted on the superstructure to 
carry a cantilever jib giving a clear lifting height of 26ft. 
with the jib horizontal. The crane is intended for use in a 
timber stacking yard and is arranged for a relatively very 
short tail radius to work in narrow lanes between stacks 
of timber. As it is mounted on heavy duty type crawler 
tracks, it is capable of travelling over rough ground, and it 
is able to turn in a circle of a radius equal to the length of 
the underearriage. 

The undercarriage consists of heavy rolled steel chanttels 
and plates electrically welded with no rivets whatever, 
and is driven by heavy duty roller chains through dog 
clutches and spur gearing to a central point from which the 
drive is then taken up through the centre post. Heavy duty 
Ferodo-lined brakes are arranged so that the drive to 
either track can be disconnected and that track securely 
braked to obtain very sharp turning in either direction. 
Two travelling speeds in either direction are provided, with 
a quick reverse. The superstructure main frame is also 
of electrically welded sections, and is mounted on large 
diameter dual roller paths of cast steel, running on a 
series of conical rollers arranged on a “ Spider.”” The lower 
of the roller paths contains an internal slewing gear. The 
crane A frame is constructed of heavy sheet steel and 
channel sections and is quite independent of the secondary 
tower frame supporting the jib. This tower is electrically 
welded, but is split about midway and bolted to enable 
the upper portion to be dismantled for travelling by rail or 
road vehicle. The jib is of conventional cantilever design, 
but electrically welded. 

A standard Ford “ Industrial” four-cylinder petrol 
engine, mounted in front of the centre post to the left of 
the driver provides the power. This position was necessi- 
tated on account of the short tail radius required on this 
particular crane. However, the standard 6-ton model has 
the power unit in the more usual position, at the rear of the 
centre post, and an oil engine can be installed as an alter- 
native to the petrol engine. The drive is taken from the 





power unit by triple roller chain to the main shafts and 
thence through the maker’s special Ferodo-lined external 
contracting band clutches, which are readily adjustable. 
Machine-cut bevel and spur gearing transmits the drive 





to the various motions. Except for the derricking motion, 
all motions are independent and are operated through 
separate clutehes. The derricking is secondary to the 
travelling motion, the latter being disengaged when the 
former is required. 

A safe load sustaining mechanism of Neal’s design is 
incorporated in the hoisting winch and allows very gradual 
** pick up ” of the load and obviates the necessity of relying 
on the driver’s skill. In addition, an automatic centri- 





fugal brake may be incorporated to limit the speed of 


known to the ancient Mediterranean civilisations. It is 
mentioned by Thales, Plato, Aristotle, Theophrastus, and 
others.. There is no definite reference to the use of a 
magnetised bar of iron as a compass, however, until the 
twelfth century, when Alexander Neckham described a 
pivoted needle, used in ships, to guide mariners when the 
pole star was hidden. 

Nevertheless, nobody seems to have left any records of 
experiments with magnets for more than 100 more years, 
until, in 1269, Peter Peregrinus, a student of Reger Bacon, 








THREE-TON CRANE 


“‘ lowering,” making the crane mechanism quite fool- 
proof under all cireumstances. The particular model 
under discussion is fitted with a special log hauling winch 
fitted to the front of the superstructure and driven off the 
main power unit. The whole of the controls are brought 
within easy reach of the driver situated near the front of 
the superstructure, and the steering is controllable irre- 
spective of the position of the superstructure. The crane 
is illustrated by an engraving on this page and by several on 
page 282. 








A Perspective of Geophysics.* 
By SHERWIN F. KELLY. 


In presenting this brief aistorical perspective, it is not 
my purpose to address myself to the geophysicists, to most 
of whom the story is already well known. My objective 
is to draw the attention of those who hoid the belief that 
geophysics is something new, typically twentieth century, 
to the fact that, fundamentally, whether it was known by 
the name of geophysics or not, the science is an ancient 
and an honourable one. It began many centuries ago, and 
our modern civilisation and its commerce owe a great 
debt to its founders, who to-day are likely to be over- 
looked and their names forgotten. 

The word “ geophysics ” means the physics of the earth, 
and is descriptive of a science that in many ways bears 
the same relationship to geology that astrophysics does 
to astronomy. When dealing with distant stars or deeply 
buried rocks, the experimenter cannot reach them to 
obtain samples, which can be taken to his laboratory for 
study. He.therefore exhibits the resourcefulness of 
Mahomet in the mountain episode, and makes the terre- 
strial globe or the cosmic universe his laboratory, study- 
ing the effects of distant bodies on certain “ fields of 
force ” which come to him across interstellar space, or 
through the rocks that make our earth. The application 
of these techniques of the physics laboratory to the study 
of the stars is the science of astrophysics, and to the 
investigation of the earth is geophysics. 

Yet the origin of the most valuable contribution to the 
world’s trade and commerce ever made by geophysics 
remains lost in deep obscurity. own even is the 
country wherein lived the unsung genius who invented the 
first geophysical instrument, the mariner’s com 3 
Worse yet, it is not certain whether this invaluable guide 
of man had its beginnings in Europe or in Asia. A Chinese 
legend tells of the Emperor Hwangi-ti, who attacked his 
enemy Tchi-yeou on the plains of Tchou-lou in the year 
2634 B.c., whereupon the latter magically raised such a 
fog that the Emperor could not pursue the retreating troops. 
Not to be outdone, the mighty ruler constructed a chariot 
that indicated the cardinal points, and thus guided through 
the fog, captured his discomfited enemy. Because it is 
known that later the Chinese mounted compasses on their 
carts, frequently in a pivoted doll-like figure with an arm 
pointing to the south, this has been assumed by some to 
indicate that the Chinese knew the principles of the compass 
at that early date. Others ascribe the first recorded 
“ south-pointing chariot ” to the Emperor Hian-Tsoung 
(A.D. 806 to a.D. 820), although a dictionary of a.p. 121 
refers to the fact that south-pointing polarity may be 
conferred on @ piece of iron by a lodestone. 


MAGNETIC. 
The lodestone’s magnetic power of attracting iron was 





* Paper presented before the American Institute of Mining 
and Metallurgical Engineers. 
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recorded his discovery of some of the laws of attraction 
and repulsion of magnets. He employed a sphere of lode- 
stone in some of his experiments, and coined the use of 
the word “ poles ” with reference to magnets. He thought, 
however, that the mysterious force acting on the magnetic 
needle turned it toward the pole of the sky, and was a 
property of the heavens! To Christopher Columbus 
belongs the credit, some 200 years later, not only of dis- 
covering @ new continent, but of making an outstanding 
scientific discovery, the declination of the compass needle 
or its deviation from true north. After the lapse of about 
a century a London instrument maker, Robert Norman, in 
1581, studied and described the dip of the needle. 

Little other progress was made in the science of mag- 
netics, however, in the 300 and more years since the days 
of Peter Peregrinus until William Gilbert, court physician 
to Queen Elizabeth, carried on experiments that have 
led to his being dubbed the “‘ Father of Modern Elec- 
tricity’ and the ‘‘ Galileo of Magnetism.’ To these 
we may add “ the first geophysicist.” 

Gilbert used also a lodestone globe, which he called a 
* terrella,” but from his experiments with it he deduced 
the magnificent generalisation that the earth itself is the 
magnet that turns the compass needle! He deseribed his 
studies of the dip or inclination of the magnetic needle, 
of its declination or divergence from true north, and of 
the irregularities in geographical distribution of this 
declination. He published his experiments and theories 
in 1600 in “‘ De Magnete,” and for 150 years the science of 
magnetics could not pass beyond the milestones he had set. 
In fact, his conception of the earth as a spherical magnet 
was the starting point in the development of the science 
of terrestrial magnetism. What a debt navigation, ex- 
ploration, trade, and travel owe to this man, the first 


eg geophysicist ! 

illiam Gilbert’s work had stood for nearly 200 years, 
an unheeded and lonely sign-post pointing the way to 
experimental investigation of this earth, before man began 
to ask effectively how much our globe weighs, what it is 
made of, and how its constituent substances affect such 
forces as magnetism, gravity, earthquake vibrations, and 
electricity. The pull of our earth, which we call gravity, 
is bound up with its weight and its density, and to these 
properties Henry Cavendish turned his studies about 1798. 


GRAVITATION. 


Cavendish designed a special kind of balance, called a 
torsion balance, to measure quantitatively the force of 
attraction between two masses. His apparatus was 
adapted from that of the Rev. John Michell, who pre- 
viously had modified a similar instrument invented by 
Coulomb to study gravitational and magnetic attraction. 
The Cavendish balance consisted of a horizontal rod 
suspended by a fine fibre, and carried a 2in. sphere of lead 
on each end. When he placed two 12in. lead balls near 
these small ones, one at each end and on the opposite sides 
of the rod, the small lead masses were attracted towards 
the larger ones. This caused the bar to swing a little and 
twist the suspending wire. With this balance Cavendish 
obtained a value for the mean density of the earth of 5-45, 
which is very close to the figure later adopted as a result 
of more refined experiments. The principle of his balance 
is now so fundamental in much of the prospecting for oil- 
bearing structures by gravitational methods that it should 
be kept clearly in mind. But it was not until about 100 
years had elapsed that the Cavendish principle was applied 
to the investigation of local variations in gravity caused 
by varying densities of near-surface rock masses. 

The machine capable of accomplishing this is a modifica- 
tion of the Cavendish balance, designed in the 1880's 
by Baron Roland von Eétvés (1848-1919). He was 
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Professor of Mathematical Physics at the University of 
Budapest and President of the Hungarian Academy of 
Sciences. The study of physics and geodesy occupied 
much of his attention and he designed his balance primarily 
for the accurate and more extensive study of gravity. 
Instead of having both weights attached to the bar, von 
Kétvés suspended one of them from the end of it by a fine 
wire about 30 cm. long. Thus, to the difference in gravita- 
tional pull! at the two ends of the bar, he added that at 
the different levels of the two weights. It may seem 
incredible that the earth’s attraction could vary a measur- 
able amount in such a short space, but it should be 
remembered that since the gravitational force of a body is 
proportional to its mass, a body of dense rock has a 
stronger pull than a light one. In other words, when 
standing in a region underlain by light rocks, such as 
limestone, you actually weigh less than if the bedrock is a 
heavy basalt. Infinitesimal though this difference may 
seem, the Eétvés torsion balance can, nevertheless, detect 
and measure the stronger pull exerted on the weight nearer 
the denser rock. 

Although Professor von Eétvés conceived his instru- 
ment as one principally adapted for geodetic research, 
nevertheless, he demonstrated in the early years of ee 
present century that it could be used for interpreting 
buried regional geological structure through a study of 
gravitational anomalies. This idea was adopted and 
elaborated upon by Hugo V. Boeckh, a geologist, in 1917, 
and by Eugene W. Shaw, an American geologist. In the 
following year Schweydar and Boeckh delineated a 
German salt deposit by the use of the Eétvés instrument 
and technique. This was the first step in the application 
of von Eétvés’ design, or modifications thereof, in the 
campaign that has been so successful in discovering oil- 
bearing formations yielding millions of dollars’ worth of 
petroleum. 

The weight of the earth was again subjected to study 
by von Eétvés and others, giving a value of 5-527 for its 
mean density. The surface rocks are known to be much 
lighter than this, having an average density of only about 3, 
so it follows that the deep, inaccessible interior of our 
planet must consist of a different material, far more 
compact than the usual surface formations. Speculating 
on this phenomenon, geophysicists have come to the con- 
clusion that the outer portion of the globe is composed of 
rocks varying from dominantly granite near the surface, 
through increasingly heavy and more “ basic ”’ rocks 
(i.e., containing more iron and magnesium minerals, and 
less silica), to an interior core of probably metallic iron 
and nickel with a density of about 12. 

The outer crust, too, has been made to yield some of its 
secrets to the geophysicists studying the vagaries of gravity. 
Measurements in mountain chains and over ocean deeps, 
by Bouguer in South America, Maskelyne and Airy in 
Great Britain, Everest and Pratt in India, Dutton, 
Hayford and Bowie in the United States, and Meinesz 
in the East and West Indies, revealed the astounding fact 
that the mountains apparently consist of, lighter rocks, 
and the ocean deeps lie over heavier ones than normal for 
the crust! So, like empty barrels, the mountains float 
higher on some denser substratum, which, solid though it 
be, can yet yield like inconceivably thick molasses, under 
the high temperatures and great pressures prevailing miles 
below the surface. On this substratum our continents are 
pictured as floating like rafts. 

SEISMIC, 

Still more knowledge of the earth beneath our feet has 
been wtested from its rocks by the effects they exert on 
passing earthquake waves. That earthquake shocks 
travel by a wave motion in the rocks was recognised as 
long ago as 1760 by the Rev. John Michell (the inventor 
of the magnetic torsion balance), but really scientific under- 
standing of earthquakes was first promulgated by Robert 
Mallet (1810-81) some eighty-five years later. He was 
an Irish engineer, physicist, and geologist, whose fame 
rests as much on the structures he built, such as the 
Fastnet Rock Lighthouse, as upon his distinguished 
research in earthquake phenomena. He studied the great 
Neapolitan earthquake of 1857, including in his publica- 
tions thereon his conception of the principles of seismology, 
and established that the focus of that earthquake lay some 
8 to 9 miles beneath the surface. Collaborating with his 
son, he published the Earthquake Catalogue of the British 
Association in 1858. He was also a great student of 
voleanie energy. He was a Fellow of the Royal Society, 
and in 1877 received the Wollaston Medal of the Geological 
Society of London. 

It was Robert Mallet who first made the suggestion that 
artificial quakes be generated by charges of gunpowder, 
so as to make possible the study of the speeds of the 
resultant vibrations in various known geological forma- 
tions. He also conceived the idea that information con- 
cerning the geology of the inaccessible ocean bottoms could 
be obtained from the study of the time of transit of earth- 
quake shocks across the abyssal ocean floor. His vision 
of the possibilities of investigating earthquake shocks, 
together with his own researches and experiments in that 
field, probably entitle him to be considered the “* Father 
of Modern Seismology.” 

The causes and effects of great earth-shaking tremors 
became the subject of intensive investigation about this 
time, especially in Japan, by Milne, Ewing, and Omori. 
In that country seismometry, or measurement of earth- 
quake disturbances, may be said to have been first exten- 
sively developed. There, too, the study of earthquake 
damage to buildings resulted in the formation of con- 
struction rules and precautions for the guidance of archi- 
tects and’ engineers, a realm in which geophysics touches 
civil engineering. 

Such work in Japan and by Oldham in Europe revealed 
the complicated character of earth waves in the rocks. 
The paths of these waves through the earth can be deduced 
from the seismic records of a given quake as received at 
a number of widely separated stations. But since such 
waves are reflected and refracted at rock boundaries, 
their crooked paths and the speeds of the waves along 
them tell the geophysicist much about the deep-lying 
formations that have interfered with the orderly progress 

of the vibrations. This was worked out by Wiechert in 
1907, and his studies, with those of other investigators, 
have shown that our earth has several Jayers or “ skins.” 
The crust itself, some 40 kiloms. to 60 kiloms. thick, is 


to 13 kiloms. thick, is mainly of the composition of 
granite ; then follows a layer about twice as thick, more 
“basic” in character, like basalt or “ traprock.” The 
bottom layer is yet more basic, and from it we pass to 
a subcrustal zone extending down to a depth of about 
2900 kiloms., of increasing content of iron compounds 
(i.e., inereasingly basic), until we come to the core— 
inelastic, highly heated, probably of metallic nickel and 
iron, but whether solid or not is still to be discovered. 

The data thus obligingly furnished by earth tremors 
about the rocks beyond the reach of man’s machines are 
parallelled by the invaluable information given by arti- 
ficial earthquakes concerning strata nearer the surface, 
within the reach of drilling tools, from which man draws 
his supply of that indispensable “black gold ’—petro- 
leum. This idea of investigating the nature of buried 
formations by studying the transmission times of shocks 
generated by explosions was first put forward about 1900 
by Belar, in Germany. Thirteen years later Fessenden, 
in the United States, patented a scheme of detecting ore 
bodies by sound waves propagated through the rocks ; 
but it was not until Mintrop patented his seismic method 
in Germany in 1919 that a practicable method was evolved 
for determining the nature and position of buried rock 
masses by their effects on artificially created earth waves. 
Now millions of dollars aré spent yearly in this manner in 
the search of oil-bearing strata. 


ELECTRIC. 

It is in this search for oil, world-wide and of such vital 
importance, that the seismic and gravitational methods 
have had their widest application and phenomenal 
success. The magnetic technique has played a lesser réle 
in this field, but is of more importance in the search for the 
equally valuable metallic resources. All three of these 
methods had their inception in the study of the major 
structure of our globe, but the fourth geophysical technique 
—the electrical one—had its beginning as well as its major 
subsequent development in the mining industry. Its 
history, too, dates further back than is generally realised, 
as the electrical phenomena natural to sulphide deposits 
were first noted in the copper mines of Cornwall by Robert 
Fox about 1830. He lived most of his life (1789-1877) 
near Falmouth, England, and was noted in his time for 
his scientific researches on such matters as high-pressure 
steam, geothermics, electricity, and terrestrial magnet- 
ism. His megnetie studies led him to design the first 
dip circle for the determination of magnetic dip and 
intensity on board ship. It is interesting to recall that 
his father, although not a citizen of the United States, 
was appointed to a consulship by President Washington, 
and this consulship remained in the Fox family until the 
post was abandoned some years ago. 

Robert Fox and some of his contemporaries made 
extensive observations of the natural electrical currents 
flowing in certain types of sulphide mineral deposits and 
speculated as to the cause thereof. The idea that the 
currents could be generated by chemical decomposition 
going on ceaselessly within the veins was first put forward 
by A. Von Strombeck. In spite of the interest aroused, 
no practical application was made of this phenomenon, 
and the matter was neglected for nearly fifty years. The 
subject was revived in 1880 by the late Dr. Carl Barus, 
who, at his death a few years ago, was Professor Emeritus 
of Physics at Brown University. His work was published 
in Becker’s ‘‘ Monograph on the Comstock Lode,”’ although 
Barus had been unable to detect any natural currents in 
that mine. However, when he removed to Eureka, 
near by, he was able to verify the presence of the spon- 
taneous currents that had been noted by Fox in Cornwall. 
Barus was, I believe, the first to suggest that this pheno- 
menon could be used in the prospecting for concealed 
ore bodies. R. C. Wells, of the U.S. Geological Survey, 
made an exhaustive study of the chemical reactions 
involved in this phenomenon, and published his results 
in 1914 (U.S. G.S. Bull. 548, Electric Activity in Ore 
Deposits). The time was not yet ripe, however, and 
the idea remained dormant until the late Conrad Schlum- 
berger (1878-1936), Professor of Physics at the School of 
Mines in Paris, perfected the necessary instruments and 
technique for practical application of this phenomenon in 
commercial prospecting. It was the introduction of this 
method by the author into the United States and Canada 
in 1921 that marked the first practical geophysical work 
in North America. 

This natural battery action, however useful it might be 
in prospecting for sulphide deposits, is limited to that field 
and cannot be applied in wider studies of geological 
structure. Several experimenters had conceived the idea 
that the electrical resistances of the rocks could be utilised 
for this purpose by passing a current through them and 
then measuring earth resistances at the surface. Like so 
many new inventions, this plan seems to have occurred to 
numerous investigators at about the same time. In the 
United States as early as 1915, F. Wenner, of the United 
States Bureau of Standards, had published the funda- 
mental principles upon which such investigations must’ 
rest. O. H. Gish and W. J. Rooney, of the Carnegie 
Institution in Washington, developed a practical method 
for applying these ideas to geological investigations at 
shallow depth. In France Conrad Schlumberger was 
working along the same line and actually carrying out 
geological studies by means of his resistivity methods. 
Hans Lundberg was doing the same thing in Sweden, 
using methods of his own devising, with the encourage- 
ment and co-operation of the Swedish Geological Survey. 
All these methods depend on actually passing an electrical 
eurrent through the ground, Schlumberger using direct 
current and Lundberg using alternating current. The 
idea of inducing subsurface currents by electro-magnetic 
induction oceurred to Sundberg in Sweden and Harry 
Conklin in Missouri. About 1917 Conklin was granted a 
basic patent on this idea, which has a very definite field of 
application, although the resistivity methods employing a 
current passed through the ground are much more widely 
used. 





PRACTICAL APPLICATION. 
The magnetic, gravitational and seismic methods of 
prospecting were outgrowths from earlier studies directed 
toward elucidating questions of shape and constitution of 
our earth. Practical application was quick to follow, 
however, because even the earliest developed geophysical 
science, that of magnetics, was turned to commercial 





that in the seventeenth century Swedish miners employed 
a special form of compass to locate magnetic iron ore. In 
the electrical method, however, the process was reversed, 
as it was utilised first in the study of small details, speci- 
fically directed toward the search for commercial deposits. 
Only recently have efforts been made to apply electrical 
phenomena on a larger scale, with the thought that they 
may be used to cast light on the deeper structure of the 
earth’s crust. The late Professor Schlumberger probably 
went farthest in this direction, having extended his studies 
to a theoretical depth of some 30 miles. 

Evidently this application of physics to the study of 
our planet is no twentieth century development, but 
extends back to the very beginning of experimental 
science. Yet, old as is this marriage of geology and 
physics, it was not recognised as a department of know- 
ledge worthy of distinctive appellation until nearly 1853. 
In that year the word appears for the first time in a lexicon 
published in Germany. Thirty-five years later it is found 
in English, in a review of a geology text-book. The 
reviewer applies it to problems concerned with the earth’s 
crust and the primitive state of the earth; wherein, of 
course, geophysics borders on cosmic physics, and the 
origin of the solar system and of the planet whereon we 
dwell. The first publication definitely devoted to the 
physics of the earth was Gerland’s “ Beitrage zur Geo- 
physik,” which appeared at the University of Stras- 
bourg in 1887, and has been followed since by a regular 
series of volumes. In his preface to the first volume, 
Dr. Gerland showed the relation of geophysics to other 
fields of knowledge and emphasised the fact that there is 
no department of earth lore that does not have its origin 
in that science. 

For example, to start at the beginning of earthly time, 
the origin and history of the earth, the determination of 
its age and the changes it has undergone, are geophysical 
problems. So are the matters of its present movements, 
its mass, shape, composition, temperature, and interna! 
pressure. Here geophysics begins to be allied more closely 
with geology as we usually picture the latter, especially 
when the geophysicist investigates questions of crustal 
deformation and mountain building, drift of the con- 
tinents, volcanism, and tides on land and sea. When the 
study turns to the distribution of mass in the earth, the 
seismic behaviour of core and crust, and the gravitational 
magnetic and electrical fields of the earth, we come to the 
phases of geophysical investigation that have laid the 
foundations for applied geophysics—physical methods of 
determining the disposition of geological formations in the 
crust for the purpose of turning them to economic use. 








High Rupturing Capacity 
Cartridge Fuses. 


For use on industrial electrical circuits, where the cost 
of a circuit breaker would be out of the question, but 
where the capacity of the circuit may nevertheless be in 
the neighbourhood of 25,000 kVA, the General Electric 
Company, of Magnet House, Kingsway, W.C.2, has 
standardised a range of high rupturing capacity fuses for 
A.C. or D.C. supplies at pressures up to 660 volts. Suitable 
for three-phase circuits with a prospective short-circuit 
value of 25,000 kVA, they are made in three standard 
sizes for maximum currents of 30, 60, and 100 amperes 
respectively. The fuse cartridge (Fig. 1) is within an enclosed 
Home Office pattern china unit fuse carrier with a pro- 
tected view hole which corresponds with an indicator on 

















FIG. 1—CARTRIDGE FUSE 


the fuse cartridge. In all sizes three types of fuse 
holders and bases are available, and the terminals are 
arranged in different ways to suit different applications. 

Details of the fuse cartridge construction are shown in 
Fig. 2. The cylindrical body is made of ceramic material 
and is closed by copper end caps, which carry the ter- 
minals and are pressed directly on to the body without the 
use of cement. The pure silver fuse element is surrounded 
by silver sand and an arc extinguishing medium. By 
reason of the high conductivity of the silver a small amount 
of metal is used, and its resistance to oxidisation enables 
a lower fusing factor to be employed than is possible, for 
example, with copper, thus giving better protection and 
increasing the breaking capacity by reducing the amount 
of metal to be fused. Two or more widely spaced elements 
in parallel are used in all fuses except those of the lower 
ratings, and by reason of the greater surface area of fuse 








divided into three layers. The first, about 10 kiloms. 





account very shortly after Gilbert’s work, since we learn 


wire in contact with the filler and the consequent greater 
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heat dissipation an increased breaking capacity is obtained. 
A smaller total section of wire may therefore be used, with 
the result that there is less metallic vapour to be deionised 
when the fuse blows. As the drawing Fig. 2 shows, the 


fuse element proper consists of a straight-through wire of 


small section, reinforced at the ends by larger wires, 
which are silver soldered to it. The resistance of the 
element is thus lower than that of a plain element of the 
same rating and the heating is consequently reduced 
whilst another advantage is that the centre portion fuses 
slightly before the end portions. As a result a com- 
paratively small amount of resistance is introduced into 
the cireuit as the central strip melts, and it increases 
rapidly as the end portions fuse. Thus there is a mare 
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FIG. 2—CONSTRUCTION OF FUSE CARTRIDGE 


gradual reduction of the current than if the whole element 
fused at once, and undesirable surges are avoided. Severe 
surges have been found in certain cases to cause-a fuse to 
fiash over on short circuit, and a design that prevents this 
oceurring tends to give a higher breaking capacity, the 
increase in time occasioned by the mode of operation 
described being insignificant. When the fuse blows an 
indicator composed of fine gauge wire fuses and auto- 
matically ignites a small quantity of mild explosive, 
which chars the paper label on the side of the cartridge. 
Exhaustive short-circuit tests carried out on these high 
rupturing capacity cartridge fuses are said to have proved 
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FiG. 3—OSCILLOGRAPH OF D.C. SHORT CIRCUIT TEST 


conclusively that they are capable of clearing quickly and 
quietly any possible short circuit on three-phase systems 
up to 660 volts and with potential capacities up to 25,000 
kVA. On D.C. circuits short circuits of 16,000 kW at 
660 volts have been cleared satisfactorily by single fuses. 

In Fig. 3 is shown an oscillograph record of a D.C. short- 
circuit test on a 60-ampere fuse using ea 660-volt supply 
from two 1270-kW generators, with compensating wind- 
ings connected in parallel, no resistance being added. 
Although the initial rise of current was 2-1 x 10® ampere 
per second, by reason of the smooth and relatively gradual 
cut-off effected by the special design of graded element, 
the voltage did not rise by more than 10 per cent., and 
examination of the fuse after operation showed that it 
had a definite margin of breaking capacity in hand. 








Two New Small Machine Tools. 


A USEFUL little machine for fitting shops has been intro- 
duced by Alfred Herbert, Ltd., Coventry. Known as a 
utility head, it is used for parts which, after their arrival 
in the fitting or assembly shop, are found to require further 
polishing, burrs removed, or a slight reduction in size. 
As may be seen from an accompanying illustration, it 
consists of a spindle mounted in ball bearings and carried 
in a compact cast iron body containing a rotor and stator 
unit and a reversing switch. The 4 H.P. motor gives the 
spindle a speed of 1380 r.p.m. A three-jaw, self-centring, 
chuck, mounted on the end of the spindle, has a safety 
key with a spring-loaded plunger to prevent the operator 
ieaving the key in position when the, machine is started. 
The complete machine is mounted on a tray and its overall 
dimensions are 24in. by 1din. by 13in. 

Another new machine now being made by the firm is 
the high-speed tapping machine also illustrated. It is 
intended primarily for repetition work; it taps holes 
up to Zin. diameter, a maximum speed of 30 holes per 
minute being possible. The spindle, which is mounted 
on ball bearings, is driven by a ? H.P. motor, and has four 
speeds, 372, 730, 1430, and 2850 r.p.m. Spindle speeds 
are changed by means of gears, which are exposed by 
removing three knurled screws and lifting the motor by 
means of a worm drive. The spindle is free to move 
endwise, but is spring loaded in its containing sleeve for 
a length of }in. to allow for differences in the feed of the 
machine and the pitch of the tap. The maximum stroke 


of the spindle is 2in., and the work head, which is adjust- 
able vertically on the column by a worm and rack, can be 
clamped rigidly in any position. A maximum distance 
of l4in. can be set between the end of the tap holder, and 
the table of the machine. The gears for changing the 
spindle speeds are splined on their shafts and give a range 
of from 50 to 11-6 threads per inch. 

The tapper has a fully automatic cycle, and can be 
operated with accuracy by unskilled labour. In operation 

















UTILITY HEAD 


the feed gears are first selected from a chart provided, so 
that the positive rate of feed is greater than the pitch of 
the tap, thus compressing the spring-loaded spindle. 
The feed and spindle clutches are then adjusted so that 
they have just sufficient grip to drive the tap, after which 
two dogs on the feed clutch are set to give the required 
stroke. Then the small lever on the right of the table 
is momentarily depressed, and the spindle commences 
rotating, feeding forward, and returning to rest. For 
high-speed repetition work the lever can be depressed, 

















HIGH SPEED TAPPING MACHINE 


so that the machine will feed backwards and forwards 
indefinitely. 

To clear swarf and prevent tap breakage when tapping 
deep or large diameter holes, it is desirable to relieve the 
tap, and this is effected by raising the operating lever on 
the table above its neutral position when the spindle is 
immediately thrown into reverse, and continues thus 
until the lever is again depressed. A foot-operated switch 
can be supplied with the machine for repetition work, and 
illumination is provided by a low-voltage lamp mounted 
in the head. 








MinerRAL PropuctTion in SoutH Arrica.—During the 
first six months of this year the total gold output of South 
Africa was 5,814,672 fine ounces, valued at nearly 41 
million pounds. The coal produced totalled 8,725,208 
tons, valued at just under £2,316,000. There were 
forty-nine large mines actively engaged in producing gold 
and giving employment to 41,688 white and 338,100 
coloured workers. 

A PLUGGING MATERIAL FoR SCREWS.—We have received 
from Philplug Products, Ltd., Aintree Road Works, 
Perivale, Middlesex, particulars of “‘ Philplug,” a plastic 
asbestos material for plugging holes for the reception of 
screws, anchor bolts, rail spikes, &c. The material is 
supplied in the form of a dry fibrous powder, which is made 
plastic by the addition of water. To set a screw in a wall 
an oversize hole is first bored and the plastic compound 
is rolled into a plug, which, after insertion in the hole, is 
tamped in lightly. A small hole is made in the centre of 
the filling and the screw may then be driven home and a 
load applied almost immediately. The plastic state of the 
filling ensures that all spaces between the hole and screw are 
filled, and we are informed that owing to the fact that “ Phil- 
plug ”’ is water and rustproof, the screws can be removed 
and inserted as often as required. The company has 
developed a range of anchor bolts for machines for use with 
the material, and it is being used by the railway companies 
for plugging the holes for sleeper spikes or screws. Amongst 
other things, “‘ Philplug”’ can be used for fixing nails in 
masonry, making fixtures in fire-bricks, and refixing loose 





screws in woodwork. 





Street Lighting.* 
By J. F. COLQUHOUN., 


WHEN the Final Report was first published in November 
of last year, it was, on the whole, favourably received. 
Recently, however, some criticism has been voiced. 
When endeavours are made to carry out its recommenda- 
tions, certain difficulties arise, and I assume that the 
intention of the Council of the Association of Public 
Lighting Engineers, in asking me to open a discussion on 
the Report, is to give yet another opportunity to its 
members of voicing their difficulties, and by mutual 
exchange of views to solve them. 

Some of the criticism I have heard is reasonable and 
some—well, not so reasonable. Critics assert that the 
Report fails in that it does not evaluate street lighting 
installations, because it does not provide a measuring rod 
by which installations can be assessed with precision and 
weighed one installation against another. One critic has 
said plainly that the members of the Ministry of Transport 
Committee, in view of their failure to provide the desired 
yard-stick, have themselves been weighed in the balance 
and found wanting. 

The terms of reference given to the Committee were 
“to examine and report what steps could be taken for 
securing more efficient and uniform street lighting, with 
particular reference to the convenience and safety of 
traffic and with due regard to the requirements of resi- 
dential and shopping areas, and to make recom- 
mendations.” 

There is nothing here about providing yard-sticks, and 
I feel that the Committee cannot be blamed for not doing 
what it was not asked to do. It probably did not occur 
to its members that they were expected to be auxiliaries 
to the sales technical staffs of manufacturers of street 
lighting plant, the designers of street lighting installations, 
and of the other somewhat heterogenous collection of 
people who at present interest themselves, more or less, 
in the subject. 

Could the Committee have provided such a yard-stick 
had they wished, and had they been asked to do so? The 
various editions of the British Standard Specification have 
never been accepted as infallible measures of the merits of 
installations. Indeed, the 1931 Specification clearly dis- 
claims any such purpose. Table I of the specification, 
which gives the test point illumination for the various 
classes, has as a footnote, and in bold type, this sentence :— 

“These classes are only used for reference purposes 
in this Specification, and do not necessarily represent 
the relative merits of the installations.” 

The many street lighting codes throughout the world do 
not pretend to be infallible guides, far less infallible 
measurements of the efficacy of installations. 

* + ~ 

Paragraph 15 of the Final Report gives a list of the 
large number of organisations which were good enough to 
lay evidence before the Committee. Some of the evidence 
was conflicting, but there was a large measure of unanimity 
on most of the essentials. All our witnesses said that at 
the present time there is an unfortunate lack of uniformity 
of lighting throughout the country. Not only a want of 
uniformity in standards of illumination, but in the arrange- 
ment of the lamps, in their spacing, their power, their 
mounting height, &c. &c. This, we were told, was most 
confusing to motorists, who were constantly in doubt as 
to whether the street lighting provided enabled them, or 
was intended to enable them, to extinguish the headlights 
of their vehicles. They were constantly in doubt as to 
whether the lighting authorities providing the street 
lighting service expected motorists to drive with head- 
lights full on, dipped, or extinguished. 

It would have been easy to say that the standard of 
lighting to be provided in the future in all built-up areas 
should be such as to give visual safety without the use of 
headlights. Such advice would have been quite impractic- 
able, and would have resulted, I fear, in nothing being 
done at all. Many schemes for the classification of roads 
were considered, but it was felt that the simplest classifica - 
tion was best, namely, that there should be two groups, 
in the first of which would be placed all such roads as 
could be called ** Traffic Routes,” and in the second group 
all other roads. 

“ Traffic Routes,” in paragraph 26, is defined as includ- 
ing all those roads which form the main approaches to, 
or traverse important centres of population, or pass 
through detached built-up areas, and on which there ts 
appreciable pedestrian traffic. Generally speaking, all 
those roads in built-up areas which are included in the 
Ministry of Transport system of classification may 
eventually have to be regarded as ** Traffic Routes ” from 
the lighting point of view, together with such other roads 
as may be considered by the responsible authority to form 
principal arteries of the local highway system. The case 
is fully stated in paragraphs 18 to 27. 

* os * 

Paragraph 21 states that the lighting of: roads in the 
first group would be such as to render the use of headlights 
unnecessary in all circumstances, with the possible 
exception of fog. (Note in passing that there is no reserva- 
tion of a speed limit.) 

Paragraph 22 explains that the Committee regard it as 
a matter of first importance that the drivers should be free 
from uncertainty as to whether or not the street lighting 
is intended to be entirely adequate for their needs, and it 
was felt that there should be a definite gap between the 
two ranges of lighting, so that drivers in streets within the 
higher category would be in no doubt as to the use of head- 
lights being unnecessary, and it follows that when drivers 
are in streets within the second group that they would 
know that the lighting could not be relied upon as entirely 
adequate in all conditions, and that they would recognise 
that the onus was on them to use their headlights as and 
when circumstances require. 

This distinction is brought about in two ways :— 

(1) The mounting height of the light sources, 

(2) The quantity of light provided. 

The mounting height of the sources for traffic routes 
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(25ft.) was recommended in the Interim Report, and re- 
affirmed in the Final Report in paragraphs 31 to 34. The 
mounting height recommended is one which presents no 
practical difficulties in most cases. Exceptions, of course, 
there will be, but generally speaking, 25ft. is a height at 
which lighting units can be easily erected and maintained. 
It has been suggested that in the future we shall have still 
higher powered light sources available, and that with 
higher mounting than the 25ft. recommended and with 
wider spacing equally good results could be attained with 
fewer lamps. I disagree with this view. If one places the 
lamps at greater distances apart than an average of 150ft., 
the siting at bends, intersections and junctions is likely to 
be jeopardised, or, alternatively, if the bends, junctions 
and intersections are looked after properly, the spacing of 
the lamps on straight stretches is likely to be unduly large 
if the average spacing is to be much greater than 150ft. 

The mounting height of 25ft., together with the quantity 
of light recommended in paragraph 54, does provide, if 
the other recommendations of the Report are carried out, 
what the authors of the Report desire, and what was asked 
by all our witnesses—visual safety without the use of 
headlights on traflic routes. 

I have been asked : ‘* How are motorists to know when 
they are on a traffic route, whether the lighting is con- 
sidered to be adequate ?” It is inferred that the increased 
volume of light, the increased mounting height, and the 
increased visibility are not of themselves sufficient indica- 
tions, and it is suggested that warning signs are necessary. 
Most motorists would deplore additional signs on our 
roads. Fortunately they are unnecessary, as I hope to 
show later by lantern slides. 

With units mounted 25ft. high the roads present alto- 
gether a different appearance to the case when they are 
lighted by units 13ft. or 15ft. high. The higher mount- 
ing height and the resulting better spread of light has 
the effect of altering altogether the general appearance 
of the street, in addition to giving better visibility. 


x + * 


Paragraph 54 tells us the quantity of light to be pro- 
vided in traflic routes per 100ft. linear of road, having a 
carriageway not more than 40ft. in width. Please note 
that this quantity of light should exceed 3000 lumens and 
lie between this value and approximately 8000 lumens per 
100 linear feet. 

I would specially direct attention to paragraph 53 of 
the Report. When the Report speaks of lumens it refers 
to the total light output of the lantern, and paragraph 53 
goes on :— 


** But since controlled distribution of light emitted 
by the lanterns is necessary in order to obtain the best 
results, it must not be inferred that the lantern which 
absorbs the least amount of light or that which has the 
largest total light output is necessarily the most 
effective.” 

It has been argued on this question of quantity of light 
to be provided that the limits of the two groups (i.e., 
between 3000 and 8000 lumens for traffic routes, and 600 
and 2500 for other roads) is too wide, and that there should 
be sub-division in each. I most certainly disagree with 
this line of argument. Roads differ so much in their 
characteristics ; the reflectivity of the road surface, the 
width of carriageways and footpaths, the possible reflec- 
tion from buildings, fences, hoardings, &c., the volume 
of inotor traffic and, of as great importance, the volume of 
pedestrian traffic, that only those familiar with the local 
conditions can say which standard of lighting within the 
two groups is appropriate. Had the Committee endea- 
voured to sub-divide, they would have added to the diffi- 
culties of the local authorities. Further, the advice 
tendered in the Interim Report that local authorities 
should be advised by a competent lighting engineer, is re- 
affirmed in the Final Report. 

I have been told that this new value “ lantern output 
in lumens ”’ is not generally understood. To give efficiency 
figures of the light output of gas or electric lamps in these 
days of constantly increasing efficiency is a somewhat 
hazardous thing to do, but I am going to risk it. I do not 
expect that my figures will be accepted by everyone, but 
perhaps they will be confirmed or corrected in discussion. 

Efficient low-pressure gas lanterns using 500 B.Th.U. 
gas should give between 160 and 200 lumens per cubic 
foot of gas consumed; high-pressure lanterns between 
280 and 300 lumens per cubic foot consumed. It is fairly 
safe to take the specified light output over life of electric 
lamps, and deduct, say, 30 per cent. for absorption of 
reflectors and/or refractors. 

* * * 

Before we discuss the Report in detail we may consider 
what would be the effect of its universal adoption through- 
out the country. All traffic routes lighted with units 
mounted at or about 25ft. high, the power of light sources 
such as to give the quantity of light employed somewhere 
between 3000 and 8000 lumens per 100 linear feet on roads 
with a carriageway of not more than 40ft. in width, the 
resultant visibility such as to give visual safety without the 
use of headlights, and to give it in such good measure as to 
leave no doubt in the minds of all motorists as to what is 
the purpose and intention of the authority providing the 
lighting. 

All other roads lighted with units 13ft. to 15ft. high, 
the quantity of light provided between 600 and 2500 
lumens per 100 linear feet, the resultant visibility such as 
to render the use of headlights unnecessary to. many 
drivers familiar with the local conditions, but, nevertheless, 
because of the low mounting height and the lesser quantity 
of light employed, clearly indicating that the lighting 
could not be relied upon as entirely adequate under all 
conditions. All reasonable motorists would then recognise 
that the onus was on them as to whether they did or did 
not use headlights, and that it was not the purpose and 
intention of the local authority responsible for the installa- 
tion to provide lighting of such a high standard as to give 
visual safety in all circumstances. 

Is it a desirable thing that all lighting throughout the 
length and breadth of the land should conform to this 
picture ? On the answer to this question will depend very 
much our attitude of mind in considering the more detailed 
recommendations of the Report. 


Spacine : TRAFFIC ROUTEs. 


35 recommends 120ft. on straight stretches where economic- 
ally practicable. An average spacing of 150ft. should not 
be exceeded, and, if by reason of junctions and inter- 
sections, this spacing has to be departed from, 180ft. is 
the maximum for any one span. It is clear from the para- 
graph that spacings greater than 150ft. are intended to 
be exceptional. Those of us who have the planning of 
street lighting know how much easier it is to deal with 
junctions, intersections, and irregularities of road forma- 
tion if the spacing is fairly close. Further, close spacing 
has an important bearing on the elimination of glare. 
OvERHANG : TRAFFIC RoUTEs. 

In the Interim Report an overhang of the kerb of 6ft. 
was recommended. It has been modified in the Final 
Report. Paragraph 36 states that the maximum distance 
between the two rows of sources should not exceed 30ft. 
if a dark centre of the road is to be avoided. On a road 
with a carriageway of 40ft. the overhang of the kerbs 
would therefore be 5ft. The paragraph adds that the 
maximum overhang which can be provided without causing 
the visibility on the kerbs to suffer unduly is about 6ft. 

Paragraph 37 points out that if the carriageway width 
exceeds 50ft. central lamps, in addition to the lamps at 
the side of the road, are essential. 

Sitmnc : TRAFFIC Routes. 

There was some conflict of evidence on the siting of 
lamps. Some witnesses expressed a preference for central 
suspension, but most witnesses disagreed. It was stated, 
for example, that central suspension rendered it difficult 
to provide adequate visibility near the kerb and on the 
footway, especially on wet roads, and that it induced 
traffic to keep to the crown of the road. All witnesses 
agreed that confining the lamps to one side of the road on 
straight stretches results in defective lighting. 

Paragraph 40 states that the question of central suspen- 
sion is obviously bound up with the width of the road and 
with conditions on the sides—the presence of buildings 
and trees. It is clear that in the case of non-cut-off fittings 
there are inherent disadvantages in the central suspension 
system. 

With regard to the “ cut-off ” type of fitting, the Com- 
mittee remark in the last sentence of paragraph 40 that 
they do not desire to say anything to prejudice the use of 
such fittings with either central or combined central and 
side mounting until such time as experience has shown 
whether the disadvantages previously mentioned are 
important also when the * cut-off” types are used. 

The staggered arrangement is, however, recommended 
as the most suitable for general adoption on straight roads, 
and the Committee is satisfied that this arrangement is 
capable of giving satisfactory results, provided the 
mounting height, spacing and overhang are in accordance 
with the recommendations of the Report. 


‘ 


LIGHTING AT CURVES AND BENDs. 


Paragraphs 45 to 47 deal with the positioning of lamps 
at curves and bends. 

It is said that paragraph 46 is not precise enough in its 
recommendations, and that further guidance is necessary. 
For greater precision I fear we must await the publication 
of the British Standard Specification. Differences in 
local conditions and differences in road formation make it 
quite impossible to lay down few and simple rules. 

Paragraph 48 points out that the guiding principle in 
all questions of siting is that there should be a light source 
in such a position as to produce a bright background to 
any object with which the driver may be concerned. If 
we apply this principle we shall so place our lamps that 
there are always sources beyond all those parts of the 
carriageway which form important backgrounds. If we 
do this, lamps shall not appear to be so widely separated 
when viewed by a driver using the carriageway that large 
dark regions are formed between the lamps. To get these 
results it is recommended that lamps should usually be 
placed on the outside of the curve, and without endeavour- 
ing to forecast what the specification may require in this 
respect, I make the tentative suggestion that when the 
light sources are mounted 25ft. high and about 200ft. 
from the observer, the angle of separation should not be 
greater than 3-5 deg.; when the sources are about 500ft. 
from the observer, the angle of separation should be less 
than 1 deg.; and when 700ft. distant, about $ deg. When 
light sources are mounted 13ft. to 15ft. high the angles of 
separation will be less than those quoted above. 

Critics have pointed out that strict adherence to the 
recommendations of paragraph 46 would, on sharp bends, 
bring the lamps abnormally close together. I agree, and 
suggest that a spacing closer than, say, 60ft. should not be 
insisted upon. 

As the siting of Jamps must be closer at bends and inter- 
sections than the average of 120ft. or 150ft., the spacing 
will in some cases be somewhat irregular, and the interest- 
ing question is asked: ‘‘ Should the power of the light 
sources be graded so that the luminous output per 100ft. 
linear would be more or less constant ? ” 

There is nothing in the Report to prevent this grading ; 
but, personally, I do not like the suggestion. Lamps are 
placed closer at bends and intersections because the cireum- 
stances demand it, and the additional volume of light, 
because of the closer spacing, is all to the good. 

Paragraph 48 tells us that where two traffic routes cross 
at right angles there should be a source on the left-hand 
side of the road just beyond, but not too close to the inter- 
section. This has been criticised as indefinite. For more 
precise guidance we must again await the Standard Specifi- 
cation. I have found that the desired effect is obtained if 
the sources mounted 25ft. high are placed not more than 
40ft. from the intersection of the lines of the nearest 
kerbs, i.e., the kerbs of the interesecting road, and if the 
distance between the lamps at the junction is not more 
than 120ft. 

If the intersecting roads are not straight, or do not cross 
at right angles, or where there are any other irregularities, 
the siting requires, of course, to be varied to suit the con- 
ditions applying at the particular junction. Please note 
that the paragraph refers to two traffic routes. 

A further recommendation in paragraph 48 is that in 
the caso of an ordinary “‘T”’ junction, as where a side 
road enters a main road, a lamp should be placed in the 
main road immediately opposite the side road. The 
Report says “ should invariably be placed,” but this, of 
course, is impossible. Nevertheless, it is advice which 


LIGHTING OF ROUNDABOUTS. 


It is impossible to lay down rules which can be universally 
applied because roundabouts vary so much : 


(1) In their formation, 


(2) In their dimensions, 

(3) In the angles with which approach roads con 
verge on the area of the roundabout, 

(4) In the reflection and other characteristics of the 


surroundings. 

Great care is necessary when siting the lamps to ensure 
that they are not so placed as to tend to guide drivers 
across the centre island rather than round it. 

The last sentence of paragraph 48 advises that at 
roundabouts sources should be so placed that the kerbs 
are clearly defined to drivers, and paragraph 49 says that 
it is important to ensure that sources are so sited as to 
indicate clearly by their positions, as far as possible, the 
course of the track ahead. 

If we apply these principles to the lighting of rounda- 
bouts, it is clear that sources must be placed on the central] 
island. If the island is a large one, the units must be 
mounted near the kerbs, and in such a position that a 
light source is visible for a considerable distance to on- 
coming traffic. The position of the lamp should bw in 
line with the track into the roundabout. The same guiding 
principles apply in siting the lamps at the ends of the road 
leaving the roundabout. 


DISTRIBUTION. 


On the question of distribution of light output the 
Report most wisely refrains from attempting to make 
definite recommendations. Indeed, in paragraph 56 the 
Committee state that it may appear, as a result of further 
experience, that there is no one type of distribution which 
is best in all circumstances, bearing in mind the varying 
conditions encountered in practice, more especially in 
respect of the nature of the surfaces to be lighted. It does 
say, however, in paragraph 57, that in practice it is usually 
found that with a ‘“ cut-off” or similar distribution closer 
spacing is required, as compared with the alternative type, 
in order that the production of dark patches on the road 
may be avoided. 

GLARE. 

Paragraphs 59 to 64 deal with the vexed question of 
glare. An attempt is made—perhaps a somewhat empirical 
one—but still, an attempt is made to limit the amount of 
glare by a limitation of the intensity of the main beam. 
Our witnesses were unanimous in condemning the practice 
of endeavouring to make up for a far too large spacing 
height ratio by using a type of fitting which sends out a 
highly concentrated beam of light at angles close to the 
horizontal. There seems to be complete unanimity of 
opinion that long spacing and high concentration of the 
main beam were two evils which do not cancel out. 


EFFECT OF THE NATURE AND CONDITION OF THE 
Roap SURFACE. 


I would like to direct the special attention of read- 
makers to paragraphs 65 to 68, which deal with the effect 
of the nature and condition of the road surface. Para- 
graph 68 points out that it is difficult to light satisfactorily 
a road surface which exhibits variations of colour and 
texture, and it is therefore desirable that a surface should 
be provided and maintained which is as uniform as possible 
in these respects. It is further pointed out that the pro- 
vision of light-coloured kerbs is helpful from a lighting 
point of view. 

It is impossible to give a uniform background brightness 
against which objects can be seen if the road surface itself 
is not uniform. We all know the matt roads with shiny 
patches, and the shiny roads with matt patches. .No 
system of street lighting can “iron” out those patches. 
They are most confusing to the road user. It is to be hoped 
that road engineers will pay special attention to paragraph 
68. 

DuaL CARRIAGEWAYS. 

The lighting of dual carriageways is dealt with in 
paragraphs 69 to 73. 

In paragraph 70 the Committee point out that there has 
been marked development in the provision of dual carriage- 
ways in this country, and that the lighting engineer is 
faced with a type of problem different from those with 
which he has hitherto been concerned. It is felt that the 
limited experience of the lighting in such carriageways 
does not permit of definite recommendations being made, 
but in paragraph 71 the tentative recommendation is put 
forward that dual carriageways should be lighted as 
separate traffic routes, and that if this is done satisfactory 
results will be attained. 

The memorandum on the lay-out and constructioa of 
roads (Memorandum 483—Roads) states that the separa- 
tion of dual carriageways should be effected by a reserva- 
tion of the greatest width practicable. Endeavour should 
be made to secure a width of 26ft. between dual carriage- 
ways of 20ft. and not less than 6ft. between dual carriage- 
ways of 30ft. 

There are, however, already in existence many dual 
carriageways with reservations less than 6ft. wide, and 
paragraph 71 of the Report does say that if the central 
reservation is narrow, it may be desirable to employ a 
single row of units mounted centrally along the reservation 
forming, in conjunction with the sources along the outer 
kerbs, a staggered arrangement on each carriageway. 

In view of the above I submit for discussion 
following :— 

Where the carriageways are more than 30ft. in width 
or where the central reservation is more than, say, 10ft. in 
width each carriageway should be lighted independently 
as a separate traffic route. 

Where the carriageway is 30ft. or less in width and 
where the central reservation is l10ft. or less in width, 
lanterns mounted over the central reservation may be 
considered as contributing to the lighting of both carriage- 
ways, and I feel that it is in keeping with the spirit of the 
Report if the full light output of these lanterns in the 
central reservation is included for both carriageways in 
the calculation for lumens per 100 linear feet. 

Unless the dual carriageways are separated by a fairly 
wide reservation, I should say over l0ft., the lamps 
erected on the reservation may become confusing to the 
users of the road. I do know that in some cases dual 


the 








Having decided the mounting height, we must make up 
our minds as to the distance between the lamps. Paragraph 





should be followed where at all possible. 
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would not say they are over-lighted, but the multiplicity 
of light sources results in confusion in the mind of the 
driver as to the direction of the carriageway. I suggest, 
therefore, that, where at all possible, one lamp in the 
central reservation should give service to both carriage- 
ways, and I think it could quite well be done if the 
central reservation is not more than 10ft. wide, and if the 
dual carriageways themselves are of normal width, 7.e., 
about 30ft. 
Ligutine or Group “B” Roaps. 

The general rules applying to the lighting of traffic 
routes apply also to the lighting of residential roads. 
The essential requirements are enumerated in paragraph 77, 
whilst paragraph 76 deprecates expenditure on spectacular 
lighting of traffic routes until reasonably satisfactory 
lighting has been provided in Group “ B ” roads. 

The mounting height recommended is 13ft. to 15ft., 
with a preference for 15ft. ; the average spacing not more 
than 120ft. and preferably 100ft., and the quantity of light 
recommended per 100ft. linear is over 600 lumens, and 
between that value and 2500 lumens. 


MAINTENANCE. 


The Committee hold the view that satisfactory main- 
tenance is of no less importance than correct design, and 
and they say so clearly in paragraph 89. The view is 
expressed in paragraph 90 that illumination measurements 
by virtue of their relative simplicity provide a practicable 
means of assessing the state of maintenance. You may 
well ask what is “‘ relative simplicity,’’ because there is 
no doubt that the checking of maintenance by illumination 
measurements is by no means simple. One of the great 
difficulties is that light sources do not all deteriorate 
uniformly over their effective life, and at the same ratio of 
deterioration, one source as compared with another. It 
is impossible to take the necessary number of readings for 
an installation immediately that installation is brought 
into use. There must be some time allowed for adjust- 
ment and for the general, tuning-up of the installation. 
Some time must elapse between the bringing of the 
installation into use and the completion of what one might 
call the initial illumination tests, and during that time the 
light output of the lanterns is falling, and falling more 
rapidly with some sources than with others, and more 
rapidly than will apply later on in their life. 

The daylight appearance of the street lighting plant 
should be kept in mind, and in my view lanterns should be 
cleaned sufficiently often to ensure that they present a 
good daylight appearance, irrespective altogether of the 
absorption of light through soiling and the consequent 
diminution of their effectiveness as lighting agents. 
Inspection should be made from time to time to make 
certain that light sources are in their correct positions in 
relation to any re-directive devices employed. The setting 
of reflectors and/or refractors should be inspected 
periodically and adjustments made where necessary. Gas 
burners should be cleaned frequently and electric lamps 
should not be allowed to burn beyond their useful life. 

It should be possible for photometric measurements to 
be made within a comparatively few hours of an installa- 
tion being brought into use, say, between 75 and 125 
burning hours, and the values thus obtained compared 
from time to time with readings taken under “ service ” 
conditions. In my view every lamp should be checked as 
to its light output and the setting of re-directive equip- 
ment so that the test points of the old British Standard 
Specification will not do. Positions nearer the lamps could 
be taken. I profess a preference for the test plate of the 
photometer being placed normal to the light. No doubt 
there will be mandatory clauses in the new Specification 
relating to maintenance. 

It is stated in paragraph 117 that the Report is not 
intended as a specification, and the view is expressed that 
the recommendations made should be implemented, with 
a minimum of delay, by the issue of a formal specification 
by the British Standards Institution. 

* * * 

One final word about administration. It is recom- 
mended (paragraph 4) that consideration should be given 
to the responsibility for the lighting of classified roads 
being confined to large administrative units, and attention 
is drawn to the suggestion that grants should be provided 
from national funds towards the cost of lighting traffic 
routes upon which public lighting may be regarded as 
necessary. 

The view expressed in the Interim Report is repeated 
in paragraph 11 of the Final Report, that the Committee 
concerned with street lighting should be advised by .an 
engineer competent to deal with the problems which arise. 

There are many points in the Report I have not dealt 
with, but perhaps enough has been said to start a dis- 
cussion which is the aim and purpose of this paper. 








South African Engineering Notes. 
(By our South African Correspondent.) 
CarE Town, August 24th, 1938. 
New Undertakings. 


A LEAD mine in the Blaauwberg area, 90 miles 
from Pietersburg and the same distance from Potgieters- 
rust, which was last worked during the Great War, has 
now been restarted. Plant is being installed, including 
the erection of a furnace and an additional mill capable 
of treating 50 tons a day. The cessation of work was due 
to distance from the railway, but this has been overcome 
by extension of the Potgietersrust Railway road services 
to the mine. The galena occurs in a brecciated zone in 
Waterberg sandstone. During the period 1918 to 1920 
notable amounts of ore were recovered, but no further 
production appears to have taken place, the proposition 
apparently ceasing to be profitable when the war ended 
and demand fell away. The deposit has not been regarded 
as being of much economic importance, but with cheaper 
transport and more extensive prospecting it would appear 
that the prospects are considered sufficiently attractive 
to warrant the restart of operations. 

The Municipal Council of George has accepted a tender 
for a new water scheme to include a 60,000,000-gallon 





storage reservoir, purification and clarification plant, and 
an improved reticulation system. A firm is negotiating 
with the George Town Council for 100 acres of land upon 
which to erect a factory to manufacture paper pulp. 


Cape Town’s Reclamation Scheme. 


The Dutch contractors are making excellent 
progress with their contract for the extension of the New 
Basin and the reclamation of a large area of the foreshore 
immediately in front of the central part of the city. A 
start was made with the reclamation of the old fishery 
harbour in the New Basin on August Ist. Rapid pro- 
gress has been made with the filling in of the basin on the 
seaward side of the fishery harbour, and the work has been 
accelerated since the beginning of the month by the 
institution of day and night working on the dredger 
“H.A.M.2,” which is carrying out the work. Since it 
started work on June 20th nearly 300,000 tons of soil has 
been dumped over the new E. Berth quay wall by the 
dredger. When working on day shift only it handled 
about 6000 tons a day, but this has been increased to 
about 12,000 tons daily since the night shift began work 
on Monday, August Ist. The area to be filled in consists of 
two separate basins, the inshore one being the fishing 
harbour and the outer one that formed by the junction of 
the new E. Berth with the spit of reclaimed land accom- 
modating the power station intake. The basins are 
separated by the old reclamation wall. Each has an area 
of roughly 6 acres. When the greater new basin, which 
is now being constructed, was designed it was realised 
that the foreshore quay would have to be further seaward 
if sufficient water for deep-draughted ships was to be 
provided without expensive rock breaking. E. Berth was 
therefore laid down to replace the reclamation wall, and 
it will follow a more easterly direction across the bay than 
the latter. The change means the waste, not only of the 
reclamation wall, which is about 500ft. long, but also of 
about 200ft. of A. Berth, which was built and finished at 
great cost. Quay walls that probably cost something 
around £100,000 to build are now being buried in the 
reclamation. Their presence there will present snags to 
future builders, just as a few old sunken wrecks that the 
dredgers are now encountering in the course of their 
harbour construction operations are proving to the Dutch 
contractors. The dredger ‘‘ H.A.M.2” has concentrated 
on the outer basin and has progressed so rapidly that it 
has now been nearly filled in. Where there was 25ft. of 
water a few weeks ago solid land now rises 14ft. above 
water level. Where the block layer “* Labrus’’ was moored 
alongside the reclamation wall a week ago there is also 
solid land now. To carry its spoil to the more distant 
parts of the basin the dredger has laid out about 100ft. of 
2ft. pipe line on top of the mound of sand already 
deposited. It takes thirty-five minutes to discharge the 
full load of 1300 tons through this pipe line. 


Union’s Mineral Wealth. 


Professor E. S. Moore, Professor of Geology in 
the University of Toronto, and Director of the Royal 
Ontario Museum of Geology, who is on a visit to Johannes- 
burg, the Rhodesian copper belt, and the West Rand, is 
greatly impressed by the vast new extensions in hand. 
“The Witwatersrand is unique in the world in the occur- 
rence of gold,” he said in an interview. ‘The most 
remarkable feature about it is the regularity and extent of 
the Reef. One is reminded of the copper deposits in 
Northern Rhodesia, where they occur in such regular beds 
that they can be followed much the same as a coal seam. 
What at once impressed the visitor to Southern Africa,” 
said Professor Moore, ‘‘ was the size and unusual character 
of the mineral deposits.”” He knew nothing in the same 
size and form of the Northern Rhodesia copper deposits 
anywhere else in the world. The vast chrome deposits of 
Southern Rhodesia, and manganese in the Transvaal and 
elsewhere in the Union, struck him forcibly because, 
although North America is the greatest producer of 
minerals in the world, it is deficient in these minerals. 
Southern Africa, he believes, is probably destined to be the 
most important source of both of them. Professor Moore 
is to visit the bushveld with South African geologists, as 
there is a similarity between the rocks and the ore deposits 
of the bushveld and those of the Sudbury district of 
Canada. The Sudbury nickel fields produce about 85 per 
cent. of the world’s nickel, and a large proportion of the 
world’s platinum. The rock occurrences in the bushveld 
are on a far larger scale than those of Sudbury, and 
probably contain the largest platinum deposits in the 
world. 


New Industries. 


Messrs. John Sailors, Cecil Leard, Charles Stump, 
and Frank Lamott, Americans, have just arrived at 
Durban, where they intend to open a paper mill. The com- 
pany will be known as the National Pulp and Paper Com- 
pany, and will at first concentrate on the manufacture of 
reinforced cardboard for boxes. Practically everything 
is being shipped, they state, in boxes made of this card- 
board. The company’s machines will turn out 30 tons of 
paper in twenty-four hours at first. This will be increased 
later. A group of leading electric globe manufacturers, of 
Great Britain and the Continent, is stated to be considering 
the joint establishment of an electric globe factory in 
South Africa. An expert will visit South Africa imme- 
diately as a preparatory step. The project will entail the 
employment of a large number of white workers. About 
9,000,000 globes are at present exported from abroad and 
a considerable proportion comes from Japan, the price 
for these being as low as 3d. each and the quality corre- 
sponding with the price. A new industry—seasoning 
wood for the manufacture of wood blocks—has just been 
established in Cape Town. With the drying kiln which 
has been erected it will be possible to use stone pine, 
Karri gum, and other native timbers. The process used 
for seasoning the wood—a hot chamber with a current of 
air passing through it—dries out the sap or moisture in a 
week instead of the eighteen months usually taken by 
natural means. 


Industrial Expansion. 


For the first time since 1929 a new high water 
mark of industrial output in South Africa is revealed by 
the 1935-36 industrial census. The previous record of 





1928-29 was broken by over £37,000,000. The census 
shows the continuation of the spurt in industrial expansion 
which first became marked in 1933. Compared with those 
for the previous twelve months, these later figures show 
that Union industries employed 14 per cent. more people 
and advanced their output by the same margin. The 
wages bill alone was increased by £5,162,000, repre- 
senting 16 per cent. of the previous year’s total. Nearly 
304,000 people are engaged in South Aftica’s industries— 
over three times the number employed twenty years ago. 
In four years the figure has increased by over 50 per cent. 
following on a sharp drop during the depression years. 
The Cape has 30 per cent. of the Union's industrial workers, 
compared with the Transvaal’s 50 per cent. and Natal’s 
17 per cent. Up to 1929-30 there was less than 3 per cent. 
difference between the Cape and the Transvaal. The 
gross value of articles manufactured in South Africa during 
the census year was over £150,000,000. The salaries and 
wages bill was nearly £37,000,000. Europeans in factories 
earned an average wage of £231 a year and non-Europeans 
£50. Over 42 per cent. of those employed were Europeans. 


Dumping by America. 

The Board of Trade and Industries has made a 
strong recommendation that dumping duties should be 
imposed upon many iron and steel products from the 
United States of America. The recommendation is the 
result of representations from the South African iron and 
steel industry, which asks for protection against price- 
cutting by certain American exporters. The South 
African industry maintained that iron and steel products 
were being exported to the Union at prices much below 
the fair average prices ruling in the world markets and 
materially lower than the current domestic values in the 
United States. The South African industry, despite 
having to face increased costs of production, had reduced 
prices. This reduction was without avail, as the exporters 
concerned were apparently dominated by a desire to sell 
at any price. The Board, after investigating these com- 
plaints, found that a perusal of the domestic values in the 
United States strongly suggested that ordinary dumping 
was taking place and that the American exporters were 
cutting prices, so much so that the parties to the inter- 
national agreement had decided to quote fighting prices 
in the Far East to meet them. It found in some cases that 
dumping was taking place to the extent of 50 to 83 per 
cent. The commodities on which the Board recommends 
Government to levy dumping duties include reinforcing 
rods, steel plates, and galvanised corrugated sheets. 


Head of ‘‘ Iscor.’’ 

The Union Government Gazette announces the 
reappointment of Dr. Hendrik Johannes van der Bijl as 
head of the South African Iron and Steel Industrial Cor- 
poration (‘‘ [scor’’), which has a capital of £7,500,000. 
He is also head of the South African Electricity Supply 
Commission (‘‘Escom”), which has a 
£16,000,000. Dr. van der Bijl is a South African. After 
studying physics at Stellenbosch, he went overseas and 
was for years in the laboratories of Halle, Leipzig, and 
Chicago. Eighteen years ago he was appointed scientific 
and technical adviser to the Department of Mines, and 
since then his advance has been swift. Appointed chair- 
man of “ Escom ” in 1923, he took over the chairmanship 
of “ Iscor” at its foundation in 1928. Dr. van der Bijl is 
now engaged on considering the possibility of the exten- 
sion of the steel-making industry in the Union. Before 
anything is done, however, the Corporation has to make 
the same careful investigations into the economics of such 
extensions as preceded the decision to establish “* Iscor.” 


National Roads Speed-up. 


During the quarter ended June 30th progress on 
the authorised sections of the national roads was more than 
double that of the corresponding quarter of last year. 
The National Roads Board is confident that next year, or 
perhaps sooner, progress each quarter will be 100 per cent. 
of the authorised programme, which aims at completing 
the .5500 miles (approximately) within five years. The 
Board has so far authorised the bitumenising of 1087 miles 
of road, of which 313 miles have been completed. The 
Board has decided to call for tenders for new plant for the 
Cape Province and is considering the erection of fencing, 
repair workshops, and stores dep6ts in the Cape. Motor 
firms are looking forward to the new roads creating the 
greatest boom in motor cars ever known in the Union, 
as with splendid roads to all parts of the Union great 
numbers of people will desire to acquire cars for the 
purpose of travelling incomfort in many parts of the 
Union where at present bad roads are a severe deterrent. 
They also expect that large cars will supersede many of the 
small cars now in use. It is also expected that there will 
be serious competition with the railways and that a good 
deal of the railways traffic will be lost unless rates are cut 
and greater speed and greater comfort given. Cars are 
being sold to-day in the Union fitted with air conditioning 
units. The trains are not yet air conditioned. 


New Storage Dams. 

The Minister of Agriculture has informed resi- 
dents in the districts of Prieska, Griguatown, that the 
Government has resolved to build a storage dam at the 
junction of the Vaal and Orange rivers in the Prieska area. 
The assurance, however, is qualified by the statement that 
everything depends upon the advice of scientific and 
technical advisers. It is further stated that a huge 
inland lake is likely to be made on the Modder River, 
12 miles from Petrusburg. Its length will be 10 to 15 miles 
and it will submerge a number of farms. The wall of the 
dam will, it is understood, be built at De la Rey’s Poort 
and will be 1} miles long, with a height of about 80ft. 
Boring for a firra foundation has been going on for a year 
with successful results, and the surveying of four canals 
on both banks of the Modder River is being completed. 








Tue ZEPPELIN “ LZ130.”—As a result of the refusal of 
the United States Government to supply helium for the 
“ LZ130,” the German Zeppelin Company intends to use 
hydrogen for the trial flights of the new dirigible next 
month, 
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Markets, Notes and News. 


Unless otherwise specified home trade quotations are delivered f.o.t. 


The prices quoted herein relate to bulk quantities. 


f.o.b. steamer. 
Iron and Steel in Switzerland. 


The Swiss iron and steel trade is not important, 
but the report of the Economic and Commercial Conditions 
in Switzerland in 1937, published by the Overseas Depart- 
ment of the Board of Trade (price 1s, 3d. net), contains 
some interesting information. The total imports of pig 
iron and steel in 1937 amounted to 152,186 tons, com- 
pared with 112,009 tons in the previous year. The report 
points out that the Gonzen iron ore mines, near Sargans, 
which had been closed in 1935, were restarted in January, 
1937. The Fricktal mines in the Canton of Argovie, which 
are stated to contain some 35,000,000 tons of iron ore, are 
of greater importance, and exported to Germany during 
1937 some 22,000 tons of ore. In October, 1937, an 
arrangement was made to send to Germany 60,000 tons 
of Fricktal ore at the rate of 150 to 300 tons daily to 
September 30th, 1938, on a compensation basis against 
delivery of pig iron from Germany, which was required 
by the Swiss metallurgical industry. Proposals have also 
been put forward to effect the smelting of the iron ore in 
Switzerland itself by means of an electrical process. 
Apparently the trade in iron ore with Germany is increas- 
ing, since in the first quarter of 1938 30,000 tons of iron 
ore were sent vid the Rhine to Germany, compared with 
10 tons in the corresponding period of 1937. The Swiss 
machine industry works to a large extent for the export 
trade, and this revived durng the first part of 1937. A 
good many of the orders came from countries which were 
purchasing machinery for the first time in Switzerland, 
owing to the fact that their own manufacturers were 
engaged in the production of armaments. In addition to 
heavier consignments of oil engines, turbines, steam 
boilers, pumps, electric motors, transformers, and gene- 
rators, important orders were received for steam and 
electric locomotives. There was an increase in the exports 
of machine tools and apparatus, and during the first few 
months of the year there was considerable production of 
textile machinery. An important order for electrical 
equipment for locomotives received from the Spanish 
Northern Railways upon which work had been started 
could not be carried out owing to the civil war.... The 
Netherlands-Indies Information Bureau, in referring to 
the paragraph which appeared in THE ENGINEER on July 
8th, points out that the figure for the consumption of 
cast iron (rough) was mentioned as production. The 
consumption of pig iron in 1936 was 53,768 tons, com- 
pared with 47,135 tons in 1935, and the consumption of 
steel plates, ete., was 138,388, compared with 112,782 tons 
in the previous year. The output of foundry products in 
1935 totalled in value FI. 6,245,000, whilst in the follow- 
ing year it rose to FI. 6,928,000. The production of lift- 
ing machinery declined in value from FI. 2,314,000 in 
1935 to Fl. 1,842,000 in 1936. 


The Pig Iron Market. 


Little interest is shown in the pig iron market and 
the demand is still of a hand-to-mouth character. Many 
consumers are now completing their contracts, but they 
refuse to enter into fresh commitments for the time being 
and are content to place small lots to tide them over com- 
paratively short periods. They may be influenced in this 
by the knowledge that prices will be reconsidered at the 
end of the year and it seems to be generally expected that 
quotations in the New Year will be substantially lower. 
The amount of business passing on the North-East Coast 
is on a restricted scale, and for the time being there seems 
little likelihood of the production of Cleveland iron being 
resumed. All consumers’ requirements, however, are 
easily met from makers’ stocks. The foundry trades on 
this coast are not well employed and the pipe founders, 
who are large consumers of pig iron, are short of work. 
There has been a slight improvement in the exports of 
pig iron from the Tees last month, but business with over- 
seas markets is difficult to arrange and the prices of £5 10s. 
f.o.b. is practically nominal. The situation in the Midland 
pig iron market has shown little change in the past few 
weeks. Whilst the light castings foundries are poorly 
employed, the demand for high-phosphoric iron is not 
likely to develop much strength. As a result of the curtail- 
ment of production a little headway has been made in 
reducing the heavy stocks at the furnaces and the con- 
sumers’ works. The engineering industries are providing a 
good outlet for low-phosphoric qualities and the demand 
seems likely to increase. These latter quality irons are 
uncontrolled and prices range from £5 12s. 6d. to £7 
delivered South Staffordshire. There is no rebate scheme 
applying to these descriptions. Dull conditions rule in 
the Lancashire pig iron market and consumers are showing 
a tendency to reduce their specifications. In Scotland 
stocks are being increased, although the number of furnaces 
in operation has been reduced to nine. Little impression 
has been made upon the stocks of hematite in any part 
of the country, and it would not be surprising if the 
output were further reduced. A few foreign inquiries 
have been circulated lately, but business is difficult to 
arrange at £6 10s. f.o.b. for No. 1 quality. Specifications 
against contract have been coming forward more freely. 


The Midlands and South Wales. 


Conditions in the Midland steel market are dis- 
appointing and although the holiday season has practically 
closed there are no signs of a revival of business in the near 
future. Anticipations have been current throughout the 
year that by the end of September or early October stocks 
would be sufficiently reduced to enable consumers to 
replenish supplies; but these accumulations still weigh 
upon the market. Most of the consuming industries 
drawing their steel from Midland works appear to be 
suffering from the setback in trade and to be experiencing 
difficulty in securing orders to take the place of those which 
are being worked off. In addition, the majority of the 
important users have contracted for all the steel they will 


| Current Business. 


A comprehensive list of the prices of materials mentioned below will 


hand. Compared with other branches of consuming 
trades, constructional engineers appear to be the best off 
as regards work, although for some time there has been a 
falling off in the number of new jobs coming forward. It 
is expected, however, that during the next couple of months 
some important contracts will be open for tender, but few 
firms are confident of maintaining a high rate of operations 
during the last quarter. The general engineering section 
of the trade is absorbing good supplies of steel, but, in 
common with other branches, the new orders placed lack 
substance. To a great extent the activity is due to work 
in connection with the rearmament programme, and there 
is a dearth of ordinary commercial business. Most of the 
re-rolling works are operating well below capacity. New 
business in small bars and strip is spasmodic, but at the 
moment there is a better call for the former than for some 
time. The demand for concrete reinforcing bars is fairly 
well maintained, but is much less than in the early part 
of the year. Considerable stocks of Continental steel have 
still to be worked off before the market for small bars can 
resume a normal aspect. The colliery requirements pro- 
vide one of the brightest spots in the market, and the way 
in which the demand from this source has persisted has 
exceeded expectations. It is anticipated that with the 
winter coming on business in colliery steel will increase 
rather than diminish. The official quotations for arches 
are £11 10s. for light sections and £11 15s. for the heavy 
sizes, with roofing bars at £10 10s. Although quiet con- 
ditions rule in South Wales the tone of the market has 
improved recently. Inquiry has brightened, but the 
amount of business coming forward has not been sufficient 
to keep the mills busy. It is anticipated that two or three 
furnaces will be re-started shortly, as a result, largely, of 
an expansion in the demand for tinplate bars. 





A contract valued at £2,500,000 for land reclama- 
tion placed with Henry Boot and Sons, Ltd., of Sheffield, 
has been confirmed by the Greek Government. The 
Caledon Shipbuilding and Engineering Company, Ltd., 
Dundee, has secured an order from the Northern Light- 
house Board for a twin-screw motor tender. An order for 
steel rails and fish-plates, to the value of £37,625, has been 
received by the Barrow Hematite Steel Company, Ltd., 
from the New Zealand Government. The English Electric 
Company, Ltd., have purchased premises at Thornbury, 
Bradford, for extensions to their Phenix Works. It is 
understood that six cargo ships for a new Angio-Cuban 
shipping company which is being formed will be placed 
with North-East Coast shipyards, two of the vessels being 
of 5500 tons deadweight, two of 4500 tons deadweight, and 
two of 3500 tons deadweight. Two powerful tugs have been 
ordered by the South African Railways and Harbours 
Administration from A. and J. Inglis, Glasgow. The 
machinery will be supplied by Lobnitz and Co., Ltd., of 
Renfrew. This latter firm has also booked an order for a 
tug for the Lyttelton Harbour Board. The Shotts Iron 
Company, Ltd., has re-started two blast-furnaces which 
were damped down in July. The by-product plant which 
has been closed down is also to be re-started. The Great 
Western Railway has ordered twenty rail cars. L. Sterne 
and Co., Ltd., makers of refrigerators, are extending their 
premises at Woodside-road, Glasgow. The Nettleton 
Ironstone Mine, Caistor, which supplies ore to the Scun- 
thorpe blast-furnaces, is working temporarily on short 
time. The Department of Overseas Trade announces 
that the following contracts are open for tender :—Indian 
Stores Department: quantities of M.S. bearing plates, 
10in. by Yin. and Yin. by 9$in. (six square holed), for 75 Ib., 
87 lb., and 90 Ib. steel, and flanged rails (Simla, September 
22nd); Southern Rhodesia, Electrical Department of the 
City of Salisbury: various machine tools and an electric 
welding set (Salisbury, October 6th) ; South Africa, Union 
Tender and Supplies Board: quantities of alloy steel 
billets, casing spears, chilled iron shot, water tanks, 
jacks, road layer tracks, and alloy bar steel (Pretoria, 
September 29th); Public Works Department, Pretoria : 
ventilating plant at the Stamp Vault, Pretoria Post Office 
Annexe (Pretoria, September 15th); South African Rail- 
ways and Harbours Administration: five locomotive 
boilers, standard type No. 3B, complete with steel fire- 
boxes (Johannesburg, October 24th). 


Copper and Tin. 


Firm conditions have continued to rule in the 
electrolytic copper market, although the improvement in 
the price has been largely due to the movement of the 
sterling-dollar exchange. The depreciation of the pound 
naturally increased the sterling price, although the 
volume of business transacted was scarcely sufficient 
to affect values. The main characteristics of the 
market have shown little change. There has been fresh 
buying by Germany, Czechoslovakia, and Japan, but the 
demand from ordinary industrial consumers has been on 
the quiet side. It is not surprising that business in the 
United States has been rather restricted since most con- 
sumers are taking deliveries of copper they bought during 
the buying movement in June and July. On the other 
hand, the Americans have sold some good quantities to 
foreign Governments, the greater part of which has been 
for prompt delivery. It is interesting to note that the 
export figures for June disclosed that the largest quan- 
tities were delivered to Czechoslovakia. which took 11,575 
tons, Japan being next with 5106 tons, and Germany third 
with 4691 tons. The producing interests are not pressing 
copper on the market, and there is still a scarcity of prompt 
metal. A feature of the recent transactions has been that 
the purchases for Central Europe have been for delivery 
not later than the end of October. In this country con- 
sumers have bought steadily, but have limited their pur- 
chases to moderate quantities. Most of them would appear 
to be in a comfortable position as regards supplies. In 
the standard copper market the unrest on the Continent 


Export quotations are 
be found on the next page. 


particularly susceptible to outside influences. Bull specu- 
lators have shown an inclination to liquidate their hold- 
ings, but as this account was not large, the market 
absorbed the offerings without difficulty.... The tin 
market remains colourless, and neither speculators nor 
consumers have taken much interest. Prices have shown 
a tendency to recede, more from lack of support than 
from any other cause. American buying has been almost 
negligible, and Continental consumers have bought 
occasional small parcels. The August statistics, published 
by W. H. Gartsen, indicated little change in the position. 
The total visible supply at the end of August was 20,108 
tons, compared with 19,645 tons at the end of July, an 
increase of only 463 tons. The carry over in the Straits 
Settlements was 5616 tons, compared with 5344 tons on 
July 31st, and at the Arnhem smelter 4947 tons, against 
4458 tons in the previous month. The August supplies 
showed a substantial reduction of 2269 tons to 6543 tons, 
compared with 8812 tons in July. The deliveries dropped 
from 6848 tons in July to 6080 tons in August. 


Lead and Spelter. 


Quiet conditions have ruled in the lead market 
and for the time being consumers appear content to watch 
events. Good quantities are being delivered against exist- 
ing contracts, but the general tendency amongst users and 
speculators has been to await the result of the producers’ 
meeting which was held on September 6th. Little con- 
dence was felt by the market thatany substantialagreement 
would be reached, but according to a statement issued 
after the meeting it was decided to form an Association 
of Producers outside the United States and to take 
measures to bring production and consumption into 
balance. As a result trading developed considerable 
activity, and the producers showed no inclination to press 
sales. Previously the general impression was that if no 
restriction in production could be arranged values 
would be difficult to maintain, as there seemed little 
doubt that consumption was declining. The possibility 
of a revival in the demand in the autumn should not 
be discounted, but at the moment the outlook does not seem 
very promising. According to figures published by the 
Metaligesellschaft, the world’s smelter production decreased 
by 3 per cent. during the first half of 1938 compared with 
the corresponding period of last year, the total for 
January-June, 1937, being 828,580 metric tons and 
805,703 metric tons in the first half of 1938... . 
Easy conditions continue to rule in the spelter market, 
and the tendency of prices has been gradually to 
decline. The consumption of this metal has not been satis- 
factory for the past few weeks, and, on the other hand, 
supplies have been more than sufficient to meet all require- 
ments. No doubt the market has been adversely affected 
by the political unrest on the Continent, but until con- 
sumption develops greater strength, it seems unlikely that 
the position will materially improve. In the present con- 
ditions users are able to obtain whatever metal they 
require without difficulty, and they have little inducement 
to cover forward requirements. 


Non-ferrous Metal Average Prices. 


The average prices of the non-ferrous metals 
dealt in on the London Metal Exchange for August did 
not show much variation compared with those of the 
previous month. In the case of copper and tin the firm 
conditions prevailing in those markets resulted in a slight 
increase, whilst the average quotations for lead and'spelter 
decreased, when compared with the July averages. The 
August average quotation for cash copper was 16s. 11d. 
above the average for July, whilst for three months’ 
copper it was 16s. 7d. higher. The average settlement 
price last month was 16s. 10d. higher than for July. The 
stronger tone in the electrolytic copper market during 
August is reflected by an improvement of £1 9s. 8d. over 
the July average; whilst for wire bars the August figure 
was £1 9s. 5d. better than the average for the previous 
month. The quotation for best selected copper showed an 
increase of £1 12s. 2d. when compared with the quotation 
for the previous month. Comparatively narrow fluctua- 
tions in the tin market resulted in an increase in the 
average quotation for cash tin of 8s. 7d. over the July 
figure, whilst for three months it was 6s. higher. The 
average settlement price for August was 10s. 9d. above the 
July figure. For the greater part of August weak con- 
ditions ruled in the lead market and as a consequence the 
average price for shipment during the current month, as 
well as the average for shipment the third following 
month, was lls. ld. lower than for July, the mean 
being lls. down. The average settlement price for July 
was 10s. 9d. below the August figure. The quotations 
for spelter also were lower, the average for shipment during 
the current month being 13s. 6d. less than for July, and 
for shipment in the third following month 13s. 11d. lower. 
The average mean price was 13s. 8d. down when compared 
with the previous month and the settlement 12s. 11d. less. 
The following are the official average quotations for the 
London Metal Exchange for August :— 


Stanparp CopPeR ... Cash (mean) £40 12 84 
3 Months (mean) £40 18 07 
Settlement £40 12 0 
ELECTROLYTIC COPPER : £46 6 55; 
ELECTROLYTIC WIRE Bars £46 14 9.5 
Brest SELECTED CoPpPER (mean) £46 1 4 
STANDARD TIN ... Cash (mean) £193 2 6 
3 Months (mean) ... £194 2 6 
Settlement -- £193 3 449 
( For shipment the current month £14 7 443 


For shipment the third following 
month x gam ade "eden ae "aa 
Mean 
Settlement eee) Sa ae 
For shipment the current month... 
For shipment the third following 
month a ghd taes. nites aes 
Mean 


LEap 


SPELTER 














require until the end of the year and also have stocks in 





has naturally had a disturbing effect as this market is 
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Current Prices for Metals and Fuels. 


Makers’ official home trade price, per ton, delivered buyers’ stations. 


from Associated British Steelmakers. 


PIG IRON. 


* Joists, Sections, Bars and Plates are subject to a rebate of 15s. to home users purchasing only 


+ Export prices are for Empire Markets; for other Markets British quotations conform to Cartel prices. 


NON-FERROUS METALS. 


(Official Prices, September 7th.) 


STEEL (continued). 


























CoprER—- 
Cash ... £41 0 Oto £41 13 UV 
Three Months £41 Oto £41 6 3 
Electrolytic £46 10 Oto £47 LO 0 
Best Selected Ingots, d/d Bir- 
mingham £47 10 0 
Sheets, Hot Rolled £78 0 0 
Home. Export. 
Tubes, Solid Drawn (basis) 12$d. 124d. 
»  Brazed (basis) 123d. 123d 
Brass— 
Ingots, 70/30, d/d Birmingham £36 10 0 
Home. Export. 
Pubes, Solid Drawn, 2/1 Alloy ll4d ll4d. 
Brazed 134d. 13}d. 
rin 
Cash £190 15 Oto £191 5 vO 
Three Months £190 15 Oto £192 0 0 
SPELTER— 
Cash cls 2 6 £13 3 9 
hree Months £13 6 Sto £138 7 6 
Leap 
Cash .. £1413 9to £14 16 3 
Three Months £14 18 %to £15 0 0 
| Aluminium Ingots (British) £94 (net.) 
SCOTLAND. 
LANARKSHIRE— 

(f.0.b. Grangemouth Export. 
Navigation Unscreened 18/6 to 19/- 
Hamilton Ell 17/6 
Splints 20/- 

AYRSHIRBE— 


(f.0.b. Ports)——Steam 


FirESHIRE— 
(f.0.b. Methil or Burntisland) 
Prime Steam ; 
Unscreened Navigation 


LOTHIANS- 
(f.0.b. Leith)—Hartley Prime... 
Secondary Steam 


ENGLAND. 


| Soura Yorssaire, Horr— 


| CaRDIFF— 





Home. Export. | *Home. tExport. 
Foundry home prices, except for Scotland, less rebate of 5/~. a er £ «a. d. 
(D/d Teesside Area.) Guiascow anpD District— 
N.E. Coast— Seep er’. d. | BI a dO BS Be Oe : 10 12 6 
Hematite Mixed Nos. ... 6 12 6... = | Tees... ... ... 12 0 6... . 1112 6 
iA No. 1 613 0 7 7 «6 ONE, es he oe Se QE A as 10 12 6 
; | RMN l es cee AO UO ces 10 17 6 
Cleveland— | i . . : 
No. 1 te R. 511 6 32% | Roundg, 3in. and up + Le Bs 11 12 6 
No.SGMB. .. .. 5 9 0. rae Sed gpiaptiene Bee Mets he 19 
No.4 Foundry... ... 510 0 519 0 | amet “ee — ore ER BE Rene. nn Re oF 
Basic Wp che eget tab yan a 5 Plates, iin. (basis) et BEB Os ck ll 0 0 
} ne ONG. * 1 BRA ll 6 O 
MipLanps— | Pe Oe | a eee 1110 0 
Staffs— (Delivered to Black Country Station.) Ki eins 12 3 0 i 1115 oO} 
North Staffs Foundry ... 5 11 0... = Un. in. to and incl. 
” » Forge S So . a 6 lb, per sq. ft. (8-G.) 12 10 0.. % 1210 0 
Basic 5 0 Oto £5 9 Boiler Plates, jin. ee ek pee ee 2.2.6 
Masthempten—— Sour WatEes ArEa— £ #8. -4. eae 
Pomme He. 3 Ap i ; lt a aM | Bes, eT 10 12 6 
Forge aad ° Papas. 6 st 12 0 6 1112 6] 
Derbyshire— ee Ae ee 11 0 6 10 12 6 | 
No.3 Foundry... » Sal 0 2 Channels... ... .. a he 10 17 6 | 
Forge... -. - 5 8 0. Rounds, 3in. and up 2 Oo. 6 11 12 6] 
ScotLanpD— v under 3in. 26 AS AS +02 ll 0 90 
Hematite, f.o.t. furnaces 6 13 0 — Flats, 5in. and under 12 13 Ot 1 0 0} 
No. 1 Foundry, ditto 6 0 6 mats Plates, jin (basis) eo. oe 11 0 0 
No. 3 Foundry, ditto . 518 0 - fein. ... ; 1115 6 11 58 6 
Basic, d/d eo ae _ fin. .. is © ¢ 1110 0] 
N.W. Coast— 6 13 0d/d Glasgow » fein... 125 6... 115 0] 
Hematite Mixed Nos. ...) 6 18 °6 ,, Sheffield Un. sim. to ond incl | 
tee @ ", ieaisiitiees 6 ib. per sq. ft. (8-G.) 1210 0 12 2 6] 
| IRELAND—F.0.Q.— BELFAST. Rest or [RELAND 
| £ s. d. Sa < 
MANUFACTURED IRON. Angles S'S 3. ll 8 0 
z Home. Export. | Tees... 2 5 6... 12 8 0 
Lancs anpD YoRKs— £8 4d. £ s. d. | Siiaie ; ll 5 6 1115 6 
Crown Bam - . ’ " Channels... by ah = Sy ae 1113 0 
Best Bars ese te ane SBRS) Dx. - Rounds, 3in. and up i2 & 6 12 8 OF} 
MIDLANDS— | a under 3in a oe) See 13 0 6 
Crown Bars ... ... ... 13 5 0... ee Plates, jin. (basis) 11 13 0 1115 6 
Marked Bars (Staffs) -— + — | Sin: ... 11 18 0 12 0 6 
No. 3 Quality sci Mae. © a | hin. ... 12 3 0 ; 2 5 6) 
No. 4Quality ... ...12 2 6 —- | fin. ... 1210 0.. 1210 0 
ScoTLanD— | Un. yin. to fin. incl. ae ee ae 12 5 6 
Crown Bars .. 13 5 O 13 5 0 | t Rounds and Flats tested quality ; untested, 9s. less 
ee Se but See eh toad OTHER STEEL MATERIALS 
N.E, Coast— Home. Export, f.o.b. 
Crown Bars ... , a © @1. 13 5 0 Sheets. £ .s. 4. o 6 
Best Bars... --. 13:15 0 1315 0 11-G. and 12-G., d/d i415 0 
Double Best Bars eH ® 14 5 O 13-G., d/d 1b 2 gy II-G. to 14-G 1210 0 
NORTHERN IRELAND AND FREE StTaTE— 14-G. to 20-G., d/d . 1510 0 15-G.to20-G12 15 0 
Crown Bars, f.o.q... ee ae — 21-G. to 24-G., d/d . 15815 0 21-G.to24-G13 0 0 
. ; ai sa Be " 25-G. and 26-G., d/d 1610 0 25and26-G 13 15 0 
STEEL. South Africa, Rhodesia, Nyasaland, £14 ; Canada, £14 12s. 6d., 
*Home. tExport. f.o.b. basis. Irish Free State, £15 15s., f.0.q., 4-ton lots. 
LONDON AND THE SouTH— €£ os. d. £ sg. d,| The above home trade sheet prices are for 4-ton lots and over; 
Angles ins 6. 10 12 6 | 2-ton to 4-ton lots, 7s. 6d. per ton extra ; and under 2-ton lots 
Tees... . : re 12 3 0 1112 6 to 10-cwt., £2 per ton extra. 
Sn mes | Se ae 10 12 6 Galvanised Corrugated Sheets, basis 24-G.— 
Channels... ... .. ‘i 8.8. 10 17 6 Home. ae a 
Rounds, 3in. andup. ... 12 3 0 1112 6 4-ton lots and up ... 18 10 0 
under 3in. 6 SRS. BT. i.e. 2-ton to 4-ton lots 18 17 6 
Flats, under 5in. ... ... 12 15 6f i 6.0 Under 2 tons ‘5 pens - : 20 2 6 
Plates, jin. (basis) - 1113 O ll 0 0 Export ; India, £18 15s. c.i.f.; [rish Free State, £18 10s. 
a eee 1118 0 ll 56 0 f.o.q.; General, £16 15s. f.o.b., 24-G. basis. 
NS eemesee ee Ry 11 10 0} TrN-PLaTEsS— 
oe ee oe a ae 1115 0 20 by 14 basis, f.o.b. Bristol Channel Ports, 20/3 to 21/6. 
Un. fin. to and inel. Tin-plate Bars, d/d Welsh Works, £7 15s. 
6 lb. per sq. ft. (8-G.)... 12 10 0 12 10 0| Brnters—100-ton lots and over, 35 to 100 tons, 5/- extra ; less 
Boiier Plates, gin. ao BB 32D 12 2 0 than 35 tons, 10/— extra. £6. 2. 
Norrs-East Coast— € s. a. Se. Soft (up to 0- 25% C.), untested ... ae 
ARIES sco) es, Sh OS 10 12 6 ” ” » — tested Baise 
> A De Ri le Say ye. ek 1110 0 Basic (0-33% to 0-41% C.)... oy ihats . 312 6] 
eee ek oe 1012 6 » Medium (0-42 to 0-60% C.) se S 3.6 
Chumecle. i265. 55,82 6-8 1017 6 » Hard 0-61% to 0-85% C.) 5 912 6] 
Rounds, 3in.andup ... 12 0 6... 1112 6 » (0°88% to 0-99% C.) 10 2 6] 
» under 3in. ... 1213 Of.. 11 0 0 » 0 fewer 9-60% ©) chia Abas 
Plates, in. (basis) ... 11 8 0.. Nod Rails, Heavy, 500-ton lots, f.o.t.... 19 2 6| 
i fe = Sees 11 5 0 wo Light, fot. 2. nee oe ore one ee 2B} 
oe EEE cows, coe 1110 0 
cies, icore ae a AE oe 1115 0 FERRO ALLOYS. 
Un. fein. to and incl. Tungsten Metal Powder... ... 4/94 per lb. (nominal) 
6 lb. per sq. ft. (8-G.)... 12 10 0... 12 10 0} Ferro Tungsten 4/8 perlb. (nominal) | 
Boiler Plates, jin. cop BER 535 12 2 0 Per Ton. Per Unit. | 
MIDLANDS, AND LEEDS aND DisTrict— Ferro-Chrome, 4 p.c.to6p.c.carbon £24 5 0 7/6 
fs. 4. Ss dd. 6 p.c. to 8 p.c. ... £24 0 0 7/6 | 
Angles ... 5 a eS 10 12 6 = 8p.c.tolOp.c.... ... £24 0 0 7/6 | 
Tees. 2. Bos: 11 12 6 Max. 2p.c.carbon ... £36 0 0 11/- 
Joists a eee a ee 10 12 6 » Ip.c.carbon ... £38 5 0 Jl | 
Channels... i on ee ae 10 17 6 ” » O-5p.c.carbon £41 0 0 12/ 
Rounds, 3in. and up pte BB we. ee | a »  carbon-free 10d. per Ib. 
9» under 3in. 12 13 Of... 11 0 0} Metallic Chromium bot iiesst: ene biper Ue 
Flats, 5in. and under 12 13 Of... 11 0 0O| Ferro Manganese (loose), 76 p.c. . £18 15 0 home 
Plates, #in. (basis) ; ae ae” © 5.2 i 9-9 » Silicon, 45 p.c. to 50 p.c. . £12 10 0 seale 5/— p.u. 
Rig! re 1115 6 iTS Ol. oe ee Oe . £17. 0 Oseale 6/- p.u. 
fin 12 0 6 1110 0 » Vanadium ... ... 14/- per lb. 
fy in. y: ae a 1115 0 » Molybdenum .. 4/9 per Ib.; 5/- forward 
Un. jin. to and incl. » Titanium (carbon-free) . 9d. per Ib. 
6 Ib. per sq. ft. (8-G.)... 12 10 90... 12 10 0} Nickel (per ton) ... ... £185 to £190 per ton 
Boiler Plates, jin.... ... 12 0 6... 12 2 6'Cobalt ... . 8/6 to 8/9 per Ib. 


B.S.Y. Hards 


Steam Screened 


NORTHUMBERLAND, NEWCASTLE— 
Blyth Best 
Second 
os 3est Small ... 


Unscreened 


DuRHAM 
Best Gas... 
Foundry Coke 
SOUTH WALES. 
Steam Coals : 
Best Admiralty Large ... 
Best Seconds 
Best Dry Large 
Ordinaries 
Bunker Smalls 
Cargo Smalls... 
Dry Nuts 
Foundry Coke 
Furnace Coke 
Patent Fuel 


SwaNnsEa— 

Anthracite Coals : 
Best Large fe ies 
Machine-made Cobbles 
Nuts 
Beans 
Peas és 
Rubbly Culm... 


Steam Coals : 
Large Ordinary 


FUEL OIL. 


Inland consumption : contracts in bulk. 


Exclusive of Government tax of Id. 


)x Ocean Installation. 
Furnace Oil (0-950 gravity) 
Diesel Oil 


15/- to 15/6 


17/— to 17/6 
18/— to 18/6 


16/— to 16/6 
15/6 


20/6 to 21/ 


17/— to 17/6 


18/6 
17 
17/- 
17 to 18/- 


19/44 


to 28/- 


7; 
a! 


24/- 
23/6 to 24/- 
23/6 to 24/- 

23/- 
17/- to 18/- 
16/- to 16/6 
26/- to 27/6 
32/6 to 42,6 
28/- to 29/- 

25/6 


38/~ to 41/- 
41/- to 51/- 
40/- to 50/- 
33/- to 38/6 
26/- to 30/- 
15/- to 16/- 


20/- to 25/~ 


per gallon. 
Per Gallon. 
33d. 
44d. 
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French Engineering Notes. 


(From our own Correspondent in Paris.) 


Working Hours. 
THE decree published last week authorising 
more working hours falls far short of the decision of 


Monsieur Daladier to bring them up to what is required 
for a recovery of the country’s industrial activity. He had 
hoped that the Socialists.would have laid aside political 
principles in view of the necessity of making a national 
effort to save industry from disaster, and he was justified 
in that hope by the attitude of Socialist leaders who 
admitted that the situation could only be met by excep- 
tional measures. But when the President of the Council 
submitted his plan it was opposed on the ground that it 
conflicted with the law, which labour has only respected 
when it suited its purpose. The labour unions contend 
that the new decree cannot have force of law until it is 
sanctioned by Parliament. Until the end of July the 
Government was authorised to make legal by decree all 
financial, economic, and industrial that were 
necessary to save the country from the serious predica- 
ment in which it is placed by the labour legislation. 
Monsieur Daladier is now obliged to keep within the 
tolerances of the forty hours law, and the decree last week 
provides that the hours of labour for work on national 
defence will be fixed by the Government, which it has the 
right to do under the existing legislation. So far as con- 
cerns private industry, the new decree increases the 
number of additional hours by one hundred a year, 
making 175 extra hours in all. The formalities imposed 
on employers for permission to work additional hours have 
been greatly simplified, and overtime will be authorised 
within three days of the demand on the advice of factory 
inspectors, if employers can show that it is necessary for 
the work in hand, and if they fail to secure additional 
labour from the ranks of the unemployed. Monsieur 
Daladier had fixed the maximum overtime pay at 10 per 
cent., but he cannot do this when such pay is only binding 
on the men if specified in collective contracts. He there- 
fore defers the question of overtime pay until it can be 
settled by Parliament. The labour unions condemn the 
new decree as widening the breach in the forty hours 
week, and tending to deprive unions of their right to decide 
with employers upon the expediency of working more 
hours. They adhere to the principle of refusing to allow 
men to work overtime in private industry so long as 
additional labour can be drawn from the unemployed. 
But the unemployed provide scarcely any skilled and 
specialised workers, and efforts made during the past two 


reforms 


years to train labourers for skilled occupations have given | 


very poor results. While the unions are agitating against 
the decree, employers can do nothing but watch events. 


Under normal conditions, the number of working hours | 


offered are ludicrously inadequate, but in present cireun 
stances there is little need for extra working hours when 
industrial activity has been strangled by the five days 
week, and the export trade, upon which the country 
depends for its future prosperity, is endangered by limited 
production and high costs. Industry can only develop 
if it is given more freedom for working beyond the forty 
hours, accompanied by a sufficiently low limit of extra pay, 
so that manufacturers can secure orders with the certainty 
of being able to execute them. 


Labour Union Agitation. 


The situation at the port of Marseilles has under- 
gone no change, except that negotiations between the 
Government and the dockers’ union continue to be carried 
on in the hope of reaching a settlement. The dockers 
went on duty on Sunday before last in accordance with the 
promise of the Minister of Public Works to organise a 
seven days week in shifts of six hours with extra pay, 
but the men were dissatisfied with what they called “a 
trial,”’ and asked for further compensation. So long 
there is some chance of the men adopting a more reasonable 
attitude, the Government abstains from requisitioning the 
port, which means that military contingents would take 
the place of the dockers. The present situation cannot last 
much longer. In the textile industry the men have 
threatened to strike for an advance in wages, and em- 
ployers have announced their intention of reducing wages 
in view of the impossibility of recovering under present 
conditions the foreign trade on which they largely rely. 
The forty hours week and high wages are declared to have 
ruined the industry. A more satisfactory feature is the 
manner in which a solution of a threatened strike in the 
northern colliery industry has been reached. It is al! the 
more satisfactory because there is no class of workers more 
uncompromising in their social claims than the miners. 
Monsieur Daladier implored them as a national duty to 
increase the coal output, and it was arranged that the 
miners would work more shifts in order to increase the 


as 


long 


British Patent Specifications. 


When an invention is communicated from abroad the name and 
address of the communicator are pri in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office, 
Sales Branch, 25, Southampton-buildings, Chancery-lane, W.C.2, 
ls. each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification. 


STEAM GENERATORS. 


189,363. November 23rd, 1936.—ImPROVEMENTS ta STEAM 
SroraGE PLant, Ruths Arca Accumulators, Ltd., Windsor 
House, Victoria Street, London, 8.W.1, and Ernest Guthrie 
Litchie. 

The chief object of the invention is to enable an industrial 
plant—-for example, a standby station—to accept a demand 
for energy substantially instantaneously and to give a sufficient 
margin of time to enable the boilers to be raised to a full head 
of steam. The accumulator is of the kind in which steam is 
stored in a body of water, steam being generated for charging 
the accumulator and for keeping the whole of the steam ranges 
in the station at a temperature near working temperature by 
means of a subsidiary boiler, such as, for example, an electric 
boiler A controlled by a switch B, the operation of which is 
dependent upon the pressure in the high-pressure steam main 
C. The subsidiary boiler is in communication with the main 
boiler D through a reducing valve L, a connection E being 
taken from the high-pressure steam main admitting steam 
to a heat exchanger F mounted on the top of the accumulator, 
The heat exchanger is of the direct-contact type and maintains 
the water temperature in the accumulator corresponding as 
nearly as possible to the saturation temperature at which the 
steam is produced by the electric boiler, thus correcting for a 
radiation loss. The rate at which water is circulated from the 
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output by 2,000,000 tons in the coming six months, with | 
a wage advance of 6 per cent. } 


The French North Atlantic Air Flight. 


On Wednesday of last week the seaplane “* Lieu- 
tenant-de-Vaisseau-Paris > completed its crossing of the 
North Atlantic by way of Lisbon and the Azores to New 
York. The time from the Azores to New York was 
20 h. 45 min., representing an average speed of 111} miles 
an hour. The seaplane was built in 1928, and its first long 
journey was down to Dakar, across the South Atlantic, 
and up towards New York. It was, however, caught in a 
tornado and sunk while lying, with no one on board, in 
a Central American harbour. The wrecked seaplane was 
raised and sent back to France, where it was repaired and 
reconditioned. The ‘‘ Lieutenant-de-Vaisseau-Paris ”’ 
weighs 40 tons, and is propelled by six engines, developing 
altogether 3900 H.P. It is the only machine at present 
available for North Atlantic flights, although several other 
machines are under construction, and the object of making 
the trial trip by way of the Azores was to ascertain if that 
route offered sufficient conveniences. The French Air 
Ministry is by no means satisfied with the facilities for 
taking off at the Azores, where the seaplane was held up 
for two days, and judging from an official statement it is 
doubtful whether the Azores will be finally selected. 




















NA. 
bee ant enemanas ana as em ol iN 





€ 
=— 


bottom of the accumulator to the top of the heat exchanger 
is controlled by means of a thermostatic regulator H. The 
electric boiler is fed with water in the usual manner by means 
of a feed pump, and a pipe connection is taken from the dis- 
charge side of the feed pump for regulating the water level 
in the accumulator by means of a hand valve G. Under normal 
conditions and with the accumulator installed, the fuel-fired 
boilers D would be either banked or cold. The accumulator 
would be fully charged and the electric boiler would generate 
sufficient steam to maintain the state of charge in the accumu- 
lator and keep the whole of the power station steam ranges 
their correct temperature. Under these conditions the 
steam pressure in the accumulator and in the high-pressure 
steam main would be of the order of, for example, 1000 Ib. 
per square inch, whilst the steam pressure in the normal boiler 
steam range would be maintained by the opening of the reducing 
valve L at a pressure of, for example, 250 lb. per square inch. 
In emergency, with the starting up of the turbo-generating 
plant, the pressure in the boiler steam range would tend to 
drop, causing the opening of the reducing valve, and the 
accumulator would then discharge. Simultaneously, the fuel- 
fired boilers would be brought into operation and the accumu- 
lator capacity would be such as to bridge the period between 
the beginning of an emergency condition and the bringing 
of the boilers to a full head of steam. As soon as steam had 
been generated by the fuel-fired boilers, it would pass to the 
turbine in the ordinary manner and when the boiler steam 
range pressure had reached its normal amount the reducing 
Thereafter, the accumulator 
July 25th, 1938. 


at 


valve would automatically close. 
would be recharged by the electric boiler. 


INTERNAL COMBUSTION ENGINES. 


$89,114. January 22nd, 1937.—-SrmLeNcERS FoR FLOWING GasEs, 

The Francois Cementation Company, Ltd., of Bentley 

Works, Doncaster, York; Abram Rupert Neelands, of 

the same address; and Kurt Klopstock, of 24, Martin 
Lutherstrasse, Berlin, W.30, Germany. 

\ silencer constructed in accordance with this invention is 
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shown in the accompanying illustration. A indicates the outer 
shell of a silencer, into one end of which a current of air or gases 


open to the atmosphere. The flow area of the central part of 
the silencer is the same as that of its inlet and outlet. The 
filling or lining consists of a number of rings, discs, or helical 
coils of copper wire fabric B, spaced apart by smaller rings C, 
also of sound-absorbing material, which serve to increase the 
absorbent area. The rings B may be arranged at right angles 
or otherwise in relation to the direction of flow of the air or 
gases, and act as baffles. A plug D on the end of the casing can 
be withdrawn to enable the rings to be removed and replaced.— 
July 20th, 1938. 





489,216. November 10th, 1937.—Drvicrs ror DamMpine 
VALVE AcTuATING Impacts IN INTERNAL COMBUSTION 
ENnoines, Zavody Ringhoffer-Tatra A.S., of Kartouzska 


200, Prague-Smichov, Czechoslovakia. 

The valve stem is provided at its end with a flat supporting 
plate A, and opposite this is 
arranged a supporting plate B 
on the tappet. The impact 
surface of this plate is pro- 
vided with distributing grooves 
C arranged in star form, 
which radiate from a central 
bore. The grooves are pre- 
ferably reduced in section from 
the centre towards the circum- 
ference of the impact surface 
and terminate at a certain dis- 
tance from this circumference. 
Oil is supplied to the bore 
through the channel D, a ball 
valve permitting the entrance 
of the oil between the impact 
surfaces on their separation 
from each other, whilst pre- 
venting its return flow on their 
approach. Consequently, there 
continuously maintained 
between the two impact sur- 
faces a layer of oil which, with 
sufficient dimensions of these 
surfaces, cannot on their strik- 
ing together be entirely forced 
out, and which prevents the 
impact of metal on metal 
whereby it damps the impact considerably on the lifting of 
the valve, without any noise occurring.—July 21st, 1938. 
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MEASURING AND TESTING INSTRUMENTS. 


488,921. October 15th, 1936—ELrectric MIcRO-BALANCE, 
Robert Munro and James Martin Laurie Morton, of 182, 
West Regent Street, Glasgow, C.2 

The subject of this invention is an electric micro-balance fo1 
precise measuring operations. The electric micro-balance shown 
includes a permanent magnet assembly A and a vibratory arma 

ture system including a pair of coils C O, of which the coil O 

serves to vibrate the armature system when supplied with alter 

nating current of pre-selected frequency ; while the coil C serves 
as an output coil of which the potential is a function of the mass 
of the armature system. In use, the actuating coil O is energised 
from A.C. mains, a valve oscillator, or other low-frequency 

oscillator D, and the output coil C is connected to the input of a 

valve or other amplifier E to the output of which is connected a 

voltmeter F which may be graduated to read directly in grammes 

or other units of mass. The reading of the voltmeter F when the 
armature system is vibrating without external restraint is taken 
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as the zero reading. When a mass to be measured is added to 
the armature system the movements of the armature system are 
proportionately damped and the magnitude of the mass ascer- 
tained by reference to the voltmeter F. The magnet assembly A 
includes a lower pot magnet G and an upper pot magnet H. 
The armature system includes a lower diaphragm J and an 
upper diaphragm K suspended adjacent to the respective ends 
of the magnet assembly and interconnected by a link L extend- 
ing through a longitudmal bore in the central pole pieces M N of 
the magnets. The coil O is carried by the lower diaphragm J 
and is accommodated in an annular interpole gap of the 
magnet G. The coil C is carried by the upper diaphragm K and 
is accommodated in the annular interpole gap of the magnet H. 
A pan P is attached to the upper end of the link L above the 
diaphragm K for reception of the mass or masses to be measured. 
Each diaphragm includes a central dise from which radiate 
corrugated spider arms Q clamped at their outer ends. The 
diaphragms are conveniently composed of aluminium or other 
light non-magnetic metal.—July 15th, 1938. 


489,030. December Ist, 1937.—Mrans FoR MEASURING THE 
TuIcKNEss OF ENAMEL, PAINT, OR OTHER COATINGS 
AppLrep To Iron Bopiss, Radiation, Ltd., of Thimble 


Harry James Yates 


Mill Lane, Aston, Birmingham, 6 ; , 
Radiation House, 


and Alec Raymond Bennett, both of 

15, Grosvenor Place, London, 8.W.1. 
The object of this invention is to provide simple and”con- 
venient means for measuring the thickness of enamel, paint, 
and other coatings applied to iron sheets or other iron bodies 
without detriment to the coatings. Use is made of a pau 
of similar electro-magnets A, B, each having a winding on a 
core surrounded by an iron shell which is open at one end, the 
free poles being formed by the open end of the shell and the 
adjacent end of the core. The magnet A is adapted to be 
mounted with its poles in contact with the coated surface to 
be measured, the magnetic circuit being completed through 
the iron part beneath the coating, and the latter causing a 
gap in the magnetic circuit. The magnet B has its poles arranged 
adjacent to an adjustable iron armature C, the air gap between 





enters in the direction shown by the arrow, the other end being 





these poles and the armature being variable and measurable 
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by means of a micrometer screw D and graduated scale E. 
The armature C is pivoted at one end on a fixed axis F, and 
is connected at the other end to a spring G, which tends to 
hold the armature in contact with the micrometer screw D. 
The scale E has the form of a rotary dise which is connected 
to the micrometer screw D by gearing, and is adapted to 
co-operate with a fixed pointer H. The two magnets A, B, 
are connected to any convenient inductance bridge which, 
in the example shown, comprises two arms. These arms 
each contain a resistance J, and their junctions with the electro- 
magnets are connected to a galvanometer K. D.C. from a 
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battery is supplied to the windings of the electro-magnets 
through the arms under the control of a hand-operated switch. 
To enable the effect of the magnets A, B, to be balanced when 
the scale E is in its zero position, one of the resistances J is 
made adjustable. When in use the electro-magnet A is held 
with its poles in contact with the outer surface of the coating 
to be measured, and the armature of the magnet B is adjusted 
until the inductances are balanced. This operation causes the 
scale E to assume a position in which the required measure 
of the thickness of the coating is indicated by the pointer H. 
—July 19th, 1938. 


MISCELLANEOUS. 

488,913. December 24th, 1937.—Prires ror Hort Gases, 

Steam, &c. Aktiengesellschaft fiir Technische Studien, Hard- 
strasse 319, Zurich, Switzerland. 

A is an inner and B an outer tube. These tubes are arranged 
coaxially and they form the boundaries of an intermediate 
space which is filled with heat-insulating, heat-resisting sub- 
stances D. On the outside of B is provided a further layer E 
of heat-insulating material. The inner tube A consists of a 
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metal which does not resist heat, such, for example, as mild 
steel. On its inside there is a thin heat-resisting layer C. Such 
a layer may consist of aluminium, chromium, silicon, or their 
alloys, for example. The inner tubes engage slightly in each 
other at their ends, in the manner shown. In the pipe described 
the use of costly heat-resisting steels is eliminated. Should it 
be necessary, a thin heat-resisting layer may also be -placed on 
the outside of the inner tube.—July 15th. 1938. 


489,099. December 30th, 1937.—GitteED Herat ExcHANGE 
Tuses, E. Green and Son, Ltd., of Economiser Works, 
Wakefield, Yorkshire, and Harold Livsey, of the same 
address. 

In heat-transfer apparatus of the kind in which thin gills 
are fitted over metal tubes, the area of contact between the 

















gills and the tubes is often materially increased by constructing 
the gills from thin metal pieces which are initially imperforate, 
but stamped in such a way that, making use of an area of the 
metal representing a disc corresponding to the outside diameter 
of the tube, a collar is formed having an inner diameter equal 


there may be fitted over the outside of this collar a ring collar 
having a coefficient of expansion less than the tube or disc. 
In certain services it is necessary to protect the thin metal 
collar, or the thin metal collar and associated separate ring 
collar when employed, against harmful influence of gases, 
and the object of the invention is to prevent the gases flowing 
with the customary freedom over such parts. The metal 
of the gill A, which, at the centre, corresponded to an area 
equivalent to that of a disc of the outside diameter of the 
tube B, is stamped up, after slitting, so that a multi-pointed 
collar C is produced. Gills thus formed may be forced on to a 
tube, and in some cases need not be further secured, but in 
other instances it may be preferred to apply fixing collars D 
over the collars C; to weld the gills and tube together, or to 
employ both collars and welding. The collars D have a slight 
internal taper so that they have to be driven home on the 
collars C, giving a reliable tightening action. The gills A, 
which are illustrated as square, each have a more or less diamond- 
shaped recess E at the centre, and it is from these recesses 
that the stamped-up collars are produced, the recessed centres 
forming, when the gills are assembled, pockets protecting the 
collars C and auxiliary or fixing collars D, if employed. This 
protective action is the same, irrespective of whether the collar 
C be stamped up from the recessed centre so as to enter the 
recess in its own gill, or to enter the recess of an adjacent gill.— 
July 20th, 1938. 


489,217. February 9th, 1938.—CENTRIFUGAL MACHINES FOR 
Casting Metat Tubes, Buderus’sche Eisenwerke, of 
54-56, Sophienstrasse, Wetzlar, Germany. 

This invention concerns machines for manufacturing metal 
tubes by the centrifugal casting method. The chill mould A 
and the jacket B, Fig. 1, are rigidly connected together at the 
socket end C. At the other end, the connection is such that 
the chill mould can expand with respect to the jacket. The 
chill mould and its jacket define the cooling water chamber. 
Since the chill mould and jacket are rigidly connected together, 
they have the same speed of rotation when in operation. Owing 
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to”separate annular “damming™ walls connected to the jacket 
and with passage openings E alongside the chill mould, the 
cooling water is compelled to flow in contact with the chill 
mould during its passage from the inlet F to the outlet G. 
In the embodiment of the invention according to Fig. 2, a 
single continuous helical surface H is provided instead of 
individual damming walls, the surface being connected rigidly 
with the jacket and leaving a passage slot J alongside the 
chill mould. The number of the damming walls or the steepness 
of the spiral surface, as the case may be, is so selected that 
substantially uniform cooling of the whole surface of the chill 
mould is ensured.—July 21st, 1938. 


489,290. January 22nd, 1937.—X-ray Tubes, Standard 
Telephones and Cables, Ltd., and Reginald Alexander 
Lister Cole, both of Connaught House, 63, Aldwych, 
London, W.C.2. 

By means of this invention a very rigid mounting is provided 
for the cathode cup of an X-ray tube, whilst separate connections 
for the cathode and cathode cup can be provided by means 
of the supporting rods. The cathode cup A consists of a short 
cylinder of nickel in which is formed, centrally situated on one 
diameter, a narrow slot B in which the cathode C is supported. 
On the underside of the cathode cup near its periphery are 
formed two internally screw-threaded holes into which rods 
are screwed. These rods are supported from the stem D of the 
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tube by means of a corrugated metal colle EE which embraces 
the stem and holds the rods against the stem in two oppositely 
disposed corrugations. The collar E may be secured round the 
stem by welding its overlapping edges together. A plate F 
shaped as shown in Fig. 3 is attached to the underside of the 
cathode cup by means of screws, which also secure thereto a 
resilient spider G. A central rod H is secured to the spider and 
is supported from the pinch J of the stem in well known 
manner. The cathode consists of a helical tungsten filament 
supported between two rods K, also sealed into the pinch. 
The plate F is cut away to be clear of the rods K. The rods K 
serve as leading-in wires for the filament, whilst potential may 


489,581. February 3rd, 1937.—Roap Surracina MACHINE, 
Adam Whitecross Robertson, St. Martin’s Gate, Hadding- 
ton, East Lothian, Scotland. 

This invention comprises a machine for taking a cut from road 
surfaces so that irregularities are removed, the surface is levelled, 
cleared, and prepared for a fresh coating of chips. Mounted in 
front of the framework A of the machine are a number of rotary 
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cutters B driven by an internal combustion engine. Road chips 
loosened by the cutters are collected in the throat of the scoop C 
by two inwardly inclined plates D. A bucket conveyor E carries 
the chips up and drops them into a hopper H or on to a shoot F, 
whence they are carted away, aaeamet at the roadside, or shot 
into a trailing vehicle. The machine is self-propelled at a speed 
in accordance with the rate of cutting and disposal of the chips.- 
July 29th, 1938. 








Forthcoming Engagements. 


Secretaries of Institutions, Societies, d&c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 
of the week preceding the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 


Association of Special Libraries and Information Bureaux. 

Friday to Monday, Sept. 23rd to 26th.—Fifteenth annual 
conference at Oxford. 

Institution of Electrical Engineers. 

Saturday and Sunday, Sept. 24th and 25th._—TRANSMISSION 

SECTION: Summer visit to North Wales. 
Institution of Locomotive Engineers. 

Wednesday, Sept. 28th.—Institution of Mechanical Engineers, 
Storey’s Gate, Westminster, 8.W.1. ‘* The Exhaust Steam 
Injector,” by Mr. L. J. Kastner. 6 p.m. 

Institution of Sanitary Engineers. 

Friday, Oct. 7th.—Hill’s Restaurant, Caxton House, Tothill 
Street, S.W.1. Opening Sessional Meeting. 7.30 p.m. 
Friday, Oct. 14th.—Caxton Hall, Westminster, S.W.1. “* Sani- 
tary Works in Large Buildings,” by Messrs. W. C. Easdale 

and D. Easdale. 6.30 p.m. 
Iron and Steel Institute and Institute of Metals. 

Thursday, Sept. 22nd to Wednesday, Oct. 26th.—Joint autumn 

meeting. Visit to Canada and the United States. 
Manchester Association of Engineers. 
Saturday, Sept. 17th.—Visit to Partington Gasworks, Part- 


ington. 3 p.m. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


GreorGcE H. ALEXANDER MACHINERY, Ltd., Birmingham, have 
been appointed sole agents in England by the B. C. Ames Com- 
pany for the sale of its ‘* Triplex *’ machine. 








CONTRACTS AND ORDERS. 





The Editor is always happy to print short announcements of 
contracts and orders in this column provided they are sent to him 
in time to have news value and that they are likely to interest readers. 
Tue Ste. AME. DES ATELIERS DE CONSTRUCTION DE FAMIL- 
LEUREUX—London representatives, C. M. Hill and Co., Coventry 
House, South Place, E.C.2—have received an order from the 
Gaekwar’s Baroda State Railway for twenty petrol tank wagons. 








CATALOGUES. 





StuRTEVANT ENGINEERING Company, Ltd., 147, Queen 
Victoria Street, London, E.C.4.—Publication No. 1377 on air 
washers, 

W. CANNING AND Co., Ltd., Great Hampton Street, Birming- 
ham, 18.—A book entitled ‘“‘ Chromium-Plating : An Historical 
Survey.” 

J. anv E. Hatt, Ltd., Dartford Ironworks, Kent.—A brochure 
illustrating some of the escalator installations carried out by the 
company. 

Bayiss, JonEs AND Bayuiss, Ltd., Wolverhampton.— 
Catalogue No. 38 of ironwork, fencing, and gates of all types and 
for all purposes. 

Frretu Vickers STAINLESS STEELS, Ltd., Staybrite Works, 
Sheffield, 9.—An illustrated brochure showing the application of 
‘“‘ Staybrite ’’ steel to modern architecture. 

James HowpEen anp Co. (Lanp), Ltd., Caxton House, 
London, S.W.1.—Particulars of the company’s equipment 
supplied and installed in the new Fulham power station. 

A. REYROLLE AND Co., Ltd., Hebburn-on-Tyne.—Publica- 
tion No. 1040, which contains a reprint of the paper “ The 
Automatic and Rapid Isolation of Faults in Supply Systems, 
which was read at the 1937 meeting of the International Con- 





be applied separately to the cathode cup by means of the 





to the outside diameter of the tube. To ensure good contact, 


central rod H.—July 22nd, 1938. 


ference on Large High-Tension Electric Systems. 
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A Seven-Day Journal. 


The New Factory Act. 


IN opening the nineteenth annual lecture confer- 
ence of the Industrial Welfare Society at Balliol 
College, Oxford, on Friday, September 9th, the Chair- 
man, Mr. Robert R. Hyde, said that the Factories Act 
that came into operation on July Ist last was a mile- 
stone for the Society. It marked a big step forward, 
especially in the safety code. The history of factory 
legislation illustrated well the functions of and the 
necessity for industrial welfare on a voluntary basis. 
In this country laws were largely a consolidation of 
what had been proved practical and_ beneficial 
through the voluntary work of a few pioneers. 
British legislation was never a mere pious aspira- 
tion. It enforced on the more backward what the 
progressive were doing of their own free will. The 
method might be slow and not spectacular, but it was 
effective in the end, and that was especially true of 
the Factory Acts. Just as the experiments of Owen 
and Shaftsbury led to the first limited Factory Acts, 
so had the work done since the war by progressive 
firms in safeguarding the life and health of em- 
ployees, in rendering their surroundings more 
pleasant and in giving them opportunities for leisure 
activities, paved the way for the industrial code 
embodied in the Factories Act, 1937, and _inci- 
dentally the new Physical Training and Recreation 
Act. But that did not mean that the Society could sit 
back and think that its work wasdone. It meant only 
that it now had the official sanction of its efforts, a 
surer foundation on which to work, and the encourage- 
ment of knowing that what was once considered the 
philanthropic fad of a few was now recognised as the 
essential basis for sound business management. 


Electricity Charges. 


On Monday last the London and Home Counties 
Joint Electricity Authority, which supplies 125,000 
consumers in Dorking, Leatherhead, Twickenham, 
Surbiton, and Sutton, adopted a report of the Sub- 
Committee of the Finance Committee recommending 
certain increases in the charges. The recommenda- 
tions included an additional 10 per cent. on all elec- 
tricity accounts rendered in accordance with the pub- 
lished charges and tariffs at present in force after the 
date of the reading of meters for the third quarter of 
this year and until further notice. For each two-part 
tariff prepayment meter, a quarterly rent of 10s. per 
annum is to be paid, and in the case of existing meters 
the rent is also to begin after the date of reading the 
meter for the September quarter. The quarterly 
rental charged in the case of all electric cookers other 
than Jackson 51 J cookers hired after August 10th 
of this year is also to be increased. The rent is 
increased for small type No. 1 cookers from 4s. to 8s., 
No. 2 type from 5s. to 10s., and No. 3 type from 10s. 
to 20s. The minimum period for rental is to be three 
years. On June 22nd the Authority had under con- 
sideration a letter from the Electricity Commissioners 
intimating that they could not approve the estimates 
submitted by the Authority for the current year, and 
would have equal difficulty in approving those for 
1939 and 1940 when submitted, unless the figures 
were revised or prepared on the basis of some action 
by the Authority to ensure that trading results of 
its undertaking in 1940 did not show a loss. In so far 
as the views of the Commissioners affected capital 
and revenue expenditure, a careful examination of all 
such expenditure and its allocation was well advanced, 
and some of the conclusions reached had been incor- 
porated in the revised figures which the Sub-Com- 
mittee submitted. The Sub-Committee pointed out, 
as it had done on previous occasions, that the unduly 
high rate at which the Authority was compelled to 
redeem its capital expenditure was responsible to a 
large extent for the deficit for the nine months ending 
December 31st, 1937, and also for that shown in the 
estimates for 1938. 


Telecommunication Developments in 
Scotland. 


SPEAKING at a luncheon given by the Lord Provost 
of Perth on Monday last, the Postmaster-General, 
Major Tryon, announced that the Post Office had 
secured a site for a submarine cable base at Dalmuir, 
where a cable ship would be based permanently. 
Much progress, he explained, had been made in the 
field of telecommunications in Scotland during thc 
past year. Full trunk service was extended to Harris 
in the Outer Hebrides, and work was proceeding on 
the extension of the telephone service to the Orkney 
and Shetland Isles and the Outer Hebrides by means 
of short-wave radio channels. In the case of the 
Orkney and Shetland Islands, two direct channels 
from Aberdeen to Kirkwall and Aberdeen to Lerwick 
were being provided. These would work on radio 
channels to Thurso and would be extended to Aber- 
deen over land lines. In the Outer Hebrides direct 
channels were being provided from Glasgow to 
Castlebay on the Island of Barra. Three additional 


means of ultra-short wave wireless circuits, telegraph 
facilities had also been extended to the remote islands 
of Foula, Stroma, Papa, Stour, and Soay. During 
the current year the Post Office expenditure on the 
development of telecommunications in Scotland 
would probably amount to £2,500,000. A large pro- 
portion of that sum would be devoted to the conver- 
sion of telephone systems from manual to automatic 
working, which was proceeding all over Scotland from 
day to day. The work in Glasgow alone involved the 
conversion of about 90,000 telephone stations and the 
erection of twenty-six new buildings. The cable base 
at Dalmuir would be equipped with the most modern 
machinery for handling submarine cable, and with 
storage tanks to store the various types of cable 
necessary for repair. In addition to cables in Scottish 
waters, it was intended that the cable ship should 
carry out repairs on cables serving Ireland. 


Railway Statistics. 

RatLway statistics for the calendar month of May 
and the four weeks ended June 11th, 1938, show that 
the total number of passenger journeys, excluding 
season ticket holders, taken on all standard gauge 
railways in Great Britain in the month of May, 1938, 
was 100,588,898, a decrease compared with May, 
1937, of 48,598,539. The journeys taken by passen- 
gers at reduced fares decreased by 19,830,629, and 
those at standard or ordinary fares by 28,767,910. 
The receipts from passengers, excluding season ticket 
holders, showed a decrease of £1,618,058, or 28-4 per 
cent. These comparisons are affected by the incidence 
of Whit Monday, which fell on June 6th, 1938, and 
on May 17th, 1937, and by the increased traffic result- 
ing from the Coronation celebrations in May, 1937. 
If the railway undertakings of the London Passenger 
Transport Board be omitted, the figures show a 
decrease in journeys of 24,161,538, or 26-7 per cent., 
and a decrease in receipts of £1,333,085, or 26-9 per 
cent. For all railways the receipts from passenger 
train traffic, including season tickets and parcels and 
miscellaneous traffic, but excluding mails and parcels 
post, were £1,549,140 less than in May, 1937.» The 
total tonnage of freight conveyed, excluding free- 
hauled traffic, in the four weeks ended June 11th, 
1938, was 18,852,876, a decrease compared with the 
corresponding four weeks of 1937 of 3,649,582 tons, 
or 16-2 percent. The freight train receipts amounted 
to £6,262,150, a decrease of £779,695. The freight 
train miles run were 833,180 less than in the corre- 
sponding period of 1937, a decrease of 7-9 per cent. 
The average train load decreased from 132} to 1203 
tons and the net ton miles per engine hour decreased 
from 488} to 455}. 


The New Wedgwood Factory. 


Since 1769 Wedgwood pottery has been made at 
the Etruria works, between Hanley and Neweastle- 
under-Lyme, and it has been found that the old works 
are no longer suited to modern needs. In order to 
build a factory on the most modern lines Josiah 
Wedgwood and Sons, Ltd., some time ago acquired 
the Barlaston Hall estate, which has an area of 381 
acres and is situated about 4 miles away from the 
present site. The new estate, in addition to the 
factory, will provide space for a large garden village 
for the workpeople. On Saturday, September 10th, 
the foundation stone of the new factory was laid, and 
it is expected that the first building will be completed 
in the spring of 1940 when the manufacture of earthen- 
ware will be transferred from the Etruria Works. 
The new works will be smokeless, as all the firing of 
the pottery will be done in electrically fired ovens, 
some of these being the first of their kind to be intro- 
duced into this country. Later extensions to be 
made to the factory will house the jasper and china 
sections, and it is expected that the whole of the manu- 
facturing business will be moved from Etruria within 
about five years. The garden village, which, it is 
expected, will eventually house a majority of the 
firm’s 1100 workpeople, will be built at some distance 
from the works on rising ground. One hundred houses 
are being built at first, and these should be ready by 
the time the first factory is completed and opened. 
Other amenities for the employees on the estate will 
be sports grounds, bathing and boating pools, and 
schools for the children. Barlaston Hall itself is being 
preserved and will be used, amongst other things, to 
house the Wedgwood Museum. 


Petters Limited. 


In pursuance of its policy of concentrating manu- 
facture, the board of Petters, Ltd., has entered into 
an agreement with the Brush Electrical Engineering 
Company, Ltd., by which the latter company has 
acquired the assets and business relating to oil engines 
hitherto carried on at Yeovil. The plant and 
machinery will be transferred from Yeovil to Lough- 
borough, where existing buildings of the Brush Elec- 
trical Engineering Company afford adequate accom- 
modation for the lay-out of modern production and 





circuits provided by radio links were to augment the 
existing single circuit to Stornoway in Lewis. By 








line assembly of engines. Mr. T. B. Keep will con- 
tinue as managing director of the Brush Electrical 








Engineering Company, Ltd., and arrangements .have 
been made to avoid any break in the continuity of 
manufacture or in the service and sale of Petter 
products. All key men will retain their connection 
with the transferred business. The freehold land and 
buildings at present occupied by Petters, Ltd., at 
Yeovil have been disposed of to Westland Aircraft, 
Ltd. The greater part of the holdings of Petters, 
Ltd., in Westland Aircraft, Ltd., has been purchased 
by John Brown ard Co., Ltd., and the remainder is 
held under option for a limited period to the latter 
company. In taking over the engine works the air- 
craft company has considerably increased its . pro- 
ductive capacity and the additional land will enable 
future extensions if required. Mr. Charles Hill, one 
of the Petter representatives on the board of the air- 
craft company, has resigned from that board and Mr. 
A. P. Good, the other representative, chairman of 
Westland Aircraft, Ltd., has resigned from chairman- 
ship, but remains a director. Lord Aberconway has 
become the chairman of the aircraft company, and 
the other directors of John Brown and Co. who have 
joined the board are Sir Holberry Mensforth and 
Mr. 8. W. Rawson. According to Mr. A. P. Good, the 
new development will be a means of bringing new 
prosperity to Yeovil and the demand for labour will be’ 
substantially increased. 


Gas Engineering as a Career. 


In presenting the William Young Memorial Lecture 
at the Annual Conference of the British Association 
of Gas Managers, Sir Frederick West dealt with the 
education, training, and selection of the technical 
and administrative personnel of the gas industry. 
He said that the gas industry had during the past ten 
or fifteen years to some extent successfully combated 
the opinion that it was decadent and unattractive to 
young men seeking a career. The industry, with its 
11} million customers and the 220 million pounds 
invested in it, converted annually 18 million tons of 
coal into gas, coke, and by-products, which were 
used in the home and in a wide range of industrial 
processes. Such an industry was an important utility 
service which could, and did, provide many oppor- 
tunities for men possessed of brains and ambition. 
Sir Frederick pointed out that there was rocm for 
improvement in the status of gas engineering from 
the point of view of the outlook of the young man 
seeking a career. Electrical engineering, he said, had 
proved an attractive profession and no difficulty had 
been experienced in securing young men with excep- 
tional ability to train for the managerial and tech- 
nical positions. In discussing salaries, he said that 
many advertisements exhibited a dangerous ignor- 
ance of the value of adequately trained technical men. 
He considered the equivalent of £4 to £6 a week for 
positions requiring engineering and managerial experi- 
ence, except for very junior posts, was totally 
inadequate to attract or retain the right type of man 
for the industry. To make gas engineering more 
attractive as a career those responsible for the 
managerial functions,in gas undertakings, as well as 
gas committees and boards of directors, should see 
that openings were made which provided proper 
‘* pupilage ’’ with suitable remuneration to secure a 
constant supply of trained men for the higher offices. 


Air Raid Shelters. 


WE recently had an opportunity to inspect an 
exhibition of scale models of various types of air raid 
shelters which has been arranged by the British Steel- 
work Association. The principal object of the exhi- 
bition is to show the manner in which the standard 
products of the steel industry can be easily applied 
to the constructional aspects of air raid protection. 
A model of a block of slum clearance flats shows 
alternative constructional methods for a large steel- 
frame building in which the roof and floors are 
strengthened beyond normal requirements to afford 
a high degree of shelter and a basement shelter for 
the tenants. For the purpose of strengthening the 
basement of an existing multi-storey brick building, 
a simple but strong form of rigid frame construction 
has been evolved which is capable of taking the whole 
weight of the débris and giving lateral strength. The 
design of underground shelters exhibited has been 
based upon experience in colliery arch construction, 
and in the form shown comprises steel arches backed 
by galvanised corrugated steel sheets. Supple- 
mentary to this model are others showing various 
types of arched galvanised corrugated sheet con- 
structions available in a range of strengths. Ali the 
models have been designed with a view to simplicity 
in construction and the use of standard materials 
and sections which are readily available in this 
country. The models are now on view at the Build- 
ing Exhibition at Olympia, and will later be on loan 
to A.R.P. organisations, local authorities, and others 
interested in the subject. At a recent private display 
of the models, Wing Commander E. J. Hodsoll 
pointed out the value of the exhibition to those who 
could not afford to provide new means of protection 
and had to improvise existing structures and materials. 
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The 74in. Pretoria Reflector. 


No. 


iy our issues of May 18th and 25th, 1934, we illus- 
trated and described the 36in. reflecting tele- 
scope which Sir Howard Grubb, Parsons and Co., of 
Walker-gate, Newcastle-on-Tyne, had recently made 
and installed at the Royal Observatory, Greenwich. 
In this article we give a description of the 74in. 
reflector which the same makers have just completed 
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THE TELESCOPE, THE EARTH AND THE STARS 


for the new Radcliffe Observatory at Pretoria. 
Although this telescope is of the same size as that 
supplied in 1933 by Messrs. Grubb to the Dunlap 
Observatory of Toronto University, its construction 
is notably different at numerous points, and there is 





much of fresh engineering interest in its details. 
From the general arrangement drawing, in the Sup- 





I, 


plement, it will be noted that the Pretoria telescope, 
like those at Toronto and Greenwich, is provided with 
a@ mounting of the “‘ English’ type. In other words, 
the ‘‘ tube ’—in reality an open lattice-work struc- 
ture—is mounted to rotate about a “ declination ” 
axis D D traversing its lower end, which axis in turn 
is mounted to swing about a “ polar ” axis P P, which 
is in fixed alignment relatively to the earth’s surface. 
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star, we may regard the telescope as being situated at 
the centre of the earth, with P P collinear with N S. 
Further, we may completely neglect the offset of the 
tube axis T T relatively to P P. We may, in fact, 
regard the telescope as consisting simply of a tube 
mounted to turn on a transverse axis D’D’ situated 
at the centre of the earth and capable of turning in 
the equatorial plane about NS as axis. To sight a 
given star a, the axis D’D’ has to be turned about 
NS until the plane A in which the tube turns about 
D‘D’ intercepts the line drawn from « to the earth’s 
centre. Thereafter the tube is turned about D’D’ 
through an angle § which will bring its axis mto 
coincidence with the line from «. The angular move- 
ment of D’D’ in the equatorial plane is referred to as 
the right ascension of the star « and is set by means of 
a graduated circle on the polar axis P P of the tele- 
scope. The angle § through which the tube is swung 
about D’D’ is known as the declination of the star, 
and is set by means of a graduated circle on the 





Declination Circle 
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MOUNTING OF,200-INCH REFLECTOR 
declination axis DD of the telescope. The star, 


having been found, will remain apparently stationary 
if the declination setting is preserved constant, and 
if the right ascension setting is varied at a uniform 
rate equivalent to one turn of the plane A backwards 
against the rotation of the earth in twenty-four 
sidereal hours. The required rotation is effected by 
applying a power drive to the polar axis PP. It 
should be noted that in star photography it is some- 
times necessary to make exposures exceeding in 
duration the length of time available on any one 
night. The exposure begun one night has therefore 
to be contimued on the next. It is not possible, 
however, to keep the telescope trained on the star 
throughout the idle daytime period, because the 
mounting obviously restricts the total rotation of the 
telescope about P P to something less than 360 deg. 
The polar axis drive is therefore stopped at the end 
of the first night’s exposure. At the beginning of the 
second night’s exposure the telescope is realigned on 
the star and the polar axis drive resumed. 

As a contrast to the “ English ” form of mounting, 
we show in an adjoining sketch the mounting arrange- 
ment of the 200in. reflector, which is now being made 
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OPTICAL DIAGRAM OF 


At Pretoria the telescope will be erected with the 
axis P P lying ina true north and south plane, and 
inclined to the horizontal at an angle equal to the 
latitude of the Observatory. As the Observatory is 
in the Southern Hemisphere, the higher end of the 
axis P P will be pointed south. 

The accompanying diagram entitled “The Tele- 
scope, the Earth, and the Stars,” shows that as 





PRETORIA REFLECTOR 


for installation on Palomar Mountain in California. 
It will be observed that the declination axis D D is 
fixed athwart a frame, the lower end of which, carry- 
ing the right ascension circle, is supported in an 
inclined journal and footstep bearing, while the upper 
end is fitted with a horse-shoe. The horse-shoe 
rests on oil pads on a bracket rising from the base of 
the instrument. The arrangement -permits the 
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declination axis to be turned through a total are of 
210 deg. The tube axis, it will be noted, can be set 
into alignment with the polar axis PP, but the 
design adopted was governed by structural considera- 
tions and not by any astronomical desirability of 


arrangements require the observer to c 


in right ascension and declination. 














SEGMENTAL SHUTTERS FOR 


suppressing the offset characteristic of the ‘‘ English ”’ 
mounting. 

The optical diagram of the Pretoria telescope repro- 
duced herewith shows that the instrument can be 
operated in three different ways. The light rays from 
a star gathered by the great mirror at the foot of the 

















THE NEWTONIAN MOUNTING 


tube are reflected forward on to either a Cassegrain 
mirror or an inclined Newtonian mirror. If the 
Cassegrain mirror is in use the light rays are reflected 
backwards from it and, emerging through a hole at 
the centre of the great mirror, are brought to a focus 





MIRROR, OPEN AND CLOSED 


of view, the Newtonian arrangement is particularly 
disadvantageous. It is not practicable for reasons 
of deflection to fix an observer’s platform to the tube 
at the Newtonian aperture. The alternative adopteu 
is the provision of a separate platform mounted to 
run round the turret within which the telescope is 
housed and adjustable as to height. The third 
method of operation consists of reflecting the rays 
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backwards from the Cassegrain mirror—or more 
precisely from a second Cassegrain mirror of longer 
focus which is substituted for the first—to an inclined 
mirror at the intersection of the optical axis with the 
declination axis from which the rays are reflected on 
to a second inclined mirror at the intersection of the 
polar axis with the declination axis and from that 





at A. With the Newtonian arrangement, the rays 





emerge through the side of the tube near its upper 
end and are brought to a focus at B. Both these 
his 
position with changes in the setting of the telescope 
From this point 





mirror are brought to a focus at C behind the right 


ascension circle. This focus is fixed in position 

relatively to the base of the instrument and at it a 

stationary camera or spectrograph can beset up. It is 

intended to provide a temperature-controlled cubicle 
at this point, in order that the camera or spectro- 

graph may be freed from the effects of thermal 

variation. 

The great mirror has been cast in “ Pyrex” glass 
by the Corning Glass Company of New York, and is 
now being annealed preparatory to its despatch to 
Newcastle-on-Tyne where it will be ground, polished 
and figured. The mirror will have an outside dia- 
meter of 76in., an effective aperture of 74in. and a 
focal length of 30ft. At the edge it will be about 
12in. thick, and at the centre it will be formed with a 
hole about 7in. in diameter. To remove, recoat, and 
replace a mass of glass of this size is an undertaking 
of no little difficulty. Initially the reflecting surface 
will be of silver, but it is hoped that later a plant 
large enough to accommodate a dise of this size will 
be installed for coating the surface with aluminium> 


‘ 

















Top END OF TUBE 


by the evaporation process. To facilitate the removal 
and replacement of the mirror, a hoist is provided 
between the piers of the polar axis, as shown in the 
general arrangement drawing in the Supplement. 

All the other mirrors of the instrument are made of 
fused quartz and are coated with aluminium. These 
mirrors are the Newtonian, the first and second Coudé, 
and the two Cassegrain mirrors. 

The tube consists of three parts. The upper 
portion is an octagonal lattice-work structure com- 
posed of duralumin channels and tie rods. At its 
lower end this part is attached to a fabricated steel 
cylinder about 7ft. 6in. in diameter, to which the 
declination axis is fixed. This portion is lined with 
cork and lagged on the outside in order to reduce to 
@ minimum the disturbance of the air in front of the 
mirror by radiation from the metal. The third part 
of the tube is the mirror cell. This portion is of 
fabricated steel and is lagged outside. It is attached 
to the central portion and carries within it the great 
mirror. The surface of the mirror when the telescope 








ARRANGEMENT OF SUPPORTING PADS AT BACK OF MIRROR 


is not in use is protected by twelve segmental shutters 
operated by a hand wheel geared to a circular shaft 
with universal joints. 

At the top end of the lattice work portion of the 
tube the Newtonian and Cassegrain mirrors are 
supported by means of four thin bands of steel placed 
edgwise to the light rays. In four of the eight panels 
at this end of the tube the tie rods are omitted, and 
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in their place there are fixed supports for carrying 
the Newtonian breech piece. That breech piece may 
therefore be fixed in any one of four different positions, 
according to which is the most convenient for use in 
conjunction with the travelling observation carriage. 
As the breech piece is moved from one position to 
another the inclined Newtonian mirror is rotated 
about an axis coincident with the tube axis in order 
that it may reflect the rays into the breech piece. 
The Cassegrain mirror can be fixed to the steel bands 
in place of the Newtonian mirror. It is provided with 
a focussing arrangement embodying a screw move- 
ment operated by a small electric motor. 

The first Coudé mirror when in use is supported 
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circular saucer-like disc. Within this saucer there is 
disposed a double-ring ball-bearing which forms 
one of the pads referred to above. The top ring of 
the ball bearing is free to float within the saucer 
under the control of six spring strips interposed 
between its edge and the saucer rim. Each saucer, 
like the triple-armed member, while free to tilt on 
the central spherical seating, is resiliently con- 
strained by three spring plungers pressing against its 
underside. These plungers are carried by a three- 
armed bracket fixed to the arms of the triple-armed 
member. The object of constraining the triple-armed 
members and pads is to ensure that they are held 
approximately level in order that the mirror when 
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CENTRING SCREW. 


ARRANGEMENT OF MIRROR BALANCE WEIGHTS 


within the central fabricated section of the tube on 
steel bands placed edgewise to the light rays. 

The support of the great mirror calls for elaborate 
precautions in order to avoid its distortion and the 
resultant interference with the accuracy of the instru- 
ment. The parabolic surface of the mirror will be 
finished to an accuracy of about a millionth of an inch. 
If therefore full advantage is to be taken of this 
exactitude of production, it is essential that the 
method of mounting the mirror should be such that 
in any position of the telescope the distortion of the 
mirror, whether caused by its own weight, by the 
forces holding it in position, or by the forces trans- 
mitted to it by the distortion of the tube should lie 
within the same limit. The delicacy of the problem 
here presented for solution is ilhuminated by an inter- 
esting fact associated with the grinding and polishing 
of the glass on which the mirror surface is deposited. 
Under the action of the polishing blocks the glass is 
heated locally and deforms temporarily. Although 
the temperature rise is slight, its effect is detectable 
optically for some time after the polishing has been 
stopped. In the later stages several hours must 
be allowed to elapse before the surface is tested 
for accuracy. It is fortunate that the light rays 
from the stars are accompanied by insufficient 
heat to affect the accuracy of the mirror. If, how- 
ever, a direct observation of the sun were made, the 
thermal distortion of the mirror would be more than 
sufficient to introduce a serious error. 

The problem of devising a satisfactory method of 
mounting the great mirror is complicated by the fact 
that, according to the star under observation, the 
tube may be aligned in any position from the vertical 
to the horizontal and even below the horizontal. 
The mounting has therefore to be such that it will hold 
the mirror in place without distortion whether the 
mirror is lying flat on its back or on its edge or in 
any intermediate position. 

When the tube is vertical the mirror is lying flat on 
its back. In this condition the weight of the mirror 
is transmitted to the base of the mirror cell through 
the agency of nine circular pads. Three of these pads 
are arranged at 120 deg. apart on an inner circle, 
and six of them at 60 deg. apart on an outer circle, 
the mirror being assumed to be divided into nine 
portions of equal area, in two zones. As indicated 
in one of the accompanying engravings, there 
are three groups of pads, the three pads of each 
group being mounted on a triple-armed member 
which is supported on a spherical-seated ball bearing. 
This ball bearing is carried at the end of an adjusting 
screw passing through the base of the mirror cell. 
By means of these three adjusting screws the plane 
of the mirror can be set accurately normal to the 
optical axis of the telescope. Each of the three 
groups of pads is supported at a point nearly an inch 
beyond its centre of gravity with the object of 
allowing for the increased weight of the mirror per 
unit of its surface which occurs towards the edges as 
a result of the paraboloidal form of the mirror. 

Each triple-armed member, while free to tilt 
in any direction about the central spherical seat- 
ing, is resiliently constrained by a spring plunger 
disposed between the end of each arm and the base 
of the mirror cell. Near its end each arm on its upper 
face carries a spherical seating on which there sits a 





lowered into place will sit properly on the pads. 

This method of supporting the weight of the mirror 
when it is lying flat on its back may appear some- 
what complicated, but on analysis it will be found 
to be a scientific elaboration of the principle of the 
three-legged stool. The mirror in effect is supported 
by nine small stools, which, in turn, are supported 
on the upturned legs of three large stools. 

When the mirror is standing on its edge, the system 
just described is completely relieved of any share in 
the support of its weight. An entirely separate system 
of support now comes into play. As indicated in one 
of the engravings, a band of “ Staybrite”’ steel, 
5in. wide, is clamped round the periphery of the 
mirror, with a fabric belt interposed between it and 
the glass. A groove is formed round the periphery of 
the mirror, and into this groove there fit eighteen 
fibre locating blocks attached to the undersurface 
of the steel band. Eighteen brackets are fixed to 
the outer surface of the steel band. The holes in 
these brackets engage with the noses of eighteen lead- 
weighted levers of 5-to-1 ratio, which are fulerummed 
on spherical-seated ball bearings. These bearings 
are carried by brackets fixed to the wall of the mirror 
cell. 

If the telescope tube is horizontal the mirror will be 
standing on its edge. In this condition its weight is 
completely supported by the weighted levers, all 
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METHOD OF TESTING THE TUBE 


eighteen of which act simultaneously towards that 
end. In intermediate positions of the telescope tube 
the weight of the mirror is supported partly by the 
weighted levers and partly by the pad system acting 
against the rear face. 

In addition to these means of supporting the weight 
of the mirror, provision is made for preserving its 
centre constantly coincident with the optical axis 
of the telescope. For this purpose six radial centring 
screws threaded through the wall of the mirror cell 
60 deg. apart bear against pads riveted to the outside 
of the “ Staybrite ”’ band. Three of these screws are 
solid and three are fornied with spring plungers at 
their ends. It might be thought that the provision of 








these centring screws conflicts with the supporting 
action of the weighted levers when the mirror is 
standing on its edge. This deduction is not correct. 
The screws are provided to centre the mirror. They 
also act to suppress oscillation of the mirror when 
suspended on the weighted levers. They play no 
part in supporting the weight of the mirror. Since 
the mirror is completely balanced, the centring 
screws fulfil their function without exerting material 
pressure against the periphery of the mirror. 

The deflection of the ‘‘tube” presents another 
important structural problem. From the optical 
face of the great mirror to the centre of the Newtonian 
mirror the distance is about 25ft. At the far end the 
weight acting on the tube varies according to the 
manner in which the telescope is being used. With 
the Newtonian mirror in use the tube has to support 
the weight of the breech piece and camera. At other 
times this equipment is removed and in its place is 




















CORRECTING LENS AND PLATE HOLDER 


inserted one or other of the Cassegrain mirrors, the 
position of which is variable for focussing through a 
range of 4in. In addition to the effect of these 
variable weights, the lattice structure of the tube 
deflects under its own weight. Astronomically deflec- 
tion of the tube is not in itself important, for if it is of 
known amount the alignment of the mirrors can be 
adjusted to compensate for it. The telescope has, 
however, to work in various positions from the hori- 
zontal to the vertical ; that is to say, from a position 
in which all the weights are acting to cause deflec- 
tion to a position in which their deflecting effect is 
neutral. The important object to be achieved is 
therefore to ensure that the variation of the deflec- 
tion during the movement of the telescope involved in 
any observation is of an order immaterial from the 
astronomical standpoint. 











The method of testing the tube for deflection is 
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illustrated in an adjoining engraving. A scale was 
fixed to the far end of the tube at A and a reading 
telescope at B. In the first test, all the movable 
fittings at the far end of the tube were removed, and 
the tube was balanced horizontally about the declina- 
tion axis by means of temporary weights, represent- 
ing the great mirror, &c., placed in the centre piece 
C. In this condition the scale was read through the 
telescope at B. The tube was then swung in a vertical 
plane through 180 deg., and a second scale reading 
taken. The difference between the two readings 
divided by two gave the deflection of the tube, caused 
by its own weight, when turned from the vertical 
into a horizontal position. The deflection recorded 
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was 0:06lin. Thereafter the tube was strutted at D 
and test loads were applied at the far end. Under a 
maximum added load of 4521]b., the deflection 
increased only by 0-039in. It follows therefore that 
the tube, under its own weight and the greatest weight 
which it has to carry at its far end, will, when turned 
from the vertical to the horizontal position, exhibit 
a deflection not exceeding one-tenth of an inch. 
Taken over the above-mentioned length of 25ft., 
this deflection represents an angular movement of 
about one minute on the part of the optical axis 
joining the centre of the great mirror with the centre 
of the Newtonian or the Cassegrain mirror. We need 
not discuss the astronomical effect of this “ drift.” 
Its significance varies with the particular star under 
observation. If it is found necessary to correct for 
it, the telescope axis can be adjusted during the 
observation by means of the residual hand control 
provided in connection with the axial motions of the 
telescope. 

Before leaving this section of our subject, we may 
remark that among the weights which the tube may 
have to carry at the far end is that of a camera which 
is used in conjunction with the Newtonian mirror for 
star photography. Provision is made for two sizes 
of photographic plate, namely, 4}in. by 3}in. and 
6}in. by 6}in. It is at first sight surprising that a 
telescope with a main mirror 74in. in diameter should 
be used to take photographs as small as these figures 
indicate. Actually, even the 200in. reflector now 
being built in the United States will not be used to 
take photographs of any larger size. The object of 
increasing the size of a telescope is not to increase 
the “‘ magnification ”’ of the image, but to increase the 
“light grasping ’’ power of the instrument. A star 
may be regarded as a point emitting light rays radially 


in every direction. Hence the greater the diameter of 
the telescope tube the greater will be the share of 
those rays which its orifice will intercept, and conse- 
quently the greater will be the intensity of light from 
the star concentrated at the focus. A large telescope 
will therefore render visible to the eye, or to a photo- 
graphic plate, stars too faint to be seen with the aid 
of a small telescope. 

The camera may be described as consisting of a 
plate carrier mounted on double slides in such a way 
that the position of the plate may be adjusted by 
micrometer screws in two directions at right angles 
to each other. Microscopes with illuminated graticules 
are fitted to the slides, and, by means of a system of 
prisms, enable the position of the image relatively to 
the plate to be observed during the exposure. The 
plate carrier has a focussing range of 4in. Associated 
with it is a two-component correcting lens. This lens 
lies at the inner end of a tube, to the outer end of which 
the plate carrier is fixed, and moves with the carrier for 
focussing purposes. The correcting lens is not to be 
regarded as the equivalent of the lens of an ordinary 
camera. The “lens” in that respect is the great 
mirror situated 30ft. distant from the plate carrier. 
The object of the correcting lens is to reduce the 
aberration known as “coma.” This defect, if not 
corrected, results in the distortion of images out- 
side a field of about 40 minutes of are—in the case of 
a telescope of the focal ratio of the Pretoria instru- 
ment. With the correcting lens in place good images 
can be obtained over a field of about one degree, 
thereby permitting a 6}in. by 6}in. photographic 
plate to be used. Without the correcting lens the 
useful field can be accommodated within the dimen- 
sions of a standard quarter plate. 

(To be continued.) 
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(Continued from page 272, September 9th.) 


WHARF RECONSTRUCTION AT FREDERICTON, N.B. 


NOTHER wharf reconstruction project which 
= illustrates at once the wide field of operations 
of the Department of Public Works, Canada, and the 
relative simplicity of construction when steel sheet 
piling is used, may be briefly mentioned. The city 
of Fredericton is the capital of the Province of New 
Brunswick, being situated on the Saint John River, 
the one large river of the Maritime Provinces of 
Canada. Having its source in the highlands of the 
State of Maine, within 45 miles of the river St. 
Lawrence, the Saint John River constitutes the inter- 
national boundary for about 75 miles of its total length 
of 412 miles. It discharges into the Bay of Fundy 
at the port of Saint John, N.B., through the “ Revers- 
ing Falls,” an interesting natural phenomenon caused 
by the high tidal range at Saint John. Extensively 
used for lumbering operations, the river also carries 
a certain amount of water transport, extending 84 
miles upstream from Saint John to Fredericton, to 
serve which the Department of Public Works controls 
seventy-two small wharves on the banks of the river 
and its tributaries. Between Fredericton and Saint 
John there operates in summer a daily steamboat 
service which uses as its terminal at the former city 
an old wharf paralleling the river. Originally con- 
structed of timber cribs, this wharf was in a bad state 
of repair when the Dominion Government took it 
over from the city authorities in 1933. Reconstruc- 
tion was immediately decided upon, and as it was 
essential to disturb the existing structure as little as 
possible, while at the same time providing for the 
possibility of future dredging alongside the wharf 
face, steel sheet piling provided an economical solu- 
tion, while providing also the convenience of making 
possible partial reconstruction during one working 
season and completion the following year. This 
consideration is an important factor where annual 
estimates for capital expenditure may be limited. 

In cross-sectional design, the new wharf wall 
presents no unusual features, the essential data being 
shown in Fig. 4, the steel piling used having a weight 
of 18-5 lb. per foot, and a section modulus of 7: 82in. 
cubed per foot of wall. Test piles were driven before 
the main work was started in order to determine the 
consistency of the material in the river bed, classified 
during boring operations as mud, but which appeared 
to be a compact river silt. The elevation of the wharf 
displays an interesting feature in that for 316ft. the 
top of the wharf is at El. 5-8, the top then gradually 
rises to El. 17-0, the downstream section being at 
this latter elevation. This variation in level is to 
enable the river steamers to tie up at the wharf at 
all stages of the river level, which may normally 





* Paper submitted to the Institution of Civil Engineers by 
permission of the Department of Public Works, Canada, but 
printed only in short abstract in the Journal of the Institution. 
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be as much as 17ft., due to the flashy nature of the 
river flow, especially in the early summer as the snow 
in the upper reaches of the watershed gradually melts. 

It may not be without interest to mention that 
during the disastrous floods which devastated parts 
of the eastern part of North America in May, 1936, 
even the high-water section of the reconstructed 
wharf was submerged to a depth of 12ft., the river 
level being an all-time record, flooding 150 square 
miles of adjacent valley and demolishing (due to an 
ice jamb) the nearby C.N.R. railway bridge, con- 
sisting of nine through truss spans and valued at 
1,500,000 dollars. The wharf suffered no damage, 
although the wooden roof of a new wharf warehouse 
was floated some distance downstream. 

As the reconstruction work when started in 1934 
was an unemployment relief measure, it was carried 
out departmentally under the supervision of Mr. 
Geoffrey Stead, District Engineer of the Department 
of Public Works for New Brunswick, at Saint John. 
who was directly responsible also for all phases of 
the design and construction. A small crew of local 
“river men” worked under a competent foreman, 
and although none had ever had previous experience 
with steel piling, a most satisfactory job was obtained. 
Prior to the arrival of the steel on the site, the neces- 
sary timber guide walers, supported by short timber 
piles, were erected for a considerable length of the 
wharf, and as this work was carried out by men experi- 
enced in timber work, a substantial job resulted. A 
small petrol winch, working on an old flat-bottomed 
scow, was used to place the piles in panels and to 
operate the 1700 lb. drop hammer which was used 
for driving, the tops of all piles being protected by 
means of a cast steel driving cap during driving. 
Practically all the pile driving followed the panel 
method, and in this way a perfectly aligned wall was 
obtained. The small winch was the only piece of 
equipment used, apart from the portable concrete 
mixer required for the concrete surface slab, coping 
beams, &c. Reconstruction as far as the high water 
section was completed in 1934, the remaining part 
being completed early in 1935. As the work was 
carried out departmentally, no cost details can be 
given, although it can be stated that the total expendi- 
ture during the two working seasons of 1934-35 and 
1935-36 amounted to 32,526-12 dollars. This sum 
includes the cost of all the construction work described, 
as well as the reconstruction of the wharf warehouse, 
and as it is equivalent to a cost per foot of completed 
wharf of only 53-00 dollars, approximately, it can 
be regarded as a most satisfactory result. 


WuarF RECONSTRUCTION AT Port HOPE. 


Port Hope is a town on the north shore of Lake 
Ontario, about 70 miles east of Toronto, situated at the 


the site of the present harbour. 


the creek. 


with the result that Port Hope (as its name might 
imply) is one of the oldest Canadian ports on the Great 
Lakes. Improvement works have existed from the 
beginning of the nineteenth century, and in 1829 a 
Port Hope Harbour and Wharf Company was incor- 
porated, which in subsequent years received financial 
aid from the Government of Upper Canada for dredg- 
ing work, finally in 1852 selling its properties to the 
Town Council of Port Hope for the sum of 46,000 
dollars. Further changes in administration took 
place and the Federal Government has in recent years 
carried out development work in the harbour through 
its Department of Public Works. 

An enclosed water area of 3 acres existed in 1867 
with a minimum depth at the entrance of 9ft. of water. 
Subsequent development work has increased the 
harbour area considerably, and dredging has given 
a minimum depth of 14ft. at the entrance. All wharf 
walls were originally constructed of timber, generally 
as cribs. It was recently found that some of these 
had deteriorated to such an extent that reconstruc- 
tion had become essential. From a study of Fig. 5 
it will be seen that the large wharf area in the centre 
of the harbour is occupied by the plant of the Port 
Hope Sanitary Manufacturing Company. Owing to 
the proximity of this building, and of the outside rail- 
way tracks serving it, to the east centre wharf wall 
(that in greatest need of repair), special study had 
to be given to reconstruction methods for this section 
in order to cause as little disturbance as possible to 
the existing ground. Facing the old cribwork with 
steel sheet piling presented a feasible method, and 
after careful investigation this type of construction 
was adopted by Mr. J. M. Wilson, District Engineer 
at Toronto, under whose direction and by whose 
staff designs were prepared and _ construction 
supervised. 

Details of the cross-sectional design are shown in 
Fig. 6, and it will be seen that the wall adopted is of 
a relatively simple type, steel sheet piling, 28ft. long 
(weighing 24-98 lb. per square foot with a section 
modulus of 15-80in. cubed per foot), being driven 
generally to rock, and secured by a standard tie-rod 
and waler system, lft. above normal lake water level. 
The 1}in. diameter rods were carried under the east 
wall of the factory building and secured to a series of 
reinforced concrete anchor blocks buried beneath the 
floor of the building. 

In only one section of the work were unusual con- 
ditions encountered, this being at one part of the 
wall (indicated on the plan in Fig. 5), 263ft. in length, 
where the rock level was such that adequate penetra- 
tion below the desired dredged level could not be 
obtained. Underwater support was obtained by the 
use of dowel pins, inserted into holes drilled in the 
solid rock. Special cast steel blocks were bolted on 
to the lower end of every fourth pile, which were then 
set in position in the usual manner, resting on a cleaned 
rock surface. By means of a special drilling rig, 
operated from the wharf, a 3in. diameter hole was 
then drilled in the rock, the drill bit being centred 
through the hole in the block. When .the hole was 
completed, a diver set in place a steel dowel 2 yin. 
diameter by 4ft. long, which was grouted into place. 
Connections of this type were provided at every 
fourth pile, and gave the necessary support to the 
groups of four piles forming this section of the wall 
through the interlock connection of each pair of piles. 
These underwater supports, although somewhat 
costly, were not difficult to install and have proved 
most effective, a similar arrangement having been used 
for a smaller job at Goderich, Ontario. 

Wharf reconstruction projects along the lines indi- 
cated were carried out in 1931 and 1932 by contract 
and departmentally, and in 1934 an extension on the 
western side of the harbour was constructed by 
contract to a similar design. Respective overall 
costs per foot of wall were :— 


Queen’s Wharf, 1931: R. C. Huffman Construc- 
tion Company, Ltd., contractors, at 63-36 dollars 
per lineal foot of wall. East Side of Port Hope 
Sanitary Manufacturing Company, Ltd., 1931-32 : 
done departmentally at 56-67 dollars per lineal foot 
of wall. Queen’s Wharf Extension, 1934: Messrs. 
Hill and Sibbald, contractors, at 58-47 dollars per 
lineal foot of wall. 


Wuarr CoNSsTRUCTION aT OSHAWA, ONTARIO. 


The town of Oshawa is an important industrial 
centre in Ontario, situated about 40 miles east of 
Toronto. Although bordering on Lake Ontario, the 
municipality is more than a mile from the lake 
front, this feature perhaps having some connection 


with the fact that there is here no natural harbour or 


inlet, only a small creek discharging into the lake at 
Despite this, a pier 
had been constructed by the municipality at the time 
of Confederation, and federal aid to the harbour work 
started in 1875, when a sum of 5000 dollars was 
voted for dredging operations inside the mouth of 
Thereafter the development of this 
entrance channel into a harbour progressed steadily, 


the Dominion Government taking over the municipal 
works in 1903. With the gradual increase in the use 


of coal as fuel in recent years, and consequent growth 
of coal transport on the Great Lakes, use of the 
harbour hds increased and wharf frontage has been 
Extensions have 





mouth of the Camaraska River. This position formed 
originally a natural, although small, harbour of refuge 


frequently taxed to capacity. 
therefore been undertaken, and it has been possible 








302 





THEL.ENGINEER 


Szpr. 16, 1938 














to correlate all new work with a general development 
scheme for the harbour. 

Fig. 7 indicates the general lines of this plan, and 
shows also the situation of the new wharf wall recently 
constructed, together with details of the cross- 
sectional design. The site of all future development 
work is at present dry ground at an elevation of about 
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The new wall had to be designed for an ultimate 
dredged depth of water alongside of 25ft., and as the 
complete wharf had to carry a heavy superload of coal, 
design calculations indicated as the most suitable and 
economical cross section a wall of steel piling (weight, 
31-74 lb. per square foot ; section modulus of 25: 33in. 








cubed per foot), shielded to some extent from the full 
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5ft. above normal water level. Test borings have 
shown that the underlying formation consists of 
well-packed sand and gravel for a depth of about 
35ft. below water level, at which level occurs the 
surface of the shale stratum found as bedrock in 
this section of Ontario. A type of construction which 
would disturb this natural ground as little as possible, 


earth pressure by means of a timber relieving plat- 
form supported on timber bearing piles. The use of 
such a platform facilitated the construction of a coping 
wall of reinforced concrete, practically the full 
length of all steel piles being below water level. 
Details of the final design are shown in Fig. 7, and on 
this basis a contragt was awarded in 1934 to 
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per foot of wall and filling, but excluding dredging. 
Construction operations commenced with the 
excavation of the area between the line of the front 
wall of steel piling and the rear of the anchor wall, 
using a mechanical excavator. When the ground was 
finished off to the required level, pile driving was 
started, the panel method being used for all steel 
piling, and a No. 9B2 McKiernan Terry hammer 
in swinging leads, mounted on a caterpillar crane, 
for the driving of both steel and timber piles. The 
platform was next framed together, and the con- 
tinuous steel waler and steel tie rods set in place, the 
coping and anchorage walls being concreted as the 
last operation before the placing of the necessary 
back-fill. Only when the new wharf structure had 
been completed in this manner was dredging carried 
out up to the line of the new wall, the first part of 
which was put to use even before the dredger had 
finished its operations at the end of the new wall. 
The relative simplicity of this sequence of con- 
struction operations renders further detailed comment 
uncalled for. The simplicity, however, may well be 
stressed and contrasted with the necessarily involved 
work which other types of construction would have 
required. With open water so near, cofferdamming 
would have been necessary, unless dredging had been 
carried so far inshore as to give the required bottom 
level along the line of the front wall and over the 
area required for the base of the structure used (as, 
for example, a timber crib). The fact that the only 
part of the natural ground to be temporarily dis- 
turbed is that excavated for the platform and 
anchorage construction, is of special appeal, and as 
this proves to be an economical feature as well as a 
most logical one from the structural point of view, 
it is a method which may often prove to be practicable 
in other situations when conditions are favourable. 





WHARF RECONSTRUCTION AT KEEWATIN. 


Finally, a somewhat unusual wharf reconstruction 
will be described, at Keewatin, Ontario, a small 
town of importance as a_ flour-milling centre, 
situated at one outlet of the Lake of the Woods, an 
international body of water about 200 miles west of 
Lake Superior. The lake is extensively used by 
small craft, and is a depét for many of the air trans- 
port services serving the mining area to the north. 
Keewatin is one of the two points on the lake touched 
by the main line of the Canadian Pacific Railway, so 
that its relative importance as a transfer point, if 
only for small shipments, will be appreciated. A 
wharf has been in use at Keewatin for about twenty- 
seven years, the structure in use up to 1935 consist- 
ing of open timber pilework, having been built in 
July, 1909, by the town of Keewatin, and taken over 
by the Federal Government in July, 1923. 

Foundation conditions at the site, where the bed 
of the lake consists of a soft mixture of loose river silt 
and sawmill débris overlying a hard and smooth 
surface of glaciated granite, rendered difficult any 
type of construction, and at first sight appeared to put 
the idea of surrounding the old wharf with steel sheet 
piling out of question. The District Engineer of the 
Department of Public Works at Fort William, Ont., 
Mr. P. E. Doncaster, in whose district Keewatin is 
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and yet enable all harbour excavation to be done by 
floating plant, offered definite and obvious advantages 
and as the use of steel sheet piling enables these 
desiderata to be attained, its use was investigated in 
preliminary designs and eventually adopted by Mr. 
J. M. Wilson, District Engineer for the Department of 
Public Works at Toronto, who is responsible for all 
Oshawa harbour work. 
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HOPE, ONTARIO 
R. C. Huffman Construction Company, Ltd., at 
a price of 91,026-84 dollars for 500ft. of completed 
work. In 1935 a similar contract for a further 215ft. 
of wall was awarded to the Russell Construction 
Company, Ltd., at a price of 29,354-73 dollars. These 
prices include a certain amount of dredging, and so 
do not give accurate values per foot of completed 
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wall structure, the approximate cost being 113 dollars 
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NEW WHARF AT PORT HOPE 


situated, circumvented these apparent difficulties by 
an ingenious departure from orthodox bulkhead 
wall design. The basic idea was to utilise the wall of 
interlocking steel sheet piling as a continuous series : 
of structurally simple beams instead of the more usual 
fixed beams obtained by adequate penetration, the 
piling being simply supported by two systems of fe 
channel walers and tie rods, one above water level 
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and the other as far below as possible. This under- 
water series of supports was to be obtained without 
the aid of a diver by using a pivoted connection 
which would be completed above water and then 
lowered into final position, 

In Fig. 8 is shown a plan of the reconstructed wharf 
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filling placed behind, after the upper channel waler 
and tie-rod system had been connected. 

On the basis of this scheme contract drawings and 
specifications were prepared under Mr. Doncaster’s 
direction, and eventually a contract for the work was 
awarded to Messrs. 
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the rehabilitation of the wall had to be left over until 
the spring of 1936 when the piles which had moved 
were withdrawn, found to be perfectly straight (as 
had been anticipated) and replaced, the finished steel 
wharf structure having a most satisfactory appear- 
ance, betraying in no way the somewhat unorthodox 
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and typical details of the cross-sectional design. 
[t will be seen that the underwater supports con- 
sist essentially of a series of double-channel walers, 
each pair being 6ft. 6in. long, and each secured to 
five sheet piles by distributing bolts fitted into slotted 
holes in the piling. The five piles of each “ panel ” 
were to be interlocked on the surface of the old wharf, 
and then supported vertically over their final position 
while the pair of channels was installed. To the 
centre of the resulting waler beam, channel con- 
nections were to be bolted in order to provide a 
bearing for a steel pin on which was fitted a standard 
clevis. This was to be, in turn, connected to the upset 
end of the respective lower tie rod (already connected, 
through a turnbuckle, to its anchorage system). 
When all connections had been secured, the “‘ panel 
unit’? was to be lifted off its support (which would 
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Winnipeg, at a total price of 13,889-91 dollars, 
detailed unit costs being as follows 
Dollars. 
Steel sheet piling, per ton : . 99-90 
Steel channels, &c., perton ... ...  .. 140-00 
Tie rods and fittings, &c., per ton : 214-66 
Sawn timber, per M. 75-00 
Rock riprap, per cubic yard 2-00 
Earth fill, per cubic yard... . 1-21 
Crushed rock surfacing, per cubic yard.. 4 4-40 


Work started in July, 1935, and sneiiioitia quite 
satisfactorily along the lines anticipated, the main 
front wall of the wharf being completed without the 
use of a diver for any underwater connections. A 
diver had to be employed, however, for the comple- 
tion of the short east wall, since the interlacing of 
tie rods from the two adjacent walls prevented the 
contractors from following their standard procedure. 
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nature of its design. This relatively small example 
of the use of underwater tie-rod connection suggests 
that this feature of design might profitably be adopted 
more often, especially when it is remembered that 
the bending moment in the usual type of bulkhead 
wall varies approximately as the cube of the equi- 
valent beam span, any reduction of which will 
probably prove economical. 


CONCLUSION. 


The examples of Canadian applications of steel 
sheet piling to wharf work which have been briefly 
described possess a common feature in that in each 
case the local conditions were suitable for this type of 
construction. Naturally there are many places 
at which conditions equally unsuitable could be found. 
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then be removed) and lowered slowly into its final 
position, the clevis rotating on its pin as the tie rods 
rotated about its anchorage. When in place, the piles 
would be tapped down to ensure their contact with 
the surface of the granite, the pile between each panel 
and the next lowered into place, and the necessary 
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Filling behind the piling was within two days of com- 
pletion when the steel piles in the centre of this short 
east wall moved outwards at the bottom, due to a 
strange combination of several unforeseen minor 
factors, any one of which by itself would not have 
been serious. As winter conditions set in suddenly, 
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The range covered by the six examples, however, and 
the variety of foundation conditions therein encoun- 
tered may suggest that this type of construction can 
play a useful part in the carrying out of much per- 
manent civil engineering work. Such applications, 
although they possess the fundamental advantages of 
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giving the engineer a completed structure identical 
in material and arrangement with design require- 
ments, can only be considered if they are truly 
economic. This criterion can alone be judged, in 
all normal cases, by comparing relative total annual 
charges consisting of the total of interest on capital 
invested, annual maintenance costs and the neces- 
sary sinking fund allowance for the repayment of the 
capital cost of the structure during the lower of either 
the anticipated effective life or the anticipated useful 
life of the structure. Since studies of corrosion 
records suggest an effective life of from 75 to 80 years 
for well-designed and maintained steel piling struc- 





tures, their true economy is often unquestioned. It 
may have been noticed that in each of the six cases 
described, steel sheet piling had been used to con- 
serve or extend an old timber structure, thus obviat- 
ing the trouble of removing it completely for recon- 
struction. This is an interesting commentary on the 
present position of timber in the economic life of the 
Dominion, still a pre-eminent one, but not now 
unquestioned, other structural materials playing their 
complementary parts. And it is as a record of the 
judicious use of economic structural materials, 
exemplifying this co-operation, that this paper is 
presented. 








The Nile Flood. 


By Major FREDERIC NEWHOUSE, M. Inst. C.E.* 


Ley Nile flood is reported this year as_ being 
- “dangerous,” and the Egyptian Government, 
in August, took the serious step of opening the 
basins in Upper Egypt and thereby drowning out 
large areas of cotton before the picking was finished. 
The loss incurred by the landowners must, even at 
the present low price of cotton, represent a very 
large sum of money, for the cotton ruined may run 
into about 150 lb. to 200 lb. per acre on many hundred 
thousand acres; it may therefore be of interest to 
describe the dangers caused by a high flood and 
the measures that can be taken to prevent damage. 

The Nile flood in Egypt is produced by the rains 
in Abyssinia, which are drained off—in order of 
importance—by the Blue Nile, the River Atbara, 
and the River Sobat. The latter river can be 
neglected in considering flood control in Egypt 
for it is formed by the junction of the Rivers Baro 
and Pibor flowing from Abyssinia through immense 
swamps, second only to those on the Bahr-el-Gebel 
(the name of the White Nile in its upper reaches) 
in the Southern Sudan. These swamps act as a 
controlling reservoir and impos’ such a delay on 
the flood wave that it does not reach Egypt until 
long after the Blue Nile and Atbara floods have 
passed. ‘Similarly, the Bahr-el-Gebel is steadied 
by its swamps to such an extent that its variation 
during the period of the Blue Nile flood is negligible 
in considering flood protection measures. 

Both the Blue Nile and the Atbara are very 
‘flashy’ rivers, the discharge often varying 
enormously from day to day in flood. The Atbara 
regularly runs dry in summer, but may go up 
to about 6000 cubic metres per second in flood ; 
the Blue Nile has never been known to run dry, 
though it is said to have been as low as 30 cubic 
metres per second, while in high floods it runs up 
to about 9000 cubic metres per second, and may 
in the past have been much higher. The latter is 
the major partner in causing the Nile flood in Egypt, 
but the Atbara is also very important, and if the 
flood peaks of the two rivers happen to coincide 
in the time of reaching the Main Nile, the danger to 
Egypt is very great. There is no means of foretelling 
whether this will occur or of predicting the behaviour 
of either river. The Blue Nile is first observed at 
Roseires, inside the Sudan border, and che gauge 
reading there, in flood, is a complete surprise from 
day to day; the same remark applies to the first 
gauge on the Atbara at Khashm-el-Girba. In flood 
time the water takes about thirteen days to travel 
from Roseires to Egypt and about two days less from 
Khashm-el-Girba, and this is the length of warning 
the irrigation authorities in Cairo get as to impending 
danger. A great deal of judgment is required in 
deciding whether to take emergency measures of 
flood protection, for there is no simple criterion ; 
a few days of suddenly high levels at Roseires would 
do no harm, for the resulting wave would be smoothed 
down to negligible proportions before it reached 
Egypt, but if such levels occur for a somewhat longer 
period on top of Roseires levels that are already 
high, a dangerously high wave may follow and if 
this should be aggravated by a coincidently high 
peak on the Atbara, the levels in Egypt may become 
uncontrollable and do enormous damage. The 
decision, therefore, to put into force emergency 
measures causing heavy loss is an act of judgment 
on the part of the Government, involving heavy 
responsibility, and not a routine measure to be 
put into force automatically, as soon as certain 
jevels are reached. 

In high floods the whole of the cultivable land of 
Egypt lies below the level of the water, which is 
retained in the river by the “ Nile Banks ”’ strevching 
from Aswan to the sea. In Upper Egypt (south of 
Cairo) the water may be only about 1 m., more or 
less, above land level in high floods, and in ordinary 
floods the greater part of this area is not in danger. 
In Lower Egypt (north of Cairo—the so-called 
“delta ’’) even an average flood stands well above 
land level and a high flood may, on long reaches 
overtop the cultivation by as much as 6m. The 
Nile banks are merely of earth and are liable to be 
breached from three main causes—erosion by the 





* Late Inspector General of Egyptian Irrigation in the Sudan, 





current and by waves, overtopping by high levels 
and slipping due to saturation. Against the first 
of these dangers protection is afforded by stone 
pitching and the construction of spurs, and on many 
of the more dangerous reaches, especially exposed 
to the action of the river, a second line of defence 
has been built in the shape of a second Nile bank, 
set some way back (inland) from the first. The 
second danger, overtopping, can be met by making 
the bank high enough, while the third danger, slips, 
due to saturation of the bank material, should be 
obviated by choosing a proper section for the bank 
and taking what steps may be possible to shorten 
the period of high levels. 

A great deal of spasmodic work has been done on 
the Nile banks of late years, as it was by no means 
certain that they were in a satisfactory condition. 
The reason was largely psychological, and arose 
from the fact that there has been no really high and 
dangerous flood since 1892, and therefore the present 
generation of the Egyptian public and of irrigation 
engineers do not realise its dangers. The floods of 
1916, 1917, 1929, and 1934 are commonly spoken 
of as having been “dangerous,” and the efforts 
made.in those years to protect Egypt regarded— 
popularly—with awe; but, as a matter of fact, 
one flood in two in the thirty years before 1900 
exceeded any flood that has occurred since that year. 
Prior to 1870 there is also a long record of high floods, 
but considering only the period since then, the big 
floods, the really dangerous ones, were those of 
1874, 1878, 1887, and 1892. The flood of 1874 is 
taken as the standard, against whose recurrence 
protection must be given, aud there has been a 
great deal of careful research to establish the height 
it actually reached at Cairo and various salient points 
in the Delta. The problem is complicated by 
the fact that there was a bad breach in the Nile 
bank above Cairo, flooding large areas of cultivated 
land and thereby reducing the levels in the river 
lower down. In addition, there are the usual doubts 
and difficulties of reconciling readings on gauges 
now destroyed with present-day gauges based on a 
different datum, but, nevertheless, the Irrigation 
Department is fairly confident that it knows the 
1874 levels with adequate accuracy. 

Just before the war, Sir Murdoch MacDonald, 
then Adviser to the Egyptian Minister of Public 
Works, laid down type sections to be adopted as 
standards to which the Nile banks should conform, 
they were such as to be safe against overtopping 
by an 1874 flood, and of sufficient cross section to be 
reasonably secure against slips due to saturation. 
The attainment of these ideal sections in practice 
is a long and costly job, but to the extent to which 
they have been attained the banks should be reason- 
ably secure against these two dangers. Nile banks 
may still be protected by the “ corvée”’ in time of 
flood, that is, forced labour for which no payment 
need be made, although of recent years the gangs of 
watchmen employed on the banks during ordinary 
floods have received pay; when the flood reaches a 
certain level on the ancient Roda gauge at Cairo 
every able bodied man is liable to be called up for 
this work. 

In addition to protecting the country by Nile 
banks, which may be likened to providing a fire 
escape, the authorities can do something towards 
keeping down flood levels, 7.e., “fire prevention,” 
by using the reservoirs at their disposal for holding 
excess flood waters. They are three in number: 
the Gebel Aulia reservoir, on the White Nile in the 
Sudan; the Aswan reservoir, on the Main Nile in 
Egypt ; and the basins of Upper Egypt. At present 
the Gebel Aulia reservoir cannot be used, as it is 
only in its second year of operation and therefore, 
by the agreement with the Sudan Government on 
the conditions of its construction, is only to be filled 
to the extent of two-sixths of its ultimate capacity. 
The river hydraulics are rather too complicated to 
explain in a short article, but, in fact, this reservoic 
can afford no flood protection this year and very 
little even when it is in full operation. The Aswan 
reservoir, however, has a very large capacity, of the 
order of 4000 million cubic metres or more above the 
highest flood level of the river, and if this were 
correctly used it would be sufficient to reduce even 





a very dangerous flood to manageable proportions. 
But the Irrigation Service is rightly reluctant to 
make use of this safeguard except in a vital emergency, 
for if the reservoir were filled with the muddy waters 
of the Nile in flood, silt would undoubtedly be 
deposited. This objection does not apply to the 
Gebel Aulia reservoir, which is on the White Nile, 
whose water is free of depositable silt. The amount 
of silt that would be deposited in the Aswan reservoir, 
if it were filled in flood time, is naturally a matter 
of speculation and has aroused from time to time 
no small controversy among irrigation engineers 
—some deposit there is bound to be in such cireum- 
stances, but how much no one can say. Now the 
use of Aswan in this way is simple and cheap, and 
shelves for the time being the difficult question of 
flood protection ; the fear is that if its use in this 
way were successful once, it would soon become a 
regular practice with the consequence that this 
reservoir, which is the very heart of the Egyptian 
irrigation system, might in a few decades of high 
floods become so heavily silted as seriously to reduce 
its content and thus do irreparable damage to 
Egypt. 

The third available reservoir, the basins of Upper 
Egypt, has been successfully used in the past as a 
flood escape, notably in 1892, to reduce the height 
of the flood wave, but since those days the natural 
development of Egypt has changed the conditions 
so much that the area of these basins is much smaller 
and their use as flood escape much more costly than 
was the case forty years ago. 

Up to the beginning of the nineteenth century, 
the whole of Egypt was divided into basins, with areas 
varying in size from a few hundred acres to many 
tens of thousands of acres, by means of earthen banks. 
Mohamed Ali, the great founder of Modern Egypt and 
the present Royal House, canalised the whole of the 
Delta so as to provide perennial water and enable 
him to grow cotton. Practically the whole of Upper 
Egypt, however, remained under the basin system 
of irrigation until the Aswan dam and the Assiut 
barrage were completed in 1902. In the following 
eight years over 400,000 acres of basin land were 
canalised by the late Ismail Sirry Pasha, afterwards 
Minister of Public Works, to take advantage of the 
additional summer water made available by the new 
reservoir. Since then conversion from the basin 
to the perennial system has continued intermittently 
till now there are only about 1,000,000 acres irrigated 
under the basin system. This method consists in 
letting water into the basins as the flood rises, to 
an average depth of about | m., allowing it to stand 
for forty days and then letting it run off again into 
the river on the falling flood. Seed is then scattered 
on the rich mud and in four to five months’ time a 
fine harvest results and thereafter the land lies fallow 
till after the next flood. 

Obviously, the basins form a large shallow reservoir 
which, with due regard to the fact that this is valu- 
able agricultural land, could nevertheless be used 
to regulate floods in some measure. Any silt depo- 
sited would be a benefit. The developments of the 
last twenty years or so, however, have hampered 
the use of the basins in this way, which depended 
largely on their being fallow when the flood came. 
Even in the old days there were always some enter- 
prising owners who were not satisfied with their one 
annual crop, but by digging a well into the subsoil 
and the laborious use of their own muscles or those 
of an ox or ass, raised enough water to cultivate 
some small summer crop, which would still be on 
the land when the flood came and the water was to 
be let into the basins. This operation could not be 
delayed for the sake of the few, and therefore each 
such enterprising owner had to surround his crop 
with a small private bank to keep out the general 
flooding till he was ready for it. These small banks 
were always a nuisance as they were seldom properly 
maintained and used to breach, causing damage 
to crops and claims of various kinds, but they were 
never a major problem. 

However, after the War, stimulated by the high 
price of cotton, a few wealthy and progressive land- 
owners in Upper Egypt started to grow cotton in 
the basins, cultivating it as above mentioned by 
water pumped from wells. Though this was much 
more expensive than irrigation by free flow from 
public canals yet the advantages were found to be 
very great, for the amount of water pumped was 
uncontrolled by any regulation, provided the well 
was a minimum distance of 75m. from a public 
canal. The farmer could therefore water his cotton 
as often and as much as he liked, unrestrained by 
the ‘‘ rotations’ that were in force every summer on 
the public canals and only allowed watering during 
six days in every eighteen, and the result was crop 
yields far in excess of what was obtainable on land 
dependent on the canals alone. 

As soon as machinery was freely obtainable there 
was an enormous increase in the installation of pumps 
on wells in the basins and the area under cotton, 
dependent on such irrigation, increased very speedily 
to many hundred thousand acres annually, so that 
it is no longer planted within private banks in the 
basins, but the whole basin is turned into a cotton 
field. The Irrigation Department adapted itself 
to this change of habit and altered the date for 
beginning to fill basins from about August 10th 
to about September 15th annually. Consequently, 
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the water that used to enter these Upper Egypt 
basins in August now flows on down the river to 
Lower Egypt, producing far higher levels there, 
early in the flood, than used to be the case. This was 
well illustrated in the high flood of 1929, which, at 
Aswan, had practically the same characteristics 
as the high flood of 1916; in Cairo, however, the 
levels were about 2m. higher in the latter year 
in August, merely owing to the fact that the basins 
which usually draw water out of the river between 
these two places were in 1929 full of cotton and there- 
fore taking no water. This is bad for the Nile banks 
as it lengthens the time that they are being soaked 
and thus increases the danger of slips, and it is bad 
for the cultivation, as it causes subsoil water levels 
to rise earlier, which is very damaging to the cotton 
plant. 

The first picking of the cotton in Upper Egypt 
is in the first fortnight of August and is followed 
by a second and third picking, which are completed 
by the middle of September, so that, as previously 
stated, water is now admitted into the basins starting 
about September 15th. Hence, if a dangerous flood 
is advised from Blue Nile levels in the Sudan and 
the situation is such, as it appears to have been this 
year, as to make it essential to reduce its height by 
filling the basins at their old period in August, this 
can only be done by sacrificing the cotton in the 
basins. The Government has the right to take this 
step, for the legal date for basin filling to begin is 
still August 10th, and any crops left in the basins 
after that date are at owners’ risk. It remains to 
be seen whether the Government will have to pay 


damages for the cotton drowned this year. It is 
in any case, a trifle compared with the wide destruc- 
tion that would result from a breach in the Nile 
banks in Lower Egypt, with the water standing 
20ft. above a closely cultivated and very populous 
countryside ; a breach that might well have occurred 
had the pressure on the banks not been relieved 
by filling the Upper Egypt basins and swamping 
out the cotton. 

It will be interesting to study next year’s figures 
of low summer supply on the Blue Nile, as these 
will give some indication as to whether the high 
flood is caused to any significant degree by the 
denudation of the Blue Nile basin which has begun 
under the Italian rule. A high flood caused solely 
by heavy rains is normally followed by a compara- 
tively high flow in summer, as the whole land is well 
soaked and the water held in the soil is more than the 
average and therefore produces a bigger summer 
discharge. If the high flood is to any significant 
degree due to denudation and not merely to heavy 
rains, @ larger proportion of the rainfall will have 
flowed off immediately, producing higher flood 
levels, and less water will have soaked into the 
subsoil for subsequent drainage, and therefore the 
summer flow should be less than one would have 
expected from the volume of the preceding flood. 
There is no very definite correlation between flood 
and summer discharges, and it will need observation 
over a number of years to establish whether there 
is a change in the ratio since the conquest of Abyssinia 
and thus confirm the beginning of a harmful alteration 
in the régime of the Blue Nile. 
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( UR description of the engineering exhibits at 
J the Empire Exhibition, Bellahouston Park, 
Glasgow, is continued in the following article. 


AuumINiIUM Union, Lrp. 


Occupying a position in the Canadian Pavilion at 
the Exhibition, the stand of Aluminium Union, Ltd., 
of Bush House, Aldwych, London, W.C.2, shows, in 
a form which is easily understood by both technical 
and non-technical visitors, the process of the pro- 
duction of aluminium from mine to market. This 
result is effected by means of a multi-coloured large- 
scale drawing, in which first is shown the mining of 
bauxite in British Guiana. Although one-third of 
the earth’s‘crust consists of aluminium-bearing clay, 
the ore from which aluminium can be most economic- 
ally smelted is bauxite, which occurs in large deposits 
in British Guiana, such as is shown in the accompany- 
ing engraving, Fig. 130. Bauxite contains alumi- 
nium oxide combined with water and other elements, 
such as iron and silicon. 

The bauxite is sent to the company’s ore refinery 
in Canada, where the aluminium oxide (alumina) is 
separated from the other elements by chemical process 
and then electrically treated. The predominating 
factor in aluminium production is the very great 
quantities of cheap electrical power required. Such 
electrical power is available in Canada, and this is 
one of the reasons why the company smelts aluminium 
there, although Canada has no bauxite. It is stated 
that to produce 1 ton of aluminium, 7 tons of raw 
materials and sufficient electricity to supply an 
average home with light and power for twenty-five 
years are required! We illustrate in Fig. 131 the 
Isle Maligne 540,000 H.P. hydro-electric generating 
station on the Saguenay River, Quebec, Canada, 


tion, Glasgow. 
©. % 


ge 275, September 9th.) 


On the stand the diagram shows the refining process 
up to the stage when the alumina is mixed into a bath 
of molten cryolite, and then how carbon anodes are 
made. In each corner of the stand there is a semi- 
circular platform. A symbolical design, representing 
a terrestrial sphere and a sphere composed of lattice- 
work aluminium, stands in one corner, whilst on the 
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FIG. 132—ARRANGEMENT OF TWO- 


other side are exhibited various semi-fabricated 
products manufactured from ingot, such as sheet, 
castings, forgings, extrusions, tubing, wire, and 
pigment, &c., demonstrating the lightness and other 
advantages of aluminium. Aluminium is the third 
most commonly used metal, and although very light 





which supplies a part of the electrical power required. 


it can be made as strong as steel. It can be easily 


worked and has high electrical conductivity and good 
corrosion-resisting properties. 


D. anp J. Tuxuis, Lrp. 


In our issue of May 13th we described a washing 
machine made by the well-known laundry machinery 
firm of D. and J. Tullis, Ltd., of Kilbowie Ironworks, 
Clydebank, and exhibited on their stand in the Palace 
of Engineering. We are now able to publish parti- 
culars and drawings of the firm’s ‘‘ Imperial ”’ range 
of pneumatic presses for use in the laundry trade, 
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FIG. 133—SECTION THROUGH PRESS—TULLIS 


of which two examples are shown in operation on the 
firm’s stand. 

The air cylinder and head on these presses are made 
in one casting, so as to obtain rigidity under pressure, 
and the whole machine is of a simple construction, 
with few working parts—a feature which is claimed to 
contribute towards high efficiency and reliability. 
Reproduced in Fig. 133 is a sectional arrangement of 
the press. To ensure complete safety for the operator, 
the downward motion of the upper ironing head is 
controlled by a two-button valve arrangement, 
described below. The exhaust stroke, to raise the 
ironing head, is controlled by a hand lever, or, if two 
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BUTTON CONTROL VALVE—TULLIS 


machines are operated in tandem, by an automatic 
release arrangement, for which no additional valves 
are required. 

Rigidly fixed to the pressure arm is a hollow cast 
iron chamber forming the upper ironing head, within 
which steam at a pressure from 50 Ib. to 100 lb. per 
square inch is circulated. The bottom buck is similar 
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in construction and is self-aligning, thus ensuring an 
equal pressure over the whole of the goods. A simple 
steam trunnion can be used, as the ironing head is 
rigid. This trunnion is fitted with a single packing 
gland. The pressure on the buck can be adjusted by 
raising or lowering the buck, the pressure being shown 
by an indicator on the pressure arm. A high maximum 
pressure can be obtained, and the firm claims that 
this pressure produces a correspondingly high finish 
to the goods. 

Referring to the detail in Fig. 134, a section 
through the oil check mechanism is reproduced. The 
function of this oil check is to control the speed of 
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Fic. 134—O1. CHECK MECHANISM—TULLIS 


the ironing head towards the end of the upward and 
downward movements. As can be seen from the 
drawing, the arrangement consists of two adjustable 
needle valves, through which oil must pass. The oil 
check comes into action at the end and beginning of 
the piston stroke, thus holding in check the momentum 
of the head when it is descending under air pressure, 
or its momentum when it is rising under the influence 
of the return springs. Four double springs are 
employed for returning the head to the open position, 
and should one of these springs break when the head 
is open—a very unlikely occurrence, for it is more 
likely to break when fully extended with the head 
closed—the remaining springs maintain the head 
open, ensuring safety for the operator. 

Illustrated in Fig. 132 is a general arrangement 
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Fic. 135—PLuUG VALVE—NEWMAN, HENDER 


of the two-button control valve. The valves and valve 
seats are made from a special stainless steel alloy, 
and the arrangement is simple, as there is only one 
inlet and one exhaust valve to operate the whole 
machine. As mentioned above, the object of the two- 
button valve gear is to ensure the safety of the 
operator. To operate the valve, both buttons must 
be depressed simultaneously, thus necessitating the 
use of both hands. The valve admits air to the 
cylinder A (Fig. 133), and operates the cam B. 
The cam is in contact with the roller C on a toggle 
joint ; thus the toggles are pressed out until the 
ironing head comes into contact with the work table. 





The design of the cam is such that the toggle arms are 
pressed out with a wedging action, giving a high pres- 
sure between the ironing head and the table. This 
pressure can be varied by raising or lowering the work 
table. Referring to Fig. 132, should only one button 
be depressed, the bridge piece interconnecting the 
two buttons rocks about the central fulcrum, and 
butts up against a stop pin, making it impossible to 
actuate the valve unless the use of both hands is 
exercised. Means must be provided to maintain the 
head in the closed position for the ironing lay. Trip 
rods are therefore arranged to maintain the valve in 
the position in which air is allowed to enter the 
cylinder. The trip rods are actuated by means of 
the lower toggle levers. To exhaust air from the 
cylinder, the exhaust lever is depressed, whereupon 
the trip rod springs are further compressed, and the 
valve slides back, closing the inlet valve and opening 
the ironing head. 
NEWMAN, HENDER AND Co., Lrp, 

In addition to a comprehensive range of brass, gun- 
metal, cast iron and steam valves, cocks and genera) 
steam and water fittings, Newman, Hender and Co., 
Ltd., of Woodchester, Glos., are showing on their 
stand in the Palace of Engineering a number of types 
of ‘“*‘ Newman-Milliken”’ glandless lubricated plug 
valves. Although of simple construction and 
possessing very few component parts, this valve is 
claimed to be free from the inherent defects of the 
taper plug cock and to have advantages over gate and 
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When the valve is closed the pipe line pressure is 
prevented from escaping into the outlet port, for the 
pressure keeps the plug tightly in contact with the 
outlet side of the body, making a seal with the 
lubricant throughout its length. In addition, under 
these circumstances, the pressure moves the plug 
away from the inlet side through a distance of about 
half a thousandth of an inch, so that the pressure acts 
beneath the plug. As a consequence, the higher the 
line pressure the tighter the valve will hold, both in 
the port and at the head. It will be seen that the 
plug support spring only helps to keep the plug firmly 
pressed against the body head, and, consequently, 
to keep the valve tight at this point. For high- 
pressure services the force exerted by the spring is 
small compared with the force produced by the line 
pressure, but on low pressure or vacuum services, of 
course, the opposite is the case. 

A feature which is stated to be unique is the pro- 
vision of a visual check on full lubrication, for when 
the valve is fully lubricated excess lubricant is forced 
out between the shoulder of the plug and_ body. 
Hence lubricant cannot be forced into the pipe line 
by excessive application of the lubricant screw. A 
further advantage of the design is that, since a parallel 
plug is employed, the plug cannot leave its seating, 
as happens in the case of a seized taper plug, when it 
is lifted to ease the turning movement; therefore, 
no space is created between the plug and the body for 
the inclusion of foreign matter, with the pos- 
sible danger of subsequent scoring taking place. 
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FiG. 136—ARRANGEMENT OF STOP VALVE—NEWMAN, HENDER 


globe valves. Primarily intended for low-tempera- 
ture services not in excess of 365 deg. Fah., it is suit- 
able for handling a wide variety of products, including 
petroleum derivatives, acids, gases, water, compressed 
air and so forth, at pressures varying from vacuum 
to 3000 Ib. per square inch. It is made in sizes 
from }in. to 12in., with screwed or flanged con- 
nections. 

Referring to the sectional drawings reproduced 
in Fig. 135, it can be seen that the design embodies 
a parallel plug A, without any form of packing, which 
has a shoulder B on the upper portion, butting up 
against a corresponding shoulder C machined in the 
head of the valve body D. The plug is forced tightly 
against the body head by the pressure exerted by the 
spring E, within the bottom cover F. Sealing is 
effected by means of a suitable plastic lubricant, which 
is stated to ensure an entire absence of sticking. 
Different lubricants are employed for different 
services, but each of these lubricants is quite insoluble 
and isstatedto have no deleteriouseffect on the liquid or 
gas passing through the valve. A reserve of lubricant is 
contained in the space G below the lubricant screw H, 
and it is fed through the ball check valve J, upper 
horizontal lubricant duct K, vertical ducts L, and 
the lower duct M, thus lubricating the plug shoulder 
and working faces. The lubricant is maintained by 
this screw-feed arrangement at a pressure equal to, 
or greater than, that of the liquid or gas controlled 
by the valve. Should the valve show any tendency 
to leak it is only necessary to give a turn or two to 
the screw to stop it so doing. 





This type of valve is manufactured in a number of 
types, with rectangular or circular section ports. 
Both rectangular and fully round ported valves pro- 
vide a full pipe area opening, and the last-named are 
particularly suitable for all abrasive services, or 
where solids are present in the pipe line. Another 
advantage of the design is that there are no pockets 
in which water or ice can form and cause cracks if 
the valve is exposed to the weather. Furthermore, 
there is no pocket in the bottom of the body in which 
sediment or dirt can collect and prevent the valve 
from being opened or closed properly. The con- 
struction is compact and the head room required is 
small. Opening and closing is normally effected by 
a quarter turn by means of a wrench. If slow opera- 
tion is required, however, the valve can be supplied 
with a special diamond section port, or the valve can 
be operated through gearing. 

Illustrated in Fig. 137 is one of the standard casi 
iron valves, suitable for up to 200 lb. per square inch 
working pressure and for any service in which cast 
iron or steel will not be attacked by the liquid or gas. 
It is made with the body, plug, and bottom cover in 
cast iron of a fine close-grained structure. The 
lubricant set screw, ball, and ball seat are of mild 
steel and the plug support and ball check springs are 
of oil-tempered steel. These valves are also made in 
cast steel, for use on oil-fields and refineries where 
fire risks are prevalent. Other valves are made for 
pressures varying from 50 lb. to 3000 lb. per square 
inch in various metals, each the most suitable 
for the service required. The firm’s alloy known 
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under the registered name “ Aterite” is especially 
recommended for corrosive or erosive services such 
as diluted sulphuric acid and so forth. Valves 
of the three-way and steam-jacketed types are also 
manufactured. It is recommended that the larger 
sizes Of valves be gear-operated, and such a valve is 
illustrated in Fig. 138, showing a valve suitable for 
3000 lb. per square inch working pressure, with 
screwed connections. It is particularly suitable for 
use on oil well ‘ Christmas trees,”’ mud lines, and high- 
pressure natural gas services. 

Another range of valves shown by the firm, in 
addition to the glandless lubricated plug valves 
described above, is the latest design of controlled-ball 
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‘* Newman-Bowler”’ stop valve for high-pressure, 
highly superheated steam and similar services, 
illustrated in Fig. 136. As can be seen from 
the drawings, this type of valve makes use 
of a ball instead of a disc or mushroom- 
shaped element. The ball A is made of stainless 


steel and it is retained in position by the arrangement 
shown in the detail view, which is reproduced to a 
larger scale. In the plan view of the sealing and 
seating rings the seating ring B, made of stainless 
steel, is shown. This ring is reversible and renewable 
and is free to move so as to form a good seal with the 
ball. Since the seating ring is self-aligning, strains 
present in pipe lines subject to large variations in 


temperature are accommodated, thus obviating a 
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Fic. 


source of leakage commonly to be found in the usual 
type of valve. Clearances for the self-aligning move- 
ment are shown at C in the plan view. Both ball and 
seat have a Brinell hardness of about 600 and there- 
fore they are able to withstand the effects of, and are 
able to crush, boiler scale, pipe turnings, or other 
foreign matter without damage to the contact 
surfaces. The seat retaining ring D has four slots E, 
in which a special tool can be inserted for assembly 
or removal. 

Free to rotate in the holder F, the ball has fresh 
surfaces of contact every time the valve is operated, 
for the frictional contact between the convex end of 


strong to rotate the ball. By reason of the combined 
rising and rotating motion of the spindle, the whole 
surface of the ball is available to form a seal. The 
ball holder F is made in two parts for ease of assembly 
and the top machined surface H makes a steam-tight 
joint with the hexagonal union bonnet J when the 
spindle is fully raised, as shown at K, so that the gland 
L can be repacked without removing the pressure from 
the pipe line. The packing gland is held in place by a 
nut and an external thread on the bonnet, together 
with a forked distance piece and a collar M, forming 
a convenient method of adjustment ; the stuffing-box 
is packed with high-grade moulded graphited asbestos 
rings. To facilitate its removal for examination the 
bonnet has a ground coned seating. Made from hard 
phosphor-bronze, the spindle N is provided with 


@ square thread, and thereto is fitted a malleable iron 
hand wheel, of a design known as “ Coolgrip.” This 
wheel is formed of two concentric rings connected by a 
number of flat circular discs P, thus presenting a 


large surface for heat radiation and keeping 
the outer ring cool. The valve body is of 
heavy uniform section, with machined hexa- 


gons and a full thread depth for the pipes. One 
of the advantages of the design is that a minimum 
resistance to the flow through the valve is produced, 
since there are no prongs or obstructions below the 
ball. The firm states that the valves are particularly 
suitable for rigorous service, such as continuous 
throttling and other uses in circumstances in which 
close regulation and reliability are desired. 
(T'o be continued.) 











The British 


MAGNETIC MEASUREMENTS. 

O* Monday, August 22nd, Section A (Mathematical 

and Physical Sciences) and Section G (Engineer- 
ing) held a joint discussion on ‘‘ Magnetic Measure- 
ments with Special Reference to Incremental Con- 
ditions.’ Professor W. Cramp presided. 
The Chairman briefly outlined the work done up to 
the time of the last discussion before Section G on 
this subject. Mr. C. E. Webb (National Physical 
Laboratory) discussed at considerable length recent 
advances in soft magnetic materials. Mr. D. C. Gall 
dealt with the instruments and circuits suitable for 
the measurement of incremental permeability upon 
rings and cores at low degrees of modulation. 
Dr. L. G. A. Sims in association with Mr. J. Spinks 
drew attention to the possible adaptation of the 
classic ballistic measurement to routine incremental 
magnetic testing. Mr. James Greig and Mr. J. E. 
Parton discussed harmonic power in iron testing, and 
Mr. E. D. Glazier and Mr. J. E. Parton described some 
work on the subject of rings and small transformer 
cores in incremental magnetic testing carried out at 
the Northampton Institute. Mr. J. F. Stanley spoke 
on the subject from the standpoint of the British 
Standards Institution. Mr. G. R. Sankey dealt with 
it as a maker of silicon steel sheets. Mr. W. F. 
Randell, of the Telegraph Construction and Main- 
tenance Company, remarked that all the work which 
had been described had been upon silicon irons, but 
the factors involved were exaggerated in the case of 
nickel irons by reason of the very much higher 
permeabilities, and therefore it was necessary that 
further experiments should be carried out on these 
materials. Dr. E. H. Rayner, of the National 
Physical Laboratory, expressed the hope that a 
specification would be issued before very long. 
Mr. J. E. Parton urged that the time was ripe for 
more detailed investigation of practical operating 
conditions. 
The Chairman, at the conclusion of the discussion, 
asked whether it was the view of the meeting that 
the whole matter should now be handed over to the 
British Standards Institution or whether Section G 
should continue to take an interest in it as hitherto. 
Dr. Sims expressed the hope that Section G, which 
had been so helpful in initiating the investigations, 
would continue to assist. It was decided to ask the 
Committee of Section G to accept next year a further 
report on the subject and to support, as far as possible, 
the work that was being done. 


VIBRATION IN SHIPS AND AIRCRAFT. 


Tuesday morning, August 23rd, in Section G, was 
devoted to a discussion on vibration, the particular 
aspects dealt with being problems relating to ships 
and aircraft. The discussion, however, was opened 
by a lecture by Professor C. E. Inglis, F.R.S., who 
gave what he described as a superficial and rather 
elementary account of the general principles of a 
broad and very deep subject, aided by a large number 
of lantern slides demonstrating the setting up of 
vibration, damping, and other characteristics. Pro- 
fessor Inglis dealt with the problem on general lines 
without reference to the effect of vibration on any 
particular type of structure, although he made 
reference to power transmission lines, vibration set 
up by rail joints on railway carriage wheels, and 
one or two other instances. At the same time, speak- 
ing of means of damping vibration, he urged the 
necessity for preventing its occurrence rather than of 
curing it, adding that far and away the best means of 
eliminating oscillations was the harmonic damper, of 
which he gave a demonstration. 

Dr. F. H. Todd (National Physical Laboratory) then 
presented a paper on “ Vibration in Ships.” He 


pointed out that it was resonant vibration which was 
the chief problem on ships, adding that the presence 
of vibrations even of small magnitude might be suffi- 
cient to spoil an otherwise excellent design. The 
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important, and its presence might ruin the reputation 
of a passenger vessel. In such a ship, absence of 
vibration should be an ideal to aim at from the time 
when the first design was begun, since it was only at 
that stage that real preventive measures could be 
adopted. 

The disturbing forces which caused vibration arose 
in the main or auxiliary machinery or in the pro- 


pellers. The first consideration, therefore, must be 
given to the balance of the machinery. Even if the 
propellers were statically balanced, the hydro- 


dynamic forces present when they were running gave 
rise to unbalanced forces which could not be com- 
pletely eliminated, although they could be reduced in 
amount by correct attention to the design of the after 
end of the ship. In that connection attention was 
called to the case of the ‘‘ Normandie,” in which it 
was stated the design of the hull had caused the pro- 
pellers to set up considerable vibration and even after 
modifications had been made which improved the 
position as regarded vibration caused by the pro- 
pellers, the conditions were not all that could be 
desired. Leaving resonance out of account, Dr. 
Todd said that attention to the design of the after 
end of the ship should be sufficient to reduce vibration 
to negligible amounts ; if it were locally severe, as a 
result of local resonance, it could usually be dealt 
with by stiffening the structure or by a vibration 
damper or neutraliser. Resonant vibration of the 
hull was very difficult to deal with once a ship was 
built, particularly if the disturbing force was in the 
main propelling machinery. Strengthening the 
structure was not feasible, and whilst that form of 
vibration might sometimes be eliminated by a change 
of propellers, it usually involved a reduction in the 
speed of the ship. The absence cf such resonance, 
therefore, should be made a cardinal point in the 
original design. If the natural frequencies were 
known at that stage, the main machinery could be so 
chosen that the danger would not arise. During 
recent years much progress had been made towards 
a successful solution of the problem of calculating 
the fundamental natural frequencies. Experiments 
had been carried out on a number of ships and the 
actual frequencies of the hulls had been compared 
with the calculated values, and the agreement was 
found to be good in the cases of ships without long 
superstructures. Work was now in progress on that 
type of vessel, in which the problem was most 
important, since it included nearly all passenger 
vessels, and the results so far obtained were encourag- 
ing. When such synchronous vibration was absent 
there still remained the possibility of local vibration, 
and in that respect it might be said that a great deal 
of the consequent annoyance to the passengers could 
be eliminated if more attention were paid to making 
cabin: fittings, doors, and other articles rattle proof 
by the judicious use of rubber mountings. 

In conclusion Dr. Todd said progress in this matter 
generally had been rapid in recent years, but much 
remained to be done before the vibrationless ship 
could become a reality. One encouraging sign was 
that the shipbuilder had at last begun to realise the 
possibilities of elastic mountings for small auxiliary 
machines, and the spread of such methods of suspen- 
sion to larger units was only a matter of time. 

The President (Professor R. V. Southwell, F.R.S.) 
recalled that when the Bridge Stress Committee was 
working, the vibrations were mainly damped by the 
ballast on the track. Now that welded bridges were 
coming into use with less chance of dissipation of 
energy at the joints, the problem would become more 
and more acute as to how damping was to be intro- 
duced into structural steel work. 

Major B. C. Carter, of the Royal Aircraft Establish- 
ment, presented a paper which was concerned mainly 
with vibration in relation to aircraft power plant, 
although passing reference was made to “ flutter ’’ of 
wings, tail structure, and airscrew blades and to the 
disastrous consequences which might attend vibration 
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carried out mainly in this country and Germany, he 
added, the condition had become sufficiently under- 
stood to enable dangerous flutter to be avoided. 

In the category of aircraft vibration arising from 
aerodynamic causes, he continued, there was tail 
vibration produced by eddies shed from the wings 
(buffeting) and by pulsations in the airscrew slip- 
stream. There might be drumming of large, nearly 
flat surfaces ; that phenomenon was accentuated by 
the proximity of airscrew blade tips and might be 
associated with excessive noise in the aircraft. With 
two-blade airscrews periodic aerodynamic forces 
were produced on the aircraft structure when the 
airscrew axis was inclined to the relative wind or was 
changing its direction ; with more than two blades 
the periodic effects on the several blades offset one 
another. Periodic aerodynamic disturbances could 
arise from airscrew blades having unequal pitch and 
from airscrews being situated unduly near the leading 
edge of a wing. Aircraft vibration arising from non- 
aerodynamic causes might have its source in the 
engine, the airscrew, or in the combination of engine 
and airscrew. For practical design reasons few aero- 
engines were fully balanced in respect of primary and 
secondary forces and couples. The disturbance 
transmitted to the airframe as a result of unbalance 
could be arrived at only by considering the system 
as a whole, and it depended on, among other things, 
the resilience of the engine supports in relation to the 
six degrees of freedom of the unrestrained engine— 
three of linear displacement and three of angular dis- 
placement. Having regard to the complexity of the 
problem of insulating the engine from the aircraft in 
respect of vibration, it was not surprising that there 
was a good deal of “ hit-and-miss””’ in the matter of 
using resilient mountings ; there was scope for further 
research in that field. 

In addition to the periodic forces of aerodynamic 
orig which operated on airscrews, there were 
periodic forces caused by gyroscopic action, static 
unbalance, and dynamic unbalance. When the 
direction of the airscrew shaft was changing, as in a 
turn or when coming out of a dive, each blade gave 
rise to a steady gyroscopic couple plus a periodic 
couple. When there were two blades the gyroscopic 
couples were additive and thus produced a harmonic- 
ally varying resultant for the airscrew as a whole. 
When there were more than two blades the resultant 
gyroscopic reaction was constant. To minimise 
vibration arising from the static unbalance of air- 
screws, close manufacturing tolerances were imposed. 
For example, the tolerance for metal airscrews of all 
sizes was 5 inch ounces, and in the case of an airscrew 
weighing 300 lb. that corresponded to the mass centre 
being only one-thousandth of an inch off the axis of 
rotation. An airscrew was said to be out of track 
when corresponding points on the blades did not 
rotate in the same plane. Out of track was usually 
an indication that the airscrew was not in dynamic 
balance, and manufacturing tolerances were imposed 
accordingly. Excessive vibration had been expe- 
rienced as a result of airscrew blades distorting 
unequally under load. Forced vibration caused by 
airscrew unbalance had the same frequency as the 
airscrew rotation and in general, when present, could 
be identified readily in vibrograph records. For dis- 
turbances arising in the engine and airscrew that had 
a frequency well below the fundamental frequency of 
the airscrew blades when rotating, the airscrew 
offered periodic gyroscopic resistance to periodic 
change of shaft direction. As a result, disturbances 
tending to produce flexural vibration of the airframe 
in a particular axial plane also tended to produce 
such vibration in an axial plane normal to it, 7.e., the 
airscrew had a “coupling effect’? which might 
produce whirling. 

A very important instance of vibration in aircraft 
was the torsional vibration of crankshaft airscrew 
systems ; it could be so destructive that it demanded 
examination from the very beginning of aero-engine 
design. If the natural frequency of a crankshaft 
airscrew system for torsional vibration with a single 
node between the airscrew and the nearest crank- 
throw were the same as the frequency of the explosion 
impulses at a full throttie operating speed, the amplifi- 
cation of torque variation caused by resonance would 
be such that a major failure would occur after a short 
period of running, possibly in a matter of minutes. 
To arrange a design so that torsional vibration troubles 
should be avoided entailed having the power to pre- 
dict from design data the torsional critical speeds and 
the severity of the criticals. As an outcome of 
research, critical speeds could be predicted as a rule 
with sufficient accuracy for practical purposes. The 
prediction of severity was more laborious and less 
precise, but the degree of uncertainty was being 
reduced as the number of cross checks between theory 
and torsiograph observation increased. 

Means of reducing torsional vibration included the 
use of a damped-spring drive to the airscrew and the 
use of vibration absorbers, a vibration absorber being 
the mechanical counterpart of a tuned filter circuit in 
radio engineering. In one form it comprised a mass 
articulated on the crankshaft so that it could oscillate 
freely in a transverse plane under the restoring 
influence of centrifugal force. The mass was tuned to 
vibrate a particular number of times per two crank- 
shaft revolutions—irrespective of crankshaft speed— 
according to the component harmonic torque impulse 
it was desired to render innocuous. When the engine 





was running the mass oscillated automatically in 
opposition to that impulse and with such amplitude 
as to set up an equal and opposite torque. The 
device was incorporated with the balance masses in 
some American radial aero-engines. 

The lateral vibration of crankshafts had not given 
such trouble, because the natural frequencies for 
such vibration were high, but for some types of 
engines that kind of vibration could not be ignored. 

In the consideration of torsional vibration it was 
usual to assume that the airscrew behaved as a rigid 
body. That served as a first approximation, but 
actually airscrew blades were subject to various modes 
of vibration, and blade failures had resulted from that 
fact. Airscrew blade vibration had been the subject 
of mathematical and experimental investigation and 
such investigations were still in progress. 

Aeroplanes, said the author, were structures which 
behaved like some musical instruments ; they vibrated 
in definite modes with definite frequencies and were 
as selective of harmonic disturbances as a piano was 
selective of sound waves. Under the shocks and 
periodic disturbances to which they were subjected 
in flight aeroplanes were kept in a continual state of 
vibration. The same was true in respect of vibration 
within the engine and vibration of airscrew blades, 
and technique had been developed for measuring 
vibrations and inferring from vibration records the 
sources of the more important components. Records 
of aircraft vibration were obtained in this country 
by means of a small seismograph type of instrument 
designed and developed at the Royal Aircraft Esta- 
blishment. The instrument was of cubic shape, 3}in. 
each way, and weighed only 2}1b. The vibration 
was recorded on a moving photographic film 16 mm. 
wide, on which timing marks were made at intervals 
one-tenth of a second. The frequencies mainly con- 
cerned covered the range 60 to 6000 vibrations per 
minute, and were well within the range of the instru- 
ment. The records were projected and analysed into 
harmonic components. The instrument most used 
in this country for obtaining records of torsional 
vibration was the R.A.E. torsiograph, an optical 
device which recorded the instantaneous twist in a 
portion of the airscrew driving shaft. When the 
torsional stiffness of that portion of shafting had been 
determined the records could be interpreted in terms 
of torque variation in the airscrew drive. 

For the measurement of airscrew blade vibration a 
somewhat striking method had been devised whereby 
photographic records of blade tip vibration relatively 
to the hub could be obtained_in flight. A small 
electric light bulb was cemented to the blade near the 
tip and fine wires were led to it along the leading edge 
of the blade under medical tape. The glowing fila- 
ment was focused on to a moving film in a special 
camera which was fixed to the hub and rotated with 
it. It was an interesting fact that a lighted bulb 
would stand being whirled round at a speed approach- 
ing the velocity of sound and under a centrifugal 
force corresponding to some four thousand times its 
weight. In some ground experiments the range of 
blade tip vibration reached 2}in. at about seven 
thousand complete vibrations per minute, a range 
much greater than had been observed in flight. A 
record had been obtained during a complete loop of a 
single-seater aeroplane. Another method of studying 
blade vibration was to cement to the blade surface 
at any chosen point or points a thin strip of strain- 
sensitive resistance material. By using a suitable 
circuit the variation of resistance corresponding to the 
variation of surface strain could be observed and 
recorded by means of an oscillograph. The method 
was first used in the U.S.A and clearly held promise 
of application in other fields. The strain-sensitive 
resistance material was the basic feature of a cylinder 
pressure indicator developed independently in this 
country. 

The paper concluded with a review of electrical 
methods closely associated with developments in 
radio and television which were being devised and 
applied to an increasing extent in the investigation of 
vibration problems relating to aircraft. 

Mr. A. P. Patterson (R.C.N.C.) said there was great 
difficulty in assessing what the vibration in a ship 
would be and hitherto there had been a certain amount 
of guessing. One instance had come under his notice 
of a ship for which certain propellers were designed, 
but there were some concerned with it who thought 
those propellers would give trouble. There was, how- 
ever, considerable divergence of opinion on the 
matter, but another set of propellers was made 
entirely different from the original set. The trials 
took place with the original propellers and it was 
found that the forecast as to trouble was correct ; 
there was excessive vibration. Before more than 
two-thirds of the propeller revolutions had been 
reached the vibration amounted to }in. and when full 
power was reached, and over, the Cambridge vibro- 
graph was quite incapable of recording the amplitude 
of the vibration. He had never seen that occur 
before. The ship was then docked and the other set 
of propellers fitted. On subsequent trial it was found 
that the vibration had been reduced at full power to 
one-fifth of what it was with two-thirds power when 
using the original propellers. Although the design 
of the second set of propeliers reduced the efficiency, 
in actual practice the speed was increased by } knot. 
Could Dr. Todd say how the amplitude varied with 
tip clearance expressed as a percentage of the pro- 





peller diameter and how it varied with the power 
loading of the propeller ? 

Dr. Todd replied that he had no records which 
would enable him to answer.the two questions put by 
Mr. Patterson. ‘To obtain such information would 
involve having two sister ships or the same ship with 
different propellers. 

Mr. J. R. Green asked if Dr. Todd could give a 
reason why propellers were never fitted in the bow ot 
a ship, but always in the stern. He presumed there 
must be some reason, but if propellers were fitted in 
the bow it would get over the difficulty of the varying 
inlet velocity to the propeller, which caused so much 
trouble. Dr. Todd said one point about a ship was 
that it was not always fully loaded and when a par- 
tially loaded ship was pitching and tossing, if the 
propellers were in the bow they would be constantly 
out of water, much more than was the case with the 
propellers at the stern. Moreover, the propellers 
were much more liable to damage when at the front 
than they were at the stern, where they were more 
protected. 

Wing-Commander Cave-Browne-Cave (Recorder, 
Section G) suggested that with the propellers at the 
bow there would be a very much higher relative speed 
of water over the ship, which would almost certainly 
increase the drag considerably. Moreover, a pro- 
peller at the stern was working in water which had 
already been dragged forward by nearly half the ship. 
With regard to aircraft, modern design was such that 
the problem of vibration would likely become more 
and more serious. He wondered if the main engines 
of aircraft could be made more flexible and what were 
the factors which controlled the degree of flexibility 
of the engine relatively to the frame. In the case of 
the motor car, pérhaps one of the most important 
factors in the reduction of vibration was that designers 
had become braver and braver in making engine 
mountings more and more elastic. In some cars the 
mounting was so elastic that the extent to which the 
engine jumped about when it first fired was really 
astonishing, although the movement was compara- 
tively small when it was running at normal speed. 
Therefore it would be interesting to hear what Major 
Carter regarded as the limiting degree of elasticity as 
between the engine and the frame in the case of air- 
craft. 

Major Carter said the question of mounting engines 
in aircraft was a very complex one, because there were 
so many disturbing forces. Provision had to be made 
for the engine ticking over, taking-off and also flying, 
and that was difficult. Moreover, if there were a 
great deal of flexibility, the whole engine tended to 
droop by the nose. Again, with an engine moving 
about in all directions the control of the aeroplane 
was disturbed, but that was not insuperable. The 
question of damping, of course, came in, but there 
again it was possible to have more vibration during 
ticking over and taking-off than there was in the 
running range unless very great care was taken. The 
whole question of engine mounting in aircraft was 
therefore very complicated and he believed those con- 
cerned would go on for a while with the hit-and-miss 
principle of trying different degrees of flexibility. 

Dr. Todd said there was a considerable difference 
between the engine and propeller shaft of a motor 
car and a propeller on a ship. In the one case there 
was a propeller shaft going to the back axle vid two 
universal joints—and there was very little restraint 
there—whilst in the case of a ship there was a large 
propeller shaft passing through eight, ten, or twelve 
bearings to the propeller, and if any material flexi- 
bility in the engine was allowed then there would 
have to be some form of universal joint which would 
be capable of transmitting the necessary power. He 
only knew of one case of a ship in which the engine 
was mounted on rubber, and that was a vessel of 
about 2000 H.P., the engines being mounted on rubber 
blocks lin. thick between the bed-plate of the engine 
and the seating. The rubber was very hard and there 
was certainly not a great deal of flexibility. 

Major Carter said he certainly thought engineers 
had been too nervous in this matter. It was a question 
of hysteresis in the rubber and it was fairly easy to 
measure that quality. What was required was a 
knowledge of how much hysteresis in a particular 
quality of rubber should be permitted to develop 
under different cooling conditions. 

Wing-Commander Cave-Browne-Cave said that 
salvation lay in getting the natural periods sufficiently 
low, rather than in damping them. The most 
delightful example he had seen of overcoming vibra- 
tion was in connection with oil engines on a yacht. 
In that case the engine and generator complete were 
mounted on springs, which had been very carefully 
designed by model experiments. In that case there 
was no damping at all and the degree of isolation 
from vibration was most satisfactory. 

Dr. E. Giffen said there were a great many vibra- 
tions in ships which did not cause trouble and which 
need not be considered very seriously, but he wondered 
whether any information was available as to what 
vibrations did cause trouble, and their amplitude at 
various frequencies. When one was seated, the vibra- 
tion which might cause trouble was very different 
from the vibration which caused trouble when one 
was lying down, and that would be fully appreciated 
by those who had tried to sleep on a ship in which the 
vibration was very bad. 

(To be continued.) 
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TRAIN MisHap at PatsteEy.—On Saturday, September 
10th, a train bound for Largs, from Glasgow, collided with 
a stationary engine when pulling into Paisley Station. 
The train was slowing down to stop and a number of 
passengers preparing to alight were injured, the majority 
of them only slightly. 


PURCHASE OF Ritky Motors spy Lorp Nurrietp.— 
The assets and goodwill of Riley (Coventry), Ltd., have 
been purchased by Lord Nuffield. Formed as the Riley 
Cycle Company, Ltd., in 1896, the company adopted its 
present title in 1912. Mr. Victor Riley has been appointed 
managing director and a new company has been registered 
as Riley (Coventry) Successors, Ltd. 


Rattway ELEctTRiFIcaAvION BETWEEN BERLIN AND 
NapLes.—According to an announcement in the German 
Press it will soon be possible to travel from Berlin to 
Napies by electric train. The line from Berlin to Nurem- 
berg is to be first electrified and electrification work will 
subsequently proceed to Munich and then, vid Vienna and 
the Brenner Pass, into Italy. Eventually the electrified 
line will extend to Calabria in the south of Italy. 


PROPOSED BRIDGE AT Havee.—The Paris correspondent 
of the Journal of Commerce reports that plans have been 
prepared for the construction of a 1500 m. long bridge over 
the River Seine at Havre. The bridge is of the suspension 
type and would cross the river at the end of the Tancarville 
Canal, 10 miles from the port at a point where the Seine 
estuary ends and the river proper begins. Such a bridge 
would give direct access by land to Caen, Cherbourg, and 
the south-west of France. 


TRANSPORT IN MANCHESTER.—It has been decided by 
the Manchester City Council to defer for the time being 
a decision, on the recommendation of the Transport Com- 
mittee, to abandon the tramways in favour of oil engine 
driven buses, as the principal substitute for the city’s 
tramears. The Coal Utilisation Council has put forward 
the claims of the trolleybus as the best alternative for 
tramears on the score of efficiency and comfort and in the 
interests of the coal industry. 


LanD SpeeD ReEcorp Atrempr.—On Monday, Sep- 
tember 12th, Mr. John Cobb attempted to set up a new 
land speed record at the Bonneville Salt Flats. In his 
Napier Railton car he averaged a speed of 342-52 miles an 
hour for the measured mile. This speed was a little less 
than three miles an hour under the standing record. 
After the drive Mr. Cobb said that his speed was reduced 
by the dampness of the track and that he intended to make 
another attempt on the record. 


..P.T.B. CENTRAL EasTERN Line Extension.—In con- 
nection with its North-East London railway scheme, the 
London Passenger Transport Board has signed a contract 
for the last remaining section of tube tunnelling, between 
Gants Hill and Newbury Park, a distance of 1} miles, on 
the eastern extension of the Central Line. This contract, 
which will cost £380,000, is the fifth contract to be placed 
for tunnelling work on this extension, making the total 
cost of this part of the work £2,250,000. It is hoped that the 
extension of the Central Line train service from Liverpool 
Street to Newbury Park will be in operation by December, 
1940. A preliminary opening of the service as far as 
Loughton vid Leytonstone will take place in April, 1940. 
The contractors for the work are Edmund Nuttall, Sons 
and Co., Ltd. 


L.M.S. EXPERIMENTAL OIL-ENGINED TRAIN.—The ex- 
perimental oil-engined streamlined train of the London, 
Midland and Scottish Railway Company, which was 
described in THE ENGINEER of April Ist and 8th last, has 
been placed in passenger service. The unit is first making 
three trips daily from Cambridge to Oxford at 10.42 a.m., 
4.15 p.m., and 8.40 p.m., and two from Oxford to Cam- 
bridge at 1.42 p.m. (Saturdays, 1.47 p.m.) and 6.25 p.m., 
with additional short trips from Bletchley to Cambridge 
and Oxford to Bletchley, making a total mileage of 462 
each week-day. Including stops at Sandy, Bedford, and 
Bletchley, the 77 miles between Cambridge and Oxford 
take about 1} hours. The highest booked average speeds 
are 53-3 m.p.h. from Bletchley to Bedford and 52-1 m.p.h. 
from Oxford to Bletchley. 


NEW AMERICAN STREAMLINED LocomotivEes.—During 
the early months of this year the Chicago and North- 
Western Railroad placed nine new 4-6-4 streamlined heavy 
passenger locomotives, built by the American Locomotive 
Company, in service between Chicago and Omaha. The 
following are the leading particulars of the new engines :— 
Boiler pressure, 300 Ib. per square inch ; fire-box, 88in. 
by 157in.; grate area, 90-7 square feet; cylinders, 
25in. diameter by 29in. stroke; piston valves, 12in. 
diameter, 7jin. maximum travel; combined evaporative 
and superheater heating surface, 5863 square feet ; driving 
wheel base, 14ft. 8in.; engine wheel base, 42ft. 4in.; 
engine and tender wheel base, 89ft.; engine weight in 
working order, 412,000 lb.; total weight in working order, 
772,000 Ib.; tractive effort at 85 per cent., 55,000 Ib. 


PITTING AND CORROSION IN LocomoTIvE BorLEeRs.— 
Investigations into the cause of pitting and corrosion in 
locomotive boilers in the United States have shown that 
there is a definite possibility of intergranular corrosion in 
steel boiler plate under tension which was formerly 
incorrectly termed ‘caustic embrittlement,” and this 
can be caused by exposure of the plate to the presence of 
excessive concentration of certain salts in boiler water. 
It was also found that caustic soda, which is the chemical 
usually kept in boiler water to prevent scale and corro- 
sion, will not cause intergranular corrosion, except at 
excessive concentration, and not then unless silica or some 
co-related element was present. Sodium sulphate was 
found not to afford protection against intergranular corro- 
sion in locomotive boiler service, even in large amounts 
which exceeded the sulphate alkalinity ratio usually recom- 
mended. It was further demonstrated that none of the 
common inorganic salts generally available would afford 
appreciable protection against intergranular corrosion of 
steel under tension. Laboratory experiments showed that 
definite protection could be obtained by the presence of a 
smal! amount of lignin compounds. 
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employees for the competition. 


that the members of the Central Valuation Board, under 
the provisions of the:Coal Act, 1938, have been appointed. 
the Board and the independent persons are Sir Laurence 
E. Halsey and Mr. Edward Humphrey Noel Ryde. Those 
appointed as persons engaged in the management of 
mineral estates having knowledge of coal mining and 
experience in the valuation of minerals are Mr. Cecil H. 
Bailey, Mr. Rollo S. Barrett, Mr. W. Forster Brown, Mr. 
Stephen R. Ellis, Mr. G. D. Mayhew, Mr. E. Borgan, Mr. 
David Rankine, Mr. A. R. Thomlinson, Mr. W. A. Baxter. 


connection with the construction of the Deer Isle-Sedge- 
wick suspension bridge in Maine, in the United States, an 
unusual method was adopted by the constructor in placing 
two 28ft. by 60ft. cofferdams in open water with only 
shallow cover over bed rock. The overburden at the pier 
sites was first removed and accurate contours and profiles 
were obtained by a plumb bob which consisted of an 80ft. 


cofferdams were then built up in the contractor’s yard, 
placed on barges and towed to the site, where they 
were lowered into position after the lower ends had been 
cut away to conform with the profile at the river bottom. 
When completely assembled each cofferdam weighed 
135 tons. 


rendered to the Electricity Commissioners show that 1679 
million units of electricity were generated by authorised 
undertakers in Great Britain during the month of August, 
1938, as compared with the revised figure of 1529 million 
units in the corresponding month of 1937, representing an 


days in the month (i.e., excluding Sundays and Bank 
Holidays) was twenty-six, as against twenty-five last 
year. During the eight months of 1938 up to the end of 
August the total amount of electricity generated by 
authorised undertakers was 15,288 million units, as com- 
pared with the revised figure of 14,340 million units for 
the corresponding period of 1937, representing an increase 
of 948 million units, or 6-6 per cent. 


September 9th, ‘the new 5-kW station of the British 
Broadcasting Corporation near Aberdeen was put into 
service. The new station supersedes the fifteen years’ old 
1-kW transmitter in the city. 
length of 233-5 m. and a carrier frequency of 1285 kilocycles 
per second is maintained by two separate constant-frequency 
drive units. 
mitter itself and consists of a temperature controlled 
oscillator and the other in the control room consists of a 


A novel feature is the precaution taken to reduce the time 
necessary to clear an earth on the Marconi feeder system, 
or aerial coupling circuit, such as might be caused by a 
lightning discharge in the neighbourhood of the aerial. 
The current which would flow to earth in this event is 


main anode voltage and automatically re-applies it after 
a short period. 
relay operates, 


Miscellanea. 





STEEL IN THE UNITED Srates.—According to the 
estimates of the American Tron and Steel Institute, during 
1937 the tonnage of steel in use in the United States 
amounted to 1050 million gross tons, as compared with 
840 million tons in 1929. The average amount of steel in 
use per person in the country is 18,100 Ib. 


ALUMINIUM.—A review issued by the Aluminium 
Information Bureau giving the final statistics of world 
production and consumption of aluminium shows that, 
whilst world consumption has increased by 25} per cent., 
the production has increased by 34 per cent. The pro- 
duction during 1937 was 482,900 tons and _ con- 
sumption amounted to 493,800 tons. 


PowER DEMAND FoR Ranp.—At the annual meeting 
of the Victoria Falls and Transvaal Power Company it 
was stated that during 1937 the demand for power 
increased by 57,000 kW. It is estimated that during the 
next four years the demand will increase at about 
50,000 kW annually. Work is being rapidly proceeded 
with on the last six generating sets of 30,000 kW at the 
Klip power station in order to meet the increasing demand. 
The completed station will have an installed capacity of 
400,000 kW. 

ConpuctoR WIREs FoR TELEPHONES.—A report states 
that Japanese engineers are providing a telephone service 
through the medium of low-voltage power lines in 
scattered parts of the country. The new system, which so 
far has a range of just over a mile, uses a telephone carrier 
frequency of 20 to 40 kC, so as to avoid interference with 
the 50 or 60-cycle frequency of the power line. It is stated 
that the use of the lighting wires for this purpose reduces 
the cost of telephone installation to about one-sixth the 
normal charge. 


SwepisH [Ron anp Street Inpustry.—The report 
presented at the quarterly meeting of Jarnverksféreningen 
shows that the export of iron ore during the first seven 
months of the year amounted to 8,109,000 tons, compared 
with 7,481,000 tons for the same period last year. Exports 
of iron and steel on the whole remained at the same level 
as in 1937. Total exports amounted to 196,300 tons, 
against 199,400 tons for January—July, 1937, At the end 
of July there were 149 furnaces in production, as com- 
pared with 186 last year. 

COMPETITION IN CRAFTSMANSHIP AND DRAUGHTSMAN- 
sHip.—The Physical Society announces that the tenth 
annual craftsmanship and Draughtsmanship Competition 
will be held as usual in conjunction with its annual exhi- 
bition of scientific instruments and apparatus in January 
next. Competitors must be in the regular employ of a 
firm or institution which will be exhibiting or has exhibited 
at least once during the previous three years, and which 
has been invited by the organising committee to enter its 


CENTRAL CoaL VALUATION Boarp.—lIt is announced 


As already announced, Lord Reading will be Chairman of 


An Unusvat Metuop or Practne Correrpams.—In 


ong lattice boom swung from a floating derrick. The 


GENERATION OF Etrctriciry.—The official returns 


ncrease of 150 million units. The number of working 


New B.B.C. Station at ABERDEEN.—On Friday, 


The station has a wave 
One of these units is built into the trans- 


mall master oscillator valve in conjunction with a tuned 
ircuit in an oven under thermostatic temperature control. 


aused to operate a relay, which immediately removes the 


An indicator warns the staff when the 


Air and Water. 





StockHotm Porr ImMPROVEMENTS.—Expansion and 
improvement works costing 3,000,000 kroner are to be 
carried out at the port of Stockholm. 


GERMAN SEAPLANE’S REcCoRD FLIGHT.—On a flight from 
the Azores to Port Washington, a distance of 2397 miles, 
the new German seaplane “ Nordstern” averaged the 
record speed of 175 miles an hour. 


A Recorp GueErR Fiicnut.—What is claimed to be a 
record flight for a glider with a pilot and carrying one 
passenger has been made by an Austrian pilot T. Kahl- 
bacher. The flight lasted 24 h. 51 min. 


Tue ‘“ QuEEN Mary.’’—When the Cunard White Star 
liner “‘ Queen Mary ” left Southampton on Wednesday, 
September 7th, she began her hundredth Atlantic crossing, 
and had carried about 136,000 passengers to that date. 


DecrEASING TRAFFIC AT SoutH WatEs Ports.—During 
the first eight months of this year the total exports and 
imports of the six chief ports of South Wales and Mon- 
mouthshire amounted to 15,773,000 tons, or a decrease of 
1,476,000 tons compared with the corresponding period 
of 1937. 

‘“ Lutrne ” SatvaGE AtTrEeMptT.—It is reported that the 
attempt to salvage the remainder of gold and silver in the 
wreck of the “ Lutine” by the dredger “ Karimata ”’ 
has been abandoned. A few coins and relics were recovered 
by the dredger, but after a wide search it has been decided 
that the main treasure has been dispersed by the tides. 
The dredger is to be overhauled during the winter and 
next spring will return to the East Indies. 


Lonpon snp Carpir¥F Arr Race.—The handicap air 
race from Heston to Cardiff, which is organised each year 
by the Cardiff Aeroplane Club, was won on Saturday, 
September 10th, by Captain Geoffrey de Havilland in a 
T.K.2. The winner covered the 192 miles course at an 
average speed of 187-5 miles an hour. The second machine 
to land was a “ Percival Gull,” piloted by Mr. H. J. 
Wilson, who took third place with an average speed of 
145-1 miles an hour, the second place in the race being 
taken by Mr. R. A. Winter in a “ Gipsy Comper” at an 
average speed of 158-8 miles an hour. 


New Fiormta Leaper.—On Friday, September 9th, 
the new flotilla leader H.M.S. “ Jervis ” was launched from 
the Hebburn shipyard of R. and W. Hawthorn, Leslie 
and Co., Ltd. The new ship has an overall length of about 
356ft. 6in., a displacement of 1600 tons, and her pro- 
pelling machinery is designed to develop 40,000 S.H.P. 
The “Jervis” is the seventy-third warship to be built 
by this company, which also has in course of construction 
a flotilla leader, H.M.S. “ Kelly,” a cruiser, H.M.S. 
“ Naiad,” the hulls of the destroyers “‘ Legion” and 
“ Lightning,” and the main machinery for the cruisers 
** Euryalus ”’ and “ Trinidad.” 

Deatu or Masor R. J. Duntop.—It is with regret that 
we note the death of Major R. J. Dunlop on Sunday, 
September 11th. He was a member of the firm of Thomas 
Dunlop and Sons, shipowners and grain merchants of 
Glasgow. Amongst a number of other offices he had held 
were the positions of President of the Chamber of Shipping 
in 1934, Chairman of the local branch of the Shipping 
Federation, President of the Clyde Steamship Owners’ 
Association, a director of Lloyd’s Register of Shipping, 
member of the Clyde District Committee of the National 
Maritime Board, member of the Imperial Conference on 
Merchant Shipping in 1906, and of the Merchant Shipping 
Advisory Committee of the Board of Trade from 1922-32, 
member of the Shipwrights’ Company of London, and a 
member of the Advisory Committee on Dock Charges of 
the Ministry of Transport. 

Gas Encrxe Proputsion or Surps.—aAn article on gas 
engine propelled ships, now in service on the inland water- 
ways of Germany, in Shipbuilding and Shipping Record, 
gives particulars of a new gas tug “ Ernst Tengelmann.” 
This boat has a rotary grate producer, automatic ash 
removal, gas-cleaning and cooling equipment, and three 
vertical, eight-cylinder, four-stroke gas engines developing 
a total of 900-930 H.P. The gas producer is of the suction 
type, the sub-atmospheric pressure preventing leakage 
into the vessel. Washing of the gas is effected by water 
sprays in cylindrical containers draining through the 
bottom of the vessel. Suction is maintained by a fan 
between the scrubber and the engines, thus relieving the 
latter and ensuring steady operation. The correct gas 
pressure and mixture are maintained automatically at the 
engines, no manual regulation being required, and the 
engine speed can be regulated between 220 and 450 r.p.m. 
from the wheel house. Steam required by the gas pro- 
ducer is generated in a jacket which serves also to prevent 
trouble from slag accumulations. Semi-automatic charg- 
ing of fuel to the producer is regulated by the engines 
themselves. The fuel consumption, of Ruhr anthracite 
is 0-78 lb. per B.H.P. hour. 

A Powerrvut Ocean Tuc.—A notable addition to the 
British mercantile marine is the new salvage and towage 
tug ‘“‘ Neptunia,” which has been built for the Overseas 
Salvage and Towage Company, Ltd., by Cochrane and Sons, 
Ltd. She is believed to be the most powerful vessel of her 
type in Europe, and is of 798 gross tons, with a beam of 
35ft. Tin. and a moulded depth of 16ft. 2in. Her triple 
expansion engines, which were built by Charles D. 
Holmes and Co., Ltd., develop 2000 horse-power. ¥ A 
speed of over 14 knots has been reached during her first 
trips, and her bunkers carry sufficient fuel oil for @ range 
of 9000 miles. Included in the elaborate wireless equip- 
ment of the vessel is a direction-finding installation 
similar to that fitted on large ocean liners. The ship has a 
complement of twenty, including the captain, two deck 
officers, three engineers, and a shipwright diver. It is 
expected that the new vessel will be stationed at Fal- 
mouth, from which port she will be able to proceed 
immediately to ships in distress within a wide range. The 
possession of such a powerful vessel will enable this 
country to compete with Continental companies in the 
towing of heavy ships for long distances, a class of work 
which has for many years been mostly in the hands of 
foreign firms, 








310 THE-ENGINEER Sept. 16, 1938 


THE THOUSAND ISLANDS BRIDGES OVER THE ST. LAWRENCE RIVER 


(For description see page 315.) 
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FIG. 1—SUSPENSION BRIDGE ACROSS AMERICAN CHANNEL 
FiG. 2—BRIDGES OVER CANADIAN CHANNELS 








Szpr. 16, 1938 


THE ENGINEER 





31] 











Che Engineer 


SEPTEMBER 16, 1938. 
CLXVI. No. 4314. 


e i, 


VoL. 





Contents. 


THE ENGINEER, wanretene 16th, 1938. 
A SEVEN-DAY JOURNAL dag nae 


LEADING ARTICLES—- 
THE OUTPUT OF FACTORIES ; 
ELECTRICAL ACCIDENTS IN COAL MINES” 


PAGE 


.. 297 


Si 
311 


SPECIAL ARTICLES— 
BRITISH ASSOCIATION. No. V dane: diame a A ss se 807 
EMPIRE EXHIBITION, GLASGOW. No. XX. (Iilus.) . 305 
NILE FLOOD. Z rai «cabo tale aaa 
SEVENTY-FOUR “INCH PRETORIA REFLECTOR. No. I. (Illus.) 298 
SOME CANADIAN WHARF STRUCTURES OF STEEL SHEET 
Prine. No. Il. mn) eer 


THOUSAND ISLANDS BRIDGE “aus . B15 


CONTRIBUTIONS OF ENGINEERING TO PHyYsIcs 
NEW METHOD OF METAL SPRAYING. (lIllus.) 
PORTABLE CONCRETE MIXERS. (Illus.) . ‘ 
RESISTANCE AND REACTANCE TapP- CHANGING GEAR 


LETTERS TO THE EDITOR— 
HIGH-SPEED INDICATORS ... 
“THE First Or. ENGINE” 


LITBRATURE ... ... 
BOOKS RECEIVED.. ae ce. aie e 
Gee rreemas. sa acde ert ake feed as see . 312 


OBITUARY 
Sir Bast MOTT ... 
SIR CHARLES SANDERS . 
Dr. CHARLES CARPENTER ... 


NEWS AND NOTES 
AIR AND WATER. “és ’ 
AMERICAN ENGINEERING NEWS. 
BRITISH PATENT SPECIFICATIONS 
CONTRACTS AND ORDERS ... nA 
CURRENT PRICES FOR METALS AND FUELS 
FORTHCOMING ENGAGEMENTS ... 
FRENCH ENGINEERING NOTES .. 
LAUNCHES AND TRIAL TRIPS ... 
MARKETS, NOTES AND NEWS ... 
MISCELLANEA aa 
PERSONAL AND BUSINESS ANNOUNCEMENTS .. 
RAIL AND ROAD ... 
SIXTY YEARS AGO 


(Iilus.) 


({'WO-PAGE SUPPLEMENT—THE 741N. PRETORIA REFLECTOR. 





NOTICES Lindl READERS. 


*,* Lf any Subscriber abroad should receive THE ENGINEER in an 
* imperfect or mutilated condition, he will oblige by giving prompt 
information of the fact to the Publisher, with the name of the Agent 
through whom the paper is obtained. ‘Such inconvenience, if suffered, 
can be remedied by obtaining the paper direct from this office. 

*,* For Subscription rates, see page 2 of Advertisements. 

*,* All letters intended for insertion in THE ENGINEER or containing 
questions should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. 
whatever can be taken of anonymous communications. 

*.* No undertaking can be given to return drawings or manuscripts ; 
* corre spondents are therefore requested to keep copies. 


No notice 


CHANGES OF ADDRESS. 


*,* Will Subscribers please note that in all advices regarding changes 
of address it is necessary to have both the old and new addresses, as 
our lists are kept alphabetically by towns. Advices of this nature 
_— reach us by the first post Wednesday morning prior to the 
alteration. 


Postal Address: ‘‘The Engineer,’ 28, 


London, W.C. 2. 
Telegraphic Address: ‘‘ Engineer Newspaper, Estrand, London.”’ 
Telephone: CENtral 6565 (10 lines). 


Essex Street, Strand, 








THE OUTPUT OF FACTORIES. 


SEVERAL astonishing figures appear in Special 
Memorandum No. 47 just published by the London 
and Cambridge Economic Service. The Memo- 
randum analyses returns for ‘‘ Output, Employ- 
ment, and Wages in the United Kingdom, 1924, 
1930, 1935.”’ It covers all industries that are con- 
ducted in factories, as well as building and contract- 
ing, mines and quarries, public utility services and 
Government Departments. The conclusion reached 
is that the physical output per operative in 
factories has increased “ about 7 per cent. from 
1924 to 1930, and about 25 per cent. from 1930 
to 1935; that is to say, 34 per cent. over the 
fifteen (? eleven) years.”” But whilst the output is 
estimated to have risen by this remarkable amount 
the value of the net output per head has remained 
almost stationary, owing to an equivalent fall in 
prices. That is very illuminating ; for assuming, as 
we may justly do, that the augmented “‘ physical 
output per operative ” has been secured by techno- 
logical advances, it is apparent—if the figures may 
be taken at their face value—that practically the 
whole value of the improvements in factory opera- 
tion has been passed on to the consumer. It is 
well known that mechanisation of industry leads 
invariably to reduction of market price, but it is 
instructive to find that the accordance between 
the two is so close. 


It is to be regretted that “ there is a deficiency 


of information as to physical output generally,” 
especially in mechanical and electrical engineer- 
ing, and in shipbuilding, but as far as the 
figures go we have the astounding increase per 








operative of 52 per cent. in five years in these 
trades. In other words, the increase in mech- 
anisation and works organisation made it pos- 
sible for one hundred men to turn out as much 
in 1935 as a hundred and fifty would have 
done only five years before. At the same time 
there was an increase in the number employed 
in electrical engineering and mechanical engineer- 
ing combined, but a heavy fall, obviously not asso- 
ciated with means of production, in shipbuilding. 
The increase in “ physical output ” for engineering 
—all branches, shipbuilding included—is so high 
(52 per cent) that one is tempted to suspect that 
the method of estimating is somehow and some- 
where at fault. A constant augmentation of 
“labour efficiency,”’ if we may so call it, of over 
10 per cent. per year for five years, would seem 
without explanation, to amount to little short of 
a revolution in productive methods. Between 1924 
and 1930 it was about 1 per cent. per year. 
Manifestly it is by no means easy to arrive at a 
just estimate of the rate of increase of efficiency 
by measuring the total output and dividing it by 
the number of persons employed. In some branches 
of engineering an asymptotic condition has already 
been closely approached, either because mechani- 
sation has a relatively small effect or because it 
has already been adopted almost up to the hilt. 
In others opportunities for great economies still 
exist, and clearly if they were included without 
correction the result would be misleading. The 
authors of the memorandum have not failed to 
take account of that fact, and an attempt has been 
made to “‘ weight ’ the averages, so that the final 
estimates may give a reasonably just picture. 
Whilst it seems hardly probable that the weighting 
is so accurate that no possibility of miscalculation 
exists, the figures may, we think, be accepted as 
correct within a reasonable margin of error. 

As long as the cost of labour continues to rise, 
as by the shortening of hours, the increase of rates, 
holidays-with-pay, and taxes for social service, 
the continual improvement and increase of mecha- 
nisation will remain a necessity, for the only alter- 
native, a steep rise in selling prices, would in the 
end defeat itself. But it will be an astonishing feat 
if output efficiency per operative, by continuing at 
the recorded rate, doubles itself in ten years. 
Whilst we do not say that so rapid an increase is 
impossible, it must be observed that it can only be 
achieved by heavy capital expenditure on mecha- 
nical equipment, and that it is not likely to take 
place save under economic pressure. The most 
effective pressure, as we have before now pointed 
out, would be a material reduction of hours of 
work without a corresponding reduction of pay. 
The result of that course would be to force em- 
ployers to adopt more and more mechanisation in 
order to reduce the incidence of labour costs in 
total costs per piece. The belief held by many 
people that a reduction in working hours must 
logically lead to an increase of employment is 
fallacious, and it will continue to be fallacious 
until workshop practice has been carried to the 
point at which no further reduction in cost can be 
achieved by changes in workshop practice. 


Electrical Accidents in Coal Mines. 


SINCE an electrical conductor presents the same 
appearance, irrespective of whether it be alive or 
dead, it is not to be wondered at that electricians 
and others sometimes receive shocks and make 
mistakes that cause short circuits. However well 
electrical machines and apparatus may be designed 
and constructed, it is beyond the range of possi- 
bility to avoid these calamities entirely, although 
better supervision might easily lead to an appre- 
ciable reduction in the number. The human 
element has been at the root of many disasters, 
not by any means confined to the electrical 
industry. Some have been of a very serious nature, 
affecting many individuals and those whose duty 
it is to see that work is properly carried out should 
recognise the gravity of their calling. That there 
is ample room for better supervision in certain 
quarters is evident from Government reports. The 
report of H.M. Electrical Inspector of Mines for 
the year 1937 gives, as before, some glaring 
examples of carelessness on the part of persons 
engaged on the inspection, alteration, and repair 
of electrical equipment used in acquiring coal. 
Despite the elaborate regulations governing the 
use of electricity in mines, the care exercised in 
the design, construction, and testing of electrical 
mining equipment, accidents continue to happen 
by the disregard of rules. 

Of the fatal accidents that might have been 
avoided by a little thought, the case of a man who 
touched high-tension live fuses is a good example. 








Although he had tripped the main switch before 
he removed the fuse cover in a switch cubicle, at 
the request of the winding engine man, he closed 
it again and omitted to open it before he resumed 
his work on the cubicle. Another case of foolish- 
ness was that of a labourer employed in applying 
lagging to a steam pipe attached to the outside of 
a winding engine wall, near the roof, with a high- 
tension power line above it. While carrying out 
the work he climbed on to the roof, came into 
contact with the line, and died immediately. 
Clearly the man should have had strict instructions 
not to go on the roof or the line should have 
been disconnected from the supply. A mine 
manager and fireman were killed in consequence 
of the ignition of firedamp, caused by the sparking 
of a motor which, like the starter, was not designed 
to be fireproof, but how they came to be employed 
in a dangerous atmosphere, the report does not 
explain. The most serious accident in 1937 
was the ignition of firedamp at the Markham 
Colliery, Derbyshire, on January 2I]st, resulting 
in the loss of eleven lives and injury to three other 
men. This accident formed the subject of a special 
report by Mr. J. R. Felton, Divisional Inspector 
of Mines, following a public inquiry. It was found 
that the firedamp was ignited by the use of a coal- 
cutting machine switch with the cover plate 
imperfectly attached. Two days before the explo- 
sion one of the colliery electricians removed the 
switch cover to examine the switch and in replac- 
ing it failed to notice that coal dust had been 
trapped in the bottom joint, which was therefore 
faulty. The gap sufficed to pass the flame of fire- 
damp ignited within the switch-box to the sur- 
rounding atmosphere, and so caused an explosion. 
Although it was ten years old and not of certified 
flameproof design, when tested in an explosive 
atmosphere with the switch cover properly closed, 
the coal cutter behaved perfectly. Caused partly 
by the human element and partly by faulty design 
which did not permit of proper examination of 
the joint, this accident was the most disastrousof the 
year, although another considerably more serious, 
but, even if the cause be proved to be electrical, 
not coming within the range of the present report, 
occurred at the same colliery on May 10th last. 
Just as many of the fatal accidents were attribut- 
able to absent-mindedness and lack of attention 
to regulations, so were many that did not prove 
fatal. While an electrician was fixing a cable 
terminal box in the circuit -breaker compartment 
of a four-unit cubicle switchboard, he received. a 
severe shock and burns by touching a high-voltage 
fuse supplying a potential transformer. Although 
the isolator for the circuit breaker in the cubicle 
had been disconnected, the injured man did not 
know or had forgotten that the potential trans- 
former was fed from the bars which were supplied 
by duplicate lines from another colliery. As these 
lines had not been isolated, the potential trans- 
former remained alive, despite the fact that the 
circuit breaker in the cubicle concerned had been 
disconnected. 

These examples of incorrect procedure might be 
considerably extended, but sufficient has been said 
to indicate that there is room for improvement in 
the organisation of electrical work carried out in 
coal mines. It also seems that more attention 
should be paid to firedamp detectors which, 
according to Mr. Felton’s report on the Markham 
Colliery disaster, were not used to the best advan- 
tage. It is the duty of the mineowner, agent, and 
manager to comply with and to enforce the general 
regulations relating to the use of electricity at 
mines under the Coal Mining Act, 1911, but the 
repeated references in the report we have dis- 
cussed to the neglect of these rules show that there 
is much slackness on the part of individuals classed 
as electricians. According to the rules, every 
person appointed to supervise, examine, or adjust 
electrical apparatus shall be competent for the 
work he is set to undertake. No person except 
an electrician, or competent person acting under 
his supervision, shall undertake any work that 
involves technical knowledge required to avoid 
danger. As far as the electrician is concerned, 
possession of the certificate issued after the exami- 
nation of the Association of Mining Electrical Engi- 
neers is generally recognised as evidence of com- 
petency. But since many of the accidents recorded 
in the report were attributable to absent-minded- 
ness or failure to exercise proper care, the question 
arises as to whether the technical examination 
basis of selection is suflicient. The ability of men 
to keep their wits about them and the desirable 
characteristic of leaving nothing to chance are 
just as important as technical knowledge, although 
somewhat difficult—except perhaps to the psycho- 
logist—to detect in men applying for jobs. 
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Grinding Practice. By Frep A. CoLvin and FRANK A. 
SranLey. London: McGraw-Hill Publishing Com- 
pany. 1937. Price 18s. 


THE authors of this book give an outline of the 
development of commercial grinding for finishing the 
surface of metal parts in engineering works, and 
discuss the advantages the process offers to the pro- 
duction engineer in obtaining highly finished work 
to close limits of error at low costs. The book is not 
confined solely to the process of what is known as 
commercial grinding, but also deals with tool and 
cutter grinding, types and uses of grinding wheels, 
mounting and dressing grinding wheels, and also the 
use of magnetic chucks for holding the work piece 
for flat surface grinding. 

It is now some forty years since manufacturing 
engineers in this country became generally interested 
in the finishing of metal surfaces by machine grinding 
as distinct from the older method of polishing and 
lapping after the turning operations in the lathe. 
But grinding did not immediately become the 
accepted practice for finishing even cylindrical sur- 
faces, nor, indeed, could it be, because the machines 
were not available. The plain grinding machine for 
finishing turned parts was the first type offered to 
manufacturers. The choice lay mainly between two 
alternative designs. There was the Norton type, 
distinguished by a rigid grinding head and sliding 
work table, and there was the Landis type, having a 
rigid table and a sliding head, each having its indi- 
vidual advantages and disadvantages. After these 
there followed the Churchill, and the Brown and 
Sharpe universal grinders, the Heald internal grind- 
ing machine, and other machines for dealing with flat 
surfaces. Looking back, it is perhaps not surprising 
that some manufacturers hesitated before adopting 
grinding practice, particularly those engaged on 
medium and heavy engine production. It has to be 
remembered that the grinding machine was originally 
intended and was looked upon as a finishing machine 
only. That meant that the work piece had first to 
be set up in the lathe to be rough turned, and after- 
wards taken to the grinding machine to be finished. 
Hence the economy of installing an expensive 
machine for the finishing process looked, to say the 
least of it, very doubtful. In fact, so doubtful did 
the proposition appear that some manufacturers 
were lead into the error of thinking that the process 
could be tested by temporary expedients, and, strange 
or even foolish as it may appear at this date, some 
went to the length of testing the method by having 
a grinding head fitted to the saddle of an ordinary 
turning lathe. The result was disappointing, as it 
was bound to be under such primitive conditions, for 
it can easily be seen that the essential condition for 
good grinding, that of rigidity, was entirely lacking, 
particularly so in the design of the ordinary lathe of 
that day. It can be taken as a proof of the advantages 
and the efficiency of the grinding method that in spite 
of all the setback to which it was subjected in the 
early days, progress in the then new field of operation 
was steady, and was gradually accelerated until it 
became general. 

But it is a mistake to suppose or to take for granted, 
as some present-day engineers are inclined to, that 
the quality of finish in the lathe before the advent 
of the grinding machine was of a very inferior 
character, for such was not always the case. The 
skilled turner—and he was skilled in those days— 
could and did produce highly creditable work, both 
as regards quality of finish and limit of error in size. 
The authors of this volume have made the mistake 
of assuming that the journal of a shaft finished in 
the lathe is neither round nor well finished, and that 
for this reason extra running clearance in the bearing 
must be allowed. That assumption is entirely 
fallacious. It shows a lack of appreciation, if not 
want of knowledge, of the methods employed by 
skilled craftsmen to which in this country we have 
been and are accustomed. It is also unnecessary to 
try and boost the advantages of finish grinding at 
the expense of the quality of work from the lathe ; 
the claims for grinding are too well established to 
need any boost of that description. It is an accepted 
fact that given proper conditions the process of finish 
grinding to accurate dimensions is as a rule quicker 
and more economicaf than the finish from’ the lathe, 
and also when it is a question of finishing heat- 
treated and hardened steels, the grinding operation 
is practically indispensable to modern production 
methods. At the same time, it must not be forgotten 
that before the advent of the grinding machine, 
methods were adopted to ensure the production of 
round and well-finished journals on such parts as, 
for instance, crankshafts for high-speed engines and 
also on the shafts of fast-running turbines. To get 
the required finish for these parts it was customary 
to resort to lapping, and with a properly constructed 
lap it is possible to obtain a highly finished journal 
or crank pin that is both parallel and round. But it 


can be admitted that where grinding facilities are 
available the grinding method will be found more 
It is a mistake, however, to claim or to 


economical, 











expect too much for the grinding process, and our 
authors are inclined to fall into this error when they 
say: “If the shaft is ground to a very smooth finish, 
there is likely to be little wear between the shaft and 
bearing.’’ Now a bare statement of that description 
without qualification is, when applied to a running 
shaft in a bearing, just pure nonsense. Every engineer 
knows that a bearing will give trouble, no matter how 
well it has been ground, unless it has been properly 
designed to take the load it is expected to carry, and 
also has adequate lubricating facilities. The con- 
ditions for a trouble-free bearing of any description 
are absence of undue load pressure, correct load dis- 
tribution, and good lubrication. Given these three 
conditions, it matters little whether the journal has 
been finished ground, lapped, or well turned, so far 
as satisfactory running is concerned. That is why 
many engineering works, where facilities for grind- 
ing heavy parts were not available, have been and 
are able to turn out high-speed engines, turbines, 
compressors, &c., without ‘bearing’ troubles. 
There are many turbines running with a journal 
periphery speed of 8000ft. per minute that have 
never been in the grinding machine, but have been 
turned and lapped in the lathe, and are running with- 
out bearing troubles of any sort. That, of course, is 
not to say the bearings would have been less satis- 
factory had they been finished ground, but it does 
mean that grinding in a case of this kind is not an 
indispensable operation. 

The authors give many practical hints on grinding, 
grinding machines, and grinding wheels generally, 
and had they confined their attention more closely 
to the subject, the volume would have been more 
concise and not a whit less valuable, but they have 
delved so far into the why’s and wherefore’s of grind- 
ing that the book tends to be discursive and not 
always exactly accurate. The question of the running 
shaft in a bearing, already cited, is a case in point, 
and the comparison the authors make between the 
ground and the turned rolls used in sheet metal 
mills is another. Now roll turning in rolling mills 
has always been a highly specialised job, and but few 
machinists would consider themselves competent to 
discuss the methods adopted by the experienced 
chilled roll turner, and one would have thought that 
the last place to find it discussed would be in a book 
entitled “‘ Grinding Practice.’’ Nevertheless, there 
it is. Anyone familiar with the old practice followed 
in sheet metal rolling mills will know that the upkeep 
and condition of the rolls was generally entrusted to 
one man, known as the roll turner, whose knowledge 
of the rolls and of roll turning had been gained in the 
hard school of experience, and had often been handed 
down from father to son for two or three generations. 
This man knew his rolls from the outside of the 
““chill”’ to the core, and as the depth of the chill 
diminished with each successive re-turning opera- 
tion, he knew for which particular purpose they 
would be best suited in the rolling mill. More 
than that, he also knew with almost uncanny pre- 
cision just the amount of camber to allow on a pair 
of rolls which were to be used for rolling sheets of 
any given thickness or gauge and to produce a uni- 
form section of metal from the centre of the sheet to 
its edge. It is a point worthy of notice that though 
roll grinding is fast becoming universal practice, 
and is displacing the skilled roll turner, the rule for 
camber allowance established by the skilled specialist 
still holds good, and is closely followed in the grinding 
process. 

In cases where it becomes only a question of surface 
finish for rolls there can be no question as to the 
superiority of the grinding method, and the authors 
do well to stress that point. Particularly is that true 
when the rolls are for use in paper and other soft 
material mills, but in the case of sheet metal mills 
the problem is more complex, for although the metal 
is almost invariably heated in closed or muffle fur- 
naces, the surface of the metal quickly becomes 
oxidised during the rolling process, and unless the 
consequent scale is constantly removed, the metal 
surface would be ruined by the scale being rolled 
in, however well the surface of the rolls were finished. 
Finishing sheets by the cold rolling process is, of 
course, another matter, but even here when the 
sheets are to be used for making articles that demand 
a particularly good surface, care must be exercised 
to exclude all scale from the surface of the sheet during 
the initial or hot rolling stage. 

When new methods are introduced in the machine 
shop it is usually found that many of the pitfalls 
found in the older methods of manufacture have to 
be guarded against, if trouble is to be avoided, and 
the introduction of grinding was and is no exception 
to the rule. In this country with our apprentice 
system, the beginner is taught or quickly finds out 
for himself where some of these pitfalls lie, but in 
this book the authors apparently think it is necessary 
to go right to the rudimentary principles of machine 
shop practice to warn their readers how to avoid some 
of the troubles that may easily come their way if 
they should at any time be operating a grinding 





machine, and they quote so high an authority as 
the Brown and Sharpe Manufacturing Company on 
the importance of using coolants to prevent heating 
the workpiece while it is being ground, and the 
errors in the work that will follow if this is neglected. 
This, of course, is all very true, and so also are the warn- 
ings that are given against using poor and ill-formed 
centres and face plates that do not run true, but the 
point is that all these sources of error are equally 
true when applied to work on the ordinary turning 
lathe, and are not confined in any sense to the grind- 
ing operation alone. An operator with ever so little 
experience on the lathe would quite naturally and as 
a matter of course take care that these errors were 
guarded against whenever he came to do grinding. 
It is undoubtedly a fact that the real skill of a 
machinist is shown by the way he holds and handles 
the workpiece on which he is engaged, whether it 
be grinding or any other machine shop process. The 
machine and tools may be the very best obtainable, 
yet in spite of that the work produced can never be 
satisfactory unless the workpiece has been skilfully 
handled, and that is one of the chief reasons why 
many firms spend so much money in providing special 
fixtures to support the work correctly while it is being 
machined, that feature being every bit as important 
as the saving of time in setting. 

Whilst the authors give some valuable information 
on this not too well understood subject of grinding as 
applied to engineering production, it might with 
advantage have been given in more concise form, and 
still more useful data might have been included. A 
closer analysis of grinding versus metal cutting with 
tools, and particularly metal cutting with the more 
modern carbide cutting tools, would have been a 
welcome addition to present knowledge. Metal 
cutting with precision has been greatly enhanced 
with the higher class machine tools now available, and 
this, coupled with the cutting qualities of carbide 
tools, would appear to leave grinding far behind so 
far as removing of surplus metal is concerned. 
Accurate data on this subject would doubtless be 
appreciated by production engineers and by all who 
are interested in modern machine shop practice. 


SHORT NOTICES. 

Practical Cable Jointing. 1938. London: W. T. 
Henley’s Telegraph Works Company, Ltd. Price 5s.— 
The popularity of this practical handbook is indicated 
by the early publication of a third edition, the first and 
second editions having established the work as an authori- 
tative production on this important branch of electrical 
practice. Although it appeals mainly to cable jointers, 
students who contemplate taking up positions in the 
electric supply business will find it useful and instructive. 
It has the advantage of having been compiled by cable 
experts with long experience in the cable making and 
laying industry, and the instruction given may therefore 
be taken to be sound. Every stage in the jointing and con- 
necting up of cables is fully illustrated and explained, 
there being over 500 reproductions of photographs, in 
addition to line diagrams. New sections which have been 
added to this third edition deal with the jointing of 
screened type cables and testing for moisture in paper 
insulated cables. Pages on safety first precautions against 
electric shock and fire are particularly useful to beginners. 
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Obituary. 


SIR BASIL MOTT. 


Ir is with very great regret that we record the 
death last Wednesday, September 7th, at almost 
seventy-nine years of age, of Sir Basil Mott, senior 
partner of Messrs. Mott, Hay and Anderson, of West- 
minster. Basil Mott—he was not created a baronet 
until 1930—was born at Leicester on September 16th, 
1859, and received his academic education at Leicester 
Grammar School, the International College, Isleworth, 
in Switzerland, and at the Royal School of Mines, where 
he became Murchison Medallist in 1879. Some years’ 
work as a mining engineer in several collieries followed, 
and gave him experience of underground operations 
which was to prove invaluable in after life. 

It may be regarded as certain that Basil Mott 
would have made his mark in whatever department 
of engineering he decided to choose. In fact, how- 
ever, his work was partly chosen for him. His mining 
experience combined with his obvious abilities to 
commend him to the notice of the late Mr. J. H. 
Greathead, and the offer of work under so eminent 
a man being gratefully accepted, Basil Mott as first 





his assistant and later his partner, was committed to 
an absorbing interest in tunnelling 
operations in general and the tube 
railways of London in particular. 
Basil Mott came to London at a 
period rather remarkable in_ its 
engineering history and that of all 
great cities. The steam engine had 
during the past century steadily 
revolutionised the means of power 
production, and in doing so had 
cheapened the cost and increased 
the supplies of many materials 
and goods previously only within 
the means of a very small propor- 
tion of the people. It had also 
brought about an enormous change 
in the means of transport, par- 
ticularly over large distances. But 
engineering, apart from the supply 
of gas for lighting and in other 
minor matters, had scarcely affected 
the more private and personal lives 
of the people. Sewage disposal, 
water supply, and many of the 
other services on which it is not 
too much to say the very existence 
of the populations of large cities 
now depend, were ill-organised or 
non-existent, and the need for 
their improvement only beginning 
to be felt. Of more direct concern 
with the future life of Basil Mott, 
the means of transport within large 
cities had only just began to change 
and was little better than that 
which had existed for centuries. 
“It was not so very long ago,” 
said Basil Mott in his Presidential 
Address to the Institution of Civil 
Engineers in 1924, ‘‘ since the only 
means of travelling from one part 
of London to another, for the vast 
majority of the population, was 


walking. Carriages were only for 
the very few. There was a certain 
number of ‘hackney coaches ° 


before the introduction of the cab 

in 1820, but no serious attempt to 

provide public conveyances at a 

moderate price in a systematic 

manner was made until the London 

General Omnibus Company started to run omnibuses 
in 1856.” But these horse-drawn buses were slow, 
and, as will be within the memory of many still 
living and very much younger than Sir Basil, they 
were not only uncomfortable, but were scarcely con- 
sidered ‘“ genteel.”” No “lady” could ride in one 
and a “ gentleman’? was expected rather to take a 
cab or walk. By 1870 the number of passengers 
carried by omnibuses had risen to 42 millions per 
year, but the true significance of that apparently 
large figure can only be judged by a comparison with 
that of over 1000 millions of passengers per annum 
carried to-day. As a more rapid means of trans- 
port within a city, the Metropolitan Railway was 
opened in 1863 from Bishop’s Road to Farringdon 
Street. At first it inspired others to propose like rail- 
ways in other districts, but the impulse partially 
faded out in face of the difficulty of using steam loco- 
motives in ill-ventilated tunnels. Conditions were 
such as to justify the saying of a witty commentator 
‘‘ that you looked in the faces of the unhappy passen- 
gers and realised that no one was travelling except 
under the compulsion of necessity.”” If time did not 
press and one’s means would not run to a cab fare, 
it was preferable to walk. 

Such were the conditions of urban transport 
at the time when Basil Mott joined Mr. Greathead. 
He was to be to a considerable extent responsible 
for their betterment. Greathead at the time had 


recently invented the tunnel boring shield, which 
bears his name, and which has continued to be used 








eighteen months thereafter Basil Mott was retained 
by the directors of the company to take charge of 
the running of the railway. The difficulties of actual 
construction had been considerable, but in some ways 
those encountered and successfully overcome during 
the early period of running were even greater. 
tric traction was then in its infancy and.the various 
troubles that arose called for almost incessent work. 


after it was opened, and it at once encouraged a 
period of activity in tube railway construction. 
Between 
authorised. 
Baker, Basil Mott was responsible among them for 
the construction of the Central London Railway from 
Shepherd’s Bush to the Bank Station. 
was distinguished from others by the use of accelera- 
tion and deceleration ramps at the exits and entrances 
of the stations, a system of construction the advan- 
tages of which for lines with frequent stations Sir 
Basil continued to point out till the time of his death. 
Construction of the railway was not carried out with- 
out encountering difficulties, and the work at the 
Bank Station was of a particularly troublesome nature. 
Many of the methods now used as ordinary and 
standard practice for overcoming such difficulties 
were devised by Basil Mott, and so well was the 
foundation laid that little technical trouble need now 
be apprehended in the driving of tunnels under 
London. 


in a condition essentially unchanged from that day 
to this. He was engaged upon forcing through Par- 
liament a Bill for the construction of the “ City and 
Southwark ”’ railway, a scheme violently opposed by 
every local authority, the gas and water companies, 
the omnibus company, the railway companies, and, 
in fact, anyone and everyone who could establish 
any kind of locus standi. The courage with which he 
maintained the contest and the unfailing courtesy 
he showed his opponents under the most trying cir- 
cumstances, made a great impression on his assistant, 
and maybe helped to mould Basil Mott’s character 
to the tolerant form which so endeared him in after 
life, even to those who opposed his views most strenu- 
ously. The Bill became an Act in 1884, and two 
years later the work was started, and Basil Mott was 
appointed resident engineer for its construction. It 
is worthy of note that he was only twenty-five years 
of age at that time. Yet despite his youth, his capacity 
so impressed itself upon Mr. Greathead as to induce 
him to entrust Basil Mott with the heavy responsi- 
bility of carrying out a work which was not only 
actually of a highly difficult technical character, 
but was also revolutionary in conception and hotly 
opposed in principle. The railway ran from the 
Monument in the City of London to Stockwell, south 
of the Thames, a distance of rather more than 3 miles, 
and was opened to traffic in December, 1890. For 
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The success of the new railway was assured soon 


1890 and 1900 seventeen new tubes were 
In partnership now with Sir Benjamin 
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By 1900 the success of the tube principle had become 


so evident that there was violent competition to 
secure the right for the construction of new lines. 
Out of thirty Bills deposited before Parliament, no 
less than nine were for lines from Hammersmith to 
the City vid Charing Cross, the Strand and Fleet 
Street. Parliament, exasperated perhaps by a long 
struggle in which proposals were so modified and 
amended as to become scarcely recognisable, only 
authorised the construction of 4 new miles. There 
can be little doubt that a line on the route proposed 
from Piccadilly to the City would now be of great 
service. But the opportunity was missed, and owing 
to increased construction costs seems never likely 
to recur. Sir Basil always felt that the matter of 
the lay-out of the London tubes had been unnecessarily 
muddled. In his Presidential Address to the Institu- 
tion of Civil Engineers, he remarked with some 
bitterness : ‘“‘ We are a peculiar people or it may be 
we are peculiarly governed, but, as usual, when it 
was too late, a very able Royal Commission was 
appointed in 1903 to consider the question of London 
traffic, and an admirable report was issued after an 
exhaustive inquiry, involving the expenditure of 
many thousands of pounds. So far as I am aware, 
however, no single suggestion made by that Com- 
mission has ever been carried out.” 

For the remainder of his life Sir Basil Mott was at 
frequent intervals concerned with enlargements, 
alterations, and extensions of 
the tube railways of London. One 
of the more notable of these works 
was the enlargement of the old 
10ft. 2in. and 10ft. 6in. tunnels of 
the City and South London Rail- 
way to the standard diameter of 
1lft. 8}in. It was hoped to carry 
out the work without interfering 
with the running of the trains, by 
using special shields encircling the 
old tunnels, the lining of which 
was removed as the shields travelled 
forwards. Unfortunately, the 
shields could not be used every- 
where, and enlargement had in 
some places to be carried out by 
hand with ordinary poling boards. 
After 10,280 yards out of a total 
of 13,000 yards had been enlarged, 
there was a subsidence at a hand 
driven face, which might have had 
very serious consequences. Trains, 
were, however, stopped in time, 
and no one was injured, but the 
decision was regretfully taken to 
close the line until the remainder 
of the work was finished. 

It would be tedious to recall all 
the work on the tubes of London 
which was carried out under Basil 
Mott’s direction, but it was pecu- 
liarly fitting that his firm should 
be associated with Sir Harley 
Dalrymple Hay and C, S. Meik 
and Halcrow for the improvement 





of the Central London line now 
being carried out. 
Basil Mott’s connection with 


the construction of bridges began 
when he was appointed joint 
engineer with Sir Benjamin Baker 
for the widening of Blackfriars 
Bridge, London. On Sir Benja- 
min’s death in 1907, just as the 
actual work was beginning, he 
assumed full responsibility for it, 
and carried it to a successful coh- 
clusion. It was not, however, 
until after the war that his abilities 
as far as bridge design was con- 
cerned were fully developed. Between 1914 and 1918 
the whole routine of his life, like that of other men, 
was upset. Instead of supervising the construction of 
civil engineering works, he found himself fully em- 
ployed in connection with defence schemes in France, 
whilst his capacity for more general affairs was 
demonstrated on several Government Committees. 
For his work in those critical years, which called him 
as far afield as India, he was made a Companion of 
the Order of the Bath. 

After the conclusion of hostilities he was frequently 
consulted by the Ministry of Transport, and he sub- 
mitted reports on the Charing Cross Bridge scheme, 
road bridges over the Forth and Tay, the Channel 
Tunnel, and other important schemes. He became 
a member of the Severn Barrage Committee of the 
Economic Advisory Council. It was perhaps the 
controversies that occurred over the suitability of 
many of these schemes to be carried out which caused 
him to complain that in these latter days it seemed 
more difficult to get a decision made in matters of 
public interest than formerly. He thought that oppor- 
tunities now existing for making alternative sugges- 
tions made it less easy to decide on the merits of a 
scheme, and would only admit rather grudgingly 
that the possibility of considering a multitude of 
suggestions might really be an advantage. Like 
most engineers, the writer fancies, he thought it 
more important that the work should be built than 
that its benefits should be delayed by an attempt to 
decide too precisely what form it should take in 
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order to meet a number of conflicting requirements. 

Though many of the schemes with which he was 
connected have not yet come to fruition, there is 
much work to be seen in this country for which he 
and the partners associated with his name were 
responsibie. Among bridges may be instanced the 
Southwark Bridge over the Thames, Queensferry 
Bridge near Chester, the new Tyne Bridge at New- 
castle, Wearmouth Bridge at Sunderland, the vertical 
lift bridge over the Tees at Middiesbrough (first of 
its kind in this country), and several others, too 
numerous to mention here. The design of the Mersey 
Tunnel and the supervision of its construction was 
undertaken by his firm in association with Mr. J. A. 
Brodie. Latterly, despite the weight of his years, he 
had taken a particularly active interest in the progress 
of the work on the construction of the Dartford and 
Purfleet Tunnel under the Thames. 

Of all the works carried out under Basil Mott’s 
direction, the one the responsibility of which weighed 
most heavily upon him was, however, connected 
neither with tunnels nor bridges. In 1925 consider- 
able anxiety arose as to the condition of St. Paul’s 
Cathedral, and a Works Committee of Engineers and 
Architects was appointed to take whatever steps were 
necessary for the preservation of the fabric. Mr. Mott 
was appointed Chairman. The means adopted con- 
sisted, it will be recalled, in the grouting of the piers 
with cement. Mr. Mott felt very keenly how dis- 
astrous would be the effects should any damage be 
caused to the building whilst the work was pro- 
ceeding. 

In public life Basil Mott achieved many honours. 
His connection with the Institution of Civil Engineers 
began in 1895. He became Vice-President in 1920 
and was elected President in November, 1924. He 
was an Associate of the School of Mines, a Fellow 
of the Royal Society, an Honorary Member of the 
Royal Engineers, and a member of the Société des 
Ingénieurs Civils de France. In the King’s Birthday 
Honours List of 1930 he was created a baronet, in 
recognition of his many services to engineering, an 
honour which he richly deserved. 

Sir Basil Mott, whose loss will be severely felt not 
only among his professional associates, but also by a 
host of other friends, was wholeheartedly an engineer. 
He considered engineering the most useful of all 
professions and the finest occupation to which any 
man could devote his life’s work. That sentiment 
finds an echo in the hearts of all engineers, whether 
they are fated to achieve as much or very little. 
His technical qualifications were superimposed 
upon a character of peculiar charm. We have 
remarked already upon the courtesy and considera- 
tion which he showed as a young man. They increased 
rather than diminished as he gained experience, 
power, and distinction, and made him amongst the 
widely beloved engineers of Westminster. 


SIR CHARLES SANDERS. 

By the death of Sir Charles John Ough Sanders, 
K.B.E., which took place on September 7th, at 
Whybourne Chase, Minster, Sheerness, shipping 
circles are deprived of a recognised authority and 
expert on shipbuilding and load-line questions. Sir 
Charles Sanders was also a well-known worker among 
the poor, particularly in connection with the Shaftes- 
bury Society and Ragged School Union, in which he 
was interested for more than forty years. 

A Devonshire man, he was born in 1865 and was 
the son of the late Mr. J. C. Sanders, of Devonport, a 
naval officer. Coming from a family which was 
identified with maritime interests, Sir Charles was 
connected with shipping all his life. After being 
educated privately and at King’s College, London, he 
entered the Civil Service in 1885 and served in the 
Marine Department of the Board of Trade until 1917. 
His work during this period of service was partly 
connected with the administration of the Merchant 
Shipping Acts, and he gained an expert knowledge 
of their application to shipping, shipbuilding, and 
marine engineering. Having acted as secretary of 
international conferences and departmental com- 
mittees on subjects such as load-line and tonnage 
measurements, he was selected by the President of the 
Board of Trade, at that time Mr. Lloyd George, to be 
the first Secretary to the Merchant Shipping Advisory 
Committee, which was formed on the passing of the 
Merchant Shipping Act, for the purpose of expediting 
the building of merchant ships. 

During the war he was engaged in work which 
included inquiries into casualties to ships and the 
building and repairing of ships. Early in 1916 a 
grave difficulty presented itself to the Government 
in connection with the efforts that were being made 
to make up the serious losses of merchant ships by 
building new tonnage. The reason for this difficulty 
was that, because of large increases in cost of labour 
and materials, shipbuilders could not build the ships 
required at the prices fixed in their contracts with 
shipowners. Sir Charles was accepted by both sides 
as arbitrator, and a tribute was later paid to him in 
the House of Commons on the success of this work. 

When the Ministry of Shipping was formed in 
December, 1916, he became Director of Shipbuilding 
Work in the new Ministry, under Lord (then Sir 
Joseph) Maclay, Shipping Controller. In 1917 a 
Shipbuilding Council was constituted in the new 
Admiralty Controller’s Department and Sir Charles 





was joint secretary of this Council. Subsequently the 
late Viscount Pirrie was appointed Controller- 
General of Merchant Shipbuilding and Sir Charles 
became his assistant. When Lord Pirrie left, in 1919, 
he paid a high tribute to the services which Sir Charles 
had rendered. ‘‘ Your unique experience,” he wrote, 
“in connection with the Board of Trade, and as 
Director of Shipbuilding Work, under the Shipping 
Controller, specially fitted you for the delicate and 
trying work which you had to carry out in connection 
with my department. Your counsel and guidance 
have been material to the interests and wellbeing of 
the whole department ever since its formation in 
May, 1917.” 

In January, 1918, Sir Charles joined the Ship- 
building Employers’ Federation as chairman of the 
conference and works board, and he was later, until 
1927, also the secretary of that body, although he 
still continued his work with the Ministry of Shipping. 
Relinquishing these positions, he became Chairman 
of the Load-Line Committee, which was set up to 
examine the existing freeboard tables in relation to 
the reports of the Load-Line Committee of 1913 and 
1915, of which Sir Charles had been secretary. The 
work of this Committee also included the question as 
to whether, timber-laden ships should have a special 
load-line, and whether tankers should be more deeply 
laden. The Committee worked for two years, and the 
International Load-Line Convention, signed without 
reservation by the representatives of twenty-nine 
countries, was based on the work so admirably 
carried out under the direction of Sir Charles. 

He was created a Commander of the Order of the 
British Empire in 1918, and a Knight Commander 
in 1920. He was also a Commander of the Crown of 
Italy. In 1919 he was elected an Associate of the 
Institution of Naval Architects, and in 1922 an 
Associate Member of Council, later becoming, in 1934, 
the Honorary Treasurer and, in 1937, Honorary 
Vice-President of the Institution. In 1931 he read a 
paper before that body entitled ‘“‘ The Establishment 
of an International Load-Line.” 

In addition to his many official activities, Sir 
Charles found time for all kinds of religious, social, 
and philanthropic work. He was Chairman of the 
Council of the Shaftesbury Society and Ragged 
School Union this year for the seventh time since 
1918, and he was Treasurer since 1933. Among sea- 
men he was an active worker for very many years. 
When he came from Plymouth to London as a young 
man he associated himself with the Seamen’s Mission 
in the East End, and was identified with the con- 
struction of the Queen Victoria Seamen’s Rest, with 
which he was connected for the remainder of his life. 


- 


DR. CHARLES CARPENTER. 


On Wednesday, September 7th, there died at his 
home in Chelsea Dr. Charles Carpenter, formerly 
president of the South Metropolitan Gas Company. 
By his death the gas industry has lost one who did 
more on the technical side to make gas a popular 
material for heating, lighting, and industrial purposes 
than any other man, and who, administratively, proved 
himself remarkably able, not only in business affairs, 
but also in managing men and preventing industrial 
disputes that leave rancour behind. Few men have 
combined such high technical eminence with so great 
a capacity for business affairs. 

Charles Carpenter was born in 1858. He was 
educated at Birkbeck College and became an assistant 
at the Vauxhall works of the South Metropolitan Gas 
Company in the early ’eighties. It is a truism that 
those who are destined to attain much start early, 
and Charles Carpenter was no exception to the rule. 
He was appointed engineer for the works in 1884, 
when only twenty-six years of age. To this heavy 
responsibility there was added five years later an 
arduous trial which few would have cared to have 
thrust upon them before years of experience had given 
them strength. Sir George Livesey, then chairman 
of the company, introduced a system of co-partner- 
ship, some aspects of which were misunderstood by 
the men’s unions. The system was an important 
factor in a dispute which led to a short but 
bitter strike, the only one in the company’s history, 
and Charles Carpenter came out of the ordeal with 
enhanced prestige and a memory which had its effect 
upon the whole of his after life. 

In 1897 he became deputy chief engineer and two 
years later in 1899 he succeeded Mr. Frank Livesey 
as chief engineer. When Sir George Livesey died in 
1908 he was appointed to the board of directors, of 
which soon afterwards he became chairman, a title 
later changed to president. He held that office up 
till about a year and a half ago, when on his doctor’s 
advice he retired from it, though he continued to 
retain his seats on the board of the company and on 
the board of the South Suburban and Commercial 
Gas Companies until the time of his death. At one 
time he was chairman also of the European Gas 
Company, by which gas is supplied to several 
important cities in France. 

The bald recital of the facts of Dr. Carpenter’s life 
gives but a faint impression of the abilities and the 
character of the man himself. Dr. Carpenter was a 
great gas technician and his eminence in that respect 
was recognised by his election as President of the 
Incorporated Institution of Gas Engineers in 1895 
at the age of thirty-seven. During the war those 





abilities were of great value to the country. He was 
asked by the Director-General of Explosives to assist 
in the production of dyestuffs, and later, when the 
shortage of high explosives became acute, in the 
problems of the recovery of toluol from coal gas and 
in the manufacture of synthetic phenol. He was also 
a member of several wartime committees, notably 
the Munitions Inventions Committee and the Nitrogen 
Products Committee, and was awarded the C.B.E. 
for his services. But it was for the gas industry that 
his abilities were of the greatest service. He was one 
of the first to recognise that the production of gas 
was not merely an engineering job, but a process, 
the development of which required the help and guid- 
ance of the chemist. ‘If our industry is to prosper 
as it can and as it must,” he said in a lecture to the 
Institution of Gas Engineers in 1914, ‘ chemistry 
must be its handmaiden, not a divoreée.”’ He early 
realised the importance of supplying gas freed of 
deleterious materials, such as sulphurand naphthalene, 
and undertook and directed a large amount of experi- 
mental work, which had for its object the determina- 
tion of means of attaining the cleanliness he so much 
desired. One of his objects was to standardise the 
quality of gas, and with that intention he devised 
an improved form of test burner. To the public at 
large he was particularly known as the originator of 
the principle of charging for gas by the therm, 
instead of by volume, an arrangement which, though 
somewhat misunderstood at the time of its intro- 
duction, is now recognised as obviously more fair 
to the consumer and to the gas company alike. But, 
in fact, that was but one of the least of his achieve- 
ments, and how great has been the beneficial influ- 
ence of his work upon the gas industry of this country 
ig immeasurable. 

But Dr. Carpenter was far more than a distin- 
guished technician. He is remembered by those who 
worked under him with a mixture of respect and 
affection. Those who had the advantage of knowing 
him personally speak unanimously of his ‘‘ magnet- 
ism,’ a vague word expressive of a quality never to 
be found in lesser men and of enormous value. His 
character impressed itself on all who met him. Those 
who desired to conceal ignorance or pretended to 
attainments or knowledge they did not possess might 
have termed him hard, for he had a hatred of falsity 
in any form. But to confessed ignorance he was 
always willing to offer kindly aid and he was tolerant 
of all views in opposition to his own, so long as they 
were honestly held. In addition, despite the mani- 
fold administrative duties that fell to his lot as pre- 
sident, he yet managed to retain to the end of his 
life a minute knowledge of all processes and works 
being carried on by the company. On more than one 
oceasion, it is said, he had been known to take the 
tools from a workman’s hands to show how a job 
shouldbe done. His memory, too, was highly reten- 
tive, both for things and for people, and his powers 
of observation bred in those under him a wholesome 
respect. 

Such qualities proved invaluable in the president 
of a great company, particularly when wedded to a 
heart the largeness of which was fully realised only 
by the many recipients of his sympathy and gene- 
rosity. He maintained an almost patriarchal interest 
in the men who served the company. It found par- 
ticular expression in his devotion to the co-partner- 
ship system that was started by his predecessor, 
Sir George Livesey, who could have had no stauncher 
adherent. He lost no opportunity of putting forward 
the advantages of such systems and presented a 
number of lectures on the subject to various societies. 
One of his beliefs that sounds obvious in theory, but 
has not always been followed in practice, was that 
the consumer was entitled to buy at a fair price, that 
labour was entitled to a fair reward, and that capital 
was entitled to a fair remuneration for its use. It 
was his constant endeavour to apply those principles 
to his gas company. His success may be judged by 
the present satisfaction of the public, and the long- 
standing peace that has existed between the manage- 
ment and the workmen at the gas company’s works. 








Swiss FepeRAL Rattways.—A report on the economic 
and commercial conditions in Switzerland by Mr. H. L. 
Setchell states that at the end of 1937 the Swiss Federal 
Railways had 493 electric locomotives, 54 electric motor 
coaches and railcars, 2 three-unit high-speed electric 
trains, 3 oil-engined railcars, and 408 normal gauge steam 
locomotives. Although still in use, the latter are also 
intended as a reserve in case of emergencies ; they are all 
fairly powerful, but at least twenty years old, and their 
number would probably only be sufficient to ensure a 
skeleton service in the event of a complete breakdown of 
electric supply and traction. The Federal Railways have 
completed their main programme of electrification and 
operate 2122 route kilometres by electricity, which com- 
prises 74 per cent. of the system and accounts for 93-5 per 
cent. of the total traffic. The last conversion to electric 
traction took place in 1937 on a small section of 24 kiloms., 
but a short line of 8} kiloms. linking with a further 
13 kiloms. of privately owned line is also being electrically 
equipped. Plans are under consideration for the electrifi- 
cation of the only narrow-gauge line of the Federal Rail- 
ways from Lucerne to Interlaken over the Brunig Pass 
(72 kiloms.). The six main power stations of the Federal 
Railways are fully interconnected. A few mountain 
railways and private systems have recently been, are being, 
or are about to be, electrified. The most important is 
554 kiloms. long. 
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Thousand Islands Bridges. 
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MVHE Thousand Islands Bridge Authority put into 

service, with international ceremonies, on August 
18th, the composite crossing built by it to link the 
American and the Canadian shores of the St. 
Lawrence River between Ivy Lea, Ontario, and 
Collins Landing, New York State. The crossing has 
a total length of 8} miles and has entailed an outlay 
of 2,200,000 dollars. 

Until the work was completed within the past few 
months motorists wishing to cross the St. Lawrence 











the northern half of the St. Lawrence. The engineers 
have made good use of the intervening islands as 
stepping stones for the supporting piers that sustain 
the interconnected steel structures that lead to the 
suspension span across the Canadian channel. A 
viaduct, 60ft. long, on Hill Island, adjoins the 600ft. 
continuous-truss span—Fig. 4—that crosses Lost 
Channel and reaches the Constance Island. This 
bridge is made up of two units, each 300ft. in length, 





and at mid-length is carried upon a pier that rises 


suspension bridge have gradients that range from 
1-65 to 5-5 per cent. 

The two suspension bridges are much alike struc- 
turally and differ in the main only in a few dimensions. 
The American bridge has its two tower piers at the 
water’s edge and they rise from bed rock close to the 
ground surface. The construction of these concrete 
monolithic piers, each carried to 20ft. above the 
river, offered no difficulties and called for only shallow 
cofferdams to bare the sites during the pouring of the 
pier footings. The steel tower on each of these piers 
rises to a maximum height of 255ft. above the normal 
surface of the river. The two main cables are 8}in. 
in diameter and each is composed of thirty-seven 
steel rope strands. The suspenders are ljin. in 
diameter. The stiffening girders of the floor system 





are of carbon steel and 72in. in height, The deck 
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; FiG. 3—BIRD’S-EYE DIAGRAM OF THOUSAND ISLANDS BRIDGES FROM DOWNSTREAM 


in the vicinity of Thousand Islands had to use ferry 
boats that ran only during the summer season. The 
ferry route nearest to the new crossing is served by 
boats that make the run in about an hour and a-half 
and charge 2-50 dollars per car and 25 cents for each 
vehicular passenger. The new crossing imposes a 
flat rate of 1-25 dollars per car, without regard to the 
number of occupants, for a round trip, and the run 
from shore to shore can be made unhurriedly in 
twenty minutes. Heretofore the nearest structural 
crossing to the eastward has been the toll bridge, 
100 miles distant, between Cornwall, Ontario, and 
Rooseveltown, N.Y. The nearest corresponding 
crossing to the westward has been the international 
bridge at Niagara Falls, 200 miles away. The 
Thousand Islands Bridge Authority obtained its 
franchise in 1933 from the Legislature of New York 
State, and then combined interests with the Thousand 
Islands Bridge Company, a Canadian enterprise 
which had secured the right from the Provincial 
Government some years previously to build the 
Canadian structures. The American organisation was 
able to float the bond issue which made construction 
possible. Ground was first turned for the under- 
taking on May Ist, 1937, and the crossing was ready 
for use several months in advance of the original 
schedule. 

The crossing has called for the building of 7920ft. 
of spans, viaducts, and structural approaches and 
the construction of quite 7 miles of interconnecting 
and approach roads—the latter being linked with 
established main highways on the two sides of the 
river. The situation chosen for the crossing makes 
the most of the intervening islands to reduce the 
bridging necessary to join the Canadian and the 
United States shores which, between Ivy Lea and 
Collins Landing, are 44 miles apart, as the crow flies. 
These islands create two main navigable channels, 
one contiguous to the Ontario shore and the other 
which washes the New York shore ; and one of the 
three lesser intermediate waterways is known as the 
International Rift, and forms a part of the boundary 
between the two neighbouring countries. 

The American channel—Fig. 3—is the wider of 
two main passages and is also the one used by the 
majority of merchantcraft plying to and fromthe Great 
Lakes. It is spanned by a suspension bridge—Fig. 1 
page 310—that is composed of a central 800ft. span, 
two side spans, each of which is 350ft. long, and two 
approach viaducts, each 1500ft. in length. Both the 
north and the south approaches have a gradient of 
5} per cent. From the northern viaduct a highway 
traverses Wells Island by a sinuous trail, 5 miles long, 
that skirts the western and the northern shores of 
Lake of the Isles to reach the International Rift, 
a narrow and shallow waterway between Wells Island 
and Hill Island. The Rift is bridged by a masonry 
rigid frame arch with an overall length of 90ft. and as 
maximum under clearance of 15ft. At mid length 
the bridge roadway is crossed by a brass strip that 
marks the boundary between the two countries. 
After leaving the International Rift the two-lane 
highway traverses Hill Island for 2 miles to connect 





with the first of the three Canadian spans that bridge 





from an available rocky islet. The span has an under 
clearance of 30ft. At its northern end the continuous- 
truss span meets a viaduct, 516ft. long, which extends 
from side to side of Constance Island. The viaduct 
leads to a steel arch span—Fig. 6—348ft. long, from 
centre to centre of pins, but which has a total length 
of 388ft., end to end, of the terminal pylons. This arch 
span binds Constance Island with Georgiana Island, 
and it has a maximum under clearance of 72ft. A suc- 
ceeding viaduct, 205ft. in length, crosses Georgiana 





beams, of silicon steel, are wide flange, 33in., 125-lb. 
members. The’ stringers, also of silicon steel, are 
18in. wide flange units. The stiffening girders of the 
Canadian suspension bridge are also 72in. in height 
and of carbon steel, but the floor beams are 33in. 
wide flange, 132-Ib. members, of carbon steel, and the 
stringers are 24in., wide flange, 74-lb. members, and 
of carbon steel. Both suspension bridges carry a 
roadway 22ft. wide for two lanes of motor traffic and 
a footway at each side of the deck. The roadway is 
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Fic. 4—CONTINUOUS TRUSS SPAN OVER LOST CHANNEL 


Island and connects at its north end with the south side 
span of the Canadian channel suspension bridge—Fig. 
2 page 310. The central span of the latter structure 
has a length of 750ft. and each side span is 300ft. in 
length. The central span has an under clearance of 
120ft., and each tower rises to a height of 224ft. 
above the normal surface of the river. The northern 
side span leads to a 211ft. viaduct which, in turn, 
leads vid a short road to a highway that parallels 
the St. Lawrence for a good many miles and leads to 
important cities, east and west of Ivy Lea. The 





several structures immediately serving the Canadian 





of armoured concrete, 4}in. thick, that is reinforced 
by a locked I-beam system. Each tower of each of 
these bridges is equipped at its top with two aviation 
beacon lights, and all the crossing structures are 
lighted electrically. 

The south anchorage of the American bridge is tied 
to rock, which lies from 30ft. to 50ft below the ground 
surface, by a grouping of 14in., 89-lb H-beams driven 
down to rock after about 15ft. of the overburden was 
cleared away. The upper ends of these beams are 
embedded in the body of a massive concrete monolith 
which is surmounted by the high concrete pier 
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forming one of the supports for the southern approach 
viaduct. The northern anchorage is founded on rock 
that lies close to the ground surface on Wells Island. 
The suspension cables are attached to their respective 
anchorages by a new form of connection invented by 
Holton D. Robinson, a member ef the American firm 
of consulting engineers responsible for the design of 
the crossing. This new fitting has had its first 

















FiG. S—TRIPLE FUNCTION PIER 


practical application on these two suspension bridges, 
and has been reported as easy to install and as satis- 
factory in all respects. Dr. D. B. Steinman, of the 
same firm, has thus described the innovation :—‘“‘ It 
is believed to be the simplest and most economical 
form of anchorage thus far devised for multiple 





threaded, opposite hand. Connection and adjust- 
ment between strand socket and anchor bar are made 
by an internally threaded sleeve which is turned by 
wrench to draw the two together. After adjustment 
for any length variations, to assure uniform strand 
tension, the connecting sleeves are spot-welded at the 
ends to prevent any possibility of subsequent rota- 
tion.” 

The north and south approach viaducts of the 
American suspension bridge are carried upon a succes- 
sion of high reinforced concrete piers that alternate 
with two succeeding steel bents or columns that rise 
also from concrete footings. The concrete piers are 
designed to take care of any longitudinal reaction, 
and on top of each of them are set expansion rockers. 
The intermediate steel bents constitute flexible 
sustaining members. Wherever viaduct piers rest 
directly on rock they are anchored to that rock with 
bolts that run through the base of each pier and 
penetrate quite 5ft. into the ledge. That was done 
primarily to offset any uplift reactions due to the 
wind during construction and before the concrete 
deck was placed. The viaducts are formed funda- 
mentally of three-span continuous girders, the ends 
of which rest on the concrete piers, and these girders, 
depending upon their positions, are variously 48in., 
60in., and 72in. in depth. The floor beams were 
placed .directly upon the girders, not between them, 
and are spaced 6}ft. apart longitudinally. The outer 
ends of these beams are cantilevered beyond the 
girders. This arrangement was adopted to economise 
in the use of steel and also to facilitate erection. The 
central two-lane roadway on these viaducts is finished 
with a conventional 8in. reinforced concrete slab. 
The floor systems of the viaduct approaches of the 
Canadian suspension bridge are virtually identical 
in their arrangement. 

The viaduct which crosses Constance Island and 
forms the approach to the Canadian suspension 
bridge from the southward is 516ft. long. It is carried 
on reinforced twin-column piers. The higher viaduct 
over Georgiana Island is mainly supported by struc- 
tural steel bents except at its southern end, where it 
meets the arch span that bridges the water gap 
between Constance Island and Georgiana Island. At 
that particular point the designers have made use of 
a triple-function pier, of reinforced concrete, which 
was developed to utilise the natural conditions at that 
site, where solid rock rises steeply at the southern 
shore of Georgiana Island. The rock affords effective 
resistance to the horizontal thrust of the northern 
end of the arch span and to the pull of the suspension 
cables that are there secured to their southern 
anchorage. This pier—-Fig. 7—thus functions as a 
cable anchorage, as the north abutment of the steel 
arch span, and as the pylon that flanks the north end 
of the arch and provides support for the arch floor 
panel and the connecting viaduct span. Because of 
the exceptionally favourable conditions of the rock 
foundation at this anchorage, a ratio of about 1: | 
between net vertical weight and maximum horizontal 
reaction from arch and cable combined was realised, 
instead of the customary ratio of 2: l or 3:1. 

Nature again favoured the bridge designers in con- 





rope strand cables. Each of the thirty-seven rope 


nection with the planning of the Canadian suspension 














Fic. 6—STEEL 


strands composing the cable is separately and adjust~ 
ably connected to a round steel bar projecting from 
the anchorage concrete—see Fig. 5. The bars are 
set in hexagonal configuration to match the strand 
arrangement, and converge as they project from the 
anchorage to meet the diverging strands. The upper 
end of each bar is upset and threaded. Each strand 
terminates in a cast steel socket which is externally 








ARCH SPAN 


bridge. The north tower pier rests on rock near the 
ground surface at the water’s edge, but the south 
tower pier is 240ft. offshore to the north of Georgiana 
Island. It is founded on a shoal of solid rock, pre- 
viously uncharted, that comes up to within 16ft. of 
the river surface and is surrounded by deep water. 
The shoal was easily cofferdammed to permit unwater- 





could be poured in the dry. Taking the undertaking 
as a whole, the cost ratio of substructure to super- 
structure is 1:5, and is therefore an outstanding 
exception to the rule that calls for equal costs of sub- 
structure and superstructure, even on an economical 
lay-out. High clearances were required at the two 
main channels—150ft. at the American and 120ft. 
at the Canadian. 

At the start of planning a simple truss span was 
contemplated for the crossing between Constance 
and Georgiana islands, immediately south of the 
Canadian suspension bridge, but a steel arch was 
substituted because it would blend better with the 
lines of the suspension bridge and the immediate 
environment of the arch span. Because the crossing, 
farther south, between Constance and Hill islands was 
sufficiently removed from the suspension bridge to 
stand alone, the designers there have made use of a 
continuous truss span. In urging the undertaking, 
the responsible advocates estimated that the annual 
traffic would be between 500,000 and 1,000,000 motor 
vehicles, 

The project was designed in its entirety by Messrs. 
Robinson and Steinman, of New York City, who were 
engaged as consulting engineers in charge of both 
design and construction. Messrs. Monsarrat and 
Pratley, of Montreal, were retained as associate 
engineers ; and Mr. William T. Field, of Watertown, 
N.Y., acted as advisory engineer. 

The principal contractors have been the Dominion 
Construction Company, for the American sub- 
structures; the American Bridge Company, which 
furnished the steel and erected the American super- 
structures; Cameron and Phin, which built the 
Canadian substructures ; the Canadian Bridge Com- 
pany, which covered the Canadian superstructures ; 
and R. A. Blyth, of Toronto, which had the contract 
for the International Rift span. From start to finish 
the undertaking was carried through in substantially 
154 months. 








Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 


HIGH-SPEED INDICATORS 


Sik,—A number of people are working on the problem 
of a high-speed indicator, and it may be that an accurate 
and satisfactory one has been developed. The twisted 
tube type, referred to in your issue of December LOth, 
1937, and more fully on August 19th, is very ingenious, 
but it would be very useful if further information could be 
given about the speed of response of the electrical system 
for marking the dead centre position on the time base 
record. 

The writer experimented with a time base indicator 
some years ago, and came to the conclusion that an 
accuracy of plus or minus | deg. was necessary. It was 
required for a locomotive, and the time lag of the elec- 
trical response had to be not greater than one two- 
thousandth of a second. It was finally given up and a 
method not requiring a time base was substituted. 

At 1500 r.p.m. the time lag must not exceed 
nine-thousandth of a second, and whilst the arrangement 
shown will respond very rapidly, the flash must lag behind 
the closing of the contact, and it would be interesting to 
know if this time lag has been ascertained by actual 
experiment. 

As the indicator can be close to the engine, could not 
the dead centre position be also marked optically with no 
electrical apparatus but the source of light? A fixed 
lamp and two rotating lenses, one on the engine crank- 
shaft and the other on the mirror drum shaft, together 
witha prism and alightslit, should give an accurate position 
on the film. 

Most engineers prefer a stroke base. A rocking mirror 
would be impracticable at high speeds, but no doubt a 
specially shaped mirror drum could be designed to give a 
stroke base. Admission events could be studied by putting 
the diagram 90 deg. out of phase. T. Rosson. 

Darlington, September 9th. 





one 


‘THE FIRST OIL ENGINE.” 
Sitr,—In your issue of September 9th you refer, in the 
caption to Fig. 123, page 273, and also overleaf, page 274, 
to the “‘ first oil engine to be built in Great Britain,” 
quoting the date 1897. 
Is this statement in accord with fact ? 
Unless I am mistaken, Stuart Akroyd perfected his 
airless injection engine as early, as 1890, and I think you 
will find that the Hornsby-Akroyd was made as early as 
1891. 

If my memory serves me right, a Hornsby-Akroyd oil 
engine, which was built in 1894 and had been in constant 
work since that date, was shown running on the Ruston 
and Hornsby stand at the British Industries Fair, Bir- 
mingham, seven or eight years ago. 

Assuming you can verify my historical facts, perhaps 
you will publish this letter, so that credit may be given 
where credit is due. J. A. WALKER. 
Manchester, September 12th. 

[It was intended to be implied that the engine 
illustrated was the first oil engine to be built in this 
country in accordance with Dr. Diesel’s patents.—Ep. 





ing, so that the footing and the remainder of the pier 
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Resistance and Reactance Tap- 
Changing Gear. 


GENERALLY speaking, on-load tap-changing gear fitted 
to transformers incorporates a resistance or con- 
tinuously rated reactance for bridging two adjacent 
tappings when changing from one tapping to another, the 
switchgear, driving mechanism, and relays for performing 
the operation being the same in each case. The A.S.E.A. 
Electric Company, Ltd., of Fulbourne Road, Walthamstow, 
E.17, is one of the firmus making both types of tap-changing 
gear, and in the latest issue of the A.S.E2.A. Journal Mr. 
J. H. Gill makes a comparison of these equipments. 
Experience of this firm, over a number of years, shows 
that both types will give entirely satisfactory service, 
provided they are properly designed and constructed. In 
the case of resistance gear the resistance is contained in 
the same tank as the switch contacts and is supported by 
bakelite boards bolted to the main contact board, whereas 
with the alternative design, on account of space con- 
siderations, the reactors are accommodated in the main 
transformer tank. 

When speaking of reactor gear Mr. Gill is referring to 
mid-point continuously rated equipment, in which the 
reactor can be left in circuit continuously even if the 
operating mechanism should fail in such a position that 
one end of the reactor is connected to a transformer 
tapping, whilst the other end is open circuited, so that the 
full-load current is flowing in one half of the reactor only. 
By reason of the fact that in the case of resistance gear the 
current is broken by the switches at approximately unity 
power factor, contact wear is reduced. Another advantage 
of this gear is that it is simple and it is almost impossible 
for it to give trouble. In the normal working condition 
there are no additional losses. With the reactor type of 
year on the other hand, the losses are increased. Reactors, 
for a 5000-kVA, three-phase, 50-cycle, 33-kV transformer 
with a step value of 1-5 per cent. are shown to have 
losses amounting to approximately 3 kW with each end of 
the reactor connected across two adjacent tappings and 
a loss of approximately 1 kW with both ends of the reactor 
connected to the same transformer tapping. 

But reactor gear has the advantages that fewer tappings 
are required on the transformer windings and that the 
gear can be designed for continuous rating in any position, 
a point that may be important in the case of automatic 
equipments in an unattended sub-station. If the gear 
stops in @ position where the spark is maintained between 
the contacts, the oil can be damaged, but the possibility 
of this happening is very remote, as the breaking contacts 
are spring controlled. With resistance gear a large amount 
of energy is dissipated in the resistance, and it is not possible 
to design this equipment for continuous service in the 
event of faulty operation. A 5000-kVA three-phase trans- 
former having a 1-5 per cent. step would have to dissipate 
75 kW to make the gear continuously rated, and it will 
readily be seen that this is impracticable. While the 
resistance elements are designed to carry the full-load 
current of the winding to which they are connectéd, it is 
not feasible to make the tank large enough to dissipate 
the energy corresponding to this current when carried 
continuously 

During a normal healthy tap change the resistor is in 
circuit for not more than one second, and some sixty tap 
changes per hour can be made even with the largest types 
without any appreciable temperature rise occurring in the 
switchgear tanks. To guard against the possibility of 
faulty operation special attention has been paid by the 
A.S.E.A. Company to the design of the electrical driving 
mechanism, which incorporates a fly-wheel. When the 
motor is switched on to the line to make a tap change it 
runs up to full speed. It is then disconnected and the 
energy stored in the fly-wheel drives the switches and 
establishes the tap change connection between the motor 
shaft and tap change contact shaft, the connection only 
being made when the motor has been disconnected from the 
line, so that the risk of an incomplete tap change is very 
unlikely to occur. 

Protection is, nevertheless, made to safeguard against 
such a contingency, and it is usual to provide two pro- 
tective features, both of which are utilised. On the relay 
panel is a lamp, which lights during a tap change and 
remains lighted should the change be incomplete, and, if 
desired, an alarm bell or buzzer can be added. The second 
protective device consists of a thermo contact in the 
switch tank with contacts designed to close at an oil 
temperature of approximately 75 deg. Cent., the contacts 
being to trip the oil circuit breaker and so to 
disconnect the transformer from the line. Although engi- 
neers do not favour apparatus likely to cause an inter- 
ruption in the supply, such a failure is claimed to be no 
more within the range of possibility than a cable fault. 

The time taken for the oil in the switchgear tank to heat 
up to approximately 75 deg. Cent. is a variable quantity 
depending on the duty of the gear, but generally speaking, 
is & minimum of ten minutes in the case of large equip- 
ments and a maximum of thirty to forty minutes on more 
lightly loaded gears. Small equipments such as for 
250-kVA transformers, for instance, can be continuously 
rated. 

When cons:dering the merits of the two types of gear 
perhaps the most important consideration is whether the 
transformer equipment is in an attended or unattended 
sub-station. It seems that in the former case resistance 
gear is an advantage, and where the gear is automatically 
controlled there should be no objection to its use provided 
the protective thermo contacts can be to dis- 
connect the transformer from the line in the event of 
faulty operation. As the resistances will carry current 
as long as the transformer is excited, the transformer must 
be disconnected on the primary and secondary sides if a 
‘feed back ’”’ is possible. Where circuit breakers are not 
provided or where they cannot be operated as described, 
it is essential to use tap-changing gear with continuously 
rated mid-point reactors, except where the equipment is 
hand or push button controlled only and where it is the 
duty of the operator to see that a satisfactory tap change 
has been made. 

Long experience with the fly-wheel type of driving 
mechanism is said to have shown that its faulty operation 
is exceedingly remote, and the employment of resistance 
gear is not likely to cause supply interruptions. 


. 








Portable Concrete Mixers. 





AN automatic continuous output portable concrete 
mixer, known as the “ Regulus,” is now being made by 
Benford, Ltd., Warwick. These machines automatically 
measure the required quantities of stone, sand, and cement 
to any desired ratio and by the method of mixing the 
concrete may be continuously or intermittently produced 
in uniform quality. The type “E” mixer, shown in 
Fig. 1, has a totally enclosed power unit, which can be 
either a petrol or oil engine or an electric motor, the drive 
being transmitted through a reduction gear, sprockets, 
and a friction clutch to the main shaft of the mixer. 
Between the engine and the mixing drum is a long hopper 
divided into two sections by an adjustable plate. The 


section nearest the engine is for the sand and the other 
for the stone, and the sand : stone mixture is set by the 
Along the 


position of the intermediate adjustable plate. 





height of over 5ft., as compared with the 2ft. height of the 


smaller machine. The sand and stone hoppers are side 
by side at the rear of the machine, and each one has a 
separate feed worm, which is driven through a chain 
sprocket by the engine. Each of the worms delivers its 
contents into a boot at the bottom of a bucket elevator in 
the centre of the machine. The cement hopper is set at 
the side of the machine on a higher level and at right angles 
to the other two hoppers. The cement is also fed by a 
worm and falls on top of the sand and stone in the elevator 
boot. The aggregate from the boot is carried up by the 
buckets to the top of the machine and tipped into the 
rotating drum at the entrance of which it is watered from 
a tank over the drum. Mixing in the drum is done in the 
same way as in the smaller machine. The proportions of 
sand, stone, and cement are set by the speed of rotation of 
the worms, and here again a set of change sprockets is 
supplied for varying the amount of aggregate and cement 
in the conerete produced. 

We are informed that four of the ‘“‘ D ” type mixers were 














Fic. 1—SMALL PORTABLE CONCRETE MIXING MACHINE 


bottom of the hopper is a feed screw, which is driven by 
theengine. The feed screw ends at the mixing drum mouth, 
but its shaft is extended through the drum, which it 
rotates by means of six steel spiders. A cement hopper 
is mounted at right angles over the mixer end of the main 
hopper, and from it cement is fed on to the aggregate by a 
feed screw. 

The mixing drum is built up of welded steel plate, 
and has roller paths welded to the outer circumference. 
It revolves on four cast iron rollers, and, as previously 
stated, is driven through six spiders from the main shaft. 
The mixing elements consist of twelve specially shaped 
deflector plates, bolted inside the drum, which are adjustable 
for position. At the discharge end of the drum is a hand- 
lever operated retaining door. Over the top of the drum 
is the water supply tank, which is fed by a pump from the 
engine when no pressure supply is available. 

The relative speeds of the feed worms, determine 
the ratio of cement to the aggregate and these speeds 
are controlled by driving sprockets. A complete set of 
change sprockets is provided with each mixer, so that the 

















Fic. 2—LARGE CONCRETE MIXING MACHINE 


machine can be set to produce concrete to any specified 
proportions of cement to aggregate. 

Water from the supply tank enters the mixing drum at 
the same time as the materials. In the mixing drum the 
blades are so afranged that the material is turned over and 
over, and passes from one blade to the next on the dropping 
principle. The length of time of the mix is determined 
by the angle at which the adjustable blades are set. 
Providing a regular feed of aggregate and cement is main- 
tained, the mixing process is continuous, and it is stated 
that the ‘“‘E”’ type machine is capable of a continuous 
output of about 10 cubic yards an hour. If an inter- 
mittent discharge is required, the mixer door is closed by 
the hand lever, and the concrete is retained in the drum 
until required. 

The company is also making a larger machine, illus- 
trated in Fig. 2 and known as the “D” type. This 
machine, with a continuous output of 14 cubic yards per 
hour, works on a similar principle to the “‘ E” type, but 
its general arrangement is somewhat different. 

It is driven by a 5 H.P. engine or electric motor, which is 
situated under the mixing drum, which has a discharge 





recently used in the construction of a large building in 
London, and for this work they had storage hoppers 
mounted over the sand and stone conveyors, which were 
fed continuously whilst the mixer was running. 








YEARS AGO. 


SIXTY 


In our issue of September 20th, 1878, in a leading 
article entitled “* Steel,’ we discussed the relative merits 
of wrought iron and mild steel as engineering materials, 
at that date a subject of much debate and wide divergence 
of opinion. The Board of Trade and Lloyd’s would not 
go to the length of sanctioning the use of steel to the degree 
advocated by some people who firmly believed in it. The 
Board of Trade, for example, ruled that steel should not 
be exposed to a greater tensile stress than 6} tons per 
square inch, as compared with 5 tons for iron. Some 
authorities, such as Dr. Siemens, held that it might safely 
be stressed to 8 or 10 tons. We supported the cautious 
attitude of the Board. So-called mild steel produced by 
the Bessemer or Siemens-Martin process was, we main- 
tained, not steel at all, but a special form of iron. In its 
chemical composition it might actually be identical with 
iron. Its tensile strength was little, if any, greater than 
that of iron, although it might be more ductile. We 
expressed the opinion that the real difference between 
mild steel and iron lay not in chemical composition, but 
in physical structure. Steel was non-fibrous ; iron con- 
sisted of bundles of fibres permeated with cinder. In 
the fibrous nature of iron and perhaps also in the presence 
of cinder among the fibres lay the clue to its trustworthy 
behaviour. Steel, we said, was not a trustworthy material. 
It might be employed with every assurance for railway 
tyres, but Mr. Webb, of Crewe, had abandoned it with 
disgust as a substitute for copper in locomotive fire-boxes. 
It was a well-understood -fact that steel could not be 
punched without rendering it almost worthless. Punching, 
it was commonly believed, caused the steel to harden 
round the edges of the hole and that phenomenon ulti- 
mately led to the material cracking. We accepted this 
effect as established, but were at a loss to understand why 
punching did not have a similar effect on iron. To over- 
come this objectionable characteristic of steel it was 
necessary, we said, either to drill all holes made in it or 
to heat it and allow it to cool after it had been punched 
or sheared. So far as the Board of Trade was concerned, 
those expediénts introduced a factor into the inspection 
of structures which had not hitherto been present. With 
iron as the material it was sufficient to examine the 
finished structure. With steel, however, it would be neces- 
sary to inspect the structure in all stages of its production— 
in order to ensure that the material received the necessary 
treatment or was accorded the requisite manufacturing 
procedure. It was highly undesirable that the Board 
should undertake such an extension of its duties. It had, 
we thought, adopted the only course open to it. It had 
raised the limit of stress from 5 to 6} tons per square inch 
and had placed upon those engineers who used steel the 
responsibility for making themselves familiar with its 
peculiar characteristics and with the treatment which had 
to be accorded to it to ensure its satisfactory behaviour 
in practice. 
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A New Method of Metal Spraying. 


ON a recent visit to the works of Schori Metallising 
Process, Ltd., Brent Crescent, North Circular Road, 
London, N.W.10, we inspected the manufacture of a 
new type of metal-spraying pistol and its method of 
application to a variety of metal parts requiring a pro- 
tective coating. 

Metal spraying will produce a surface which is resistant 
to corrosion and oxidation, and it has the advantage 
that a casting or other part can be made in a relatively 
cheap metal and afterwards rendered immune from the 
effects of corrosion by a thin coating of sprayed metal. 
Nevertheless, hitherto metal-spraying processes have been 
costly, thus limiting the field of application ; but in order 
to surmount this objection this new and faster method 
of spraying has been developed by the firm. The process 
is claimed to be cheaper than other methods by reason 
of an unique method of using the metal. 

The ideal way of spraying a metal is to use it in the 
form of a fine powder, the purity and grain size of which 
can be controlled within fine limits. If the particles of 
which the powder is composed are all of equal size, they 
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Fic. 1—METAL SPRAYING PISTOL 


take up equal quantities of heat when passing through 
the flame produced by the pistol, so that a dense and 
clesely bonded layer of metal is formed. Some time ago 
various experiments were made in the attempt to use 
powdered metal for spraying purposes, but all the experi- 
ments failed to produce a commercially successful appara- 
tus, since no effective method was found to convey the metal 
powder under pressure from a container along a pipe to 
the pistol without the powder tending to “pack” or 
clog. A Swiss inventor, Schori, however, perfected and 
patented a method of drawing the powdered metal by 
vacuum from a container into a stream of compressed air, so 
that it flowed smoothly and uniformly ; this arrangement 
forms the basis of the company’s process. 

Chief amongst the claims made for the process are 
speed of spraying and economy. The “Schori” pistol, 
using zinc, the metal mostly used for the prevention of 
corrosion, can produce a metal coating almost as cheaply 
as the cost of painting the article. A covering speed of 
more than 250 square feet per hour is claimed to be 
easily attained, and in these circumstances, taking into 
consideration the lasting quality of the metal in com- 
parison to paint, the overall economy is said to be greater. 
The process can be used for spraying many other metals, 
non-metallic substances, such as bitumen, gums, 


also 








process. Needle valves for controlling the gas and oxygen 
mixture are provided, the valve for oxygen being indicated 
at D, and the other valve being situated behind it and 
therefore not shown on the drawing. The oxygen and 
gas pass upwards through a mixing chamber E and 
thence through the tube F to the head of the pistol. 
An injector device fitted in the tube F separates the 
acetylene and oxygen if the gases should blow back ; 
therefore, back-firing cannot occur. Compressed air, 
entering at B, is controlled by the air valve G and also 
passes to the head of the pistol. The path for the powdered 
metal, entering at A, is through the tube H to an annular 
space formed behind the injection cone J in the pistol 
head. A branch of the pipe H leads to atmosphere 
through an orifice which is situated so that it can be 
readily closed by the operator’s thumb. Closing this 
orifice causes @ vacuum to be formed in the powder pipe 
and therefore the powdered metal passes up the pipe H 
and the spraying operation starts. If the thumb is 
removed, spraying stops. 

One path of the compressed air is through holes in 
the injector cone J into the space between the threaded 
plug K and the injection nozzle L. The air then passes 
through the injection nozzle, forming a vacuum in the 
powder tube H. Therefore, when the hole is closed, 
powder is entrained with the air and shot out through 
the bore passing through the pistol. A portion of the 
air passes through the annular space between the part 
known as the distributor, shown at M, and the injection 
cone extension N. The distributor has holes drilled 
communicating with the outside of the air nozzle P into 
the space Q, whence it passes along flutes to mix with the 
gas issuing from the pistol. The gas mixture passes 
from the annular space R through inclined holes to the 
space S between the gas nozzle T and the air nozzle P, 
whence it issues through the flutes shown at V. 

The apparatus is connected as shown in Fig. 5. Acety- 
lene can be supplied in cylinders, or a special generator 
producing gas at a pressure of about 5lb. per square 


inch can be used, as indicated on the diagram. Alterna- 
tively, “Ferrolene,” town gas or butane can be 
used instead of acetylene, as mentioned above. 


The compressed air supply must be perfectly dry, and 
it is therefore necessary to pass the air through a moisture 
and air filter as it leaves the compressor; a coke filter 
is also desirable to remove foreign matter. The average 
air pressure used is from 25 Ib. to 50 lb. per square inch. In 










plicated adjustments when changing the metal used, the 
gas nozzle, air nozzle, nozzle-tightening cap, and the 
powder tank connection are made in a series of inter 
changeable types, combinations of which are used for 
each metal. A single pistol can therefore be used for 
spraying a number of different metals. 

Typical applications of the process include spraying 
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FIG. 5—ARRANGEMENT OF EQUIPMENT 


tanks, ships’ hulls, lifeboats, bridges, machinery, and 
so forth. Seaplane floats, made of aluminium alloy, 
when exposed to sea water, are liable to corrosion. At 
first the practice of the company was to spray these 
floats with pure aluminium or cadmium, but zine, which 
is cheaper, is now found to be satisfactory. It may 











addition to the pistol, the air serves a turbine arrange- 
ment mounted on the powder container. This arrange- 
ment consists of a simple air-driven rotor, mounted on 
ball bearings and totally enclosed. The rotating portion 
is purposely drilled with several holes to one side so that 
it is out of balance. Its function is to vibrate the con- 
tainer so as to promote an even flow of powder. An air 
valve, or powder control valve, is fitted, which enables 








the amount of powder used to be controlled. A third 








FiG. 2—METAL SPRAYING SHOP 


shellac, and even rubber. The pistol contains no moving 
parts, and is therefore not subject to wear and, further- 
more, the danger of back-firing is stated to be non-existent. 

In Fig. 1 is shown a section through the pistol. The 
metal powder, compressed air, and oxygen inlets are 
shown at A, B, and C respectively. Behind the oxygen 
inlet C is a connection (not shown) for gas, which 
can be acetylene, butane, propane, or “ Ferrolene.” 
The last named is a town gas enriched by a patented 





connection is shown for an air supply to an operator’s 
helmet should it be required. 

All work, prior to being metal sprayed, must be 
thoroughly blasted with sand or steel grit. It is important 
that the spraying should follow as soon afterwards as 
possible and that no attempt should be made to spray 
on a surface that is rusty or even slightly dirty. 

When using different metals, the air and gas pressures 








Fic. 4—METAL SPRAYED LIFEBOATS 


be remarked that parts metal sprayed by the process 
can be hammered, riveted, or bent without injury, and 
we were shown several samples at the company’s works 
which showed remarkable toughness and flexibility. 
Yet another application, in use by several European 
Governments, is for the spraying of ammunition, mines, 
and shells; in the case of shells, it is said that not only 
is protection given against rust, but that the soft metal 








are adjusted to suitable values. In order to avoid com- 


acts almost as a lubricant on the rifling of the guns. 





Fic. 3—SPRAYING PIPE LINE EXPANSION JOINT 


The company has recently taken out patents on com- 
binations of metal and glass which, it is claimed, can be 
sprayed without difficulty by this process, forming a 
flux which is tough, flexible, and resistant to sea water. 
A similar material, with a base of aluminium, is used for 
the protection of iron exposed to high temperatures. 

We illustrate in the accompanying engravings several 
applications of the ‘“ Schori” process and a_ typical 
spraying shop. 
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The Contributions of Engineering 
to ——— 


M. L. E. OLIPHANT, F.R.S. 


| HAVE been asked to rome this evening on the contri- 
butions which have been made to physical science by the 
engineer, and particularly by the electrical engineer. 
This is an impossible task, for we would require a whole 
series of discourses and a great deal of technical jargon 
to do so much as open the discussion. I can make no 
adequate acknowledgment this evening of the vast con- 
tributions to electrical theory which have been made by 
engineers, particularly the theory of varying and transient 
currents in networks. I think it would be most profitable 
to confine my remarks to some few of the technical con- 
tributions which electrical engineering has made to 
physics. It is true to say that the various branches of 
engineering are the children of physics. It is equally 
true that these vigorous progeny have attained majority, 
and that a very substantial proportion of the family store 
of common knowledge has been contributed by them. 
The close relationship existing between electrical engineer- 
ing and physics is best expressed by quoting from a speech 
of Lord Rutherford made at a dinner given by Sir Kenneth 
Lee. He said :— 

‘IT think I can speak with some knowledge of the effect 
of science on the growth of the great electrical industry 
for it was born in the scientific laboratory, was nurtured 
on science, and now wholly depends on science for its 
growth and expansion to meet the needs of man. 

“ For the greater part of my life I have been engaged in 
investigations to try and obtain a clearer idea of the rela- 
tions between electricity and matter, and the all-important 
part that electrical charges play in the structure of the 
atoms of our material world. Yet, I would find it diffi- 
cult to tell you what electricity is. It is so fundamental 
an entity in Nature that explanation is impossible. Yet 
our knowledge of the laws which electricity obeys is now 
so complete that we are able to predict with considerable 
confidence the performance of any piece of electrical 
machinery—provided, of course, it is large compared with 
the atom!” 

Lord Rutherford was my teacher. The inspiration 
which he and his famous laboratory gave to all who were 
privileged to work with him, has coloured all my outlook. 
It is thus natural that I should seek for examples to illus- 
trate my talk here in the Cavendish Laboratory, in Cam- 
bridge itself. In this way I shall speak of my own personal 
knowledge. If any of you feel that I have been a little 
narrow or unfair in my discourse, I ask that you bear 
that in mind. 

Apparatus used in modern physical experiments is of an 
engineering size. No longer is it possible to do first-class 
work with sealing wax and string. The tradition of the 
Cavendish, that these substances were essential, and prac- 
tically the only essentials, of a piece of apparatus for 
physical research, worked wonderful things in the days 
when the Master of Trinity presided over its fortunes. 
Many of us will regret the passing of that direct simplicity 
of approach, but not one of us can ignore it. We are 
forced to recognise that the physicist cannot now be self- 
sufficient and find in the flotsam and jetsam of Lincoln’s 
stores or among the junk stored in the boxes of scrap 
metal the necessary equipment for work of the highest 
quality. Hence we may feel that the time is ripe for a 
review of the situation, to see how the interactions of 
engineering and physics may best be employed to the 
advancement of either subject. 


By Prof. 


RiseE OF ELECTRICAL ENGINEERING FROM PHYSICS. 


Electrical engineering grew directly from physics, and 
it has made the greatest contributions to physics, both by 
the provision of technical equipment and facilities and by 
nurturing physical research in its own laboratories. Let 
us go back for a moment to the first successful experiment 
ever made on electro-magnetic induction, the experiment 
from which electrical engineering itself arose. In Faraday’s 
diary, under the date of August 29th, 1831, we find the 
following :— 

““(1) Experiments on the production of electricity from 
magnetism, &c. &c. 

(2) Have had an iron ring made (soft iron); iron round 
and fin. thick and ring 6in. in external diameter. Wound 
many turns of copper wire round one half, the coils being 
separated by twine and calico. There were three lengths 
of wire, &c. &c.” 

For this crucial experiment Faraday had to provide 
his own insulated wire by winding laboriously twine and 
wire together over layers of calico. Nowadays the branch 
of engineering which arose from this experiment provides 
the physicist with countless sizes and types of insulated 
wires with which a similar apparatus can be constructed 
in a few minutes. The mere act of providing for its own 
needs has made the electrical industry contribute this 
important article of laboratory equipment. 

Probably the greatest contribution made by electrical 
engineering to the physical sciences is the provision of an 
abundant and steady supply of electricity for laboratory 
purposes. It is difficult for those of my own generation 
to realise the enormous changes in the methods of physics 
which have been brought about by the supply of elec- 
tricity in quantity from sources outside the laboratory. 
On many occasions, particularly at the annual dinner of 
the Cavendish Laboratory, I have heard “J. J.” and 
Rutherford tell tales of the days when such supplies were 
not available. In some of the larger and better-equipped 
laboratories, a gas engine was used to drive a dynamo, and 
this in turn supplied electricity which charged a storage 
battery. The supply from such a source was very limited, 
and if several workers drew current at the same time the 
resultant voltage drop was a source of considerable 
annoyance. 

In the smaller laboratories conditions were much more 
primitive. Rutherford has told us of having to prepare 
each morning a number of Grove cells—messy things, 
containing both sulphuric and nitric acids—and that 
these often failed badly in the course of an experiment. 
At the end of the day these cells had to be dismantled 
and washed and left ready for assembly next morning. 
In those days paraffin lamps were used to provide a spot 





of light for use with a galvanometer or other measuring 
instrument. These pictures make one wonder how 
Rutherford and “J. J.” and other workers ever managed 
to do any work at all in their younger days ! 

We have been told also that in those days the only volt- 
meter in the Cavendish Laboratory was a Cardew hot-wire 
instrument. This voltmeter made use of the expansion of 
a platinum wire when a current passed through it to move 
the pointer over a scale, and those who tell us of its use 
say that it took such a large current, and was so sluggish 
that if used to measure the voltage of a small accumulator 
battery, one had to exercise some care not to run the battery 
completely down ! Every modern physical laboratory con- 
tains a large number of electrical measuring instruments 
which are essential both for teaching and for research. 
These instruments can be bought nowadays for very little 
and in a great variety of forms to suit almost every need 
of the physicist. This state of affairs is due entirely to 
the fact that such instruments are much used in the elec- 
trical industry, and particularly in wireless. Who, in 
the days before the war, would have dared to foretell 
that ammeters and voltmeters of precision, such as those 
made by Ferranti or the Automatic Coil Winder Company, 
would be available at low prices for laboratory work ? 
Before the wireless industry assumed its present propor- 
tions, the physicist had to spend all his substance on a few 
of the beautiful but costly Weston or similar instruments, 
or manage as best he could with the cumbersome switch- 
board type of apparatus used in engineering. 


D.C. RequireEp ror Many PuRPOSEs. 


A great deal of scientific work requires steady conditions 
of heating, magnetic field, lighting, &c., produced by 
electrical means. This is only possible by the use of steady 
direct current, and many laboratories found themselves 
in considerable difficulties when the electrical authorities 
decided to change over to the alternating current method 
of supply. It was necessary then to find a means of chang- 
ing alternating current into direct current, preferably 
without the use of rotating machinery. Various solutions 
of this problem were found, but probably the simplest 
and cheapest and most convenient method was the copper- 
oxide rectifier developed in America by the Westinghouse 
Company. A layer of the semi-conducting cuprous oxide, 
formed over a copper disc or plate by carefully controlled 
oxidation, possesses the property that it allows a current to 
flow in one direction across it much more readily than in 
the other. (Exactly why this is so is not yet known, and 
the problem of explaining it forms one of the most fascinat- 
ing of the present day.) These silent, efficient, apparently 
everlasting little pieces of apparatus have saved physical 
laboratories untold sums of money and have proved of 
immense help. 

The copper-oxide rectifier has found further uses in 
physics and in everyday life. A single unit, when exposed 
to light, is found to generate an electric current, which, 
in a suitable circuit, is very nearly directly proportional 
to the intensity of the light. Hence these cuprous-oxide 
photo-electric cells are now used very extensively in 
physics for such purposes as comparing the relative 
strengths of different sources of light, for measuring the 
density of photographic blackening, and so on, and they 
have become familiar to us all as the working part of many 
modern types of photographic exposure meters. 

If anyone in Cambridge, and particularly in the Caven- 
dish Laboratory, were asked what electrical engineering 
had contributed to physics, I think the answer would be 
unanimously Dr. J. D. Cockcroft ! 

Dr. Cockcroft was trained as an electrical engineer 
before he came to Cambridge, and his skill in that subject 
has been a crucial factor, not only in his own epoch- 
making discoveries, but in the work of all his contem- 
poraries. During the past ten or twenty years the appa- 
ratus and methods of physics have tended to assume engi- 
neering proportions, and this change is due largely to 
the contributions of such workers as Cockcroft. When 
Kapitza and Lawrence and Cockcroft and others began their 
work, physical apparatus, even for the most complex 
experiments, could for the most part be placed upon a 
few laboratory benches. Now, as a result of the revolu- 
tion initiated by them, we need electric generators pro- 
ducing thousands of kilowatts, and great halls into which 
to put apparatus producing voltages not dreamed of in 
the past. 


CONVENTIONAL ELECTRO-MAGNET. 


Research work upon the magnetic properties of the 
elements was carried out until recently with the conven- 
tional type of electro-magnet. These magnets were able 
to produce inhomogeneous fields as high as 50,000 gauss, 
over extremely small volumes near the tips of specially 
shaped pole pieces of cobalt steel. Kapitza, in a typical 
engineering manner, took the view that the obvious way 
to produce really strong fields was to pass a very heavy 
current through a coil of wire. He first endeavoured to 
obtain this current from secondary batteries of very low 
internal resistance, which he short circuited thro the 
coil. After some success by this method he developed the 
idea of short circuiting a large generator for a short space 
of time. With the help of Metropolitan-Vickers, he built 
a 50-cycle alternating-current generator, the nominal 
rating of which was 2000 kW, which, when short circuited 
for one half cycle (one-hundredth part of a second) 
developed a power of 55,000 kW. With the aid of Dr. 
Cockcroft coils were designed which were strong enough 
to allow the application of this power, and fields were pro- 
duced which were fairly uniform over a volume of some 
cubic centimetres, and which reached the value of 300,000 
gauss. This work opened up an entirely new sphere of 
investigation in physics. It was only possible by an appli- 
cation of engineering principles, and by the co-operation 
of skilled electrical engineers. Experiments of this type 
are costly, and cannot be borne by the ordinary funds of 
a laboratory. In this case the cost of the machine was 
provided by the D.S.I.R. 

For some years Dr. Allibone, now of Metropolitan- 
Vickers, had worked in the Cavendish Laboratory upon 
the problem of applying high electric potentials to evacuated 
insulating vessels. The object of these experiments 
was to develop a technique which could be used for 
accelerating electrons and positive ions, in order to 
similate the effects produced by radio-active radiation. 
The great power of this method can be realised if we 
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remember that one gramme of radium emits about 


40,000 million « particles per second, and about the same 
number of rays (electrons) and of y rays. The number of 
artificial 8 rays produced if we accelerate only one micro- 
ampere of electrons to voltages of the order of 1 or 2 
million volts, is approximately 10 million million, equi- 
valent to the # radiation from 1000 grammes of radium ! 
Similarly, an X-ray tube working at 1/2 mV will emit 
X-rays equivalent in quantity and quality to the y radia- 
tion from several kilogrammes of radium! When Dr. 
Allibone left to go to Metropolitan- Vickers he had succeeded 
in producing considerable beams of artificial f rays. 

This work was then taken over by Dr. Cockcroft and 
Dr. Walton. The first step taken by these experimenters 
was to obtain from Metropolitan-Vickers a special trans- 
former which would provide a peak potential of about 
350,000 volts. They soon decided that direct current 
would be much more useful than alternating current for 
accelerating particles, and they invented and developed 
@ very ingenious cascade system of rectifiers and capa- 
cities which would provide extremely high direct potentials. 

The first apparatus built by them was very crude in 
appearance, for, as in all physical development work, 
it was built of whatever materials were at hand, and 
which could be forced into service. 

This was the first large-scale apparatus to use the new 
methods of pumping gas from exhausted vessels which 
had been developed by Burch of Metropolitan-Vickers 
research department. Burch had found that it was possible 
to produce by vacuum distillation of mineral oils, residual 
oils with very low vapour pressure. These oils could be 
distilled unchanged in a vacuum of a fraction of a milli- 
metre, and could be used in place of mercury in the 
diffusion pump. (It is of interest to recall that the 
mercury diffusion pump was itself largely developed from 
the ideas of Gaede by Dr. Irving Langmuir, of the research 
laboratories of the General Electric Company of America.) 
The great advantage of oil lies in its very low vapour 
pressure, which makes it possible to dispense with the 
usual liquid air trap. These ‘“‘ Apiezon ” products have 
revolutionised the technique of continuously evacuated 
high-voltage apparatus, and have contributed as much as 
any one technique to the success of the present-day 
attack on the nucleus. 


Atomic TRANSFORMATION. 


The apparatus of Cockcroft and Walton was an un- 
qualified success, and with it they were able to show for 
the first time that accelerated particles of hydrogen could 
penetrate the nucleus of certain atoms and produce pro- 
found changes and transformations in them. This great 
discovery—probably next to the discovery of the neutron, 
the greatest of their generation—stimulated research into 
these problems all over the world. 

The greatest technical difficulty faced by any labo- 
ratory which decided to follow this new line of work was 
that of providing a steady and copious source of accele- 
rated particles. This problem was solved in a number of 
ways, but the apparatus was invariably largely improvised 
and was somewhat capricious. 

At this point, and greatly to their credit, the Philips 
company, of Eindhoven, Holland, through Dr. Bouwers, 
decided to attack the problem, and within a few months 
they were able to sell a commercial apparatus at reasonable 
cost and of reasonable size, which would develop a steady 
potential of 1-25 million volts and delivered 4 mA of direct 
current. This beautiful piece of apparatus, a real triumph 
of engineering applied to physics, has now been still further 
developed, and can be made to deliver 2 million volts and 
the same current. There is not time now to consider the 
many ingenious points of this equipment. Some of you 
will have taken the opportunities of seeing this beautiful 
apparatus in operation in the high-voltage laboratory of 
the Cavendish Laboratory. 

With the aid of this apparatus it is now possible to carry 
out as much work in a few hours as it was possible to do 
in several days with the older equipment. I would like 
to make one point which is of great importance. When 
called upon to make this apparatus, the Philips Company 
quoted a delivery time of three months, and they adhered 
rigidly to this in both cases. They realise that important 
new equipment for physical research is required promptly, 
and that if delivery is delayed there is great waste of time 

and of opportunity, beside the fact that serious delay may 
make the apparatus out of date even before delivery. 
So often apparatus of this type which is for research 
purposes is given scant consideration by the contractors, 
and delivery date may be so postponed that the workers 
for whom the equipment was designed have died or moved 
on. The research and development departments of 
English companies are fully alive to the needs of science, 
but those responsible for the cgpace ire side relegate 
any research equipment to the very end of the production 
list. This is a very short-sighted policy, and it does not 
help to keep English research and development in the 
forefront, but tends to make English scientists depend 
more and more upon foreign sources for research equip- 
ment. 

At the same time that Cockcroft and Walton were 
developing the high-voltage method for accelerating 
particles, Professor E. O. Lawrence, of Berkeley, Cali- 
fornia, was experimenting with a new indirect method of 
acceleration, which did not require large voltages. 


THE CYCLOTRON PRINCIPLE. 


A charged particle of mass m and charge e, when pro- 
jected at right nn with a magnetic field H, will describe 
a circle of radius r=5- . Now if we neglect the relativistic 


change of mass with velocity, we can see that the time 


of revolution of the particle wiil be t="; independent 
of the speed of the particle. If now the magnetic field 
be divided into two compartments or ‘‘D’s,” and an 


alternating potential of frequency T is applied to the 


‘“*D’s,”’ those particles which are accelerated across one of 
the gaps when the potential is of the right sign will 
in be accelerated at the second gap when the sign of 
the potential has reversed, and so on. 

In this way, by very careful control of the magnetic 





field and of the frequency of the oscillating potential, 
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Lawrence has been able to accelerate particles to energies 
corresponding with 9 million volts. In his hands, and in 
those of his pupils, this ingenious “ cyclotron ” has proved 
of immense utility in nuclear research, and with its aid 
practically every element of the periodic table has been 
transformed and disintegrated. 

In order to obtain high energies and high yields from 
such an apparatus, electro-magnets of very great size are 
required, which must be built by engineering firms which 
can handle such large masses of metal. In this country 
cyclotrons have been installed in the Cavendish Labora- 
tory and in the Physics Laboratory in Liverpool, while a 
third and larger apparatus is contemplated at Birming- 
ham. The magnets and some other parts of the cyclotrons 
in Cambridge and Liverpool were made by Metropolitan- 
Vickers, the general design being again due to our friend 
Dr. Cockcroft. ‘The magnets weigh about 50 tons, of which 
7 tons is copper, and they produce a field of 19,000 gauss, 
over a gap 11-2 cm. wide and 90 cm. in diameter. The 
oscillators, which produce about 80 kW of power at about 
30 m., are built on standard radio lines. 

Apparatus such as the cyclotron is necessarily very 
expensive to produce, and engineering firms will be con- 
ferring a very real benefit upon physical science if they 
will undertake its manufacture at the lowest possible cost. 
This is a sphere of work which arose first in this country 
from the experiments and initiative and drive of Lord 
Rutherford. During his lifetime this country and the 
Cavendish Laboratory were pre-eminent. It will require 
the entire resources of the physical laboratories, with the 
full collaboration of the engineering industry, if we are 
to retain this position in the future. 


NucLeaR RESEARCH. 


I should like to point out here that even minor contri- 
butions to the technique of modern physics from engi- 
neers help enormously to lighten the difficult task of the 
research worker. These new branches of physics are 
probably by far the most fundamental of any, touching 
as they do the ultimate constitution of matter itself, 
They are only attacked successfully by very highly skilled 
teams of workers, for the number of pieces of intricate 
apparatus which has to function simultaneously is very 
great. Neweffects are continually observed, and it becomes 
necessary to explain them and correlate them with exist- 
ing knowledge. 

Here great difficulties arise, for we are in a world where 
the laws of force are totally different from those governing 
macroscopical physical events, such as chemical com- 
binations, and the laws cf mechanics often fail us com- 
pletely. The subject has all the complication of organic 
chemistry with a much more difficult technique, and a far 
more troublesome theoretical background. For these 
reasons the physicist is very grateful for the immense 
technical help given by such firms as Metropolitan-Vickers 
and Philips, and those others who have generously helped 
in smaller ways. The co-operation of the engineers has 
already removed some of the initial difficulties. We only 
hope it will help still further in the future. 

Let us now leave the realms of large-scale apparatus 
of engineering size, and discuss some of the regions of 
physics where the electrical engineer has helped on a 
smaller, though no less important scale. 

In the year 1909 Rutherford and Geiger were able to 
detect and count for the first time by electrical methods 
single atoms of matter—the « particles ejected by radio- 
active substances. An « particle in its passage through a 
gas, such as air, by reason of its electric field, is able to 
remove electrons from molecules near which it passes. 
In this way it produces a “ track ”’ of ions and electrons. 
Water vapour from super-saturated gas will condense on 
ions; hence the “cloud tracks.” Rutherford and Geiger 
passed the « particles between a pair of plates through 
gas at low pressure, and applied across the gap an electric 
field of as great a strength as possible without causing a 
spark to pass. Under such conditions the electrons pro- 
duced by the « particle were themselves able to ionise, 
and reproduce themselves several times, so that a pulse 
of ionisation occurred in the space each time a particle 
entered. This pulse of current could be detected by means 
of a sensitive electrometer. Thus Rutherford and Geiger 
were able to count the number of « particles emitted by 
a@ gramme of radium. 

This classical method of detecting particles suffers 
from several defects, and it is exceedingly difficult to apply. 
The difficulties have been removed to a very great extent 
by use of radio valves developed by the wireless section 
of the electrical industry for quite different purposes. 

The method used is to amplify the current produced 
in a small ionisation chamber by the pulse of ions due to 
each « particle. The details of the method are due to 
Greinacher and Wynn-Williams and others. I want to 
illustrate this important application of valve methods in 
physics by showing an actual amplifier in operation. A 
fast « particle which enters the chamber through a window 
of gold or aluminium foil or merely through a grid, travels 
about 3 mm. through the air and in this distance produces 
about 3000 pairs of ions. These ions are swept to the 
electrodes, the negative electrode being connected with 
the grid of a valve. As a result the grid of the valve 
becomes momentarily a few micro-volts higher in potential. 
This minute change of potential is amplified a million 
times or more by a series of valves, till finally the entry 
of each « particle into the chamber is heard as a loud click 
in a speaker attached to the amplifier. In this way we 
are able actually to hear and by suitable electrical methods 
count the « particles ejected from radio-active substances. 
By recording the particles photographically by means of 
an oscillograph a great deal of information about them 
may be obtained. This method of counting particles is 
of extreme importance in nuclear physics. 

The success of an amplifier for this purpose depends 
upon the existence of radio valves with the right charac- 
teristics. In particular, such valves should have a high 
grid-filament resistance, a rigid, non-microphonic con- 
struction, and a low “‘ background” noise. The limit of 
amplification which it is possible to use is set by the 
“shot ” and resistance noises generated in the first valve 
and its grid circuit. Valves which are suitable for the 


first stage of such an amplifier are more readily found 
among those of American manufacture, and incidentally 
they are much cheaper than are English valves. 

The three-electrode valve and its variations play a very 
important part in modern experimental physics. Thus, 





the work of Professor Appleton and his colleagues on the 
ionised layers of the upper atmosphere is wholly dependent 
on modern wireless technique. Similarly the investigation 
of the mysterious cosmic radiation which is of such interest 
to physicists to-day is carried out largely with the aid of 
valves in various circuits. I could multiply instances of 
the use of wireless technique in physics, but these will 
suffice. The debt of gratitude which science owes to 
wireless engineering would be even greater if valve manu- 
facturers would consider making special valves for special 
purposes, even though there were little promise of direct 
financial reward. 


Exectric Licur. 


Let us now leave the complications of modern nuclear 
physics and consider the much more familiar ground of 
the electric light. Practically every physical experiment 
makes use in one way or another of sources of light, and 
here again the electrical industry has placed in the hands 
of the research worker a great variety of sources of elec- 
trical origin. It is instructive to follow for a moment the 
development of the electric lamp and see how it has con- 
tributed much more than itself to science. 

The earliest type of electric lamp employed a filament of 
carbonised cane (Edison). The discovery of methods of 
making uniform filaments led to the commercial pro- 
duction of carbon filament lamps on a large scale. 

The metal filament lamp, which at first employed a 
filament of the metals osmium or tantalum, displaced the 
carbon lamp on account of the higher temperature at 
which the filament could be run, and the consequent 
lowering of the cost per unit of light produced. 

(It is of interest to note that the metal tantalum has 
properties which render it peculiarly well suited for use 
in many physical experiments, particularly with vacuum 
apparatus. However, when it was discovered that an 
efficient electrolytic rectifier for alternating current could 
be made, using tantalum as an electrode, a corporation 
in America bought up the available supplies of tantalum 
and virtually withdrew it from the market. It was pro- 
bably poetic justice which decreed that the electrolytic 
rectifier should have been so soon superseded by better 
types.) 

Tantalum was rapidly replaced by the metal tungsten 
as a material for lamp filaments, which can be raised to 
even higher temperatures. We owe our knowledge of the 
metallurgy of tungsten itself almost entirely to the elec- 
trical industry, and particularly to the General Electric 
Company of America. It is a very difficult metal to work, 
but the engineers and other workers in the lamp factories 
and in the research laboratories attached to them managed 
to solve all the outstanding problems, so that tungsten 
is now a very valuable material in the service of the 
scientist and industrialist. 

The tungsten filament lamp was improved by coiling 
the filament and by running it in an atmosphere of inert 
gas. The development of the half-watt type of lamp has 
greatly stimulated the production of rare gases from the 
atmosphere. Many millions of lamps each year are filled 
with argon, while in Hungary and in Italy the much rarer 
gas Krypton is being recovered in quantity from the 
atmosphere, that it might be used in filling electric lamps. 
At the same time the development of neon discharge 
signs, neon night lights, and neon pilot lamps, &c., led to 
the production of this gas in great quantities. The happy 
result has been that these gases, which are chemically 
inert and of the greatest importance in physical research, 
are now available in large quantities and comparatively 
cheaply. 

The latest developments in lighting centre round the use 
of the electrical discharge through mercury vapour. The 
mercury are has been used for many years as a source of 
ultra-violet light for photographie work and in sun- 
therapy. The type of arc used for this purpose does not 
produce a large amount of visible light. However, by 
using mercury vapour at higher pressures, with electrodes 
which are thermionically active, the mercury discharge 
becomes an efficient source of light, though of a bad colour. 
The electric discharge through sodium has similar charac- 
teristics, but produces a yellow light. Both of these lights 
are extremely efficient, and they are to be seen in large 
numbers on the arterial roads of this and of other countries. 
However, the light emitted is not suitable for ordinary 
purposes, though the spectrum of the light from the 
mercury discharge can be improved by running it at very 
high pressures in small quartz capillaries. 

The importance of this new source of light is apparent 
if we compare the cost of light from different sources. 

There is one possible way in which the discharge lamp 
may prove of use for ordinary lighting. This method is of 
great scientific importance, and I wish to illustrate my 
remarks by some simple experiments. 


FLUORESCENCE. 


Although ultra-violet light from the mercury discharge 
is itself invisible, it is able to stimulate a certain class of 
substances to emit light in the visible region. We call 
this phenomenon fluorescence. Now if suitable fluorescent 
substances can be produced which will emit light of such 
a colour that they correct the mercury spectrum, so that 
it resembles that of daylight, a very satisfactory solution 
of the problem of efficient light production will be found. 
Unfortunately, the problem is not at all simple, and has 
not yet been completely solved by our electrical com- 
panies. However, the commercial importance of the 
method has had a very beneficial effect upon physics, 
in that it has stimulated inquiry into the scientific aspects 
of a very fascinating property of the solid state. 

Thus, although at room temperatures few pure sub- 
stances exhibit fluorescence, the addition of minute traces 
of certain impurities to substances such as zinc sulphide, 
renders them brilliantly fluorescent. A certain amount of 
control of the colour of the light emitted is obtained by 
variation of the kind and quantity of the impurity or 
“ activator.” 

The sheets of paper which I shall now expose to the 
ultra-violet light from the mercury discharge in the lantern 
(the visible light is practically all filtered off) are coated 
with fluorescent powders and will be seen to fluoresce 
brilliantly with a great variety of colours. The whitish 
colour is produced by a proper blending of red and blue 
fluorescent substances. A great deal of attention is being 





directed to research in this direction by all the large 
electrical manufacturers. 


CoNCLUSION. 


For all these benefits conferred upon physical science 
by the electrical engineer (and for all those others which 
I have not mentioned), we who are physicists are truly 
thankful. We hope that the co-operation which led to 
the development of the electrical industry itself will con- 
tinue in the future, with even greater understanding on 
both sides. 

I think some of what I have said to-night may help to 
make clearer the position of the pure scientist in the 
world to-day. His goal is simply the acquisition of know- 
ledge. His reward in material ways is small and his 
pleasure is in a deeper satisfaction of working for the fun 
of it all, and to add a little to man’s mental equipment. 
He is deeply grateful for the material help he receives 
from the applied sciences, and is encouraged by the know- 
ledge that much of what he produces will find application 
in those spheres sooner or later. Rutherford was very 
conscious of these things, for his favourite quotation was 
one from Bacon, and it is with these words that I will 
conclude :— 

“Human knowledge and human power are co-exten- 
sive ; for ignorance of causes prevents us from producing 
effects. Nature can only be ruled by being obeyed ; for 
the causes which theory discovers give the rules which 
practice applies.” 








American Engineering News. 





Lift Bridges at Chicago. 


The latest of the many bascule and lift bridges 
carrying streets and railways over the Chicago River is the 
Torrance Avenue lift bridge, 276ft. span, with the movable 
part weighing 1600 tons. Being situated in the outskirts, 
with no transmission line within economical reach, it was 
decided to install a dual generator plant with petrol 
engines, each unit rated at 550 B.H.P., or 300 kW generator 
capacity. Either unit is sufficient to operate the bridge. 
The engines have eight cylinders, 8}in. diameter and Qin. 
stroke, and run at 1200 r.p.m. In some of the bridges 
cables attached to the top and bottoms of the towers are 
led over pulleys to drums mounted in a machinery house 
on the lift span. This construction adds to the weight to 
be lifted. Separate cables attached to the lift span pass 
over pulleys on top of the towers and carry the counter- 
weights. In the other bridges, including that at Torrance 
Avenue, the machinery is mounted on the towers and 
drives the counterweight pulleys, so that only one set of 
cables is required at each end of the span. Special control 
is then required to ensure that the pulleys revolve at the 
same rate, so as to keep the.span level during its vertical 
travel. This is effected by the ‘‘selsyn”’ drive, in which the 
motors on the opposite towers are so connected electrically 
as to rotate in synchronism. This method was considered 
preferable to rheostatic control of the motors. Power 
requirements were reduced about 50 per cent. by the 
application of roller bearings to the shafts of the eight 
main pulleys, which are of the straight roller type, with 
a bore of 30in., for a load of about 400 tons per bearing. 
Both the driving and tie—or levelling—motors are of 
150 H.P. The pulleys are of cast steel, 15ft. in diameter, 
on 30in. forged steel shafts, and each of the four pulleys is 
grooved for twenty cables, 24in. in diameter. Each group 
of twenty is attached to an equaliser at a corner of the 
span. The bridge can be raised 104ft. in ninety-five 
seconds. 


American Petrol-electric Buses. 


An extensive equipment of petrol-electric buses 
has been operated by the Rapid Transit Company, of 
Philadelphia, for some years, and in planning the purchase 
of new equipment one question considered by the engineers 
was whether to adopt mechanical or electrical drive. In 
the earlier equipment the latter had been employed, as 
best suited for heavy urban service with its frequent stops. 
As a test two 35-passenger buses were operated in regular 
service, but under close examination, the two being of 
identical construction, but one having the conventional 
clutch and three-speed forward constant-mesh trans- 
mission, while the other had an electric generator and 
series-wound motor. The former weighed 21,425 lb. and 
the latter 23,050lb. Both were fitted with recording 
instruments. An advantage of the electric drive is the 
elimination of complaints by passengers as to exhaust gas 
fumes due to overdrive of the engine during deceleration. 
The electric drive also gives automatic acceleration, the 
driver simply depressing the acceleration pedal, while 
with the mechanical drive accleration is accomplished 
through three or more gear ranges. Thus in heavy traffic 
service with frequent stops the electric drive bus could 
maintain a scheduled speed 10 per cent. faster than the 
mechanical drive bus. Miles per gallon of petrol was 
18 per cent. higher for the latter, and in two months’ 
service it averaged 4:27 miles per gallon as against 
3-50 miles for the electric drive bus. Lower maintenance 
cost for the electric was due to the elimination of shock of 
clutch engagement, with its wear on gearing and general 
wear and tear of entire vehicle. Engine maintenance also 
was less, on account of relatively constant operating speed 
and avoidance of high engine speeds. As a net result it 
was concluded that for this class of city service the electric 
drive bus will produce a higher net income, and that its 
superior riding qualities appeal to passengers, with the 
result of higher total revenue and decreased operating 


expenses. 








Coat RESERVES IN FraNnce.-—According to the calcula- 
tions of Mr. J. Derousseaux, the coal reserves capable of 
exploitation in France amount to 10,000 million tons of 
coal and 500 million tons of lignite. In the French colonial 
empire it is estimated that there is 70 million tons of coal 
certain and 500 million tons probable, 
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Markets, Notes and News. 


The prices quoted herein relate to bulk quantities. 
f.o.b. steamer. 


The International Steel Markets. 


Some disappointment has been expressed that 
at the Cartel meetings in London last week it was decided 
not to reduce export prices, but apparently the view of 
the British steel makers prevailed, and it was decided to 
maintain the quotations, which for most products have 
been unchanged for some months. It is anticipated, 
however, that the question of prices will be again con- 
sidered at a meeting which is to be held on the Continent 
during September. It is probable that the Continental 
steel makers were also influenced by a slight improve- 
ment in the export demand for their products. They cannot 
have forgotten that the boom which commenced in 1936 
came unexpectedly in the early autumn, and that the 
situation in the markets changed almost overnight from 
one of trade depression to a scramble by foreign buyers 
to obtain supplies. On the other hand, the position at the 
moment apart from the uncertainty caused by the inter- 
national outlook, cannot be regarded as satisfactory, 
The Belgian and Luxemburg steel makers, who depend 
to a great extent upon their export trade, are seriously 
affected. During August it was estimated that the total 
orders booked by Cosibel, the Cartel selling organisation, 
was about 100,000 tons, and whilst this would compare 
with the bookings for any other month of the year, it 
presents the disappointing feature that 45,916 tons were 
for the home market and only 42,069 tons for export. 
Normally, the proportion of overseas business should be 
much higher, and until this improves the export position 
cannot be regarded as satisfactory by the Belgian and 
Luxemburg steel makers. The situation in Germany 
differs entirely from that in any other country. Produc- 
tion is maintained at a high level, and regulations pre- 
venting the use of steel for various domestic purposes 
are still in force. Export business also appears to be active 
with countries with which clearing agreements exist ; 
and the German group is said to be much in excess of its 
allotment under the Cartel rules. The French steel works 
have been as badly hit by the slump as the Belgian steel 
industry and in a number of cases the works are only 
operating thirty-two hours per week. As a consequence 
the question of extending the forty-hour week does not 
greatly interest the steel makers at the moment. The 
special steel branches, however, are busy on munitions 
work, and it is probable that this department will be 
amongst the first to be affected by any increase in the 
working hours. It will be seen therefore that the Cartel 
has much to occupy its attention and the British market, 
in addition, is providing a difficult problem. Stocks are 
not being reduced so quickly as was anticipated, and a 
proposal is under consideration to restore the price differ- 
ential between the British and Continental steel material 
in order to liquidate the accumulations of the latter. 


British Iron and Steel Production. 


The monthly report of the British Iron and Steel 
Federation states that the production of pig iron in August 
was 443,000 tons against 507,800 tons in July, and included 
106,000 tons of hematite, 233,600 tons of basic, 83,900 
tons of foundry and 11,100 tons of forge iron. The steel 
output fell from 683,200 tons in July to 658,900 tons. 
The report points out that the majority of the steel works 
in England ceased operations for a week during August 
and in some cases longer. Taking this factor into con- 
sideration, steel activity has maintained its ground com- 
pared with July. At the end of last month there were 81 
furnaces in blast, 11 having ceased operations and two 
having resumed. The furnaces affected are not men- 
tioned in the report, but those blown out are as follows :— 
Consett Iron Company, Ltd., one; North Lonsdale Iron 
and Steel Company, Ltd., Ulverston, two; Skinningrove 
Iron Company, Ltd., two; John Lysaght, Ltd., one ; 
the Park Gate Iron and Steel Company, Ltd., one; the 
Ford Motor Company, Dagenham, one; Dorman, Long 
and Co., Ltd., Middlesbrough, three. A furnace was 
blown in by John Lysaght, Ltd., and one by the Staveley 
Iron and Coal Company, Ltd. The following table gives 
the average monthly production of pig iron and steel 
over a period of years and the output for the last six 
months :— 


Pig Steel ingots 
iron. and castings. 
Tons. Tons. 
1913—Monthly average 855,000 638,600 
1920 = 669,500 755,600 
1929 632,400 803,000 
1930 516,000 610,500 
1931 314,400 433,500 
1932 297,800 438,500 
1933 ra p= 344,700 585,300 
1934 ” * 497,400 737,500 
1935 9 ’ 535,300 821,600 
1936 643,500 982,100 
1937 ” 707,800 1,082,000 
1938—March 714,600 1,115,800 
April 661,000 938,600 
May 633,900 957,000 
June 541,500 776,100 
July 507,800 683,200 
August 443,000 658,900 


The Pig Iron Market. 


The notable reduction in the output of pig iron 
disclosed in the statistics has improved the situation to 
the extent that it has enabled considerable inroads to be 
made in the stocks at consumers’ works. The total pro- 
duction in August of 443,000 tons compares with 761,100 
tons in January last, a reduction of 318,100 tons, but it 
must be remembered that August was a holiday month. 
The contraction has been most marked in basic, the pro- 
duction of which in August was 32,500 tons less than in 
July, whilst the total for hematite was 14,500 tons and 
for foundry 14,600 tons less in August than in the previous 
month. The output of forge iron was down by only 300 
tons. Although the position has improved, the stocks 


are still heavy, and it is feared that there will have to be 
a further curtailment of output, particularly in the 
hematite department. On the other hand, it is under- 
stood that there has been a satisfactory decrease iin the 
stocks of Continental foundry iron in this country. On 
the North-East Coast this has given rise to hopes that 
the demand for Cleveland No. 3 iron will revive. At 
present substantial stocks exist at the makers’ works, and 
production has been suspended. The North-East Coast 
consumers have certainly taken more of this iron than of 
late, but there has been practically no demand from other 
consuming centres, including Scotland, nor for export. 
The situation in the Midlands remains disappointing, 
and although there has been slightly more activity in the 
building trades, it has not been reflected in any increased 
call for the products of the light castings makers. Until 
this industry secures more orders there seems little likeli- 
hood of any real increase in the demand for Midland high 
phosphoric iron. There has been a slow but steady 
expansion in business in the low phosphoric grades, which 
are being taken up by the machine tool makers and the 
heavy engineering branches, particularly those engaged 
on rearmament work. Conditions in the Lancashire 
market have improved slightly since the close of the 
holiday season, but consumers show great reluctance to 
commit themselves beyond the end of the year. It is 
evident they feel that it would be inadvisable to hold 
stocks of high-priced iron when the present period for 
which prices are fixed expires. In the Scottish market 
business has been dull and uninteresting, but two furnaces 
have been restarted on the production of foundry iron. 
The stocks in Scotland are passing into consumption 
gradually, but the outlook is not bright. Some impression 
has been made on the large accumulations of basic iron, 
but it will be a long while before they are reduced to 
normal proportions. 


The North-East Coast and Yorkshire. 


A slightly more cheerful feeling has been in 
evidence on the North-East Coast. This is due to a small 
increase in the volume of inquiry and to reports from some 
consumers that they have recently experienced an expan- 
sion in the demand for their products. It is too soon to 
see whether this indicates the beginning of a real revival 
in the iron and steel market, or whether it is merely one 
of those fluctuations in trade which have occurred at times 
during the past few months. Production has been much 
curtailed, and none of the departments of the steel works 
in the district is fully occupied. The heavy steel section 
of the industry which maintained a high rate of operations 
for so long, is now working well below capacity. The 
scarcity of orders for new ships is being severely felt, 
whilst at the same time there has been a shrinkage in 
the requirements of the constructional engineers. Good 
quantities of joists and sections are still passing to the 
consuming works, but a very large proportion of this 
material is being delivered against old contracts, and it 
is difficult to find a buyer prepared to place orders for 
more than sufficient to cover a short period ahead. The 
decline in the importations of Continental steel has also 
contributed to the better feeling in the market. During 
August the total of iron and steel brought into the Tees 
was only 306 tons, compared with 1122 tons in July. 
This is the lowest figure recorded for any month for 
several years. It is interesting to note that not a ton of 
semi-finished steel was imported during August, and it is 
known that the accumulations of billets and sheet bars 
in this country have been greatly reduced. So far, the 
contraction in the stocks has not been sufficient to stimu- 
late greatly the demand for British semis, but it is anti- 
cipated that the requirements of home consumers will 
expand in the autumn. In the Yorkshire iron and steel 
market there are few signs of any broadening in the 
demand. The production of basic steel has been greatly 
reduced, and it seems likely that a further restriction will 
take place if no revival in business occurs. Conditions 
in the acid carbon and alloy steel department also are 
unsatisfactory. By comparison, the business passing in 
stainless steel provides a bright spot in the market, but 
even in this section the demand shows a tendency to 
decline. The steel foundries, however, are moderately 
busy, and activity rules at the works producing hollow 
forgings and heavy machinery. 


Current Business. 


It has been announced by Rootes Securities, 
Ltd., that Sunbeam Motors, Ltd., and Clement Talbot, 
Ltd., will in future operate as Sunbeam-Talbot, Ltd., 
at Barlby Road, London, W.10. The merging of these 
two concerns will not affect Sunbeam Commercial Vehicles, 
Ltd. (also associated with Rootes Securities, Ltd.), manu- 
facturers of Sunbeam trolleybuses and battery vehicles, 
of which the registered offices are at Moorfield Works, 
Wolverhampton, where all its manufacturing activities are 
concentrated. The B.C. Ames Company, Waltham, Mass., 
U.S.A., have appointed George H. Alexander Machinery, 
Ltd., 83, Coleshill Street, Birmingham, as sole selling 
agents for their Triplex combination machine tool. The 
Phenix Works of the English Electric Company, Ltd., 
at Thornbury, Bradford, are to be extended by the 
addition of new premises. Metropolitan-Vickers Elec- 
trical Company, Ltd., has obtained a contract for the 
electrical equipment of the new cold rolling plant to be 
installed at the Newport Works of the Whitehead Iron aad 
Steel Company, Ltd. Davy and United Engineering Com- 
pany, Ltd., have secured the order for the mill. S. P. 
Austin and Sons, Ltd., Sunderland and W. Pickersgill, 
and Son, Ltd., Sunderland, have been successful in secur- 
ing contracts for six vessels for Cuban owners. The 
Fairfield Shipbuilding and Engineering Company, Ltd., 
Govan, are to erect extensions to their turbine blade shop. 
Robert MacLaren and Co., thermostat manufacturers, 


Unless otherwise specified home trade quotations are delivered f.o.t. 
A comprehensive list of the prices of materials mentioned below will 


Export quotations are 
be found on the next page. 


sub-station is to be built at Pinkston Foundry by J. and A. 
Law, Ltd., ironfounders. The Department of Overseas 
Trade announces that the following contracts are open 
for tender :—South African Railways and Harbours: 
Supply and delivery of quantities of structural steelwork, 
including columns, roof girders and principals, bracings, 
screens, crane girders and rails, galvanised sheeting, 
glass and steel window frames, &c. (Johannesburg, 
October 17th); 76 rolled steel beams, 20in. by 6}in. by 
T%in. by 32ft. long (Johannesburg, September 12th). 
Indian Stores Department: Machine tools (India, Sep- 
tember 2Ist); one piece rail anchors for the Eastern 
Bengal (Simla, September 27th); electrically driven 
portable radial and swivel arm drilling machine, with a 
capacity of 2in. in M.S., swing of arm to be from 5ft. 
to 6ft., height of pillar approximately 6ft., one machine 
similar to foregoing, but swing of arm to be 4ft., machine 
to be suitable for operation in locomotive fire-boxes ; 
one electrically driven grinding machine, centreless, 
complete with through feed rest, to take from }in. to 4in. 
diameter bar (Simla, September 28th). 


Copper and Tin. 


Business in the electrolytic copper market has 
been somewhat irregular, but prices have been fully main- 
tained. In the United States the demand has been, dis- 
tinctly quiet and consumers there seem well able to work 
on, the deliveries they are receiving against contracts 
placed in June and July. In Europe and in this country 
buying by ordinary industrial consumers has been rather 
light, but considerable quantities have been taken up by 
Central European Governments and also by Japan and 
Russia. It is assumed that this demand is for armament 
purposes, and whilst on the one hand it strengthens the 
market, it is a symptom of the strained international situa- 
tion which has a disturbing effect upon business. To some 
extent the firmness of the price is due to the fluctuations 
in the sterling-dollar exchange ; but at the same time the 
producers are not pressing sales on the market and most of 
them claim to have sold as much copper as they need to 
keep them employed for the next three or four months. 
There is still a shortage of prompt electrolytic and con- 
sumers who have required urgent supplies have had to 
pay the full price and in some cases rather more. A 
feature of the present position is that the demand is largely 
for September-October shipment, and whilst the position 
is tight it is still possible to buy for this delivery. In the 
standard copper market conditions have not changed much. 
Both speculators and consumers have shown reluctance 
to undertake commitments, and this is not surprising 
whilst the international situation remains so unsettled. 
As a result, however, a small amount of buying or selling 
has had a disproportionate effect upon prices. . .. Values 
in the tin market have moved within narrow limits and 
little interest has been taken in the metal either by indus- 
trial buyers or speculators. Sentiment in this market has 
been affected by the international outlook, but there is 
no indication that Continental buyers are building up 
stocks of tin. In fact, the demand from the Continent has 
been quiet and featureless. American buyers, also, have 
confined their operations to buying small parcels at 
intervals. Japan has apparently bought good quantities 
in the East, and as a result the Eastern price has ruled 
higher than in London. Consumption does not seem to be 
improving and the requirements of the tin-plate and 
motor car industries are below normal. 


Lead and Spelter. 


Prices in the lead market have shown a stronger 
tendency than for some time under the stimulus of the 
announcement that a Cartel had been formed. No further 
official statements have been issued, but it is understood 
that the producers in Australia, Burma, Mexico, and 
Jugoslavia have joined the new organisation and probably 
the Canadian and American producers will also become 
members. It is stated that the Cartel will thus control 
about 80 per cent. of the world’s output outside the 
United States, or about 70 per cent. of the total world 
production. The effect of the formation of the Cartel has 
been to cause consumers to cover with more alacrity than 
for some months and they have been urged to this course 
in the belief that it is the intention of the Cartel to reduce 
the output of its members by at least 10 per cent. It will 
be some time, of course, before the effect of any restriction 
on production is felt in the market, and from this point 
of view it is perhaps somewhat surprising that the pro- 
ducers’ move should have had such an immediate influence 
upon the position. So long as the new Cartel confines its 
efforts to regulating production with a view to keeping it 
in line with the demand it will have the general support 
of the market, but an attempt to raise prices artificially 
would have a disturbing effect upon the trade. Consump- 
tion has been maintained at a fair rate and the cable 
companies in particular appear to be well employed. 
According to American figures, the world’s production of 
lead in July amounted to 153,300 short tons, compared 
with 152,968 tons in the previous month... . irm 
conditions have developed in the spelter market, largely 
as a result of the sympathetic influence of the better tone 
in the other non-ferrous metal departments. The improve- 
ment was also partly due to fresh rumours of an attempt at 
the formation of a Zinc Cartel, probably inspired by the 
action of the lead producers in establishing their own 
organisation. The difficulties, however, of securing an 
agreement amongst the producers of spelter are much 
greater than in the lead trade. Production continues to 
be in excess of the market’s requirements, and this has 
brought the price to a level which must be unsatisfactory 
to the majority of the producers. The consuming trades 
are not well employed, particularly the galvanisers, and 
until an improvement takes place in this direction no 
substantial increase in the demand for spelter can be 
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Current Prices for Metals and Fuels. 


Makers’ official home trade price, per ton, delivered bitin stations. 
t Export prices are for Empire Markets ; 


from Associated British Steelmakers. 


PIG IRON. 
Home. Export. 
Foundry home prices, except for Scotland, less rebate of 5/-. 


(D/d Teesside Area.) 








N.E. Coast— £ 8s. d. 2s. “4. 
Hematite Mixed Nos. ... 6 12 6... — 
o» No. 1 613 0.. i 
Cleveland— 
No. 1 wed! bed S 888: 24 6 2 6 
No. 3 G.M.B. S Fo ..: 6 0 0 
No. 4 Foundry 510 0 519 0 
IR atk been 5 0 0 -- 
MrpLanDs—- 
Staffs— (Delivered to Black — Station.) 
North Staffs Foundry ... 5 11 : a 
Pa a Ge 22.5" 856 maeer wae _ 
Basic ha guar 5 0 Oto £5 5 0 — 
Northampton— 
Foundry No. 3 B @ 8:3. _ 
Beas... ... S68. 6: o- 
Derbyshire— 
No. 3 Foundry 511 0.. — 
Pee ee REIS MD oe ae _ 
ScotLanD— 
Hematite, f.o.t. furnaces 613 0... ... — 
No. 1 Foundry, ditto ... 6 0 6... ... — 
No. 3 Foundry, ditto ... 518 0 _ 
Basic, d/d CPO wx _ 
N.W. Coast— 6 13 0d/d Glasgow 
Hematite Mixed Nos. fs 18 6 ,, Sheffield 
= SS ere si Daiditanl 
MANUFACTURED IRON. 
Home. Export. 
Lanos anp YorErs— £ s. d. £ sd 
Crown Bars om Boia 
Best Bars 8 Ww Ou. —_ 
MrpLanps— 
Crown Bars ... . a i oe — 
Marked Bars (Staffs) A AS.?:.. — 
No. 3 Quality « RM. 6.4 — 
No. 4 Quality PR. = 
ScoTLanD— 
Crown Bars a. = 13 56 0 
ines = sane - 1315 0 13 15 0 
N.E. Coast— 
Crown Bars $3. RSS Oia: 13 5 0 
Best Bars oe Wee aoe ee ee edt ES 13 15 0 
Double Best Bars Je Th. Wes abn 14 5 0 
NorTHERN IRELAND AND FREE StaTE— 
Crown serena » &3 37...6,,.. — 
STEEL. 
*Home. tExport. 
LonpoN AND THE SouTtH— £ sa. d. S$... @, a 
Angles 1l 3 0 10 12 6 
Tees... 12 3 0 1112 6 
Joists ll 3 0 10 12 6 
Shaenide... » ll 8 O 10 17 6 
Remniiniie. andy. SS Bad. iis 
= under 3in. 12 15 6f... ll 0 0 
Flats, under Sin. ... 12 15 6f... ll 0 0 
Plates, fin. (basis) ts 6 :: 11 0 0 
” apa 1118 0.. ll 56 0 
o tin. — os ©... 1110 0 
ee Sg ie ss 2 .. 1115 0 
fin. to ond hal. 
yen per sq. ft. (8-G.)... 12 10 0 .. 12 10 0 
Boiler Plates, jin. 2:3: © .. 12 2 0 
Norrs-East Coast— 2 «2 £ s.d. 
Angles 1l 0 6.. 10 12 6 
Tees... 12 0 6.. 1110 0 
Joists... a f= 10 12 6 
eee | oe ae aes 10 17 6 
Rounds, 3in. and up ... 12 0 6.. 11 12 6 
» under 3in. 12 13 Of. 11 0 0 
Plates, jin. (basis) m6 @.. 11 0 0 
» in. 1113 0.. 11 5 0 
»» AS nse te OO .. 1110 O 
ne fin. ... ms 8. 11 15 0 
Un. fin. to and ee" 
6 Ib. per sq. ft. (8-G.)... 12 10 0 1210 0 
Boiler Plates, jin. <<. 3h © if. 2 © 
MIDLANDS, AND LEEDS anD DistTRIcT— 
£ s. d. ee: @. 
Angles 11-0 6.. 10 12 6 
Tees... 3. 8..¢ .. 11 12 6 
Joists... i? a oo 10 12 6 
ae o BE B60. 10 17 6 
Rounds, 3in. and up 88-@) Oc... 1112 6 
pm under 3in. 12 13 Oj... 11 0 0 
Flats, 5in. and under ... 12 13 Of... i os 
Plates, jin. (basis) 1110 6... me ak 
Fe RAL Sara Tas @... 11 5 0 
ee *% 12 0 6.. 11 10 0 
Wc cn Assoleotn ead: Gi. 1115 0 
‘Un. fin. to and intl. 
6 lb. per aq. ft. (8-G.)... 12 10 0 12 10 0 
Boiler Plates, jin.... 12 0 6 12 2 6 





STEEL (continued). 


*Home. tExport. 
£ s. d. S$. OG. 
Guascow anv Districr— 
Angles ak BH6 10 12 6 
Tees... 12 0 6 11 12 6 
Joists ll 0 6 10 12 6 
Channels.. ll 5 6 10 17 6 
Rounds, Sin. and v up lt 0 6... 11 12 6 
se under 3in. 12 13 Of... 8 RO il 
Flats, 5in. and under ... 12 13 Of... it. 0. © 
Plates, jin. (basis) he ee ee ll 0 0 
» fin. ... 33319 Die 11 5 0 
es tin. ... card 48+ @ 1110 0 
” RL s.. t 3 TORR? HGH 1115 0 
Un. fin. to and inel. 
6 lb. per sq. ft. (8-G.) 1210 0 1210 0 
Boiler Plates, jin. 11 18 0 12 2 6 
Sours Waites ArEa— £ «dd. £ s. d. 
Angles 810! 6's 10 12 6 
Tees... 3 0 6.. 1112 6 
Joists ‘ ‘oa Pr 10 12 6 
Chandi. ; | it 10 17 6 
Rounds, din. nail up i. 6 8.5. 11 12 6 
»” under 3in. ... 12 13 Of.. 11 0 0 
Flats, 5in. and under 12 13 Of.. ll 0 0 
Plates, jin (basis) 1110 6.. 11 0 0 
we 12586 65:5 il 5 6 
” tin. 2 'O"'@'X 1110 0 
Wee. | Sate iss 6 1115 0 
Un. fin. to and del. 
6 lb. per sq. ft. (8-G.) 1210 0. 12 2 6 
IRELAND—F.0.Q.— BELFAST. Rest or [RELAND 
S-& de = ed. 
Angles Ms G6 ll 8 0 
Tees... scoS 1S Gis. 12 8 0 
Joists son HE'S Oi. 1115 6 
Cindiiels. pone ee 1113 0 
Rounds, 3in. Lael up ~ = a Loree 12 8 0 
» under 3in. fe eS ae 13 0 6 
Plates, jin. (basis) i | a 1115 6 
eS ee ea MB Dic: 13.06 
»» ae. > RB 3 O'.. 12 5 6 
= cites el 22? .. ORO! 1210 0 
Un. fin. to fin. incl. a8, BO. 12 5 6 
t Rounds and Flats tested quality ; wtibideds 9s. less. 
OTHER STEEL MATERIALS. 
Home. Export, f.0.b. 
Sheets. £ «s. d. £ s. d. 
11-G. and 12-G.,d/d ... 14 15 0 
cae. ae gp 1-G. to 14-G is 00.0 
14-G. to 20-G., djd . 1510 0 15-G.to20-G12 15 0 
21-G. to 24-G., d/d . 15 15 0 21-G.to24-G13 0 0 
25-G. and 26-G.,d/d ... 16 10 0 25and26-G 13 15 0 


South Africa, Rhodesia, Nyasaland, £14; Canada, £14 12s. 6d., 
f.o.b. basis. Irish Free State, £15 15s., f.0.q., 4-ton lots. 

The above home trade sheet prices are for 4-ton lots and over; 
2-ton to 4-ton lots, 7s. 6d. per ton extra ; and under 2-ton lots 


to 10-cwt., £2 per ton extra. 
Galvanised Corrugated Sheets, basis 24-G.— 
Home. £ se. d. 
4-ton lots and up ... 18 10 0 
2-ton to 4-ton lots 18 17 6 
20 2 6 


Under 2 tons 3 4 
Export ; India, £18 158. c.i. f; Irish Free State, £18 10s. 
f.0.q.; General, £16 15s. f.0.b., 24-G. basis. 
TIN-PLATES— 
20 by 14 basis, f.o.b. Bristol Channel Ports, 20/3 to 21/6. 
Tin-plate Bars, d/d Welsh Works, £7 15s. 
BILLeETs—100-ton lota and over, 35 to 100 tons, 5/- extra ; 
than 35 tons, 10/- extra. 8. 
Soft (up to 0- 25% C.), untested ... 1 
” tested iat 
Basic (0- 33% to 0- GAs 
» Medium (0-42 to 0-60% C.) 
» Hard 0-61% to 0-85% C.) 
(0-88% to 0-99% C.} 
- » (over 0-99% C.) 
Rails, Heavy, 500-ton lots, f.c.t.... eae aie 
* ight, f.o.t. abt &. opel ton ohl: aft 


less 


” ” 


ASPRRP®AAaAaa & 


£ 
FAT 
a 
8 12 
9 2 
9 12 
10 2 
10 12 
10 2 
2 


FERRO ALLOYS. 
Tungsten Metal Powder 4/94 per lb. (nominal) 
Ferro Tungsten 4/8 per lb. (nominal) 


Per Ton. Per Unit. 

Ferro-Chrome, 4 p.c.to6p.c.carbon £24 5 0 7/6 

- 6 p.c. to 8 p.c. . £24 0 0 7/6 

on 8 p.c. to 10 p.c. ... . £24 0 0 7/6 

o Max. 2p.c.carbon ... £36 0 0 I1/- 

BE » lp.c.carbon ... £38 5 0 11/- 

os » 0O-5p.c.carbon £41 0 0 12/- 

i »  carbon-free . 10d. perlb. 
Metallic Chromium . 2/5 per lb. 


. £18 15 0 home 
. £12 10 0 scale 5/- p.u. 
. £17 0 Oscale 6/- p.u. 


Ferro Manganese (loose), 16 p.c. 
» Silicon, 45 p.c. to 50 p.c. 
75 p.c. ... 


” ” 


» Vanadium . ... 14/- per Ib. 
“ Malibdaness ... 4/9 per Ib.; 5/- forward 
.. Titanium (carbon- free) . 9d. per lb. 

Nickel (per ton) ... “ve . £185 to £190 per ton 


. 8/6 to 8/9 per lb. 





* Joists, henhuamal ‘Bars and Senne are subject to a rebate of 15s. to home users purchasing only 
for other Markets British quotations conform to Cartel prices. 


NON-FERROUS METALS. 


(Official Prices, September 14th.) 











Coprzr— 
Gisks uve. ti. £41 8 9to f4l lO O 
Three Months ... £41 13 9to £41 15 0 
Electrolytic £47 0 Oto £48 0 0 
Best Selected rr ie arn Bir- 
mingham se ne £47 15 O 
Sheets, Hot Rolled £78 0 0 
Home. Export. 
Tubes, Solid Drawn (basis) ... 124d. 124d. 
»  Brazed (basis) 123d. 123d 
Brass— 
Ingots, 70/30, d/d Birmingham £37 0 0 
Home. Export. 
Tubes, Solid Drawn, 2/1 Alloy 1l}d. 11}$d. 
»  Brazed 13$d. 13$d. 
Tin— 
Ee eee . £192 10 Oto £192 15 0 
Three Months ... . £193 5 Oto £193 10 0 
SPELTER— 
MMNNID ise ga kas see £14 2 6to £14 5 0 
Three Months ... £14 7 6to £14 8 9 
Leap— 
MS css leee vats bee £15 10 Oto £15 11 3 
Three Months... ...’ .>. £1513 9to £15 15 0 
Aluminium Ingots (British) ... £94 (net.) 
FUELS. 
SCOTLAND. 
LANARKSHIRE— 

(f.0.b. Grangemouth— Export. 
Navigation Unscreened 19/- to 19/6 
Hamilton Ell 17/6 
Splints 19/- 

AYRSHIRE— 
(f.0.b. Ports)—Steam ... 15/- to 15/6 
FirEsHIRE— 

(f.0.b. Methil or Burntisland)— 

Prime Steam . —— 17/- to 17/6 
Unscreened Mastiatins 18/- to 18/6 
LorHIans— 
(f.0.b. Leith)—Hartley Prime... 16/- to 16/6 
Secondary Steam ... Bae 15/6 
ENGLAND. 
Sourn Yor«ksaire, Houtir— 
B.S.Y. Hards... 20/6 to 21/ 
Steam Screened 7/- to 17/6 
NORTHUMBERLAND, NEWOASTLE— 
Blyth Best 18/6 
» Second... ; 17/- 
» Best Smal... 17/- 
Unscreened 17/- to 18/ 
DoraamM— 
Best Gas... ... 19/44 
Foundry Coke 27/- to 28/- 
Carpirr— SOUTH WALES. 
Steam Coals : 
Best Admiralty Large ... 24/- 
Best Seconds sb 23/6 to 24/- 
Best Dry Large 23/6 to 24/- 
Ordinaries... 23/- 
Bunker Smalls 17/- to 18/- 
Cargo Smalls ... 16/- to 16/6 
Dry Nuts 26/- to 27/6 
Foundry Coke 32/6 to 42/6 
Furnace Coke 28/- to 29/- 
Patent Fuel ... 25/6 
SwansEa— 
Anthracite Coals : 
Best Large ... . . 38/- to 41/- 
Machine-made Cobbles 41/- to 51/- 
Nuts 40/- to 50/- 
Beans 33/- to 38/6 
Peas See 8 Sa 26/- to 30/- 
Rubbly Culm... 15/- to 16/- 
Steam Coals : 
Large Ordinary 20/- to 25/- 
FUEL OIL. 
Inland ec ption : tracts in bulk. 
Exclusive of Government tax of 1d. per gallon. 
Ex Ocean Installation. Per Gallon. 
Furnace Oil (0-950 gravity) whe 33d. 
Diese! Oil pee: yxane” phegd seeks “ake 44d. 
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French Engineering Notes. 
(From our own Correspondent in Paris.) 


A Changing Situation. 
Two events last week marked a change in the 
labour situation that may have a favourable influence upon 
the relations between employers and their men. 
these events was a disavowal of extremist elements by 
trade unions, and the other a settlement of labour diffi- 
culties by a method of compulsion that is only possible 
inacountry where every man can be brought under militar) 
discipline in times of emergency. In the latter case the 
emergency was the failure of long negotiations to induce the 
Marseilles dockers to work, and thereby end an organised 
obstruction that was bringing the port to ruin. It was a 
failure that threatened a national calamity which had to 
be averted at all costs. When the dockers finally rejected 
the employers’ offers, and refused to work under con- 
ditions imposed by the Minister of Public Works, the 
Government had no alternative but to requisition the 
port, This was done on Thursday of last week, when the 
port of Marseilles was placed under military control. 
Dockers of French nationality received individually orders 
to work under the new conditions of a six hours’ shift with 
the advance in wages accorded to them. Any man refusing 
to comply with the order would be dealt with by the 
military tribunal, which was empowered to send him to a 
long term of imprisonment. In the case of the 1500 or so 
foreigners employed at the docks, the only thing that could 
be done was to deprive recalcitrants of their permits to 
work in France and repatriate them. None of them was 
called up, but they freely offered their services. At first 
there was attempted reistance in the hope that the 
Federation of Dockers’ Unions would take common action, 
but at the last moment the threatened resistance collapsed, 
leaving only protests from the C.G.T. and affiliated unions 
against the action of the Government in resorting to 
military force. The port is occupied by the military police, 
and work continues under the contro] of the port autho- 
rities in the person of the Director, who has obtained 
acceptance of the dockers’ claim for an extra wage advance 
for the lunch they take in the middle of the six hours 
shift, thus bringing up the total pay to 65f. per day shift 
and 151-6f. for night work. Meanwhile, the Government 
continues its efforts to settle differences between dockers 
and employers, and has prepared a compromise scheme 
which has been accepted by the men and is under the 
consideration of the employers, who fear that the new 
arrangement will increase the port dues and add to the 
already heavy burden on shipping. As soon as a settlement 
is reached, the military control of the port will cease. 


Disavowal of Extremists. 


The agreement entered into between coalowners 
and the Federation of Miners for the men to work addi- 
tional shifts from the beginning of September in order to 
increase the coal output by 2,000,000 tons during the 
following six months, with an increase of 6 per cent. in 
wages, was made after the Federation had interviewed 
Monsieur Daladier and obtained from him full satisfaction 
with regard to overtime in no way affecting underground 
workers’ rights to the 38 h. 40 min. week. This agreement 
was violently attacked by the Communist party in the 
C.G.T., which is carrying on an agitation to prevent 
miners from working overtime, with the result that in 
some collieries it is not certain that miners will go down 
for the extra shifts. The Federation has replied with a 
vigorous attack on the Communists, who, it affirms, are 
endeavouring to secure control over the unions for political 
reasons without consideration for the interests of the 
miners themselves. There is the same dissension within 
the C.G.T. The Federation referred the matter to the 
National Council of Miners which confirmed the agreement 
by a majority vote of 3 to 1. The National Council then 
considered the whole question of what should be done to 
protect miners from extremist influence. It solemnly 
affirmed the absolute authority of the Federation of 
Underground Workers, which had solely in view the 
material and social interests of the miners, and denounced 
the Communist action as purely political, which must be 
eliminated from any organisation that aims at the protec- 
tion of professional interests. The extremists insist upon 
a general vote being taken among miners on the desira- 
bility or otherwise of confirming the undertaking to work 
overtime. If this has to be done, the National Council 
has decided that the voting will be restricted to miners 
of French nationality having a clean record, and that 
foreigners will be excluded from voting. At the collieries, as 
well as at the Marseilles docks, foreigners represent a very 
high percentage of the total number of workers, and the 
unions now see that French workers can only benefit from 
the advantages they have already acquired by taking a 
commonsense view of the situation, which means that 
foreigners with extremist views must not be permitted 
to carry on political propaganda to the detriment of 
French workers. This is the first time that such a stand 
has been taken by an organisation fully representative of 
an important working community, and it is suggestive of 
changing conditions in the future. 


Sahara Road Construction. 


Little has been heard of the work that has for a 
long time been in progress for building roads to connect 
up French West Africa with Algeria. The scheme provides 
for a road from Dakar northwards along the border of the 
Rio-de-Oro to Tindouf, a distance of 930 miles. A first 
section, extending to about 30 miles beyond Saint-Louis, 
was opened in June last. Another road will go from Gao 
on the Niger to Algiers, a distance of 1860 miles. While 
the first-named road will skirt the Sahara Desert, and will 
presumably offer no special difficulties, the road from Gao 
raises a problem of durability and maintenance in some 
parts of the Sahara which French engineers have no doubt 
satisfactorily solved. It is an undertaking of great import- 
ance and interest that will necessarily occupy a con- 
siderable time to complete, in view of the cost and the 
conditions under which the work will be done. The 
credits at present available amount to 12,500,000f. 


Some tractors and road-making machinery are employed, 
and other machines have been ordered, while the starting 
of work on other sections is expected to bring work to 


One of 


British Patent Specifications. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 


When an abridgment is not illustrated the Specification is 
without drawings. 


Copies of Specifications may be obtained at the Patent Office, 
Sales Branch, 25, Southampton-buildings, Chancery-lane, W.C.2, 


ls. each. 


The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification. 


INTERNAL COMBUSTION ENGINES. 


489,856. February 4th, 1937.—ImMPROVEMENTs TO SPEED 
GovERNORS FOR FvEL InNJEcTION Pumps, C.A.V.-Bosch, 
Ltd., Warple Way, Acton, London, W.3; Victor Henry 
Frederick Hopkins and Wilfred Edward Walter Nicolls. 

This invention relates to the fuel injection pumps of the kind 
used in compression-ignition engines and controlled by centri- 
fugal governors. The object is to provide improved means for 
minimising the normal tendency of the governor mechanism to 

“hunt,” particularly when the minimum quantities of fuel are 

being supplied by the pump to the engine. tt comprises a spring- 

loaded damping device associated with the lever which transmits 
motion from the governor A to the usual control rod B of the 
pump, the device being adapted to come into operation and 
thereby check any tendency to hunting when the control rod 














is moved by the governor to the position of small fuel supply. 
A plunger C is adapted to serve as an abutment for the lever D 
at a position adjacent to its connection by the link to the control 
rod B. The plunger is mounted in a hollow cylindrical housing 
attached by an adjustable screw thread connection to a socket 
secured to the governor casing. Within the housing is a helical 
spring E acting on the plunger C, and the spring is held in position 
by a screw cap which can be adjusted relatively to the housing 
for varying the pressure exerted by E on C. When in use, C is so 
adjusted relatively to the lever D that when the lever approaches 
or takes up under the action of the governor the position of 
minimum fuel supply it bears against the plunger,,and the 
latter damps down any tendency to “ hunting,” without offering 
undesirable resistance to the proper or normal actions of the 
lever by the governor, or to movement of the lever to the 
position at which the fuel supply is cut off.—August 4th, 1938. 


ELECTRICAL” APPLIANCES. 


489,526. June 24th, 1937.—SHEaTHED ELEcTRIC RESISTANCES, 
British Thomson-Houston Company, Ltd., Crown House, 
Aldwych, London, W.C.2. 

This invention relates to electrical resistance heating elements 

C of the type known as “ sheathed,”’ in which the actual resist- 

ance wire in the form of a spiral is placed in a metal tube A 

from the walls of which it is insulatingly supported solely 

by a pulverulent insulating substance B. With these sheathed 
resistances difficulties arise when the resistance wire forming 
the spiral conductor is of small section. It is then difficult to 
handle the resistance spirals when removed from the winding 
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mandrel on which they are formed. The mere weight of a 
non-supported portion of the spiral releases the neighbouring 
turns, and the turns have a tendency to lie in contact with one 
another, thereby destroying the spiral formed. In this design 
the spiral resistance wire of the sheathed element, instead of 
being formed by a simple wire, is formed by a wire which itself 
is wound in the form of a first coil of small diameter, which 
coil is in its turn wound into one or more coils of greater 
diameter, so as to form the final resistance.—July 28th, 


FURNACES. 


489,632. January 29th, 1937.—Lieumip Furet BurRNeERs, 
Entreprise Générale de Chauffage Industriel Pillard Fréres 
et Cie., 5, Rue Colbert, Marseille, France. 

This invention describes a liquid fuel burner wherein both 
liquid fuel and a light fluid are tangentially supplied through 
passages at right angles to one another to a whirling chamber. 
and the combustion is controlled by varying the difference in 
pressure between the liquid fuel and the light fluid and conse- 
quentially the density of the combustion mixture. Fig. 1 shows 
a form of construction and Figs. 2 and 3 show sectional plan 
views taken on lines 2-2 and 5-5. The term “liquid fuel” is 
intended to cover oil or like fuel and “‘ light fluid ’’ air or steam. 
The burner shown comprises a single control liquid fuel passage 
M and a light fluid e A disposed concentrically thereto, 
both these passages leading to a whirling chamber C through 
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tangential inlets arranged at right angles to one another. The 
light fluid is supplied to the whirling chamber C of the burner 
at an adjustable pressure and in such a manner that it enhances 
the rotation of the mixture obtained. If the light fluid is 
supplied to the whirling chamber at a pressure less than that of 
the fuel, no light fluid enters therein and the combustion of 
the fuel takes place as if the light fluid supply passage did not 
exist. If, on the contrary, the light fluid pressure is greater than 
that of the liquid fuel, a certain amount of light fluid enters the 
whirling chamber C and is intermixed with the fuel therein, the 
density of the mixture thus formed being proportional to the 
discharge rates of the light fluid and the fuel and the respective 
densities of these latter. If the light fluid pressure is further 
increased the proportion of the light fluid entering the whirling 
chamber increases and the discharge of fuel decreases pro- 
portionally. If the pressure of the light fluid is high enough to 
prevent the fuel from entering the whirling chamber C no fuel is 
burned.—July 28th, 1938. 


489,744. April 29th, 1937.—Propucinc SMooTH SURFACES ON 
METALS IN ANNEALING, Finspongs Metallverks Aktiebolag, 
Finspong, Sweden. 

This invention relates to a method of producing smooth 
surfaces on metals and metal articles in annealing them to 
restore their ductility subsequent to a cold working process by 
which they have been rendered hard. In Fig. 1 A indicates the 
furnace wall, B is the material to be annealed, and C the end of the 
muffle immersed in water. After the annealing tage a is com- 
pleted the material is immersed in the water by means of a 
frame D. This furnace allows only a discontinuous operation. 
Fig. 2 shows a furnace for continuous operation. The muffle 
furnace has its ends E F bent and immersed in water, and the 
material under treatment is conveyed continuously through the 
water seals and the furnace by means of a conveying chain or 
conveying band G. In case of drawn or rolled material of great 
lengths the material may be pulled directly through the water 
seals and the muffle. The discolouring film formed on the 
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annealed material is removed by pickling the material in a very 
weak pickling bath and then washing the material and drying 
it in the usual way. Instead of effecting the pickling process 
after the discharge of the material from the furnace, the pickling 
agent may be added to that portion of the water which forms 
the water seal at that end of the muffle where the material is 
discharged, whereby a separate pickling operation is eliminated. 
In the example shown in Fig. 1 the pickling agent may thus be 
added to the water in which the articles are immersed subse- 
quently to the annealing process. In the example shown in 
Fig. 2 the pickling agent may be added to the water at the outlet 
end of the furnace. The pickling operation is regulated with 
regard to the character and the temperature of the pickling bath 
and the duration of the pickling action so as to remove only the 
discolouring surface layer of the annealed material while not 
attacking the metallic surface proper By this means the smooth- 
ness and brightness of the metal, after the pickling process is 
finished, will be very close to that of the material prior to the 
annealing process.—August 3rd, 1938. : 


MACHINE TOOLS AND SHOP APPLIANCES. 


489,191. March 2nd, 1937.—Turret Larues, Butterworth 
British Automatic Machine Tool Company, Ltd., Grove 
Works, Lincoln Street, Rochdale, and Harold Butterworth, 
of the company’s address. y : 

The object of the present invention is to provide a simple, 








makers of such material. 
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robust, and inexpensive form of turret indexing mechanism 











324 





THE ENGINEER 


Sept. 16, 1938 


































































































in such lathes. A turret) carried by a turret slide A is 
provided with a number of slots for tools, and is adapted 
to rotate about the vertical axis of a star wheel B to 
which it is rigidly secured. The star wheel is disposed 
slightly above and to one side of a bevelled gear wheel C 
which rotates about a pivot pin earried by the turret slide. 
The gear wheel C carries upstanding pins D which engage 
within radial slots E on the star wheel B. The bevelled 
periphery of the wheel C is adapted for engagement by a bevelled 
quadrant F which is carried by a drum or cam member G, which, 
in turn, rotates about a horizontal axis below the turret and 
its slide. The drum hasa peripheral slot H which, in addition to 
traversing the drum circumferentially also extends in a direction 
longitudinally of the drum and has a dwell portion I therein. 
The cam slot H is engaged by a roller J mounted on a pin carried 
by the turret slide so that during a portion of each complete 
revolution of the cam about its horizontal axis, the turret 
slide is reciprocated longitudinally towards and away from the 
work, but is maintained stationary while the pin J on A slide 
engages within the dwell portion I of the slot H. The position 
of the quadrant F on the drum is such that the turret is rotated 
while the pin J passes along the dwell portion of the cam slot, 
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i.¢e., while the turret slide is stationary. A cam M carried by the 
drum G engages with a pivotal latch K on the turret slide, 
which latch is located in the path of displacement of a sliding 
locking bolt L resiliently loaded by a spring. L is adapted for 
engagement within any one of a number of radial notches 
in a plate rigidly secured to the turret. The displacement of 
the upper end of the latch in a direction rearwardly of the turret 
under the control of the cam M automatically withdraws the 
bolt from its notch in the turret and permits of indexing of 
the latter, whilst release of the latch from the cam enables the 
bolt to enter a notch under the control of the spring, and thus 
maintain the turret in its indexed position. The turret performs 
its indexing movement, whilst during rotation of the drum G 
with the turret pin J in engagement with the inclined part 
of the cam slot H, the turret is reciprocated towards and away 
from the work. A spring-loaded plunger P carried by the turret 
slide A is adapted for successive engagement with three conical 
recesses in the upper face of the wheel C and serves to locate 
the latter, whereby it is held in the correct position for engage- 
ment with the sector F on G.—July 21st, 1938. 


TRAMWAYS AND RAILWAYS. 


489,389. February 23rd, 1937.—ImPROVEMENTS IN VACUUM- 
OPERATED BRakinG Systems, Gresham and Craven, Ltd., 
Ordsall Lane, Salford, 5, Lancashire; James Neville 
Gresham, and Gerald Cranton Marsh. 

The piston-rod of the brake cylinder is coupled to a lever A 
which, at its outer end, is connected by a link B to a similar 
lever C fulerumed at D to a bracket connected to the end of 
the brake cylinder. The brake-actuating rods E and F are 
connected to the levers A and C at intermediate points, 
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It will be seen that the reactions¥resulting "from the 
movement of the’two brake rods E and F by the piston are 
applied to the opposite ends of the brake cylinder and are 
equal and opposite so that no strain is — to the cylinder 
mountings during a brake application. With brake cylinders 
having a domed end G and an internally projecting conical 
sleeve H to provide a guide for the piston-rod, a long low rate 
spring in the cylinder between the domed end and the piston 
is used for returning the brake piston after a brake applica- 
tion. The arrangement is claimed to enable the brakes on two 
bogies to be simultaneously applied in a smooth and effective 
manner.—July 26th, 1938. 


MISCELLANEOUS. 


488,289. January 9th, 1937.—ELecrric RESISTANCES OR Con- 
DENSERS, Steatit-Magnesia Aktiengesellschaft, of 8, Flora- 
strasse, Berlin-Pankow, Germany. 

The invention relates to electric resistances or condensers 
comprising a layer of resistance material or a layer of conductive 
material applied to a support of a solid insulating material. In 
investigating the effects of humidity and temperature on such 
resistances and condensers it has been found that oils that harden 
completely under the influence of the oxygen of the air, for 
example, the well-known wood or tung oil, or varnishes or 
lacquers containing such an oil, can be made to provide an 
excellent protective coating that is particularly resistant to 
tropica! conditions. In producing the protective layer accord- 
ing to the invention two or more layers of wood oil or other oil 
which hardens under the influence of the oxygen of the air, or 
of a varnish or lacquer containing such an oil, are applied, and 
each layer other than the last is dried by heating it to about 
120 deg. Cent., while after the final layer is applied all the layers 
are together heated to about 200 deg. Cent. In this way it is 
possible to obtain a protective coating which will stand tropical 
conditions. In addition, the advantage is obtained that the 






because the protective coating made in accordance with the 
invention is able to withstand temperatures up to 350 deg. 
without chemical change. The invention is conveniently applic- 
able to cylindrical or flat resistances and to fixed condensers 
having a ceramic dielectric or a dielectric of some other kind.— 
July Sth, 1938. 


489,444. February 15th, 1937.—Frioatine Bripegs, Allan 
Walton Knight, Public Works Department, Hobart, 
Tasmania, Australia. 

This invention relates to floating bridges and has been 
specially designed to connect points of land, separated for 
considerable distances by water, with spans of, say, 3000ft. 

It is constructed in the form of an arch in the horizontal plane, 

buoyant upon water. The bridge may consist of one curved 

rib or span with each end flexibly attached to a shore abutment, 
or the rib can be in two components, but not more, hingeably 
connected at the crown of the arch and flexibly attached at 
each end to a shore abutment. In the structure suggested 
the alignment of the bridgeway can be maintained without the 
assistance of submarine anchors or. the building of suitable 
foundations for piers. The material for the construction may 
be wood, steel, or concrete.—July 27th, 1938. 


489,663. February Ist, 1937.—Hyprauuic Rams, Clayton 
Dewandre Company, Ltd., William Miller Calla, and 
Sydney Edgar Willett, all of Titanic Works, Lincoln. 

This arrangement provides an improved method for permit- 
ting excess pressure fluid to escape from the ram cylinder when 
the ram has reached the end of its stroke, thereby obviating 
excessive strain on any part of the system due to continued 
operation of the pump after the ram has reached the end of its 
stroke. In the operation of the device oil under pressure sup- 
plied to the hollow trunnion A enters the cylinders B and C 
below the pistons D and E and drives them outwards in their 
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cylinders. The pistons move together until D reaches the outer 
end of its stroke, after which the piston E moves so that the 
ram is driven out of C. When the ram reaches the outer end of 
its stroke the sleeve at the end of C engages the projecting end 
of a bar F and causes a valve at the bottom of E to open 
against the action of the spring so that excess pressure fluid can 
pass through the bore hole and passage F to the annular space 
behind the piston E and escape past the valve G to the return 
pipe. Any oil which may leak past the piston D and collect 
in the annular space between the cylinders B and C behind the 
piston ultimately escapes past the valve H to the return pipe so 
that no back pressure can be built up behind either of the pistons. 
—August 2nd, 1938. 


489,707. February 2nd, 1937.—Mrans ror RoLiuinc SHEET 
METAL, David Davies, 29, Graig Road, Alltwen, Pontar- 
dawe, Glamorgan. 

According to this invention, there is provided a method of 

rolling sheet metal consisting in offsetting the normally loaded 

roll and subjecting the same roll to a supplementary pressure at 
right angles, or substantially right angles to the normal pressure, 
whereby a resultant pressure is obtained and applied at an angle 
to a line passing through the two centres of the two rollers. 

The lower roll A operates in bearings B provided in the lower 

parts of the standards, whereas the upper roll C operates in 

bearings D which are capable of vertical and horizontal displace- 
ment. In the upper part of each standard a rotary cam spindle 
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E is housed, the cam portion of which is adapted to co-operate 
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packing pieces H. The lower sliding member rests upon a 
plurality of rolls F which in turn bear upon the bearings D, 
and by rotation of the cam spindles E the bearings D may be 


Co., Ltd., to the order of Mr. S. 
length 456ft. 10in., breadth 57ft. 8}in., depth 37ft. 10in., dead- 
weight 10,000 tons, gross tonnage 5435 tons. Engines, triple- 
expansion, cylinders 24in., 40in. and 68in. diameter by 48in. 
stroke. Trial trip, August 31st. 


spindles in the adjacent parts of the apparatus. In operation 
the bearing centre of the uppermost roll C is slightly offset from 
the bearing centre of the lower roll B and when the sheet meta! 
has been passed between the rolls pressure is applied by rotating 
the upper cam spindles E ; when a predetermined pressure has 
been obtained in this direction horizontal pressure is obtained 
by rotating the cam spindles G.—August 2nd, 1938. 








Forthcoming Engagements. 





Secretaries of Institutions, Societies, d&c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 
of the week preceding the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 





Association of Special Libraries and Information Bureaux. 
Friday to Monday, Sept. 23rd to 26th.—Fifteenth annual 
conference at Oxford. 
Institution of Civil Engineers. 


Saturday, Sept. 24th_—-MANCHESTER AND DistRIcT Assocta- 
TION: Visit to Davyhulme sewage works, Manchester. 
2.30 p.m. 


Institution of Electrical Engineers. 

Saturday and Sunday, Sept. 24th and 25th.—TRANSMISSION 

Section: Summer visit to North Wales. 
Institution of Engineers-in-Charge. 

Saturday, Sept. 17th.—Visit to works and research laboratories 
of British Oxygen Company, Ltd., North Circular Road, 
Cricklewood, N.W.2. 2.45 p.m. 

Institution of Locomotive Engineers. 

Wednesday, Sept. 28th.—Institution of Mechanical Engineers, 
Storey’s Gate, Westminster, S.W.1. ‘‘ The Exhaust Steam 
Injector,” L. J. Kastner. 6 p.m. 

Institution of Sanitary Engineers. 

Friday, Oct. 7th—Hill’s Restaurant, Caxton House, Tothill 
Street, S.W.1. Opening Sessional Meeting. 7.30 p.m. 
Friday, Oct. 14th.—Caxton Hall, Westminster, 8.W.1. “* Sani- 
tary Works in Large Buildings,” W. C. Easdale and 

D. Easdale. 6.30 p.m. 
Iron and Steel Institute and Institute of Metals. 

Thursday, Sept. 22nd to Wednesday, Oct. 26th.—Joint autumn 

meeting. Visit to Canada and the United States. 
Junior Institution of Engineers. 

Friday, Oct. 7th.—39, Victoria Street, Westminster, S.W.1. 
Social Reunion. 6 to 10 p.m. 

Manchester Association of Engineers. 

Saturday, Sept. 17th.—Visit to Partington Gasworks, Part- 
ington. 3 p.m. 

Model Engineer Exhibition. 


To-day to Saturday, Sept. 24th—Royal Horticultural Hall, 
Vincent Square, 8.W.1. 11 to 9.30 daily. 


Railway Club. 
Thursday, Oct. 6th.—Royal Scottish Corporation Hall, Fetter 
Lane, E.C.4. ‘The London and Birmingham Railway,” 


H. W. Bardsley. 
Royal Aeronautical Society. 


Thursday, Oct. 20th.—Institution of Mechanical Engineers, 
Storey’s Gate, Westminster, 8.W.1. “The Use of Light 
Alloys in Aircraft Construction,” R. le Coeuvre. 6.30 p.m. 








LAUNCHES AND TRIAL TRIPS. 


CorRINTHIAN, steamship; built by William Gray and Co., 
Ltd., to the order of Ellerman Lines, Ltd.; dimensions, length 
338ft. 9in., breadth 49ft. 10in., deadweight 4330 tons, gross 


tonnage 3180 tons. Engines, triple-expansion, cylinders 23in., 


38in. and 63in. diameter by 48in. stroke. Trial trip, August 


30th. 


GrorcE M. Levanos, steamship ; built by William Gray and 
3. G. Levanos; dimensions, 








CONTRACTS AND ORDERS. 


The Editor is always happy to print short announcements of 


contracts and orders in this column provided they are sent to him 
in time to have news value and that they are likely to interest readers. 





THE WESTINGHOUSE BRAKE AND SiGNat Company, Ltd., 


London, has received an order from R. A. Lister, Ltd., of 
Dursley, Glos, for a 15,000-ampere rectifier, consisting of 
three separate 6-volt 5000-ampere sections, each with its own 
transformer. The rectifier will be used for supplying current 
S for the deposition of chromium on the bores of internal com- 
bustion engines to prevent wear. 








with a shoe and sliding members having intermediate steel | PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Mr. F. C. THorNBER retired from the position of Manager of 


displaced vertically. Connecting the two standards and disposed 
in parallel relation to the rolls are two further cam spindles G, 
the cam parts of which co-operate with bearing pieces K abutting 
against the bearing members D, steel packing L being placed 
between the shoes and bearing members. It will be appreciated 
by a variation of the packing media H and L various settings of 








resistance or condenser is capable of withstanding high loads, 











the bearing members D may be obtained in relation to the cam 


the Leeds office of George Ellison Ltd. on 5th September 1938 
after 22 years service. Mr. H. Copping who was trained at the 
firm’s Leeds Office and afterwards became Manager of its 
Glasgow Office, succeeds Mr. Thornber at Leeds. Mr. J. C. 
Stewart, formerly manager of the Glasgow Office of the 
Harland Engineering Co., Ltd., has been appointed to succeed 








Mr. Copping. 
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A Seven-Day Journal. 


London-Birmingham Railway Centenary. 


On Monday, September 1£th, the Lord Mayor of 
Birmingham opened an exhibition at Euston Station 
to commemorate the centenary of the completion of 
the London and Birmingham Railway, now an 
integral part of the London, Midland and Scottish 
Railway system. The ceremony took place on plat- 
form No. 6, which occupies the site of the departure 
platform of 1838. Following speeches by the Lord 
Mayor of Birmingham, the Mayor of St. Pancras and 
Lord Stamp, the locomotive “ Lion,” which was built 
in 1838, steamed out of the station under its own 
power. This engine is thought to be the oldest loco- 
motive in the world still capable of hauling a train. 
In addition to the driver and fireman, who were 
dressed in the uniforms of 1838, Lieutenant-Colonel 
E. Kitson Clark, the grandson of its builder, was on 
the footplate at the ceremony. The “Lion” was 
followed out of the station by the L.M.S. Coronation 
locomotive, ‘‘ Duchess of Gloucester,”’ driven by Lord 
Stamp. The rolling stock exhibits occupy practically 
the whole of No. 6 and No. 7 platforms, and include 
the engine ‘* Cornwall,” built at Crewe in 1847; the 
engine “‘ Old Coppernob,” which was built in 1849 and 
worked for fifty years on the Furness Railway ; the 
“Coronation ” of 1911, which was the 5000th engine 
built at Crewe; and a modern streamlined engine 
used for hauling the ‘‘ Coronation Scot ”’ express. In 
addition to examples of modern rolling stock, there 
are shown replica coaches of the Liverpool and Man- 
chester Railway as used in 1830; the Royal saloon 
built by the London and Birmingham Railway for 


Queen Adelaide in 1842; and Queen Victoria’s 
Royal saloon of 1869. A large display of maps, 


drawings, photographs, historic documents, and 
models has been arranged in the shareholders’ meeting 
room to supplement the rolling stock exhibits. These 
exhibits include the original agreement, made in 
1833, between the London and Birmingham Railway 
Company and Robert Stephenson. 


The New Airship “Graf Zeppelin.” 


On Wednesday, September 14th, the new German 
airship ‘‘ L.Z. 130” was launched and named at 
Friedrichshafen on Lake Constance. The naming 
ceremony was performed by Dr. Hugo Eckener, who 
sprayed liquid air from a flask on to the forward 
gondola, In naming the ship ‘“ Graf Zeppelin,” Dr. 
Eckener expressed the hope that she would add to the 
fame of him after whom she was named. The clouds 
from the spray of liquid air, which surrounded her, 
were, he said, the same element through which the 
proud ship would pass. Immediately after the 
launching ceremony the new airship with Dr. Eckener 
and Captain Schiller in the control cabin, made a 
successful trial flight of eight hours, returning to 
Friedrichshafen the same afternoon. When flying at 
comparatively low altitudes it was noted that the 
noise of her engines was scarcely to be heard above 
that of the normal street traffic. Hydrogen was used 
as the lifting medium, although provision has been 
made to utilise helium. In arder, however, to 
minimise the dangers of hydrogen, the Zeppelin Com- 
pany’s engineers have devised a system whereby the 
water content of the exhaust gases is recovered, which 
provides a certain amount of increased water ballast 
and avoids the necessity to release hydrogen from the 
gas cells. The new airship has sixteen gas cells 
containing 7,062,000 cubic feet of hydrogen, as 
compared with about 5,500,000 cubic feet for the 
‘‘ Hindenburg.’ The propelling machinery com- 
prises four Daimler-Benz oil engines, each with a 
designed output of about 700 B.H.P., the units being 
housed in four gondolas. The “ Graf Zeppelin ’’ has 
a length of a little over 800ft., a little less than 
that of the ‘‘ Hindenburg,” and her designed cruising 
speed is close upon 80 m.p.h. During last week-end 
the new airship completed a twenty-six-hour flight 
over Germany. 


Coal and Oil Research. 


In the report of the Chemistry Research Board, 
covering the triennial period ended December 31st, 
1937, which was issued on Monday last by the Depart- 
ment of Scientific and Industrial Research, mention 
is made of the use of high pressure, combined with 
heat, for the conversion of coal and tar into motor 
spirit. Reference is made in the report to the pro- 
duction of oil from coal by the hydrogenation process 
under turbulent flow conditions, also the conversion 
of acetone into oils of possible fuel value. The 
recently initiated research on the constitution of 
coal, and an extended study of coal tars, especially 
those derived from low-temperature carbonisation 
processes, has resulted, it says, in a valuable exten- 
sion of our knowledge of tar constituents. The 
product known as catehol, which this country has 
now to import and which forms the starting point of 
many processes for the production of drugs and fine 
chemicals, has now, the report states, been found in 


methods have been devised which should lead to the 
industrial production of catehol from waste products. 
The possibility of compounding rubber and tar for 
road use is being investigated by the chemical 
industry in collaboration with the rubber industry. 
The corrosive action of tar in vertical retorts has 
also been investigated, and an inquiry into the causes 
of corrosion in stills has resulted in suggestions 
being put forward for reducing the corrosive elements. 
Success has attended efforts which have been made 
to extract some of the rarer elements known to exist 
in coal, coal ash, and flue dust, and gallium, ger- 
manium, and other metals have been isolated and 
recovered. Attention is to be directed to possible 
uses for certain of these metals. Other sections of 
the report deal with the corrosion and tarnishing of 
metals. 


The Building Exhibition. 


At the biennial Building Trades Exhibition, which 
opened at Olympia, London, on Friday, September 
16th, and which will remain open until October Ist, 
there are as many as 385 exhibitors. The stands 
occupy the whole ground floor area of the National 
and Grand Halls, including the Annexe, together 
with the Grand Hall Gallery. A considerable number 
of them have been specially designed by architects, 
and,-in general, the Exhibition presents an unusually 
attractive appearance. The opening ceremony was 
performed by Sir Philip Sassoon, First Commissioner 
of Works, in the presence of a large gathering of 
invited guests, presided over by Mr. H. 8S. Goodhart- 
Rendel, President of the Royal Institute of British 
Architects. Taken generally the exhibits demonstrate 
the existence in the building industry and the indus- 
tries which serve it of a very progressive spirit. It 
is noticeable, however, that while progress is active 
it is largely confined to the directions indicated by 
tradition, and that the tendency to experiment along 
radically new lines which was prominent some few 
years ago is no longer marked. Brickwork for the 
structure of houses has survived the challenge of 
concrete and cast iron, and in the many varieties of 
beautiful building bricks now available we may see 
a sign that the challenge had a beneficial effect. 
Clay tiles, too, have more than maintained their 
premier position at the Exhibition as a roof 
covering, and have not suffered from the com- 
petition of concrete, wood, or other forms of tiling. 
There has, however, been a wide extension in the 
uses of glass as a building material. Following 
the example set in America, hollow glass building 
bricks are now being made in this country. In time, 
no doubt, satisfactory architectural styles will be 
evolved for such bricks, but at present, it seems to us, 
the technique of their employment is still too largely 
based on that evolved by tradition for clay bricks. 
In other directions glass in many beautiful forms and 
colourings, toughened in some instances by special 
processes, is being employed for the decoration of 
buildings in a manner which shows that it is no longer 
to be regarded primarily as a translucent material for 
the filling of windows. We ought also to mention the 
noticeable extent to which chromium plating has 
revolutionised the appearance of domestic fittings. 
That other product of modern scientific research, 
synthetic resin, would, however, appear to be playing 
a smaller part in the building industry than might be 
expected from the extent to which it is used in other 
trades. 


"Klee Chasing Crecp:tinlidins Wtineet. 


THE report of Lieut.-Colon@ E. Woodhouse to the 
Minister of Transport on the accident which took place 
on the District Line of the London Passenger Trans- 
port Board on May 17th, between Charing Cross and 
Temple stations, has now been issued. The accident 
was caused, he states, by a “‘ false clear ”’ signal indi- 
cation, which was rendered possible by a wrong con- 
nection made during the previous night in the course 
of minor alterations to wiring. The accident, Colonel 
Mount says, comes as an unwelcome reminder that 
the introduction of apparatus to take the place of an 
operator or to guard against his mistakes, increases 
the responsibility of the maintainer to a corresponding 
extent. The more elaborate the signalling system 
becomes, the more essential is it that scrupulous care 
should be exercised in its installation and mainten- 
ance, and particularly in the work of testing after 
any alteration has been made, however trifling it 
may be. The conduct of the signal inspector and 
signal installer is criticised, and also that of two 
members of the station staff, it being pointed out 
that on a line which for the most part is equipped 
with automatic signalling, with relatively few signal- 
men, the duties of the platform and station staff 
extend beyond those connected with the marshalling 
of passengers and the expeditious despatch of trains, 
and embrace responsibilities in connection with the 
safety of operation. Colonel Mount goes on to discuss 
the questions of the switching off of the traction 


considers that the tail-light was not adequate, and 
suggests the provision of emergency lighting. In 
the new rolling stock now being introduced by the 
Board on the District and the Metropolitan lines, steel, 
he says, is to be used almost exclusively in the body- 
work. Improved designs of couplers and head- 
stocks are to be adopted, while all transverse glass will 
be of the safety pattern. The car lighting will be by 
a low voltage current supplied by a motor generator, 
and secondary battery lighting will be fitted. There 
will be twin electric tail lamps fed from the train 
lighting system. 


National Museums. 


In the Second Report of the Standing Commission 
on Museums and Galleries, recently published by the 
Stationery Office, it is stated that the cost of certain 
major building schemes would amount to more than 
£1,000,000. As these schemes cannot be carried out 
simultaneously, the Commission advises that first 
priority should be given to the building needs of 
the two great national libraries, the British Museum 
Library and the National Library of Scotland. The 
Treasury has accepted the Reports of the Com- 
mission on these two schemes, and provision has been 
made in the estimates for proceeding forthwith with the 
building programme outlined. The order of priority 
for the other building needs has been fixed by the 
Commission as follows:—The completion of the 
Entomology Block of the Natural History Museum, 
a new Lecture Hall for the Royal Scottish Museum, 
the Central Section of the Science Museum, the 
Northern Wing of the Natural History Museum, 
and a new Museum of Ethnography. The hope is 
expressed that these works will be completed in 
accordance with the recommendations of the Com- 
mission within the next ten years. With regard to 
the redevelopment of the South Kensington area, 
the Commission strongly commends the scheme which 
has been prepared by the Office of Works and has 
been discussed with the interested bodies and institu- 
tions. This scheme is still the subject of negotiation, 
but if it matures, provision will be made for not 
only a new Royal College of Art, but for a new Museum 
of Ethnography, the rehousing of the Indian Collec- 
tions of the Victoria and Albert Museum, for a 
long-range development plan for the Science Museum, 
and the Victoria and Albert Museum, and for a 
concentration of the various scattered buildings of 
the Imperial College of Science and Technology. 
Collaboration between the National and the Pro- 
vincial Museums and Art Galleries is to be furthered 
whenever the opportunity arises. 


The Movement of Labour. 


Usinc as a basis a sample analysis of the number 
of the unemployment insurance books which were 
exchanged in July last year, the Ministry of Labour 
has calculated and published the geographical move- 
ment of insured workers in search of employment, 
since their first insurance. The results are given in 
separate tables for men, women, and young persons. 
From the table for men over 21 it is apparent that 
taking into account the influx of 1460 immigrants 
from Northern Ireland, out of a total of 8,271,000 
insured men in Great Britain in July last year, the 
actual number of men working in another division 
than that in which they started work was 576,830, 
or about 7 per cent. The proportionate amount of 
emigration is shown to vary considerably, but the 
trend may be .indicated by one or two examples. 
Thus, out of 537,000 men who started their industrial 
life in Wales, nearly 16 per cent. were in other 
districts last year, 40,380 being in the London and 
South-Eastern areas. It is noted that about 80 per 
cent. of the movement from Wales came from the 
two counties of Monmouth and Glamorgan. Almost 
equally heavy migration is shown for the Northern 
division, about 13 per cent. of the men having been 
exchanged from that area last year, of which 41,940, 
or about 51 per cent., moved to the Lendon and 
South-Eastern areas. The figures show that about 
9-5 per cent. of the books which were originally issued 
in the South-Western division were exchanged in 
other divisions. The returns indicate the effect of 
the close proximity to London, for about 72 per cent. 
of the movement from the South-Western division 
was to the London and South-Eastern divisions, 
while nearly half the movement was from counties 
which adjoin the South-Eastern division. In the 
North-Eastern and the North-Western divisions the 
loss was between 7 and 8 per cent., while the figures 
for the Midlands and Scotland show losses of between 
5 and 6 per cent. From the North-Eastern there was 
considerable movement to the adjoining Midland 
division, as well as into the London and South- 
Eastern divisions. The movements from the Mid- 
lands, North-Western, and Scotland divisions were 
also mainly into the London and South-Eastern 
division. In this division only about 3 per cent. of 


the books issued in the division were exchanged in 








low-temperature tar. It is satisfactory to learn that 


current and the provision of tunnel lighting. He 








other divisions. 








THE ENGINEER 





Szpt. 23, 1938 








The 74in. Pretoria Reflector. 
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HE polar axis is a hollow steel casting about 
16ft. 6in. in length. In form this casting may 

be described as consisting of a central square box 
from two opposite faces of which there extend 
tapered tubular members. Forged steel pivots are 
shrunk into the ends of these members, the pivot at 
the lower end being hollow to permit the passage of 
the Coudé beam. The upper pivot is supported in a 
double row ball bearing mounted within a pedestal 
at the top of a curved reinforced concrete pier. This 
pier extends downwards into the foundation ground, 
and is physically separated from the floors through 





which it passes in order to avoid the transmission of 


extending from the polar axis. The drive from 
this motor is transmitted through a gear train of 
high reduction to a toothed ring surrounding the 
smaller end of the tapered declination axis casting. 
The final quick motion transmitted to the tube is 
at the rate of about one revolution in eight minutes. 
The motor in the circular box drives through a 
friction plate clutch which is controlled by means 
of a solenoid. An interlock is provided to prevent 
the starting up of the motor while the declination 
clamp is engaged. 

For the slow motions of the tube about the declina- 
tion axis two speeds are arranged, one, at a rate of 
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vibration to it. The lower pivot carries the right 
ascension circle and other gear to be described here- 
after, and is supported on radial and thrust ball bear- 
ings within a pedestal which, like that of the upper 
pivot, rests on a pier which is completely independent 
of all other parts of the observatory building. 

The declination axis as shown in the Supplement 
accompanying last week’sissueis a short hollow tapered 
steel casting fixed by studs to the fabricated central 
section of the telescope tube. It rotates on two sets 
of ball bearings, mounted within the central box- 
like portion of the polar axis. On the face of 
this box opposite that on which the telescope 
tube lies, a hollow tapered casting is bolted to form 
an arm which at its end carries a cylindrical box. The 
weight of this arm and box together with that of the 
gear which they contain serves to balance the weight 
of the telescope tube about the polar axis, final 
adjustment being made by means of weights applied 
to the lid of the circular box. The declination circle 
is fixed to the telescope tube concentrically with the 
declination axis. 

The motions of the tube consist of a quick and two 
slow motions about each axis. The quick motion in 
each case is provided for the purpose of bringing the 
telescope to bear approximately on a given star. The 
faster of the slow motions about each axis is employed 
for the final setting for which purpose the star image 
is centred in the field of a refracting telescope. There 
are two of these finder telescopes, one on each side of 
the main tube. The slower of the slow motions are 
employed for hand guiding purposes during an 
observation. This hand guidance is required in order 
to correct for residual errors arising from changes in 
the refractive index of the atmosphere and other 
causes. The slow motions about the polar axis are, 
as explained later, superimposed on the normal diurnal 
motion. In conjunction with the motion about 
each axis, a clamping arrangement is provided. The 
declination clamp fixes the setting of the tube about 
the declination axis once the required star has been 
found. The object of the polar axis clamp will become 
apparent when we pass presently to describe the right 
ascension gear. Four views of the driving units for 
the motions referred to above are reproduced on 
page 336. We will now describe each in turn. 

Quick motion of the tube about the declination 
axis originates in a 4 H.P. motor contained within 
the circular box at the end of the_extension arm 


OF TELESCOPE FROM 





NORTH-WEST 


about one revolution in twenty-four hours, for 
setting purposes, and the other, at a rate of about 
one revolution in sixty days for residual hand guiding. 
These slow movements are obtained by means of a 
rotatable screw forming part of the declination 
clamping arrangements. The general principle of 
the declination clamp is similar to that of the right 
ascension clamp. The square box-like portion of 
the polar axis casting is formed on the side adjacent 
to the tube with a circular vee-groove into 
which a vee-sectioned pad can be pressed by a 








system of toggle levers. The engagement and 
release of the pad with the groove are effected by 
means of a small electric motor which, as shown in 
one of the accompanying half-tone engravings, is 
mounted on the face of an arm or lever lying between 
the tube and the polar axis casting. When the pad 
is engaged with the groove this arm is firmly locked 
to the polar axis, but when it is disengaged the 
arm is free to rotate about the declination axis. 
The outer end of the arm is fitted with a nut with 
which there engages a fine-pitched screw mounted 
on brackets attached to the side of the telescope 
tube. This screw and nut establish the connection 
between the tube and the clamping arm. In addition, 
when the clamping pad is engaged, the screw may 
be rotated by means of a small electric motor at 
one or other of two speeds for the purpose of imparting 
the desired slow motions to the tube about the 
declination axis. 

In one of the drawings reproduced herewith we 
illustrate the general arrangement of the lower 
end of the polar axis. Within the pedestal support- 
ing the bearings of the lower pivot of that axis there 
is situated a motor of 1 H.P., together with a friction 
plate clutch and reduction gearing. The final pinion 
of this drive lies outside the pedestal and meshes with 
a large spur wheel keyed permanently to the lower 
pivot of the polar axis. This arrangement provides 
quick motion to the tube about the polar axis, the rate 
of rotation being one revolution in about eight 
minutes. No high accuracy or delicacy of control is 
required in this drive, as it is used only for the rough 
setting of the tube. After it has been disengaged fine 
setting is effected by other means, which form part 
of the mechanism pertaining to the very accurate 
drive for the 24-hourly rotation. The right ascension 
quick-motion drive is fitted with a dynamic braking 
system which brings the tube to rest without shock 
or jar. 

The next element to note is the “ driving circle,” 
a worm wheel consisting of a steel casting fitted with 
a bronze ring about 8ft. in diameter and cut with 
960 teeth. This circle is mounted to turn freely on 
ball bearings on the lower pivot of the right ascension 
axis. With the quick-motion drive disengaged, the 
driving circle can be connected by a clamping system 
to the spur wheel of the quick-motion drive, which, 
as already noted, is permanently keyed to the pivot 
of the axis. The clamping mechanism is illustrated 
on page 327 in detail. It will be noted that attached 
to the driving circle there is a ring formed with an 
internal vee groove, and that with this groove three 
pairs of correspondingly shaped pads can be forced 
into engagement. The pads are formed at the ends 
of levers pivoted on the quick-motion spur wheel. 
The pads and levers are pulled into the disengaged 
position by springs. Associated with each pair is a 
pointed rod, the inner end of which is coupled to @ 
ring rotating freely about the boss of the driving circle. 
The three rods when the pads are disengaged are not 
quite radial to the circle, but when the ring to which 
they are coupled is given a slight rotation, the rods 
are moved towards the radial position and thereby 
force the pads into the vee groove with a toggle action. 
The movement of the actuating ring is effected by 
means of a small electric motor equipped with a half- 
turn automatic switch. This motor driving through 
worm gearing actuates an excentric of adjustable 
throw, which is coupled by an extensible rod to an 
arm on the actuating ring. 

Succeeding the driving circle comes the “ sidereal 
circle’? a wheel about 8ft. in diameter, graduated 
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round its periphery into twenty-four main divisions, 
each of which is subdivided into sixty parts. These 
divisions represent hours and minutes, the units in 
which astronomers express the right ascension of the 
stars—as distinct from the degrees and minutes of 
arc in which they express declination. The sidereal 
cirele is mounted frictionally on an extension of the 
driving circle boss and can be rotated round the polar 
axis by means of hand wheels, which engage with a 
toothed circle fixed to the upper face of the driving 
circle. The necessity, or desirability, of leaving the 
sidereal circle free for hand adjustment in the manner 
implied may not be apparent. It has, however, to be 
remembered that to find a given star two factors 
must be known, namely, the catalogued right ascen- 
sion of the star and the time after, or before, midnight 
at which the observation is made. These two quan- 
tities between them determine the angle through which 
the telescope must be turned, from its zero position, 
about the polar axis in order to find the star. To 
facilitate the quick setting of the telescope, there is, 
in addition to the sidereal circle, an “hour angle 
circle.” This circle, about 4ft. in diameter, is fixed 
to the lower side of the quick-motion spur wheel, 
and is graduated into twenty-four main parts, each 
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the motor to drive a pendulum governor, which is so 
arranged that if the speed of the motor changes resist- 
ance is added to or subtracted from the field circuit 
of the motor, according to the sign of the speed 
correction required. The second stage consists of 
transmitting the speed of the pendulum governor 
spindle to the shaft carrying the worm which meshes 
with the driving circle on the polar axis. The trans- 
mitting mechanism includes a double differential gear 
of the sun and planet pattern. If one or other of the 
planet pinions is prevented from rotating round its 
sun wheel, the speed received from the pendulum 
governor is accelerated or retarded before being 
passed on to the driving circle. The control of the 
planet pinions is derived from a seconds pendulum 
and a chopper wheel. So long as the speed derived 
from the pendulum governor spindle is correct, the 
planet pinions of the differential gears are left free 
to rotate round their sun wheels. If, however, the 
speed becomes greater or less than the correct value, 
the chopper actuated by the seconds pendulum once 
every second will fail to register exactly with the 
indentations on the chopper wheel, with the result 
that’ certain mechanism will become active and stop 





one or other of the planet pinions. Farther on in the 
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subdivided into twelve. To set the telescope on a 
particular star the declination angle of the star is set 
on the declination circle by means of the quick- 
motion drive. The main diurnal drive is then engaged 
and the sidereal circle is moved round until it reads 
correct sidereal time against a fixed index. There- 
after the quick motion drive to the polar axis is 
engaged until a moving index reads the right ascen- 
sion of the star sought. The gtar is then centred in 
the finder telescope and kept central by means of the 
guiding motions as already explained. 

The fine setting of the telescope about the polar 
axis, the 24-hourly rotation and the residual hand 
control are all communicated to the polar axis through 
the 8ft. driving circle, with which there meshes a 
short worm on a shaft extending horizontally across 
the front face of the lower pedestal. The driving of 
this shaft for the primary purpose of imparting 
motion to the tube about the polar axis with very 
great accuracy at the rate of one revolution per 
twenty-four sidereal hours presents many features 
of high technical interest. In the Pretoria instrument 
the arrangement adopted is of a form not previously 
applied to any telescope made in this country. 

It may be desirable here to recall briefly the general 
features of the polar axis driving gear fitted to the 
Greenwich 36in. reflector, as described in our issue 
of May 25th, 1934. The raw speed of the driving 
motor of that telescope may be said to be subjected 
to two successive stages of refinement towards very 








accurate constancy. The first stage consists of causing 














DETAILS OF LOWER END OF POLAR AXIS 


transmission, a second double differential gear is pro- 
vided which acts similarly, but which is controlled by 
hand for the purpose of permitting a residual hand 
control to be superimposed on the twice-refined 
speed. 

The worm shaft details of the Pretoria reflector 
are illustrated herewith by means of a line and a 
half-tone engraving. It will be observed that the 
shaft is driven by means of a worm and worm wheel 
at its right-hand end. The shaft is in two main 
portions which are socketed together by means of a 
spherically seated ball bearing. The left-hand 
portion is formed in one with the worm meshing 
with the driving circle. The right-hand portion of 
the shaft has keyed to it the small driving worm 
wheel already mentioned and a spur wheel D. A 
similar spur wheel A is formed in one with a sleeve 
supported, concentrically with the right-hand half 
of the shaft, on ball bearings. This sleeve—or more 
accurately a second sleeve surrounding and keyed 
to it—terminates at its left-hand end in a flange 
which is connected through a flexible coupling with 
the left-hand portion of the driving shaft. Between 
the wheels A and D two other spur wheels B and C 
formed in one piece are mounted to rotate about the 
driving shaft on ball bearings.. Driving connection 
between the wheels A and B and between the wheels 
C and D is provided by two pairs of double pinions 
A‘B’ and C’D’ respectively. Each double pinion is 
mounted on a dise free to rotate, concentrically with 





and the two double pinions have the following 
number of teeth :— 


A and D, 215; Band C, 216. 
A’ and D’, 38; B’ and C’, 37. 


If the two double pinions are left free to rotate 
planetary-wise about the spur wheels, the system 
will in effect constitute a solid coupling and the two 
portions of the driving shaft will rotate at the same 
speed. If, however, the pinions C’D’ are held against 
planetary rotation the second portion of the driving 
shaft will have its speed retarded relatively to that 
of the first in the ratio (215 37)—(216 x 38), while 
if the pinions A’B’ are held its speed will be increased 
in the reciprocal ratio. For the purpose of holding 
either pair of planetary pinions the discs on which 
they are mounted are formed with serrated edges 
with which magnetically operated levers formed 
with serrated ends can be caused to engage for the 
purpose of holding either disc against rotation. 

The details of this double differential gear are 
very similar to those of the two double differential 
gears on the driving shaft of the Greenwich reflector. 
In the case of the Pretoria reflector the gear described 








the driving shaft, on ball bearings. The four wheels 


corresponds with the second differential gear of the 
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Greenwich telescope—that is to say, it is employed 
solely for the purpose of the residual hand control. 
There is no preceding differential gear under the 
control of a seconds pendulum providing, as at 
Greenwich, the second stage of speed refinement. 
Instead, the accuracy of the speed of rotation of the 
telescope about the polar axis is dependent upon the 
accuracy of the speed of rotation of the worm driving 
the right-hand portion of the shaft. As shown on the 
drawing, the speed of that worm is 33-090354 r.p.m., 
a figure which indicates that behind the worm there 
is some very exact system of automatic speed control. 

The constant-speed system employed to drive the 
worm is based on a method devised and used with 
success by Mr. Robert R. McMath, Director of the 
McMath Hulbert Observatory of the University of 
Michigan. This method makes use of a rotary 
converter running inverted—that is, from the DC. 
side—and having its A.C. frequency, and therefore 
its speed, maintained constant. At first Mr. McMath 
used as his standard of frequency a low-frequency 
tuning fork. Later, however, because of trouble 
experienced with bad contacts on the tuning fork, 
he abandoned it in favour of a low-frequency 
oscillator. This change had the added advantage 
that, by tuning the oscillator to different frequencies, 
the telescope could be rotated about its polar axis 
at a variety of speeds as required when the moon 
or one of the planets was being observed instead of a 
star. 

In the case of the Pretoria reflector it was decided 





328 


THE-ENGINEER 


Szpr. 23, 1938 








that a large range of speed variation was unnecessary. 
The builders, Sir Howard Grubb, Parsons and Co., 
therefore consulted Messrs. Muirhead and Co. regard- 
ing a suitable constant-frequency unit. On that 
firm’s recommendation it was decided to employ a 
thermionically controlled tuning fork without con- 
tacts and arranged in a _ constant-temperature 
chamber. Such a unit could be guaranteed to maintain 
a constant frequency over a period much longer than 
would be applicable to a contact type of fork and to 
exhibit an accuracy greater than that of an oscillator 
of the same frequency. The tuning fork is made of 
*“* Elinvar,” an iron-nickel alloy of which the modulus 
of elasticity is invariable with temperature or sub- 


| 





180 deg. out of phase and no correcting current passes 
to the converter field winding. If the converter 
speed decreases the phase difference decreases, 
and during each cycle there is a period when a correct- 
ing current flows to the winding. In the extreme 
case when the converter slows down to such an 
extent that its A.C. frequency comes into phase 
with the tuning fork, the maximum correcting 
current is delivered and any further decrease in the 
speed of the converter will cause it to fall out of step. 
On test it was found that a fall of about 30 volts in 
the supply pressure required for the maintenance of 
constant speed a correcting current of 240 milli- 
amperes in the field winding. The converter is 
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Greenwich reflector. and other . telescopes relying 
upon a seconds pendulum as the primary standard, 
the system we have described possesses the advantage 
that any corrections required are applied at intervals 
of approximately one-fiftieth of a second instead of at 
intervals of one second. The amounts of the correc- 
tions to be made are therefore much smaller. The 
possible error introduced into an observation as the 
result of faulty operation of the drive is, in fact, 
claimed to be infinitely small. 

Since the equipment described is designed to give 
a constant speed drive, it is necessary to provide addi- 
tional means for obtaining the fine setting motion or 
the motion required for trailing the star image across 
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WORM SHAFT DRIVE FOR POLAR AXIS DIURNAL MOTION 


stantially so. The temperature coefficient of the 
fork as regards its frequency lies between ten 
and twenty parts in a million per degree Centigrade. 
Hence, in a cabinet thermostatically controlled to 
+ deg. Cent., the accuracy of the fork is from five to 
ten parts per million and therefore the error is at 
the most less than one second per day. 

The rotary converter running inverted has the 
speed characteristic of a shunt-wound D.C. motor— 
that is to say, any increase in the load or decrease 
in the mains voltage would cause its speed to fall 
and therefore the frequency of the A.C. side to 
decrease. To compensate any such change a bank 
of thermionic power valves is arranged to feed a 








rated at about 1 H.P. Its armature acts as a fly-wheel 
and assists in damping out sudden small changes of 
speed arising from supply fluctuations. 

A slight alteration of the rate at which the tele- 
scope is driven can be obtained by setting the thermo- 
stat controlling the temperature of the tuning fork 
chamber to operate at a value higher or lower than 
the normal. Normally the thermostat is set for a 
temperature of 35 deg. Cent., at which value the 
fork has a frequency of 50-283 vibrations per second. 
The converter has four poles and therefore turns at a 
speed equal to half the frequency of the fork. The 
converter speed is therefore 25-1415 revolutions per 
second. Between the converter and the driving circle 


WORM SHAFT DRIVE WITH COVER REMOVED 


rectified correcting current to the field circuit of the 
converter. The grids of these valves are fed from 
the tuning fork unit. The correcting current rectified 
by the valves is derived from a transformer connected 
to the A.C. side of the converter and therefore pulsates 
at a frequency corresponding to the speed at which 
the converter is running. With this arrangement the 
instantaneous value of the correcting current supplied 
to the field circuit of the converter depends upon the 
instantaneous value of the voltage applied to the 
valve anodes and the instantaneous value of the 
voltage applied to the valve grids. These two 
voltages are pulsating and out of phase, the tuning 
fork, or grid, voltage lagging. behind the converter, 
or anode, voltage. If the converter is running at 
exactly the correct speed, the two voltages are 





of the telescope the overall speed reduction ratio is 
such as to cause the telescope to rotate at.a rate equal 
to one turn per sidereal day ; that is to say, one turn 
in 86,164-09 solar seconds. The overall speed reduc- 
tion ratio is therefore of the order of 1 to 2,166,294. 
The bulk of this speed reduction is provided by the 
final worm and worm wheel of the driving circle, and 
the worm and worm wheel immediately preceding it. 
Any reasonable tuning fork frequency might have 
been adopted in conjunction with an appropriate 
ratio of speed reduction. The selection of the actual 
frequency adopted was governed by the fact that all 
the gearing in the main drive is designed with hunting 
teeth in order to avoid uneven wear and the conse- 
quent introduction of periodic errors. 

As contrasted with the constant-speed drive of the 








the spectrograph. To this end the rotary converter 
is coupled to a Moss worm reduction box of 10} to 1 
reduction ratio, the output shaft of which drives a 
differential gear system. The input sun wheel of this 
gear has thirty-one teeth and the output sun wheel 
sixty-three teeth. They are coupled by a double 
planetary pinion, with sixty-three and thirty-one 
teeth respectively, which is mounted in a cage capable 
of being held stationary or of being rotated in cither 
direction through a worm wheel and worm drive. If 
the cage is held stationary, the gear transmits the 
speed in a one-to-one ratio. For fine setting purposes 
a dog clutch operated by a solenoid is engaged to 
couple the cage worm with a constant speed reversible 
motor. This motor drives the cage and, according 
to the direction of the drive, brings the output shaft 





THERMIONIC - VALVE MAINTAINED TUNING FORK 


of the differential gear-box to rest or doubles its 
speed relatively to the speed of the input shaft. The 
fine setting speed of the telescope about the polar 
axis is therefore equal to one revolution per twenty- 
four hours in either direction. 

For trailing purposes a range of speeds has to be 
provided in order to suit stars of different magnitudes. 
These trailing speeds are applied by engaging the cage 
through a second solenoid-operated dog clutch with 
a variable speed motor. This motor has a speed 
range of from 6 to 40 r.p.m. In addition, between it 
and the cage change gears are introduced. By these 
means the telescope can be rotated about the polar 
axis at various speeds ranging from 5 to 240 per cent. 
of the normal diurnal range. The image can therefore 
be trailed in either direction. 

(Zo be continued.) 
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ENGINEERING INSTRUMENTS. 
MHERE was an excellent attendance at the final 
meeting of Section G on Wednesday, August 24th, 
when Professor R. V. Southwell was again in the chair. 
The first paper presented was by Mr. C. C. Mason, 
joint managing director of the Cambridge Instrument 
Company, Ltd., who remarked that the enormous 
expansion of the use of electricity during this century 
had led to an ever-increasing demand for measuring 
instruments of greater accuracy and covering wider 
fields. At the same time, electrical measurement had 
found applications outside the electrical industry, 
since many special instruments had been designed for 
measuring variables, such as gas mixtures, chemical 
compositions, length, density, temperature, &c., by 
conversion into electrical variables, which were more 
easily capable of being accurately measured. In 
particular, magnetic oscillographs had been greatly 
developed in correlation with increased attention 
to switchgear design. As the essence of the oscillograph 
was the moving system or vibrator, it was that instru- 
ment that had been most modified to cope with the 
necessity of recording vibrations of increasing 
frequency. The sensitivity of the vibrator had been 
increased and the shortness of the natural frequency 
reduced, oil being used for damping. Twelve simul- 
taneous phenomena could now be recorded. Photo- 
yraphie recording systems were rendered more efficient 
by improved optical designs and the use of lamp 
filaments giving greater light intensity ; further, the 
recording spéed of photo-sensitive material had greatly 
increased. A rotating film camera, designed to hold 
20m. of film, was now available for records with 
time scales up to 2m. per second, the full speed of 
which was attained—with the aid of a magnetic 
clutech—in a little over one-tenth second. Retarda- 
tion was equally fast. 

Frequencies up to 100,000 cycles per second could 
legibly be recorded with a cathode ray oscillograph on 
a film moving at over 220 m.p.h., the cathode ray 
being used directly to activate the film. To revolve 
at so high a speed in the air the camera drum must 
be of light material and properly streamlined ; that 
had been achieved so that a motor of only }? H.P. 
would drive such a camera drum at 6000 r.p.m. with 
«a comfortable margin. The total weight of the 
camera was of the order of only 13 Ib. 

Recent developments in direct-reading pointer 
instruments included a complete new range of 
dynamometers of sub-standard grade with a specially 
designed magnetic circuit virtually eliminating 
frequency or phase errors and capable of standing 
100 per cent. continuous overload without damage. 
Of considerable interest was a new reflecting watt- 
meter with a virtual scale length of 3m., calibrated 
to give an almost unprecedented direct reading within 
5 parts in 10,000 for three-quarters of the scale, and 
| in 10,000 for the remaining quarter. Those instru- 
ments were employed as the N.P.L. standards in 
connection with recent meter testing regulations. 

Before leaving purely electrical instruments, Mr. 
Mason called attention to the new Cambridge portable 
electrocardiograph containing a string galvanometer 
with permanent magnets giving a flux of 12,000 
Gauss over the whole length of the gap. The film 
camera used in this instrument was of interest in 
having a circular film holder which might be loaded 
in daylight, and exposed in three separate sections 
of equal width. 

Attention was then called to the increasing number 
of non-electrical measurements that are made by 
electrical means. In the chemical field the simplest 
and most accurate methods of pH and rH measure- 
ment or recording, Mr. Mason said, were now elec- 
trical. With the development of the Katharometer, 
gas analysis for industrial purposes was now rendered 
simple and foolproof. CO, meters for boiler-house use 
and combined CO, and O, meters for fruit storage, &c., 
were capable of being operated by unskilled workmen. 
Measurements of extension were now made electrically 
by means of hot wire micrometers ; standard instru- 
ments easily measuring a change of less than 0-05 mm. 
Of particular advantage was the very small force 
needed by that method to activate the indicator or 
recorder, the reaction on the material under test 
being consequently very small. Hot wire micro- 
meters lent themselves advantageously to many 
commercial applications, as, for example, measure- 
ment or recording of pressure or forces at a distance, 
a recent application being to measure the rudder 
forces of a test model aeroplane in a wind tunnel. The 
device had also been applied to density measurement 
and the extensions of the housings of rolls for steel 
ingots. Electrical application had further been made 
to thickness measurement, and gauging machines 
for metal strip were available which measured the 
thickness of a moving strip to +0-00lin. Continuing, 
Mr. Mason said it had become more convenient in 


reason various forms of recorders had been devised in 
conjunction with the electrical measuring instruments. 
One method in particular was the stylus-on-celluloid 
system of recording. That method was based upon 
the fact that celluloid, under small pressure, might 
be plastically deformed by a stylus with a spherical 
tip of 0-02 mm. Emphasis was laid on the fact that 
the stylus was not pointed and did not therefore cut 
or scratch the film ; errors caused by friction, there- 
fore, were negligible. The celluloid clearly recorded 
deformations as small as 2 microns. The optical 
characteristic of the record was such that it was 
clearly visible under a microscope and would readily 
withstand a magnification of 1000 diameters. 

In conclusion, Mr. Mason emphasised the vast 
changes that had occurred in the material construc- 
tion and design of instruments, brass having lost its 
priority to aluminium, and ebonite being almost 
obsolete. Bakelite moulding for instrument con- 
struction had made great headway. Moreover, 
whereas in the past it was common practice to make 
an instrument in separate units, the modern tendency 
was for all auxiliary apparatus to be collected together 
in one container, thus forming a more conveniently 
handled equipment. 


SETTLEMENT OF STRUCTURES. 


Two so-called short papers by junior engineers 
followed. 

The first was by Mr. A. W. Skempton, a member 
of the staff of the Building Research Station, who 
pointed out that the necessity of estimating the settle- 
ments of proposed engineering structures had led to 
the development, largely by Terzaghi, of the present 
form of analysis which constituted one of the most 
important aspects of the new applied science of soil 
mechanics. From a large number of settlement 
observations, said the author, it was possible to group 
the results according to the sub-stratum responsible 
for the settlement. Both the order and the gradual 
increase of the settlement on clays showed that they 
were the most important materials to be considered. 
The settlement of a building with clay as the sub- 
stratum arose from the consolidation of the clay, 
which was originally in equilibrium under its over- 
burden, by the additional stresses set up by the 
foundation load. The distribution of stress was 
calculated by assuming the validity of elastic theory 
when applied to a stratum of clay. Samples of the 
clay were obtained in an undisturbed state by a special 
coring tool and consolidation tests were carried out 
in the laboratory. Those tests gave the compressi- 
bility and rate of consolidation of the clay from which, 
with a knowledge of the stress distribution beneath 
the building, time settlement curves were calculated 
for a number of particular points. In this way a 
complete picture of the settlement of the structure 
was obtained. It was possible to estimate the settle- 
ments which any proposed structure would undergo 
and therefore to design a foundation with a measure 
of certainty impossible with the older empirical 
methods. 

Mr. J. 8S. Wilson remarked that the work now being 
done at the Building Research Station was really 
initiated by the British Association. Committee on 
Earth Pressure Problems. The whole problem was 
extremely important, and it was impossible to know 
too much about it. Indeed, if the Building Research 
Station would only send someone like Mr. Skempton 
to live in a certain building which he himself had 
been looking after for ten years, it would be extremely 
valuable. That particular building had gone down 
2ft. in one corner, but there was no means available 
for measuring whether one part had gone up or the 
other gone down. Clay was quite hopeless stuff, and 
had been known to pull parts of buildings away. 
In the case of a church with which he was concerned, 
the clay had tried to pull the porch away, and it was 
costing a lot of money to deal with. 

STRESSES IN WELDED PIPEs. 

The final paper was entitled ‘‘ Stresses in Welded 
Pipes with Internal Pressure and End Thrust or 
Tension,” and was contributed by Mr. 8. J. Palmer 
(R.C.N.C.). The paper described experiments to 
investigate the limits of pressure applicable for solid 
drawn pipes, particularly with a view to the design 
of large welded pipes, such as high-pressure pen- 
stocks. It was pointed out that as the cost of welding 
was approximately in proportion to the square of 
the plate thickness in large sizes, and as the diffi- 
culties of the process increased no less rapidly with 
thickness, it was ef fundamental engineering import- 
ance that such pipes should be designed with due 
regard to their loads. The programme of experi- 
ments was planned by Professor B. P. Haigh in 
association with Messrs. Hatfield, Perrin and Partners, 
to investigate how electrically welded pipes should be 
designed for safe operation with minimum thickness. 
Two straight pipes were tested to investigate the 


control tests were made to obtain data to facilitate 
detailed analysis of the results. The pipes used were 
supplied by Stewarts and Lloyds, Ltd., from a single 
selected solid drawn tube reserved for experimental 
investigations. The outside diameter of the pipes 
was 6-54in., and the wall thickness ranged from 
0-190in. to 0-229in. The models might be regarded 
as representative of penstock practice for ultra-high 
pressures and sizes, say, 40in. in outside diameter 
with 1-in. wall thickness, to stand over-pressures 
up to nearly | ton per square inch in tests with closed 
ends producing longitudinal tension but not end 
thrust. 

The primary object of the tensile tests carried out 
on strips cut from the tube was to ascertain the value 
of the lower yield point of the normalised mild steel 
used in the pipes. That value was used as a basis for 
estimating the pressures at which yield might be 
expected in different cases, according to different 
theories, so that the results observed could be com- 
pared with those indicated by different formule. 
Test pieces were made from rings cut from the pipe 
and straightened, and from strips cut longitudinally. 

Two short lengths of pipe were selected, pipe A 
being designed for a preliminary general study. One 
end was welded to a l}in. plate and the other to a 
ring that was coupled to a turned dise by means of 
a standard Victaulic joint. Thus both ends were 
closed as in a shop pressure test. Further, the pipe 
was cut in two parts which were welded together by 
a circumferential seam. The pipe was tested under 
gradually increasing pressure, through the yield 
stages up to fracture, to study the behaviour of the 
Victaulic joint, the welded seams, and the metal of 
the pipe. The surface was covered with a thin layer 
of resin to enable Luder’s lines to be observed when 
the metal yielded in a plastic manner. Pressure was 
applied by means of a hand pump and was measured 
by standardised steel tube gauges. 

With regard to pipe B the author pointed out thai 
shop tests in many instances were carried out with 
closed ends, producing longitudinal tension, or, in 
many other instances, with pressures that applied 
larger or smaller thrusts which kept the ends water- 
tight. Such shop tests therefore differed widely in 
their objects, methods, and results from one another 
and from over-pressure tests carried out after erec- 
tion, when the pipes were liable to thrusts of greater 
importance and when great loads were transmitted 
to the anchorages. Whilst such shop tests were 
valuable, and necessary aS a guarantee of water- 
tightness, they did not generally suffice to indicate 
that the design could actually withstand the loads 
that would act during abnormal conditions of service. 
Therefore a series of ten successive tests was carried 
out on pipe B to study the influence of different ten- 
sions or thrusts acting longitudinally in the pipe 
which was simultaneously subjected to internal 
pressure causing ductile yield at a very slow rate. 
The pipe measured 30in. in length between the two 
end plates, to which it was electrically welded, and 
was therefore less than 5 diameters in length—long 
enough to feel the full effect of internal pressure and 
short enough to serve as a column without undue 
liability to buckling. 

Tables and diagrams given in the paper showed 
the results of the experiments, and the conclusion 
was drawn that apart from slight signs of contraction 
stresses which redistributed themselves immediately 
pressure was applied, the welded joints in the thin 
tubes passed the tests without any feature attracting 
comment. The welds between the thin tubes and the 
thick plates resisted bending without cracking, and 
the welds between different parts of the thin tubes 
extended without any sign of cracking, although 
they were stronger than the tube and tended forcibly 
to prevent its expansion. The Victaulic joint tested 
at one end of pipe A withstood the full bursting pres- 
sure for the tube without showing any sign of distress. 
The method considered to be the most consistent 
for finding the limiting pressure at which a pipe 
actually yielded slowly in the plastic manner was to 
read the pressure after an interval of three minutes 
from the cessation of pumping. During that interval 
the pressure fell at a decreasing rate and became 
steady at a value which could be read consistently. 
The pressure values recorded after the interval—as 
set out in the tables—were regarded as comparable 
with the pressures which might be applied con- 
tinuously in over-pressure tests on a penstock after 
erection, a factor of safety being applied to ensure 
that the penstock should not suffer the strams 
observed in the tests. 

Emphasis was laid upon the value of the use of 
resin in such tests for showing up the Luder’s lines. 
The value of the lower yield point of the normalised 
mild steel, determined in the tensile tests, had been 
used as a basis from which to estimate the internal 
pressure at which a straight pipe might be expected 
to yield when free from end loading. 

Sir James Henderson said it was most interesting 
to observe how the welded cylinders stood up to 
enormous pressures, and that even when the burst- 
ing pressure was reached they did not go to pieces, 
but split. 

Mr. J. S. Blair (Superintendent of Engineering 
Research, Stewarts and Lloyds, Ltd.) said that as 
representing the makers of the pipes he was able to 
say that they had done a considerable amount of 











industry to-day to use machines which would record 
as well as indicate various measurements, for which 


effects of internal pressure and thrust, and tensile 





work on the bursting of pipes and that work had more 
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and more convinced them that the proper basis on 
which the stresses should be calculated was the strain- 
energy theory. At the same time, the straightforward 
strain-energy theory was a little cumbersome to the 
ordinary practical engineer, and it had been found that 
for all sizes of pipes with which his firm was normally 
concerned the somewhat simpler Barlow formula 
gave exactly the same result, at all events, within 
1 per cent. Continuing, he said that, thanks to the 
work of Professor Haigh and his assistants on Luder’s 
lines, it was now possible to tell whether a branch had 
been sufficiently reinforced. Moreover, Luder’s lines 
were useful, not only in showing the yield, but the 
type of stress that had occurred in the test. In 
answer to a question as to the type of electrodes used 
in the welding, Mr. Blair said he could not give the 
composition, but the electrode was a proprietary 
make. The welds were not heat treated in any way 
and, generally speaking, the practice of his firm was 
not to stress-relieve unless it was insisted upon. If 
the welds were normalised or stress-relieved at 
600 deg. or 650 deg. Cent., the Luder’s lines would 
probably disappear, but they only represented a very 
small amount of yield. 

Professor B. P. Haigh once mure emphasised the 
importance of the use of resin in tests of this nature 
and said that although the stresses in the experiments 
had been calculated, the importance of the investiga- 
tion was the manner in which the strains had been 
observed by the use of resin. Methods were coming 
into use in that way which would result in calculations 
largely disappearing. 

This paper closed the proceedings in Section G. 


MacGnetic ALLoys. 


In Section A (Mathematical and Physical Sciences) 
on Friday, August 19th, a discussion took place on 
magnetic alloys and X-ray structure. 

Professor W. L. Bragg, F.R.S. (Cavendish Pro- 
fessor of Physics, Cambridge), opened the discussion 
and commented on the remarkable way in which the 
magnetic properties of materials used for technical 
purposes had been improved in recent years. When 
we compared the best performance that had been 
attained some twenty years ago, it was apparent that 
the improvement obtained since then was not a matter 
of 10 or 20 per cent., but very often of several 
hundreds per cent. That staggering advance made 
one wonder whether there were even more exciting 
materials to be discovered. The position was very 
interesting because the theory of magnetism was now 
on a much sounder basis and it could be expected that 
further advance would not be almost entirely by 
empirical methods, as in the past, but would be 
guided by a deeper theoretical knowledge. 

The saturation value of magnetisation, he con- 
tinued, was approached when the material was placed 
in a very strong magnetic field, such as was produced 
hy a powerful electric current in a surrounding coil. 
No great improvement could be expected in that 
direction ; it was a property like density, to which an 
approximate limit was set by certain features of 
atomic structure which could not be varied. The 
permeability measured the ratio of magnetisation to 
the magnetic iield producing it. A material with a 
high permeability was easily magnetised by a weak 
field. The advances in that direction had been extra- 
ordinary and as an illustration he mentioned the 
application of the iron-nickel alloys with high per- 
meability to the construction of submarine telegraph 
cables. By “ loading ” the cable with a sheath of the 
material messages suffered much less distortion and it 
was possible to send many times more letters per 
minute without confusion. 

The coercive force measured the field which was 
required to destroy the magnetisation when the 
material had been previously magnetised. In a 
material like the core of a transformer it was desirable 
to have as small a coercive force as possible. The 
alternating current in the transformer winding 
reversed the direction of magnetisation many times a 
second. If the material had a high coercive force, 7.e., 
was reluctant to change its magnetisation, work had 
to be done at every reversal ; that wasted energy and 
heated the transformer. The hysteresis loss, 7.e., the 
work done in each cycle of reversals, could be reduced 
in special cases from 20 to 0- 00003, in suitable units— 
an amazing advance. But it was not yet practical to 
achieve so small a loss in actual transformer cores, 
or even worth while to seek to do so, because there 
were other sources of energy loss. Nevertheless, it 
was of interest to note how completely that source 
could be eliminated in special cases. 

In contrast to the material suitable for transformer 
cores, a material with high conductivity was desirable 
for permanent magnets. Such magnets were required 
to retain their magnetisation when the field which 
originally produced it was removed, and to maintain 
it against opposing fields. The improvement in that 
respect, measured by coercive force, had also been 
extraordinary. Tungsten steel magnets represented 
a great improvement on the old carbon steel magnets, 
yet tungsten steel had a coercive force of only 80 units, 
whereas 900 units was claimed for one of the new 
alloys. 

In conclusion, Professor Bragg said there appeared 
to be most interesting possibilities awaiting discovery 
in the field of magnetic properties, and it was important 
that we in this country should not be backward in 
exploring it. The discussion would achieve much 





if it brought tothe attention of physicists the problems 
with which industry was faced, and indicated to the 
technical experts how theory could help them. 

Dr. E. C. Stoner, F.R.S. (Leeds University), dis- 
cussed the general theory of ferromagnetism, which, 
he said, was concerned on the one hand with the 
magnitude of the intrinsic magnetisation and its 
variation with temperature, and, on the other hand, 
with the relation between the intrinsic magnetisation 
and the apparent magnetisation of the material as a 
whole, as affected by applied fields. For a proper 
understanding and control of the properties of the 
various alloys which had been found suitable for 
different purposes, however, he contended that 
investigations of structure by X-ray methods were 
essential. At the same time, those investigations 
alone would not solve the problems; experimental 
knowledge of the magnetic properties of many alloys 
was still surprisingly incomplete, whilst on the 
theoretical side much still remained to be done in 
connection with the detailed analysis of magnetisation 
curves. 

Dr. A, J. Bradley detailed some results of the 
X-ray analysis of ferromagnetic alloys and said that 
magnetic materials became suitable for permanent 
magnets by the addition of certain elements with 
suitable heat treatment. That ‘something extra ”’ 
might be copper, aluminium, tungsten, titanium, or 
molybdenum, or simply carbon. The basic mass of 
the alloy was usually iron, as that was not only the 
cheapest, but the most powerful of the magnetic 
metals. Cobalt and nickel were both very strongly 
magnetic metals, however, and considerable additions 
of either might be made without appreciable weaken- 
ing of the magnetic effects. The purpose of the added 
metals was to break up the orderly sequence of the 
atomic arrangement, in order to imtroduce strains. 
The greater the strain, the higher was the coercive 
force and the better was the magnet. For that reason 
permanent magnets could never be made from alloys 
which consisted of pure compounds or solid solution. 
It was necessary that some degree of decomposition 
should have taken place, leading to the ejection of 
atoms from their orderly positions in the atomic 
arrangement. The best results were achieved when 
the atoms were first well distributed in the alloy 
structure and afterwards began to separate out, but 
that required very careful heat treatment. In many 
cases rapid cooling completely spoiled the magnetic 
qualities by checking decomposition at the outset. 
On the other hand, too prolonged heating might allow 
the process to go too far, and the alloy would begin to 
settle down to another state of equilibrium once more 
free from strain. Therefore it was a matter for careful 
experimentation to discover at what temperatures 
the decomposition proceeded in the right direction 
and exactly how long heating must be continued to 
give the best possible results. 

Dr. W. Sucksmith dealt with the variation of 
magnetic saturation intensities with temperature in 
the iron-nickel-aluminium system and referred to a 
new method of measuring the saturation intensity 
(in fields up to 18,000 gauss) from liquid air tempera- 
ture up to the Curie temperature. The method, he 
said, required only one-twentieth gramme of the alloy 
and was not dependent on the shape of the specimen. 
It was equally valid for materials ranging from coarse 
powders to roughly cut cylinders. 





Mr. D. A. Oliver, referring to the new alloys for 
permanent magnets introduced during the last seven 
years, said that about 1931 particular compositions 
in the systems iron-cobalt-tungsten and iron-cobalt- 
molybdenum were the first to attract attention. 
Those alloys, however, were quickly eclipsed in 1932 
by compositions in the system iron-nickel-aluminium. 
Other systems had highly magnetic compositions, 
but most were less magnetic than the commercially 
developed alloys. Examples were the. iron-nickel- 
copper and cobalt-nickel-copper ternaries. In 1933, 
Japanese workers found highly magnetic compositions 
in the system iron-nickel-titanium, which exceeded 
the best-known commercially available alloys, but 
there were considerable difficulties in melting that 
alloy and it needed further study before superlative 
results were achieved, Recently, J. W. Sheddon and 
himself discovered that the magnetic properties of 
certain alloys could be markedly improved in a 
particular diréction by cooling the alloy from a high 
temperature in a constant magnetic field, and although 
that method had been applied by other workers to 
nickel-iron alloys to enhance the initial permeability, 
a more detailed study of it from the theoretical angle 
might throw further light on the properties of the 
alloys. 

With regard to the effect of impurities in the alloys, 
it was emphasised that carbon was the most potent 
impurity, as it reduced the magnetic properties out 
of all proportion to the percentage present, and 
affected both the remanence and the coercive forces 
adversely. Small quantities of carbon were inevitably 
present in commercially used metals, but fortunately 
it was discovered that the addition of a small quantity 
of titanium could nearly neutralise its effect. Other 
impurities or small additions rarely behaved advan 
tageously and mostly caused trouble. For example, 
silicon when present to the extent of about one-third 
per cent. made the alloy more brittle, and when about 
1 per cent. was present it caused ring castings spon- 
taneously to break on cooling to room temperature. 
Manganese when present tothe extent of one-half 
per cent. conferred additional toughness, but tended 
to reduce the remanence of the resulting alloy. 
Chromium also conferred slightly greater toughness 
when present up to about one-half per cent., but its 
effects were deleterious if that figure were 
exceeded. 

To maintain satisfactory magnetic properties in 
commercial production, impurities must be kept 
within safe limits and great care had to be taken to 
ensure precision in the percentage of the co-operating 
elements. In the case of ** Alnico,” for example, if 
the nickel content dropped from 18 to 15 per cent. by 
weight the coercive force was nearly halved and the 
energy content dropped by about 40 per cent. The 
general permissible tolerance on the different elements 
varied, but the aluminium content must be held to 
plus or minus one-half per cent. or minus | per cent. 
That, said Mr. Oliver, should explain why not more 
than a few hundred pounds of the alloy were melted 
at one time. 


Next YEAR'S MEETING. 


The 1939 meeting of the Association is intended to 
be held at Dundee, under the presidency of Sir Albert 
Seward, F.R.S. 








Empire Exhibition, Glasgow. 


(Continued from page 307, September 16th.) 


N this article, and articles which are to follow, we 
describe some of the exhibits of the firms which 
are showing sugar machinery in a special section of 
the Palace of Engineering. It was decided by a 
group of the leading sugar machinery manufacturers 
in Glasgow and the immediate vicinity that a number 
of exhibitors showing the same class of machinery in 
the same section of the hall would reduce interest, 
so they combined to build and exhibit a model of a 
complete cane sugar factory, enclosed in a case, 
adjacent to the stands of the group. The individual 
sugar machinery manufacturers decided to show on 
their particular stands only accessories and specialities. 
It is fitting that this old-established industry should 
be so well represented by this group of engineering 
firms, as the city of Glasgow can safely claim to be its 
cradle. Below we describe the sugar factory and some 

of the individual exhibits. 

MovEL CANE SuGAR Factory. 

The model cane sugar factory is exhibited and built 
by a group consisting of the following firms :—H. W. 
Aitken Company, Ltd., of Paisley; the Mirrlees 
Watson Company, Ltd., of Glasgow; Pott, Cassels 
and Williamson, of Motherwell; A. and W. Smith 
and Co., Ltd., of Glasgow ; Duncan Stewart and Co., 
Ltd., of Glasgow; and Watson, Laidlaw and Co., 
Ltd., of Glasgow. It represents a typical factory for 
the production of white sugar and is similar to a 
number exported to India within recent years. 





Cane sugar is produced from sugar cane grown in 
tropical and sub-tropical regions in many parts of 
the Empire and elsewhere. The first portion of the 
following description refers principally to the 
machinery and appliances used in the factory for 
expressing the sugar juice from the sugar cane and 
the utilisation of the refuse products, so as to promote 
economical working in the factory. 

Two views of the model are reproduced in Figs. 139 
and 140; it will be seen that it is completely equipped 
in miniature with the necessary machinery for pro- 
ducing the sugar from the cane. The mass of canes 
is prepared for crushing and milling by revolving 
knives as it passes along a cane carrier, afterwards 
reaching a three-roller crusher and passing through 
the mills. The function of the revolving knives is 
to chop the cane into convenient lengths, whereas 
the crusher and mills express the juice from which 
the sugar is extracted. 

The juice from the cane then passes through various 
classes of apparatus, to be described below, for the 
purification process by clarification, for its concen- 
tration by evaporation of its water contents, and for 
further treatment to produce and promote the forma- 
tion of crystals, which are separated from the mother 
liquor and dried. In this way the principal product 
from the canes is delivered from the factory in the 
form of sugar. 

At the same time, other constituents of the original 
canes are utilised as fuel for producing boiler s*ean 
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to be used for power and other purposes within the 
factory. The refuse from the canes, which consists 
principally of fibre, after passing through the crusher 
and mills, is elevated in the form of what is known 
as ‘* bagasse,” or ‘‘ megass,’”’ by the megass elevator 
and carried on the megass conveyor at a height con- 
venient for final discharge into furnace feeders above 
the boiler furnaces. ‘The arrangement of these 
feeders is such that the fuel is fed continuously and 
therefore cold air in large quantities is not admitted 
at irregular intervals. The boiler furnaces are of a 
construction peculiar to sugar factories, necessitated 
when megass is used as fuel. Water-tube boilers are 
used and the fuel is effectively consumed, a peculiar 
ash being produced containing a large proportion of 
silica. 

Some of the remaining constituents and residues 
are utilised in a profitable manner as fertiliser, or for 
other manufacturing purposes, such as making com- 
posite fibre boards for the manufacture of alcohol, 
and motor spirits, and for many other purposes. In 
fact, in an efficiently planned sugar factory every- 
thing is reclaimed as a by-product. 

By the combustion of the megass as fuel for the 
boilers the whole of the power requirements of the 
factory are usually met. e most important of these 





denser, where cold water delivered from an 
injection water pump condenses it. It then 
passes with the water down a column under 


the condenser. A vacuum is thus maintained in the 
condenser and in the vessel with which it is con- 
nected. 

The treatment of the sugar juice, briefly described 
below, is known as the sulphitation process, wherein 
the only substances added for its purification are 
lime, sulphur in the form of sulphur gas, and occa- 
sionally a little phosphoric acid. 

Sugar cane from the fields is unloaded from carts 
into the cane carrier, which takes the form of a con- 
tinuous apron conveying the cane from the unloading 
yard to a three-roller crusher. In passing up the 
carrier the cane is chopped into small pieces by 
revolving knives. Chopped cane from the carrier 
passes through the crusher and mills and the expressed 
juice from the mills is led to the juice beds. Hot 
imbibition water is sprayed on the blanket of cane 
issuing from the second mill; the purpose of this 
water is to dilute the juice which remains in the 
megass. The dilute juice is expressed by the second 
mill and, after passing to the mill juice bed, it is 
pumped back behind the crusher. The third juice is 





expressed by the last mill and pumped back behind 





time muds and other precipitated matter drop to 
the bottom, and clear juice is decanted to the clear 
juice tank. The muds are discharged to secondary 
subsiders, where they are again allowed to settle and 
the clear juice decanted. 

Residual muds are conducted to mud blow-up 
tanks, and pass through a strainer and mud pump, 
which forces the muddy liquid through filter presses, 
the clear juice running off to the clear juice tank. 
Mud from the presses is dumped into wagons for 
disposal. 

Clear juice from the subsiders and filter presses 
is pumped from the clear juice tank to an evaporator 
feed tank and thence through the quadruple effect 
evaporator, where the exhaust steam from the engines 
and other plant boils the juice successively in each 
vessel, until in the last vessel it is concentrated in a 
vacuum of 26in. to 27in. to a clear syrup of about 
60 deg. Brix.—that is to say, having 60 lb. of sugar 
in solution to every 100 |b. of liquid. The vapours 
from the first vessel are used in the second vessel for 
boiling the juice there, and the vapours from the 
second vessel boil the juice in the third vessel, and 
so on. The vapour from the last vessel passes to the 
barometric condenser. 

An evaporator pump extracts the syrup in the last 











Fics. 139 AND 140—SCALE MODEL OF A SUGAR FACTORY 


requirements is the power developed by the steam 
engine, which in the model is of the Corliss type. 
This power is transmitted to the mills by means of 
heavy compound spur-toothed gearing with a reduc- 
tion of speed from about 50 r.p.m. at the engine 
crankshaft to about 2 or 3 r.p.m. at the mill rollers, 
the speeds depending somewhat upon the diameter of 
the rollers and other circumstances. The exhaust 
steam from the engine is further utilised for various 
heating and evaporating services throughout the 
factory. The exhaust from all other steam-consuming 
units, such as from the engines driving the electric 
generators, is collected and used in juice heaters, 
the vessels of a quadruple effect evaporator, the 
vacuum pans and other tanks and vessels requiring 
heat. 

By means of steam-driven electrical generators, 
situated in the power-house, the steam produced in 
the boilers is also used for the production of electrical 
power. This power is used to drive various units of 
the factory equipment, consisting of a large number of 
electrically driven pumps and some other large units. 





The vapour resulting from the process of 
evaporation in the quadruple effect evaporator 
passes through the various vessels of the 
evaporator in succession to a barometric con- 





the first mill. This somewhat complicated process is 
to ensure efficiency in the handling and extraction of 
the juice. 

After passing to the mill juice beds, juice from the 
crusher and first mill is pumped by a main pump to 
the boiling house, where it is led through juice scales 
to heaters and liming and sulphuring tanks. Lime 
and water are mixed to form milk-of-lime of a con- 
stant density in lime mixing tanks. This mixture is 
pumped to the juice liming and sulphuring tanks, 
wherein sufficient milk-of-lime is added to bring the 
juice to the required alkalinity. Sulphur gas, from 
sulphur gas producers, is cleaned in a scrubber and 
passed into the juice in sufficient quantity to bring 
the juice back to neutral; the juice is then pumped 
to a flash tank, where vapour and air are allowed to 
escape. The action of the lime, sulphur gas, and heat 
is to coagulate albumens and form the suspended 
gums and dirt into a dense solid precipitate, which 
settles and leaves a clear amber-coloured liquid. 

Passing to eliminators, the hot juice is further 
heated by means of steam coils and any gums which 
rise to the surface are brushed off into gutters around 
the top of the eliminator tank. The juice, now 
boiling, passes to primary subsiders, where it is 
allowed to stand for two or three hours, during which 








vessel and delivers it to syrup eliminators, where it 
may be further heated, if desired, and treated with 
some clarifying agent. From the syrup eliminators it 
passes to syrup subsiders, where it is allowed to settle. 
Any insoluble matter precipitated by the heating and 
clarifying goes from the bottom of the subsiders to 
the mud blow-up tanks. Syrup is decanted to the 
clear syrup tank ; thence it is pumped to sulphuring 
tanks, wherein the colour may be improved by further 
treatment with sulphur gas. Sulphured syrup passes 
to supply tanks, forming storage for the supply to 
calandria vacuum pans, wherein the syrup is concen- 
trated to form crystals. When concentration is com- 
pleted, the massecuite (mixture of crystals and mother 
liquor) is dropped into crystallisers, which discharge 
massecuite to foreworker centrifugal machines. In 
these machines it is spun to make two products—an 
impure white sugar and a first molasses. 

The sugar which is separated from the mother 
liquor passes by means of a screw conveyor to 4 
‘“* magma ”’ mixer, where it is mixed with syrup from 
the syrup supply tanks, referred to above, and then 
pumped to the afterworker centrifugal machines or 
to any of the crystallisers. The magma formed may 
be washed, blued, and dried with steam in the after- 
worker centrifugal machines to give a white granu- 











332 


THE-ENGINEER 





Sept. 23, 1938 














lated sugar. In this operation the syrup extracted is 
partly used for pugging in the magma mixer succeed- 
ing the afterworker centrifugal machines; the 
remainder of the syrup may be returned to the 
clarified juice. 

Molasses from the foreworker centrifugal machines 
is pumped to supply tanks on the vacuum pan floor, 
where it may be boiled with molasses sugar and 
syrup to erystallise more of the sugar in solution ; 
it is then passed to low-grade crystallisers and cured 
hot in either the foreworker or afterworker centri- 
fugal machines, usually without washing. The 
products of this process are an impure white sugar 
and a second molasses. The impure white sugar so 
obtained is conveyed to mix with the first boiling 
and is treated along with it to make white granulated 
sugar, while the second molasses is boiled with syrup, 
highly concentrated, cooled and cured in foreworker 
centrifugal machines, without washing. Products 
from the molasses are molasses sugar and 
exhausted molasses. ‘The last-named is sold as such, 
but the molasses sugar can be melted into the juice 
or mixed with syrup to form “seed sugar”’ for the 
second massecuite. 

White granulated sugar produced in the after- 
worker centrifugal machines drops on to a “ grass- 
hopper’ conveyor, on which it carried to an 
elevator for raising it to a drier; thence the sugar 
passes to a bagging bin, ultimately being sent from 
the factory in sacks. This sugar is the first quality 
white sugar, which commands the highest price. 

The foregoing process produces only one quality 
of white granulated sugar. Should the production of 
two qualities of granulated sugar be desired, a second- 
grade sugar can be obtained by treating the impure 
white sugar from the first molasses in a magma 
mixer, after it leaves the foreworker centrifugal 
machines, and washing and steaming it in the after- 
workers to make a light brown or nearly white second 
quality sugar. The dark colour of this sugar is by 
reason of the greater percentage of colouring matter 
present in a massecuite built up from molasses. 


second 
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DUNCAN STEWART AND Co., LTp. 
Near the sugar factory model described above 
stand of Duncan Stewart and Co., Ltd., 


Road Ironworks, Bridgeton, Glasgow, 


is. the 
of London 


more economical the process will be ; but, as Messrs. 
Duncan Stewart point out, maximum efficiency can 
only be obtained with well-designed vessels fitted 
with adequate stirring and cooling gear. 

In a paper read before the South African Sugar 
Technologists Association, 1937, Dr. E. P. Hedley 
recorded, we are informed by Messrs. Duncan 
Stewart, the results of comparative tests in South 
African factories of water-cooled and air-cooled 
crystallisers. Water-cooled crystallisers gave an 








mended for reheating massecuites before curing. — Lt 
is claimed that, despite the elevated temperature, the 
massecuites so treated give a higher purity sugar ; 
also that a speedier separation of the molasses is 
effected as a result of the decrease in viscosity. The 
coils can also be used in centrifugal mixing machines. 
Lp, 


A. AND W. SMITH AND Co., 


On the stand of A. and W. Smith and Co., Ltd., of 
Kglinton Engine Works, Glasgow, ©.5, in the 
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FiG. 142—RAPID COOLING CRYSTALLISER—SMITH 


increased yield of crystal sugar varying from 3-3 to 
6-0 per cent., and the purity of the final molasses 
was lowered by nearly 4 deg. Another test, quoted 





by the firm, was carried out in 1928 at the Central 














FiG. 141—COOLING COILS OF CRYSTALLISER—STEWART 


This firm manufactures all kinds of plant and 
machinery for the sugar industry, as typified in the 
sugar factory, but, as explained in the introduction to 
this article, for reasons of lack of space and in order 
to avoid unnecessary duplication of exhibits, only a 
typical product is shown in connection with the sugar 
machinery section. Other kinds of machinery manu- 
factured by the firm, and shown on the stand, includ- 
ing rolling mill equipment and an _ air-hydraulic 
accumulator, were described in an article which was 
published in THE ENGINEER on May 20th. 

The exhibit on the stand referred to—a crystalliser 
fitted with ‘* Herisson ’’ patented cooling apparatus— 
shows the arrangement and connections of the coils. 
The cooling coils of a crystalliser, similar to the small 
demonstration model shown on the stand, are illus- 
trated in the accompanying engraving, Fig. 141. 
The coils are mounted in vessels which form a shell and 
at one end a worm and wheel reduction gear, driven 
through fast and loose pulleys, is arranged to rotate 
the coils and thus keep the massecuite in motion. 
Water is, of course, circulated through the cooling 
coils. The essential function of the crystalliser 
installation is to increase the yield of crystal sugar 
from the massecuite, and thus exhaust the mother 
liquor to the lowest possible purity. This result, it is 
claimed, is effectively produced in a very short 
time by the use of water circulating coils for con- 
trolling the rate of cooling,‘and by keeping the 
massecuite in motion, so that the crystals of sugar 
which were originally present will increase in size. 





The greater the yield of crystal sugar so obtained, the 





Factory, South Africa, where seven “ Herisson ” 
erystallisers were installed. This test showed that, 
compared with the results obtained with the same 
massecuites treated in uncooled machines, the 
increase in crystal yield of first massecuites was from 
2 to 6 per cent., and similar increases were obtained 
from second and third massecuites. 


; : ; : 
Coils of Herisson construction are. -:also’ recom- 








Machinery Section of the Palace of Engineering, there 
are on display special exhibits which are of interest 
to those engaged in the sugar industry, in addition 
to the foundry plant equipment and forging hammers 
manufactured by the associated companies, Foundry 
Plant and Machinery, Ltd., and R. G. Ross and Son, 
Ltd., described in our issue for September 2nd. 
Illustrated in Fig. 142 is a rapid cooling ‘ Werk- 


spoor”’ crystalliser for continuous operation with 

















FiG. 144—*‘ROTA’’ PUMP—SMITH 


high-grade massecuites. A working model of this 
machine is displayed on the stand. The disadvan 
tages associated with the intermittent working type 
of crystalliser are claimed to be overcome in this 
design, for the hot sugar massecuite is continuously 
fed into one end of the machine and is discharged 
continuously in a cooled state at the other end. The 











Fic. 143-—SUGAR MILL ROLLERS—SMITH 
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cooling water enters at the discharge end of the 
apparatus, passing through cooling elements con- 


nected in series, being discharged in a heated con- 
dition at the end at which the massecuite is fed. The 


cooling water thus has a contrary flow to that of 


the massecuite, and the temperature difference 
between the massecuite and cooling water at any 
point along the length of the crystalliser is therefore 
claimed to be approximately constant. A noteworthy 
feature of the design is that, after the massecuite is 
cooled to the lowest economical temperature to obtain 
maximum crystallisation, reheating elements, pro- 
vided close to the discharge end, raise the outlet 
temperature of the massecuite by 10 deg. to 15 deg. 
Fah. in order to facilitate the following operation of 
spinning in centrifugal machines. The model, as 
mentioned above, is of a crystalliser suitable for high- 
grade massecuites. but, with slight modifications, 
these machines can be supplied to handle continuously 
intermediate or low-grade massecuites. 

The ** Werkspoor ” crystalliser design is claimed by 
the manufacturers to work efficiently in all cane and 
beet sugar applications, without causing the forma- 
tion of false grain ; furthermore, the design is stated 
to be applicable to existing crystallisers. The prin- 
ciple of operation is as follows :—On the main shaft 
are arranged a number of revolving hollow discs, 
through which the water is charged and discharged. 

















Fic. 145—PARTS OF CANE CARRIER—SMITH 


The discs are fitted with internal baffles and the 
water is fed in series through these elements through 
the hollow shaft ends. On the discs are mounted 
slightly inclined paddles, which can be seen in the 
engraving for the purpose of stirring up the masse- 
cuite between the discs. 

For handling massecuite or other viscous liquors the 
firm is showing a “ Rota’? pump, which con- 
structed with only one rotary moving part; it 
claimed that the liquid is impelled from the inlet to 
the discharge outlet in a continuous stream. This 
design of pump can be directly driven by a motor, 
by a belt, or by a motor through reduction gearing. 
The illustration Fig. 144 shows the ‘‘ Rota” pump 
as exhibited on the stand, arranged for direct belt 
drive. 

Illustrated in Fig. 145 are sample links of bushed 
roller ¢hain with loose component parts, which show 
the construction adopted so that all moving parts can 
be grease lubricated. The chain exhibited is designed 
for use with heavily loaded slow-moving conveyors 
and has side links flame-cut to shape from high- 
tensile steel angle bars. The pins, bushes, and rollers 
are of high-tensile steel and are case hardened. 

As typical of the heavy machinery employed for 
the expression of juice from sugar cane, the firm 
exhibits a sugar mill roller of the ‘“ Keyless” type, 
illustrated in the accompanying engraving, Fig. 143. 
The roller, 38in. diameter and 84in. long, is made from 
hard and open-grained cast iron fitted to a mild steel 
shaft with journals 18in. diameter and 26in. long. 
The roller is shrunk on the shaft the whole of its 
length, and no other form of fixing, such as keys, are 
employed. The total weight of this roller and shaft 
is 15 tons. In direct contrast, there is displayed 
above this roller, as shown in the engraving, a roller 
10in. diameter and I4in. long, together with its 
bearing shaft, suitable for small cane crushing mills. 
A magnifying glass is arranged so that the visitor 
can readily see for himself the open grain of the cast 
iron used for these rollers. 

(T’'o be continued.) 
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Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 


THE ENGINEERS’ GUILD. 

Srr,—I am quite willing to accept the proposition con- 
tained in Mr. Crampton’s letter to you, dated August 27th, 
that what we have to consider is “the action that the 
present position indicates.’ But his letter raises a doubt 
in my mind whether he appreciates what the “ present 
position” in the engineering profession really is. I am 
not a proper spokesman for the great chartered engi- 
neering institutions, but I think I shall be in order in 
saying that they were formed for, and are limited by their 
charters to, the pursuit of objects the nature of which 
may perhaps be generally described as the advancement of 
the science and art of engineering. Mr. Crampton describes 


tions of status and salary.’’ Accepting for the moment his 
too narrow description, it should surely be obvious that 
the Guild’s objects are quite distinct from those of the 
Institutions. If he had appreciated this distinction it is 
difficult to see how he found himself able to say “It is 
only a simple fact that objects and fees are duplicated.” 
I maintain that it is not a fact. It is true that Mr. 
Crampton considers that by not pursuing the objects for 
which the Guild was formed, the Institutions have 
neglected their duties. This takes us out of the realm of 
fact into that of opinion, and, to the best of my belief, 
Mr. Crampton’s opinion on the point is not shared by the 
Institutions. 

If, as I believe, the Institutions cannot constitutionally 
pursue the objects for which the Engineers’ Guild was 
formed, then those objects would not be furthered by a 
federation of the Institutions, unless indeed there were also 
amendments of their constitutions. That being the 
“present position,’ the promoters of the Engineer's 
Guild were faced with the alternatives of forming an 
association, or of attempting to procure the amendment 
of the Institution charters and the federation of the 
Institutions. I believe they have chosen, in the former, 
the more practical course. 

Mr. Crampton considers federation preferable. 1 
wonder why. His model is the United States of America. 
Why should the organisation of a national government be 
a model for the organisation of a profession? Can Mr. 
Crampton show that professions organised by federation 
have been more effective and successful, or that they have 
served the public interest better than those that are 
organised in associations ? He says difficulties are likely 
to arise between the Guild and the Institutions. I do not 
see why, but has he never heard of difficulties between 
American States and the Federal Government ? 

He says also, by the way, that the Guild has made a 
declaration that it will refrain from criticism of the 
Institutions. I know of no such declaration. Where has 
Mr. Crampton found it ? I am not proclaiming a policy 
of criticising the Institutions, but only questioning the 
factual basis of Mr. Crampton’s statements. 

As to the federation of different professions, I see no 
particular merit in choosing coneern with land as the 
basis of federation. Engineering affects human life in 
nearly all of its aspects. There are many branches of 
engineering which have no special concern with land. Why 
should engineers not choose science as the basis, and 
federate with the chemists, physicists, biologists, and 
doctors, rather than with architects, surveyors, town 
planners, and land agents ? 
Our immediate concern, however, is not with such 
federations, but is the organisation of the engineering 
profession. Mr. Crampton’s observations are far from 
convincing us that the Institutions, the Guild, and your- 
self, Sir, are all wrong. I believe the Engineers’ Guild 
has been started on the right lines, and I am glad to be 
able now to say, Sir, that the Guild Council is in agree- 
ment with your statement that “‘ The time is ripe for the 
establishment of a General Council of Engineers, which 
would be the mouthpiece for all the engineers in the land.” 

RoBeRT CHALMERS, 
Chairman of Council, the Engineers’ Guild. 
1, Central Buildings, Westminster, 8.W.1, 
September 15th. 








Mutator Operated Induction 
Furnaces. 


MurTaTor is the name applied by the Brown Boveri 
Company some years ago to the apparatus previously 
known as a mercury are rectifier. In this country 
the latter term is still used, and is a perfectly satisfactory 
designation when the apparatus is employed exclusively 
for converting A.C. into D.C. But when the apparatus 
began to be employed for other kinds of conversion, such 
as D.C. into A.C. and for frequency changing it was deemed 
desirable by the Brown Boveri Company, the originators of 
the metal tank rectifier, to change the name to ‘* mutator.” 
Twenty-five years have elapsed since the steel tank appa- 
ratus was put on the market, and a recent issue of 
the Brown Boveri Review is devoted to articles on progress 
and other aspects of the subject. Not the least interest- 
ing of these articles is one on “‘ A Three-phase—Single- 
phase Mutator for Supplying a High-frequency Coreless 
Induction Furnace,’’ in which the scheme is compared 
with the alternative practice of using a rotating con- 
verter. 

It is well known that in the coreless induction furnace 
an alternating field is made to induce a strong eddy current 
in the charge to be melted. The furnace is composed 
of a circular, fireproof cubicle, placed in the cylindrical 
furnace coil, which is usually water cooled. Both crucible 
and coil are mounted in a common framework, and a 
tilting device allows the metal to be poured. According 
to the nature of the charge and the size of the furnace, 
the frequency varies from some 100 cycles to 10,000 cycles 
for the smaller furnaces. The most advantageous operat- 
ing frequency depends on the depth of penetration of the 
eddy current field, on the inductance of the furnace coils, 
and on the mechanical eddy swirls set up in the melted 
charge by the action of the eddy currents. 

The coreless induction furnace is a refusion furnace in which 
definite combinations of different metals are produced, and 
it offers the well-known advantage that the purity of the 
alloy is not affected by hot gases or by the products of 
the combustion of electrodes. Such furnaces of large 
outputs have until recently been fed by specially designed 
high-frequency machines with a somewhat low efficiency. 
Since the current passing through the furnace has a low 





densers is used to compensate the reactive current of 
the furnace coil. 

A plant built by Brown Boveri supplies a 600 kg furnace 
at 1000 cycles and consists of a three-phase single 300-kW 


mutator, without special extinction grids. In Fig. | 
are shown at I and II two possible systems of connection 
for coupling a three-phase system N, to a single-phase 
system N,, using a single mutator. 

The well-known connection I with the three-phase 
transformer T,, the single-phase transformer T,, the 
voltage smoother L and the current smoothers C, and C, 
respectively (acting as energy accumulators), results in 
a@ symmetrical load on all three phases of the three-phase 
side, and permits of the supply of a sine wave single- 
phase current to the high-frequency system. The indi- 
cating letters on the diagram II of the less common con- 
nections correspond with those on the diagram I. 

Both systems work on the same principle, the only 
difference being in the switching sequence of the two 
transformers T, and T,. Starting from the eathode in 
the diagram I, the path is over the smoother L, a winding 
of the transformer T,, and then the windings of the 
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FiG. 1—THREE-PHASE TO SINGLE - PHASE 
CONNECTIONS 


three-phase transformer T,. In the of the con- 
nections II, the transformer T, is first encountered, and 
then the windings of the single-phase transformer T,. 
While in the diagram I the secondary winding is sub- 
divided at T,, the subdivision is made at T, in the dia- 
gram II. Two fundamental differences in the two schemes 
manifest themselves when the frequencies of the 
systems N, and N, differ considerably. If it is desired to 
reduce to a minimum the inductive voltage drops and the 
additional losses, care must be taken to see that the 
higher frequency currents only flow through one trans- 


case 


former. The high-frequency currents must only appear 
in that transformer connected to the high-frequency 
system. The stressing of the transformer insulation by 


the higher frequency should also be limited to the trans- 
former connected to the higher frequency system. 


If the frequency of the three-phase system N, 
is higher than that of the single-phase system N,, 
then the connection I of Fig. 1 should be chosen. 
The two secondary windings of the transformer T 
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FIG. 2—THREE- PHASE TO SINGLE - PHASE CONNEC- 
TIONS WITH RESONANCE CIRCUIT 


then each works independently at the frequency of the 
three-phase system and will carry current alternately 
with the lower single-phase frequency. The insulation 
of the two three-phase windings will be additionally 
stressed by the voltage of the lower frequency, while the 
winding insulation of the single-phase transformer is not 
stressed by the voltage of the higher frequency. If the 
frequency of the single-phase system is higher than that 
of the three-phase system, the connection IT of Fig. 1 
is preferable. Each primary winding of the single-phase 
transformer T, now works at the higher frequency so long 
as the corresponding phase of the thrée-phase transformer 
carries current. No high-frequency current now flows in 
the three-phase transformer T, and the insulation of that 
transformer will only be stressed with the voltage of the 
lower frequency. 

In Fig. 2, which relates to the installation mentioned, 
the single-phase arrangement IT of Fig. 1 has been replaced 
by a powerful resonance circuit, comprising the inductance 
L, of the furnace and the condenser battery C,, which is 
necessary to compensate the reactive current. As this 
current is considerably greater than the active current 
delivered by the mutator through the single-phase trans- 








the primary objects of the Engineers’ Guild as “‘ considera- 


active and high reactive component, a battery of con- 


former T,, the resonance circuit becomes powerful. The 
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statie control system of the mutator indicated diagram- 
matically at S is fed directly by the resonance circuit in 
such a manner that each modification of the resonance 
frequency of the oscillation circuit influences the control 
directly. The flexible coupling of the three-phase system 
N to the independent high-frequency resonance circuit 
L, C, makes the latter quite independent of the frequency 
of the three-phase system. In other respects the con- 
nections shown in Fig. 2 correspond to the connections IT, 
Fig. 1, with the exception that in the former ease the 
three-phase transformer is connected in zigzag on the 
secondary side in order that the unilateral magnetisa- 
tions arising from the D.C. current component of the 
secondary current may compensate one another mutually. 

During the melting process the inductance of the 
furnace coil changes by reason of the changes taking place 
in the charge. Steel, for example, is magnetic in its cold 
state, and causes the furnace to have a certain inductance, 
but when it reaches the glow point it loses its magnetic 
properties, and the inductance of the furnace diminishes. 
When the steel begins to melt, the bath forms a more or 
less short-circuited winding for the furnace coil, and the 
inductance diminishes still more. The reactive current is 
therefore subject to continuous changes. 

Hence an induction furnace supplied from a_high- 
frequency machine calls for continuous regulation of the 
battery of condensers to meet the changing inductance of 
the furnace coil. As the power factor of the furnace coil 
is generally about 0-1, a slight change in its inductance 
corresponds to an additional reactive current of considerable 
magnitude, as compared with the active current delivered 
by the generator. In the ordinary way it is not only a 
question of raising the power factor of the high-frequency 
generator to a value as near unity as possible, but the 
regulation is necessary to prevent the generator being 
overloaded by reactive current. 

But the conditions are quite different when a high- 
frequency furnace is being supplied from_a mutator in 
accordance with the scheme shown in Fig. 2, for the fre- 
quency of the furnace current is determined by the 
resonance condition, every change in the inductance of 
the furnace being followed by an automatic adjustment 
of the frequency of the furnace current. The inductance 
L. of the furnace coil and the capacity C, are constantly 
in resonance with the frequency of the furnace current, 
and reactive current through the coil is constantly com- 
pensated by the capacity C,. The change in frequency 
occurs without direct influence on the active load delivered 
to the furnace, and the regulation of capacity which is 
essential with the supply from a machine is completely 
elimirated. 

No complicated operations are necessary when the plant 
is put into service. When the main breaker on the three- 
phase side is closed a current surge passes through the 
mutator and both transformers. The resonance circuit 
rises to its standard voltage at this surge current and the 
operation of the furnace is initiated, the input being 
adjusted by means of a tap switch on one of the two 
transformers or with the aid of the grid control. A trial 
on the 300-kW plant built on these lines showed 
an efficiency of 93 per cent. at full load, and oscillograms 
reproduced in the article indicated a satisfactory sine 
wave voltage at 1000 cycles. 








Low Starting Current Motors. 





From Higgs Motors, Ltd., of Witton, Birmingham, we 
have received particulars of some low starting current 
squirrel-cage motors intended for use under conditions 
normally calling for slip-ring machines. An inherent 
disadvantage of the normal motor with a squirrel-cage 
rotor is its relatively high starting current compared 
with the running current, and although this is not of 

















FIGS. 1 AND 2—ROTORS FOR LOW STARTING 
CURRENT MOTOR 


much importance in the case of large consumers, sup- 
plied through a transformer, it may be decidedly objec- 
tionable when motors are fed directly from the supply 
mains. As the heavy rushes of current may then 
cause considerable disturbances on the mains and annoy- 
ance to other consumers and the supply authorities, 
slip-ring motors which incidentally give a good start- 
ing torque, are often employed. Apart from the 
fact that these motors are more expensive than squirrel- 
cage machines, the control gear is also more complicated 











and expensive, the efficiency is generally somewhat less 
than that of the squirrel-cage machine and, having slip 
rings and brushes, a certain amount of maintenance is 
incurred. Although the starting current of the ordinary 
squirrel-cage motor is high and the starting torque insuffi- 
cient in some cases to meet the requirements, it has the 
well-known merit of simplicity. There are no wearing 
parts other than the ball races or bronze bearings and the 
rotor is practically indestructible. 

The patented low starting current and high starting 
torque motors introduced by Higgs Motors, Ltd., combine 
the low starting current and high starting torque of the slip- 
ring machine, with the simplicity, reliability, and wearing 
qualities of the ordinary squirrel-cage motor. The starting 
performance is practically identical with that of the slip- 
ring motor ; the starting gear is just as simple as that used 
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again rises to the 175 per cent. mark when the starter is 
changed from the star to delta position, falling rapidly to 
the designed full-load current, the starting torque being 
maintained fairly constant throughout the \accelerating 
period. 

When provided with the normal drum starter and when 
starting against approximately full-load torque, a slip- 
ring motor usually takes about 1} to 14 times full-load 
current on the first step of the resistance, whilst on subse- 
quent steps it rises to approximately 1} to twice full-load 
current. Hence the performance of the patented motor 
under consideration is very similar. When a relative high 
starting torque is necessary, as in the case of compressors, 
vacuum pumps, &c., these patented machines can be 
designed for direct starting by making them exert a 
starting torque of approximately twice full-load torque 
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FiG. 3—DETAILS OF ROTOR CORE AND WINDINGS 


for a squirrel-cage motor, the efficiency is higher than that 
of a slip-ring machine, and as it is more simple to manu- 
facture than the latter its price is lower. 

The main difference between the construction of the 
patented machines and that of an ordinary squirrel-cage 
motor lies in the rotor, the stator being practically 
identical in both cases. On its outer periphery the rotor 
carries a normal squirrel-cage winding and beneath it an 
auxiliary winding consisting of copper or brass bars forming 
a loop or coil of one turn. For the reception of these bars 
the core has punched slots, the position and pitch of which 
and the pitch of the coils varies for different sizes and 
types of machines to obtain the best performance. A 
typical squirrel-cage rotor showing the looped end of the 
bars is shown in Fig. 1, while Fig. 2 shows the opposite 
end of a similar rotor with the loose ends brazed together 





with approximately 3} times full-load current, the per- 
formance again resembling that of a slip-ring motor with 
a starter designed for the conditions. A normal high 
torque squirrel-cage motor, it is explained, would take 
something like seven or eight times full-load starting 
current to exert the same torque. Silent operation is 
another claim made for these machines. 

When motors have to be controlled by automatic start- 
ing gear, slip-ring machines involve the use of compli- 
cated and costly gear, but with motors constructed on the 
lines described a simple star-delta or *‘ direct-on ” switch 
can be used. Many supply authorities in Great Britain 
are said to have approved these low starting current 
motors, and it is believed that in a great many cases they 
will take the place of the more costly slip-ring machines. 
The ratings of these motors are identical with those of the 
























































so that each bar forms a complete loop in the core. The | firm's standard squirrel-cage motors. Machines are not 
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Fic. 4—CHARACTERISTIC CURVES 


construction will perhaps be better understood from 
Fig. 3, which relates to one of the smaller machines and 
where the large holes near the centre of the rotor plates 
are for ventilation. 

This method of winding restricts the path of the rotor 
current and reduces the current particularly at starting. 
The current drawn from the line is considerably less than 
that drawn by an ordinary squirrel-cage machine. The 
makers explain that if the stamping for an ordinary 
double squirrel-cage rotor be compared with that used on 
these machines it will be seen that the tooth area is much 
larger and that, owing to this increased area and the con- 
striction of the rotor currents in the bottom winding, the 
power factor of the motor is much higher than that of 
ordinary double squirrel-cage motor. It is claimed to 
be approximately the same as that of a standard squirrel- 
cage motor. With the usual double-cage machine, the 
makers of these patented motors explain, improved 
starting torque is generally obtained at the expense of 
both overload capacity and power factor on-load, whereas 
with these improved motors the high starting torque is 
secured without these disadvantages. The starting torque 
and current are closely related to those of a slip-ring 
motor using a star-delta starter. In the star position the 
starting torque varies between 80 and 100 per cent. of the 
full-load running torque with only 1} times full-load 
current. From Fig. 4 it will be seen that the starting 
current falls from its maximum of 175 per cent. of full-load 
current to approximately 50 per cent. of that current and 





supplied for an output less than 3 H.P., as slip-ring motors 
are not usually used for such low powers. The high start- 
ing current taken by squirrel-cage motors is not usually 
considered to be excessive in the smaller sizes. 








THe Late Mr. V. G. Barrorp.—It is with regret that 
we have to record the death of Mr. Valentine George 
Barford, who for thirty-six years was associated as chief 
draughtsman with John I. Thornycroft and Co., Ltd. 
He was born in Northampton, educated at King’s School, 
Grantham, and served his time with Richard Hornsby 
and Sons, of that town. Subsequently he spent some time 
in the drawing-office at Grantham and then gained further 
experience with Messrs. Griffins, of Bath, the Daimler 
Company of Coventry, Ransomes of Ipswich, and the 
Wantage Engineering Company. He joined John I. 
Thornycroft and Co., Ltd., at Chiswick in 1902, and was 
largely responsible for the design of the C4 tractor. 
When the works were transferred from Chiswick to 
Basingstoke, Mr. Barford continued his association with 
the company in the same capacity. He was a member of 
the Institution of Automobile Engineers, the American 
Society of Automobile Engineers, and other bodies, and 
served on the Technical Committees of the Society of 
Motor Manufacturers and Traders and the British Engi- 
neering Standards Institution. 
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Rail and Road. 


Lions’ GATE BripGe, VANCOUVER.—Work is practically 
finished on the Lions’ Gate Bridge at Vancouver. This 
suspension bridge is one of the largest in Canada and con- 
sists of a central and two side spans with a total length of 
about 5820ft. . 


New L.M.S. Starion.—At the end of this month the 
London, Midland and Scottish Railway Company will 
open a new station at Bowker Vale on the Manchester and 
Bury electrified line, and close Cornholme Station on the 
Burnley Valley line, 


New AMERICAN SUSPENSION Bripcz.—A new sus- 
pension bridge eosting nearly 54 million dollars is to be 
built in the United States across the Narrows in Puget 
Sound, near Tacoma. The proposed bridge will carry a 
26ft. wide roadway and have a 2600ft. long suspension 
span with side spans 1300ft. long. 


RAILWAYS IN THE BELGIAN ConGo.—A report on the 
economic and commercial conditions in the Belgian Congo 
says that considerable extensions of the lines, rolling 
stock, and equipment of the Lower Congo Railway system 
are planned. programme laid out for the next 
three years is estimated to cost 46 million francs. 


TRANSPORT IN TasManta.—It is reported that the 
Tasmanian Government is to co-ordinate the road and rail 
transport systems of the island. Unnecessary duplication 
of services and wasteful competition are to be eliminated. 
At present whilst all transport by public vehicles is subject to 
State control, they are not consolidated in one department. 


Moror Car SPEED REcorps.—On Thursday, Septem- 
ber Lith, a new world’s record for motor cars was 
set up on the Bonneville Salt Flats by Mr. John Cobb in 
his ‘* Napier Railton ” car, when he covered the measured 
inile at an average speed of 350-2 miles an hour. The 
record only stood for one day, as on the Friday Captain 
G. E. T. Eyston covered the distance at an average speed 
of 357-5 miles an hour in his car “ Thunderbolt.” 

Trunk Roaps 1x Brrraiy.—In the course of an 
address before the Society of Chemical Industry, Mr. 
J. O. Willis pointed out that 31-7 per cent. of the fatal 
and 41-7 per cent. of the non-fatal road accidents during 
1936-37 had occurred at road junctions. He considered 
that the solution of the trunk road problem was the con- 
struction of an entirely new system of roads in which full 
advantage of modern practice of alignment and crossing 
climination could be taken by using flyovers and properly 
designed junctions. 


Sourn Arrican Ramwway Expenpirure.—According 
to a White Paper issued by the South African Minister of 
Railways in conjunction with his Budget, new works con- 
templated in the current financial year will entail a total 
estimated expenditure of 13} million pounds during the 
current financial year. Jneluded in the rolling stock 
expenditure will be 136 steam locomotives, costing over 
£1,511,000; thirty-four electric locomotives, costing 
£488,000 ; 407 coaching vehicles, costing over £1,411,000 ; 
and twenty-three motor coaches, costing £240,800. It is 
also proposed to spend 2} million pounds during the year 
on track relaying and strengthening operations. 

ProposeD DrmeEct Rattway SERVICE BETWEEN Tokyo 
AND S#ANGHAI.—According to the Railway Age, the 
Japanese Ministry of Railways has under consideration 
plans for a direct railway service between Tokyo and 
Shanghai. The scheme includes the construction of a 
standard-gauge railway between Tokyo and Nagasaki, 
at the western end of Kyushu Island, and the establish- 
ment of a train ferry between the latter point and Shanghai. 
The new line would pass underground through the Tokyo 
district and extend directly west to Shimonoseki, where it 
would pass through a tunnel under the Strait of Shimo- 
noseki and on vid Moji and Hakata to Nagasaki. 


A PoweErFuL AMERICAN OIL-ELECTRIC SHUNTING 
Enarve.—A shunting engine weighing 105 tons and having 
four oil engines aggregating 760 H.P. has been built in the 
United States by the Davenport-Besler Corporation, of 
lowa. It consists of two four-wheel motor-driven trucks, 
supporting a heavy built-up underframe which carries 
the oil engines, main generators, and auxiliary equipment. 
The four 190 H.P. oil engines are of the four-stroke, eight- 
cylinder, V type, with cylinders 5}in. diameter by 8in. 
stroke. Each of them is directly coupled by flexible 
couplings to generators which are, in turn, connected to 
two traction motors in each truck. Each truck has a rigid 
wheel base of 8ft., and the engine wheel base is 32ft. long. 
In working order the engine weighs 210,000 Ib., and the 
tractive force at starting with 30 per cent. adhesion is 
63,000 Ib., and at 20 per cent adhesion 52,5001b. The 
main engines are mounted in each corner of the under- 
frame, and in the centre is an auxiliary oil engine coupled 
to a 5-kW auxiliary generator which charges the battery 
for the operation of controls and lights. The control cab is 
mounted in the centre of the locomotive. 


ImproveD L.M.S. WinTER SERvICES.—F urther improve- 
ments in Anglo-Scottish express services will be effected 
with the introduction of the London, Midland and Scottish 
Railway Company’s winter time-table on September 26th, 
when 237 trains will be speeded up by a total of 823 min. 
daily. The “ Royal Scot ” will be 25 min. quicker than it 
was last winter from London (Euston) to both Glasgow and 
Edinburgh, whilst the principal expresses between St. 
Pancras and Glasgow (St. Enoch), vid Dumfries and 
Kilmarnock, will each be about 10 min. quicker on the 
throughout journey. Whilst the new time-table will 
include most of the improved services brought into opera- 
tion earlier this year, together with a number of new 
improvements in main line, local, and Sunday services, 
certain expresses, the loading of which does not justify 
their continuance at the present time, will be withdrawn. 
With the introduction of the winter time-table the number 
of L.M.S. expresses making start-to-stop journeys at 
60 m.p.h. or over will be increased to a daily total of sixty- 
five. Among new mile-a-minute schedules, the north- 
bound ‘‘ Royal Scot ”’ will cover the 824 miles from Euston 
to Rugby at 61-9 m.p.h., and the 754 miles from Rugby 
to Crewe at 60:4 m.p.h. Between Birmingham and Derby 
the fastest time on record will be established by the 
acceleration of the 8.40 a.m. express from Birmingham to 
run the 41-2 miles at an average speed of 60-3 m.p.h. 








Miscellanea. 





Iron AND STEEL PropuctTion 1n Inp1ia.—According 
to recently issued statistics, during the year April, 1937, 
to March, 1938, the output of pig iron in India totalled 
1,644,150 tons as compared with 1,552,339 tons the 
previous year. The steel ingot output increased to 
921,800 tons, and the output of finished steel to 668,130 
tons. 

Broken Huw Sitver Leap Mrves.—Following 
unsuccessful searches for further ore bodies it is announced 
that the famous silver lead mines at Broken Hill, in 
Australia, will probably be closed this year. During its 
fifty-three years of working, the mine has produced 
1,445,000 tons of lead, 189,460,000 0z. of silver, and 
603,000 tons of zine. 


Pir TIMBER FROM CaNava.—A sample cargo of pitwood 
has arrived in this country from Canada, and supplies 
from it have been delivered to collieries in South Yorkshire, 
where its quality and suitability will be ascertained. 
These tests are the outcome of the action of the South 
Yorkshire Coalowners’ Association. which sent an expert 
to Canada to investigate the possibility of a new source 
of supply of pitwood. 


Tron Ore Deposirs in Transvaat.—It is reported 
that extensive iron ore deposits have been discovered in 
the Transvaal about 7 miles from Wolmaransstad. It 
is said that the iron outcrops over a distance of about 
10 miles and goes to an unknown depth. The ore is 
estimated to average 63-5 per cent. iron and have a very 
low content of sulphur and silica. A deputation has 
arrived in Cape Town to seek railway facilities for carrying 
the ore. 


New Post Orrice Ravio Sration.—In a recent speech 
the Postmaster-General gave some particulars of the 
new post office radio receiving station now in course of 
construction near Rochester. The building will accom- 
modate six receivers for twelve circuits, in times of good 
radio conditions, and the aerial system will consist of 
sixteen separate aerials, which will face America. Viewed 
in plan, each aerial in the system will be of diamond 
shape, 200 yards long and 80 yards wide, and the aerial 
consists of a single wire about 50ft. above ground level. 


Use or HypRoGEN IN QuaRRY AND Rock Biastine.— 
In a paper before the World Power Conference in Vienna, 
Dr. F. Merkl gave some particulars of the use of electrolytic 
hydrogen in quarrying and similar rock working operations. 
In a method described, the bottoms of bore-holes are 
heated by means of hydrogen burners. After cooling, 
the rock, owing to the strains that have been set up, can 
be blasted with much smaller explosive charges than usual. 
Experiments carried out in a granite quarry, said Dr. 
Merkl, have shown that the cost of removal of a certain 
quantity of rock was 14-68 Rm. by the hydrogen method 
and 25-60 Rm. by the old drill and blast method. 


HYDROGENATION CRACKING OF Tars.—The Department 
of Scientific and Industrial Research has issued a report 
entitled™* The Hydrogenation Cracking of Tars: Part IV, 
the Production of Aromatic Hydrocarbons from Phenols 
at Atmospheric Pressure.”” The production of low-boiling 
hydrocarbons from tars and tar oils by the hydrogenation 
cracking process is carried out by treating the tar with 
hydrogen under high pressure and at elevated tempera- 
tures, the conditions commonly employed being a pressure 
of about 200 atmospheres and a temperature of 400 deg. 
to 500 deg. Cent. Parts I-III of this series of reports 
dealt with this aspect of the hydrogenation of tars. The 
latest report describes experiments on the conversion of a 
portion of these tars—the tar acids—to aromatic hydro- 
carbons by treatment with hydrogen at atmospheric 
pressure. 

DETERMINATION OF BORON IN STEEL AND Cast IRoN.— 
The increasing use of boron in the manufacture of metal- 
lurgical products, both as a scavenger and as an alloying 
constituent, has made desirable an accurate method for 
its determination when present in small amounts, according 
to the United States National Bureau of Standards, 
Department of Commerce. A method for this determina- 
tion has been developed by Messrs. J. L. Hague and H. A. 
Bright. The procedure calls for solution of the sample 
in hydrochloric acid followed by oxidation with hydrogen 
peroxide, distillation of methyl borate (Chapin’s methods), 
and titration of boric acid with sodium hydroxide in 
the presence of mannite. Selenium and tellurium do 
not interfere, but germanium, a very minor constituent 
rarely present in ferrous alloys, causes small plus errors. 
A special procedure for examining any acid-insoluble 
residue for boron has been worked out. Data obtained 
by applying the method to a number of ferrous alloys 
show that results accurate to 0-002 per cent. can be 
expected with irons and steels containing from 0-005 
to 0-1 per cent. of boron, according to the Department. 


CHLORINATED RuBBER.—A report of the Chemistry 
Research Board of the Department of Scientific and Indus- 
trial Research gives particulars of work done in connec- 
tion with the different types of products which can be 
made with chlorinated rubber, that is, rubber which has 
been treated with chlorine either in the form of a gas or 
liquid. Sheets of linen were impregnated with a solu- 
tion of chlorinated rubber in benzene or carbon tetra- 
chloride and the solvent removed when the sheets were 
submitted to pressure at 140 deg. Cent. If the materials 
were allowed to cool under pressure, hard, dense, boards 
were obtained, but if the pressure was released when the 
ingredients were hot, very light laminated materials of 
a cell-like construction resulted. Chlorinated rubber can 
be used with various fillers, such as asbestos, wood meal, 
&e., as a moulding material giving products of consider- 
able strength. The most striking of these properties, 
the report states, is that it can be utilised as a plastic 
without the addition of any filler. When compacted 
under pressure of 1 ton per square inch at 115 deg. Cent. 
to 120 deg. Cent. for a short period, an opaque moulding 
is produced when the pressure is released at this tem- 
perature. If, however, the pressure is retained while the 
mould is cooled to about 70 deg. Cent., then a completely 
transparent moulding is obtained. Transparent films of 
chlorinated rubber are readily obtained by slow evapora- 
tion of benzene or carbon tetrachloride solutions. 






Air and Water. 


WateR SPEED REcoRD.—On the evening of Saturday, 
September 17th, Sir Malcolm Campbell broke the world’s 
water speed record by averaging a speed of 130-86 miles an 
hour on Lake Hallwil. 


THE GORDON BENNETT BALLOON Kace.—On Sunday, 
September 11th, nine balloons left Liége for the Gordon 
Bennett Balloon Race. The winners were both Polish, 
the first being the “ Lopp,” which landed at Trojan in 
Bulgaria, 1034 miles away, and the second ‘‘ Warsawa 2,”’ 
which landed at Caturelle in Roumania, 920 miles away. 





ScorrisH Ar Mart Service.—The contract for the new 
air mail service between London and Perth has been 
placed with North-Eastern Airways, and the service will 
begin on October 3rd. The mails will leave Perth at 9 a.m. 
and Croydon at 10.50 a.m. each day, and intermediate 
calls will be made at Doncaster, Yeadon (for Leeds and 
Bradford), and Newcastle-upon-Tyne. 


Tae SHort Mayo Composite Arrcrarr.—The upper 
component of the Short Mayo composite aircraft, the 
seaplane ‘“‘ Mercury,” has been prepared for an attempt to 
make a non-stop flight from Dundee to Cape Town, a 
distance of about 7000 miles. The flight was to have 
been started about a week ago, but owing to a slight 
mechanical defect, was delayed. It is calculated that the 
flight will take between thirty and forty hours, and the 
machine was due to start last Wednesday. 


THe New Zeprewtin “ L.Z.130.—On Wednesday, 
September 14th the Zeppelin “ L.Z.130°’ made its first 
trial flight from Friedrichshafen on Lake Constance. The 
airship, which has been named the “ Graf Zeppelin ” was 
designed to use helium as a lifting medium, but, as a 
result of the United States Government’s refusal to supply 
the gas, hydrogen is being used. With a length of 803ft., 
the airship has sixteen gas cells containing over 7,000,000 
cubic feet of gas, and is propelled by four engines carried 
in gondolas which are expected to give a speed of nearly 
80 miles an hour. After her trial flight the Zeppelin set 
out and completed a twenty-six hour journey round 
Germany. 

New Drepcer ror L.M.S.—On Wednesday, September 
14th, Ferguson Brothers (Port Glasgow), Ltd., launched 
the single-screw twin-grab hopper dredger “‘ Foulney,” 
built to the order of the London, Midland and Scottish 
Railway Company, for service at Barrow. The leading 
dimensions of the vessel are :—Length, 170ft.; breadth 
moulded, 36ft.; depth moulded, 13ft. 9in.; hopper capa- 
city, 690 tons. The main propelling machinery consists of a 
set of triple-expansion engines and one marine return 
tube boiler. The hopper doors are operated through two 
winches, each having a two-cylinder steam engine, and 
powerful steam winches are fitted fore and aft to handle 
the heavy dredging moorings. 

Panama CanaL Locks.—According to a recent report 
by Mr. C. F. W. Andrews, the question of increasing the 
capacity of the Panama Canal is receiving the close atten- 
tion of the administration. The possibility of adding a 
third and wider set of locks is being studied, although it is 
not considered they will be required until some time 
between 1950 and 1960. The new locks would not be 
placed immediately alongside the existing ones, but some 
distance away, so as to minimise the risk of damage in 
time of war. The durability of concrete is one of the 
problems under investigation, and advantage was taken 
of the 1937 overhaul of the locks at Miraflores and Pedro 
Miguel to inspect and test the concrete in the culverts and 
lower levels generally, where most stress occurs. The 
results of this examination have not yet been published. 


New British Arrways Macuines.—The first test 
flight of a machine of the British Airways’ new fleet of 
Lockheed 14-Super electric aircraft has been made. A 
direct flight from London to Stockholm and back was made, 
the outward journey taking 4 h. 16 min. and the return, 
against a head wind, 6 h. 10 min. The machines are to 
be placed in service by British Airways between London 
and Lisbon after preliminary survey flights on this route. 
The distance is only about 100 miles longer than the 905 
miles from London to Stockholm. The new service to 
Portugal will be extended to West Africa and eventually 
across the Atlantic to South America. Meanwhile, two 
further Lockheed-14 aircraft have recently been ordered 
by British Airways for developing the first stage of the 
service as far as Bathurst. This brings the total to six 
machines for the company. 


Swan, HUNTER AND WicHAM RicHarpson, Lrp.—It is 
announced that for reasons of health Mr. J. Denham 
Christie has resigned his position as chairman of Swan, 
Hunter and Wigham Richardson, Ltd., but will remain @ 
director. He is succeeded as chairman by Mr. Charles 8. 
Swan, who has been vice-chairman of the company since 
1931, and Sir Philip Wigham Richardson has become the 
new vice-chairman. Mr. Christie was elected a director 
of Wigham Richardson and Co. in 1891. Upon the 
amalgamation of the company with C. S. Swan and 
Hunter in 1903 he became a member of the present beard, 
and was elected chairman in 1930, following the resigna- 
tion of Mr. T. E. Thirlaway. Mr. C. S. Swan is a son of the 
founder of the Wallsend shipyard, which commenced 
business in 1874 under the title of C. S. Swan and Co. He 
has been connected with the present company and its 
predecessors all his life. 

Prorosep Tramp CoMPENSATION Poor.—The Tramp 
Shipping Administrative Committee announces that the 
ballot taken of British deep-sea tramp shipowners on the 
proposed compensation pool shows 57 per cent. in favour, 
3-8 per cent. in favour with reservations, 32-2 per cent. 
against, 0-4 per cent. against with reservations, and 
6-6 per cent. did not vote. As previously described, the 
scheme is to facilitate the orderly withdrawal from the 
markets of the world tonnage surplus to the requirements 
of the markets from time to time by the creation of a pool, 
to which members entering vessels would be bound to 
pay a percentage of all gross freights in respect of such 
vessels under charters entered during the duration of the 
pool, the pool funds being applied in paying laid-up 
allowances in respect of such vessels entered which may be 
laid up, the scheme to be applicd to vessels in all trades, 
whether regulated by minimum freight schemes or not. 
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A GREAT CENTENARY. 


On September 17th, 1838, the last link in the 
chain uniting London with Birmingham was closed ; 
the first railway connecting the Metropolis with 
one of the most important industrial centres of 
England was completed. The project was initiated 
in 1831 and met with opposition as violent as it 
was ill-informed. Farmers, road-users, land- 
owners, canal proprietors, even the Church, the 
Press, and literary and artistic circles fulminated 
against it. Sir Astley Cooper, the famous surgeon, 
protested that if the appropriation of land was 
allowed to go on “ you will in a very few years 
destroy the nobility.” That was apparently also 
the opinion of the House of Lords, for although a 
Bill brought before the Commons in 1832 passed its 
third reading, the Lords rejected it on the grounds 
“ that the directors had not made out a case which 
would warrant the forcing of the proposed railway 
through the lands and properties of so great a 
proportion of distinguished landowners and pro- 
prietors.”’ Small surprise that a few years later, 
when the line was an accomplished fact, Arnold, 
of Rugby, exclaimed : ‘‘ I rejoice to see it, and to 
think that feudality is gone for ever ; it is so great 
a blessing to think that any one evil is really 
extinct.”” But whatever the emotions of “ dis- 
tinguished landowners and proprietors ** may have 





few cases was above monetary considerations. The 
promoters, trebling their allocation for the pur- 
chase of land and the alleviation of damaged 
feelings, brought in their Bill again. The price 
was enormous, in some cases amounting to £320 
per acre for agricultural land, but the opposition of 
landowners wilted in the sunshine of golden 
sovereigns and the Bill passed with little difficulty. 
That was in 1833. The work was divided amongst 
thirty contractors and the first sod was cut at 
Chalk Farm on June Ist, 1834. The route selected 
was one originally laid out by Francis Giles, 
slightly modified. It went through Coventry 
instead of through Oxford and Banbury, as pro- 
posed by Rennie. The Stephensons were called 
in to decide between the rival merits, and when 
their decision was made known they were induced 
somewhat against their will to become the engi- 
neers for the undertaking ; but Robert Stephenson, 
then only thirty years of age, was appointed 
engineer-in-chief for the line. 

Nowadays great railways are built above ground 
and below ground, through tunnels miles in length, 
over bridges of enormous span, across waterless 
deserts, and up mountain sides, but less note is 
taken of them than of a huge ship, a land speed 
record, or a test match. Then the world was less 
blasé. Of the twenty-five millions of people in the 
United Kingdom when Victoria was crowned—1838 

-not morethan a fewthousand had ever seen a loco- 
motive. The stage coach was the fastest means of 
transport they knew, and that anything should go 
faster than it, hauling many tons of vehicles behind 
it, was incredible. In the four or five years during 
which the London and Birmingham was under 
construction knowledge was being brought to more 
and more of the inhabitants, for sections of the 
line were worked as completed, but the closing of 
the last link, thirty-five miles long, between Rugby 
and Denbigh Hall—now Bletchley—marked the 
triumphant achi@vement of a work which, not only 
caught the imagination of the people by its cost, 
magnitude, and novelty, but elevated their hopes 
by its promise to facilitate the development of 
commerce. It is easy to see in Hardwick’s Doric 
gateway of Euston Station, completed in 1838, a 
symbolisation of all that the railway meant to the 
English people. In its rigid simplicity it seems to 
reflect the confidence in itself and the strength of 
purpose which characterised the kingdom at that 
time. In it we may also see, as in other great 
works and tunnel portals along the line, a proud 
assertion that the work has been well and truly 
done, and a confidence that it will outlive many 
generations of men. That pride was justified. In 
a few years many other railways were brought into 
being, and in the progress of time the London and 
Birmingham became no more than a short part 
of the vast system known as the London and 
North-Western Railway. But at no time in its 
history of a hundred years has the fame of this 
stretch of 112 miles diminished or the works of the 
’ | Stephensons played false to the knowledge, skill, 
ingenuity, and unremitting care which they 
and their co-workers bestowed upon them. 

To us who live in an age of specialists, an age 
when men do not reach years of “ professional 
discretion’ until they have passed through a 
college curriculum, become members of a chartered 
institution, and devoted years to the study of one 
branch of engineering, it is a cause of constant 
astonishment that a Northumberland ‘“ geordie ” 
and his son should have displayed civil engineer- 
ing skill of which any one of the latest products of 
civilisation and education would be proud. If we 
ask ourselves how did they acquire the necessary 
knowledge, we are obliged to make answer that 
they must have solved their problems largely by 
the exercise of common sense combined with a 
rude acquaintance with the strength of materials. 
Robert, it is true, was far better educated than his 
father and had acquired civil engineering expe- 
rience at home and abroad, but such knowledge 
as we now have did not exist and every work relied 
in great measure upon the personal acumen of the 
engineer. To-day, before equivalent works are 
entered upon, the designs are subjected to 
months of painstaking calculations, the opinion 
of experts and specialists is often sought, 
and nearly every item is separately laid 
down on the drawing board. No doubt economy 
of material is effected in that way and it 
is possible that less reliance has to be placed 
upon the skill of workmen. The responsibility has 
moved from the field to the drawing-office. The 
very fact that that seems to us now to be not the 
better course, but the only course, increases one’s 
admiration for the engineers of a hundred years 
ago; for men who could not only design and 





works which distinguished the London and Bir- 
mingham Railway, but when the line was built 
could construct locomotives fit to run upon it. 
There were indeed “ giants in those days.” 


Engineers and National Fitness. 


For the three or four years of their university or 
college life young engineers have, in nearly all 
cases, ample opportunities for health-giving out- 
door exercise with their fellows. During their 
apprenticeship—as we still like to call it—similar 
opportunities exist. A great number of the larger 
works have recreation grounds of their own, and 
in the provinces there are as a rule local games 
clubs, to which the subscriptions are low. The 
young man, in fact, finds no difficulty in getting 
the exercise he requires without a greater tax on 
his pocket than he can afford. In London and one 
or two of the greater cities the conditions are quite 
different ; the suburban club grounds are being 
squeezed out of existence by the builder and where 
they remain the cost is so high that the younger 
members of the profession are unable to meet it. 
We do not wish it to be understood that those 
who are ardent players of games cannot find or 
make the opportunities to play them. What we 
do feel is that facilities should replace obstacles. 
Moreover, it is a generally accepted experience 
that friendships and friendly relations are con- 
tracted more easily on playing fields than else- 
where. Who knows how many contracts have 
been placed upon Scottish golf courses, and how 
many business difficulties have been swept away 
on the same areas? Hence it would seem that 
there is a substantial advantage in the members of 
the same profession meeting each other at games. 

That leads us to a question that we suggest is 
worthy of consideration. In London alone there 
are several hundred younger members of the great 
Institutions, and we gather from enquiries that 
a large proportion of them find it difficult to secure 
opportunities for playing outdoor games. Could 
not the Institutions help them to do so? Our 
proposition would involve the purchase or rent of a 
suitable area of land as near London as possible 
by the Institutions jointly and the equipment of 
it for tennis, football, and cricket. The member- 
ship of this Engineering Institutions Sports Club 
would be reserved to the junior members of the 
Institutions, who would pay a small contribution, 
no more than a few shillings a year, towards its 
maintenance. At first sight it may appear that 
this would involve the Institutions in considerable 
financial expenditure from which no return could 
be expected. But we think it would not necessarily 
do so. Around London, and other great cities, 
there are still areas of comparatively low value 
which might be acquired on long leases or pur- 
chased outright. In the course of time the value 
of the land is likely to increase materially ; prob- 
ably more than sufficiently to recoup the Institu- 
tions for their original outiay and the interest on 
the invested money. In other cases there are areas 
which are destined for building in ten or fifteen 
years time, but for which at present there is no 


use. They could be rented at not exorbitant 
figures, but capital would be needed for their 
Jay -out. 


Admittedly, however the question is looked at, 
the Institutions would be involved in some expense. 
but if five or six of them combined it is probable 
that the tax on each would not exceed two or three 
hundred pounds a year in all. That would be a 
smal] sum to pay for the manifest advantages that 
such playing fields would possess. An obvious 
objection to the scheme is that distant branches 
might protest that since their members could not 
take advantage of the opportunities it would be 
unfair to allocate any part of their subscriptions 
to them. The answer is, that provincial members 
may become London members and that the financial 
load distributed over the whole membership would 
be exceedingly small. A few years ago one would 
not have dared to say so, but since the importance 
of the physical fitness of the nation is being 
impressed upon us by the Ministry of Health, now 
may one be intrepid enough to hint that money 
might be as well, or even better, spent on keeping 
young men in health than on the reckless and 
sometimes feckless pursuit of so-called researches ? 
Under the energetic influence of Mr. H. T. Young, 
now a Past-President, the “Electricals” have 
already made some approach towards such a plan 
as we have in mind, and it would seem that a very 
little more would be required to bring the scheme 
to fruition. But before a definite proposal could 
be advanced many inquiries would be necessary. 
Yet without labouring the question at this stage, 
we suggest that it is one that merits the con- 
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Improving the Efficiency of Hand Work. 


By J. 


F. 


ROMER. 


In the following article the author reflects the attitude of the new psychology towards workshop 


practice. 


Many of our readers will dismiss the whole matter with a few not very polite words. 


We ourselves feel that the psychologists hardly do justice to the adaptability of the human body 


and mind ; they are, we think, too apt to regard man as a@ complex automaton. 


But despite 


great differences of opinion, it has to be recognised that industrial psychology is winning increasing 
attention and that it is, in consequence, the business of engineers to make themselves acquainted 


with it. 
article.—Ep., THE FE. 
tal light engineering and instrument making a large 
amount of hand fitting, filing, assembling, and 
finishing is necessary, and among those responsible 
for managing factories where this kind of work is 
done, it is a common complaint that hand work is, 
by comparison with machine shop production, far 
too slow and costly. The reduction of working hours 
in recent years has been made possible mainly by 
improved machine tools, but as hand production 
methods have remained practically unchanged for 
more than a century, the hand worker is at a con- 
siderable disadvantage as he is now very often 
expected to do as much work in seven hours as he 
previously did in ten. As a consequence, not only has 
the quality of the work deteriorated, but various 
nervous disorders have made their appearance in 
factories with increasing frequency and _ severity. 
Nevertheless, a little consideration shows that not 
only can hand work be made easier and quicker, but 
nervous tension and the resultant loss of mental 
control which is responsible for all the nervous 
troubles which have been reported recently as 
occurring in factories can, by suitable methods, be 
entirely overcome. 

It is now generally admitted that no two people 
are exactly alike in the size and weight of their bodies, 
length of limbs, or the speed with which their minds 
work, but it is not so well known that there is for 
every individual a particular rhythm or frequency of 
movement of the limbs for which the energy expended 
is @ minimum; anyone timing his movements so as 
to be in synchronism with this natural frequency will 
be able to work for very long periods with little 
fatigue and no increased nervous tension. The writer 
terms this ‘ physiological resonance.” It is of special 
importance in such operations as filing or in the case 
of team work on a long assembly line. Where a large 
number of workmen are engaged upon similar opera- 
tions on work pieces of the same size, it is desirable 
that they should be able to keep pace with each 
other ; but they will only be able to do this if they 
are so chosen that the natural frequencies of move- 
ment of their limbs are as nearly as possible alike. 
As the limbs may be regarded as pendulums executing 
free vibrations, their natural frequencies will be 
governed by the same laws as those determining the 
movements of an ordinary gravity pendulum, the 
periodic time T of which is 2 4/l/g, where I is the 
length of the pendulum assuming all the weight to 
be concentrated at the end, and g the constant of 
gravity. It will be observed that the weight of the 
pendulum does not enter into the equation. This 
means that in the case of a man doing filing, the 
natural frequency of movement which he will find 
easiest and least fatiguing will depend only upon the 
length of his arms and not upon their muscular 
development or the weight of the file. In practice, 
a heavy file assists the maintenance of the necessary 
rhythmic motion. As the periodic time is propor- 
tional to the square root of the length of the limbs, it 
follows that if two men having a difference of, say, 
33 per cent. in the length of their arms are engaged 
in filing pieces of similar size with files of the same 
length and weight, the man with the longer arms will 
have to work harder and his work will take a longer 
time as his natural periodic time of movement is 
approximately 15 per cent. greater. If he attempts 
to make the speed of his movements equal to those 
of the man with shorter arms, he will have to execute 
forced vibrations so that the energy of motion is 
absorbed completely at the end of each stroke, no 
resonance being possible. As a consequence, the 
heavier his arms, and the greater the kinetic energy 
stored up in them the more tired he will become. The 
length of the file should therefore be proportional to the 
length of arm, as this would allow an increased length 
of cutting time to compensate for the greater time of 
swing. ‘This example is intended to illustrate the 
principle that hand workers should be chosen accord- 
ing to their height and length of limbs, those of short 
stature being employed upon work in which it is 
necessary to handle a large number of small parts 
with great rapidity. It is well known that on light 
assembly work, such as that of electrical instruments, 
girls are able to do the work much faster than boys 
or men, not because of any superiority im skill or 
intelligence, but simply because their arms are smaller 
and lighter. To take a further illustration from 


Nature, it has been observed that, contrary to what 
might be expected, all birds fly at about the same 
speed, the slower wing beat of the larger bids being 
compensated for by the greater amplitude. The 
great difference in speed of movement between light 
and heavyweight boxers is well known, and at first 





Hence, without committing ourselves to agreement with Mr. Romer, we print his 


sight it might seem that the lightweights, because of 
the greater rapidity of their movements, were 
expending more energy, but actually the reverse is 
the case. Ona long conveyer assembly line, therefore, 
all operatives should be as far as possible of the same 
stature. The writer is of the opinion that neglect of 
this principle is responsible for the large labour 
turnover in some automobile works, as to have to 
execute movements which are not in synchronism 
with one’s natural period is very tiring, if continued 
for any length of time. Another example of the appli- 
cation of resonance is that of a person opening a 
swing door. If, after having passed through, he lets 
the door swing right back, so that the person follow- 
ing can push in synchronism, it will be found easy 
to keep the door constantly opening and shutting, and 
for successive individuals to pass through with very 
little expenditure of energy, although it may require 
very considerable force to open the door in the ordinary 
way. To obtain the maximum benefit from the 
application of physiological resonance we should 
theoretically time our movements so that they are in 
synchronism with our breathing and with the beats 
of the heart, and we should also arrange for a con- 
siderable rest period in the middle of the day when 
vitality is at its lowest. In most books on physiology 
the daily variation of vitality is shown by means of 
a closed curve, which is very nearly an elipse. This 
curve shows that strength rises and falls twice per 
day, and that there is a sudden drop at about two 
o’clock, followed by a rapid rise about half an hour 
later. There is consequently much to be said in 
favour of a rest period of two hours in the middle of 
the day, as is common in France and Belgium, pro- 
vided that silence is enforced and a suitable room is 
available. 


NOISE AND ITs EFFECTS. 


While it is agreed that excessive noise is bad, the 
precise way in which it operates to produce fatigue 
is not generally understood. For example, the 
peculiar sound made by filing the edge of thin sheet 
metal causes an increase of nervous tension, which 
can only be countered by an effort of will to keep the 
nerves relaxed. Although this can be done, it is tiring if 
continued for any length of time. The reason why this 
particular sound produces the effects which it does is 
because it consists of a series of irregular impulses 
having no rhythmic character and therefore requires 
a constant exertion of conscious will to counteract, 
whereas a periodic or rhythmic sound, such as the 
ticking of a clock or the hum of an electric motor or 
transformer, while it produces similar effects, can be 
neutralised by an effort of will which quickly becomes 
unconscious and is therefore less tiring. Individuals, 
however, differ considerably in their power of resist- 
ance to certain sounds, the writer having met engi- 
neers who could not endure the high-pitched hum of 
an electric motor and others in whom lower-pitched 
notes produced hysterical symptoms. A frequency 
of thirty to forty cycles per second produces an 
accelerated beating of the heart and is most unpleasant 
if continued. The general effect of rhythmic and 
musical sounds is to stimulate the emotions and there- 
fore to increase fatigue by distracting attention from 
the work in hand. The practice of operating a 
powerful gramophone or radio set, which has been 
adopted in some factories as a compensation for 
workshop noises, is therefore most undesirable. As 
hearing and vision are coupled together, the usual 
effect of noise is to produce defective eyesight. This 
is easily understood if one considers an extreme case, 
such as a pneumatic hammer being operated at, say, 
10ft. to 15ft. from a draughtsman. Under such con- 
ditions drawing would be impossible. Dr. W. H. 
Bates, a noted American authority on eyesight, in 
observations upon school children, found that those 
who had come from quiet country districts to noisy 
city schools suffered for a considerable period from 
defective vision. The same remarks apply to a 
mechanic who may have been unemployed for some 
time and then makes a start in a particularly noisy 
workshop. For perhaps three or four days his vision 
will be subnormal and may considerably hamper him 
in his work. As all highly accurate machines are 
detrimentally affected by vibration, if one regards the 
body and nervous system as a sensitive machine, it is 
evident that one of the effects of noise is a reduction 
in the accuracy of hand work. It is weli known that 
fine work, such as watchmaking, can be done more 
accurately in small workshops than in large ones, as 
all the effects of noise are accentuated by the rever- 
beration of sound in large rooms and especially in 
ferro-concrete buildings, which have very small 





sound absorbing properties. In a large drawing- 
office of this kind coming within the writer’s expe 
rience, the noise with the windows slightly open was 
so great that conversation was impossible, while the 
quality of the work turned out «was poor and the 
output low. Eyesight tests revealed the surprising 
fact that none of the draughtsmen had normal vision 
and some were blind in one eye. In all cases of this 
kind the writer advocates sub-dividing the room with 
sound absorbing partitions of slag wool and soft mill 
board, so that only about six persons are in each 
cubicle. This not only improves the quality of the 
work, but also prevents the sympathetic communica 
tion of emotional states tending to cause mass hysteria 
which is unknown in small workshops. Anything 
which improves visual efficiency in a drawing-office 
has a direct monetary value, as it enables drawings to 
be done to a smaller scale and thereby enables a great 
saving to be made in paper, tracing cloth, and blue 
prints. The poor eyesight of modern draughtsmen is 
probably responsible for the very large and unwieldy 
sizes of drawings now commonly used. Thirty-five 
years ago drawings larger than double elephant were 
seldom used, and going back still further, it may be 
noted that the original designs of Sir Christopher 
Wren for St. Paul’s Cathedral were done on sheets not 
much larger than half imperial size ; there are also 
some drawings of about this size in the Science 
Museum, said to have been made personally by James 
Watt. The very small scale and fine lines were 
common at that time and were probably greatly 
facilitated by the quiet conditions of those days. 


DISADVANTAGES OF MONOCHROMATIC ILLUMINATION. 


It has been proved that the seven colours of the 
spectrum individually produce mental and emotional 
effects similar to those of the musical notes in an 
octave, and in fact the various colours projected on a 
screen and dissolving one into the other have been 
used as an accompaniment of music. As any one 
note long continued becomes monotonous and tiring, 
we would expect that monochromatic light would 
have similar effects. Those who have had much 
experience of photography are well aware, of dark- 
room headache produced by working for a long period 
inared light. Other colours, such as yellow and green, 
produce slightly different symptoms ; blue light has 
been shown to have mild anesthetic effects and has 
been used for this purpose in dentistry. After working 
for some time in a monochromatic light and then 
changing to daylight one sees everything tinted 
apparently by light of the complementary colour. 
This flusion is caused by a subconscious attempt to 
balance the colour and to obtain the effect of white 
light, which is the only kind of light having no 
tendency to disturb the balance of the emotions. As 
a monochromatic light can only be imperfectly 
balanced mentally, the effort to do so results in an 
increase of nervous tension which is the cause of 
pain. This pain usually appears to be in the parts 
of the body adjacent to the nerves which are directly 
stimulated, in this case the optic and other nerves of 
the head. Although these effects are well known, 
attempts have been made to popularise the mercury 
vapour and sodium lamps on the grounds that there 
is an apparent increase in contrast and that objects 
seen appear more distinct and sharply defined. It 
is here necessary to define contrast which the difference 
between the appearance of a luminous surface and 
that of a surface which reflects less light or light of a 
different colour. Contrast is therefore both absolute 
and relative and can be increased by increasing the 
power of a lamp or by reducing the amount of light 
reflected by certain surfaces. Ordinarily the greatest 
contrast is obtained by black ink on white paper, but 
even printing ink, although it looks black when 
observed normally, will be seen to have a slight 
purplish colour when examined at a grazing angle. 
Under monochromatic illumination the small residual 
reflection is suppressed, thereby giving a slight 
increase in contrast. The perception of contrast is, 
however, reduced by anything which increases 
nervous tension, so that the effect of monochromatic 
light in this respect is only temporary. If one drinks 
a cup of tea or coffee at about four o’clock in the 
afternoon, when one is usually rather tired, the percep- 
tion of contrast may be reduced by as much as 50 per 
cent. and may render the observation of fine lines or 
the reading of a vernier or micrometer difficult for 
some time afterwards. This is due to the increase in 
nervous tension caused by the powerful stimulating 
action of caffeine. A further disadvantage of mercury 
and sodium lamps arises from the fact that when 
operated on alternating current there are two dark 
periods in each cycle. To maintain normal vision the 
eye must vibrate at a frequency which is usually 
considerably higher than 50-cycle A.C.; there will 
consequently be periods when, although the eye may 
be directed to a particular point, nothing can be seen 
because the current is passing through zero. The eye 
must therefore execute a double and perhaps treble 
movement. This not only takes longer, but requires 
greater muscular effort ; the perception of fine detail 
will therefore be more difficult and tiring. As alter- 
nating current is now almost universal in public 
supply there is an advantage in visual efficiency té 
be gained by using incandescent filament lamps 
operated on a very low voltage, such as 12, not only 
because the light is white, but because such lamps 





have very thick filaments and the variation in 
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luminosity caused by the cooling of the filament as 
the current passes through zero is much less than with 
high-voltage lamps and negligible compared with 
gaseous discharge lamps. The best results with 
artificial illumination are obtained by using low- 
voltage lamps with opaque shades arranged so that 
the lamp itself cannot be seen, but only the light 
reflected from the work. 
contrast caused by a general illumination of the 
interior of the eye by light reflected from atmospheric 
dust particles. 


RELIEVING Nervous TENSION. 


It has not been definitely decided what constitutes 
a nervous impulse, whether it is mechanical, elec- 
trical, or chemical in character, but it is a fact that 
under the influence of the mind the nerves behave 


very much like a stretched string on a musical instru- |, 


ment. If the string is very tightly stretched, not 
only is it relatively insensitive to any external influ- 
ence tending to make it vibrate, but a comparatively 
slight lateral force is sufficient to break it. By reduc- 
ing the tension to zero, the string becomes very sensi- 
tive to vibrations and a large lateral force can be 
applied without doing damage. Microphones for 
broadcasting are all designed on this principle. 
Similarly, by a conscious effort of will the nerves can 
be relaxed. It will then be found that not only are 
all the senses keener, but mental efficiency is improved 
and pain and fatigue eliminated. Unless there is a 
conscious attempt to relax, nervous tension will, 
under modern conditions, gradually increase, and will 
ultimately become so great that a sudden shock, such 
as a loud noise, may cause a breakdown. This is the 
cause of the malady called shell shock. As the nerves 
and muscles are intimately connected, nervous ten- 
sion means muscular tension and consequent fatigue. 
Therefore we should ensure that only the muscles 
which are actually performing work are in a state of 
tension. For example, in most modern schools of 
typewriting the keys 6f the machine are covered so 
that the pupil learns to type by remembering the 
position of the letters, and not by looking at them, 
as this usually results in the muscles of the face 
becoming contracted, and is a severe strain on the 
eyes. Once the habit is formed it is very difficult to 
break. When a muscle is in a state of tension or con- 
traction, energy is being radiated though no useful 
work may be done. If anyone doubts this, let him lie 
down in a quiet room with one ear on a pillow. 
Clench the teeth tightly, when a continuous sound 
will be heard which ceases so soon as the muscles are 
relaxed. Where sound is produced, energy is being 
radiated. This applies to all muscles ; therefore when 
a workman is expected to stand up to his work all 
day without being able to sit down for a few moments 
to relieve the tension of the leg muscles, he is in 
reality radiating energy which could be used to 
perform his work more efficiently. There are, never- 
theless, still some managers who are under the mis- 
taken impression that something is gained by not 
allowing seats in workshops. It may be noted that 
the Eastern craftsman, if he can possibly do so, 
always sits down to his work, even when turning or 
smithing. As an example of the waste of energy 
caused by standing or walking about at work, a 
man weighing 160 Ib., making ten steps per minute, 
lifting the body 2in. at each step, will expend in 
eight hours 128,000 foot-pounds. This is more than 
would be required by very heavy filing. As the whole 
of the nervous system is connected together, and is 
under the control of the mind, a mental effort to 
relieve strain in any one direction results in the whole 
body being rested. In all hand work the greatest 
demands are made upon the eyes; therefore if eye- 
strain is relieved the whole body will be beneficially 
affected., In ball bearing and fine tool inspection, 
it is customary to allow frequent rest. periods, which 
can be greatly increased in efficiency by the following 
practice in relaxation :—Cross the hands over the 
forehead, so that the eyes are covered by the palms ; 
close the eyes and imagine that you are looking at a 
black velvet curtain. After a few seconds the grey 
clouds, bright spots, and other illusions which are 
seen when first practising this exercise will dis- 
appear, leaving the background perfectly black. 
There will then be experienced an indescribable 
feeling of relief and restfulnes® which increases with 
practice. It is a good plan to hang up a piece of black 
velvet so that it can be easily observed for a few 
seconds before starting, as this is a great help to the 
memory. The room should also not be very brightly 
lighted. This exercise, known in the East for many 
centuries, and rediscovered by Dr. W. H. Bates in 
America fifty years ago, when practised every day 
for a considerable period, say, for a year or more has 
beneficial results of so remarkable a character that it 
is difficult to describe them adequately without risk 
of being accused of exaggeration. Those who have 
seen the quaint carved figures called ‘“‘ The Three 
Wise Monkeys ” may have noticed that one of them 
is always shown performing this exercise. The prac- 
tical explanation of the observed phenomena is that 
the right and left halves of the body are of opposite 
polarity and in the ordinary way are constantly 
radiating energy. .When the hands are crossed and 
the light shut off from the eyes, not only is stimula- 
tion of the optic nerve prevented, but the nervous 


This reduces the loss of 


tion of strength. The same result follows if the legs 
are crossed. The beginner in every gymnasium is 
told to keep his heels tight together, as he would not 
have sufficient strength to perform many feats other- 
wise. Most people when first starting the exercise 
will not be able to continue for more than about 
thirty seconds, but with practice the time can be 
increased to about four minutes. A period of two 
minutes at 11 a.m. and another at 4 p.m. is a great 
help to mental and physical efficiency, and well worth 
trying in every office and workshop. 








Obituary. 


WILLIAM ROBB BARCLAY. 


A wIbE circle of metallurgists at home and abroad 
will hear with regret that Mr. William Robb Barclay 
died at his home in Edgbaston, Birmingham, on 
Friday, September 16th, at the age of sixty-two. He 
was educated privately until the age of eighteen, 
when he went to the Sheffield Technical School, 
where he later became a part-time lecturer. Between 
1893 and 1912, he held the positions of assistant to 
the works manager of Mappin Brothers and works 
manager and technical adviser to Joseph Rodgers 
and Sons. He was an Honours Silver Medallist in 
electro-metallurgy at the City and Guilds of London 
Institute, and from 1912 till 1928 he was a joint 
examiner in this subject for the Institute. At the 
Sheffield University he lectured on electro-metallurgy 
from 1910 till 1919. In 1914 Mr. Barclay was 
appointed a member of the Sheffield University 
Advisory Committee. During the war he served as 
Assistant Director and Metallurgist in the Non- 
ferrous Rolled Metal Section and Technical Director 
of the Electro-metallurgical Committee of the Ministry 
of Munitions. It was during this period that he 
revived the idea of utilising electric furnaces for the 
melting of cupro-nickel alloys, and an arrangement 
was made with Henry Wiggin and Co., Ltd., for 
collaboration in the rolling of electrically melted 
metal. He played a considerable part in the develop- 
ment of the nickel industry in his office of consulting 
metallurgist of the Mond Nickel Company. He 
hecame associated with the company in 1931 and 
was largely instrumental in initiating the research 
and development organisation. One of the original 
members of the Institute of Metals, he became 
Chairman of the Sheffield section and in 1936 was 
elected President of the Institute. He was again 
elected to the Chair in 1937, and during his years of 
office did much to foster closer collaboration between 
the Institute and other scientific bodies in this country 
and America. Mr. Barclay was also largely instru- 
mental in the raising of an endowment fund of £20,000 
and the inauguration of the Institute’s platinum 
medal. He travelled widely and was well known 
as both a lecturer and a consultant on the Continent 
and in America. In June this year he was to have 
delivered the Calvin W. Rice Memorial Lecture to 
the American Society of Mechanical Engineers, 
but illness caused him to cancel his arrangements. 
He was elected an Associate Member of the Insti- 
tution of Civil Engineers in 1900. 


H. J. BRACKENBURY. 
Iv is with sincere regret that we note the death of 
Mr. Hereward Irenius Brackenbury, at Berwick-on- 
Tweed, on Saturday, September 17th. He was born 
in 1871 and after receiving his early training at Dover 
College served his apprenticeship at the Elswick 
works of Sir W. G. Armstrong, Whitworth and Co., 
where in later years he held an administrative post 
in the ordnance and other departments. He left the 
Elswick works and became the managing director of 
C. A. Parsons and Co., Ltd., from which post he 
retired in 1928, on the advice of his doctors. In 
addition to being a member of the Council of the 
Institution of Mechanical Engineers, Mr. Brackenbury 
served on a number of other bodies during his career. 
He was a member of the International Jury for 
Machine Awards at the Brussels Exhibition in 1910 
and a member of the Machinery and Electrical Com- 
mittee of the Royal Commission for International 
Exhibitions. He also served for a time as a member 
of the old British Engineering Standards Association. 








SIXTY YEARS AGO. 


In our issue of September 27th, 1878, we recorded 
the deaths of two noted engineers, George Parker Bidder 
and John Penn. Both were remarkable men, and one 
of them at least, Bidder, had a remarkable career... . 
Bidder was born in 1806 at Moreton Hampstead, Devon, 
where his father was a mason. At a very early age he 
showed a most singular aptitude for mental calculation, 
so much so that when only ten years old he was widely 
known as the “ caleulating phenomenon.” As evidence 
of his abilities in this direction, we quoted documentary 
evidence to the effect that on April 21st, 1816, he answered 
in two minutes the following question :—‘*‘ How many 
drops are there in a pipe of wine, each cubic inch containing 





energy from the hands is short circuited, and prevented 
from escaping, resulting in an apparent accumula- 





in a lecture delivered before the Institution of Civil 
Engineers, he did his best to explain away all difficulty 
from such mental calculations and revealed something of 
the method by which he performed them, but he failed to 
convince his audience that he did not possess an extra- 
ordinary endowment. Soon he attracted the attention 
of mathematicians, and by the exhibition of his powers 
he gained the means to enter as a student at Edinburgh 
University. There he met his fellow-student, Robert 
Stephenson, who encouraged him to pursue his studies 
and not rest content, as he was inclined to do on his 
fame as a calculator. Leaving Edinburgh he entered 
an insurance office, but soon left it for a post with the 
Ordnance Survey. From that post he went as assistant 
to Mr. H. R. Palmer on the construction of the Eastern 
London Dock, and later was employed by Messrs. Walker 
and Burgess on the construction of Brunswick Wharf, 
Blackfriars. About 1831 his friend, Robert Stephenson, 
engaged him as his assistant on the construction of the 
London and Birmingham Railway, and for many years 
thereafter he was employed on railway work by the 
Stephensons, father and son. He also served in an 
engineering capacity in connection with the construction 
of railways in Denmark, Norway, and India, of Lowestoft 
Harbour, and of the Victoria and Surrey Canal Docks 
in London. He took an early interest in the electric 
telegraph and was one of the founders of the Electric 

Telegraph Company, with the board of which he remained 
an engincering adviser until the Government purchased 
the telegraph system in 1870. He joined the Institution 
of Civil Engineers in 1835, and was its President in 1860 
and 1861.... John Penn was born at Greenwich in 
1805, and at an early age displayed considerable mechanical! 
ability in his father’s works which had been established 
towards the end of the eighteenth century for the manu 

facture of agricultural implements and machines. Under 
his charge the Greenwich works turned to the manufacture 
of marine engines and soon acquired a high reputation 
for excellent workmanship. In 1838 he produced a design 
of oscillating engine, together with a tubular flue boiler 
which soon attracted the attention of the Admiralty. 
Later he turned his attention to the construction of trunk 
engines for screw-propelled warships, and was rewarded 
by the receipt of many orders from the Government. 
Up to the date of his death he and his firm produced the 
engines for 735 vessels, aggregating more than half a 
million indicated horse-power, and individually developing 
up to 8800. In the early days of screw propulsion the 
difficulty of devising a satisfactory sea bearing for the 
propeller shaft was so serious that at one time it was 
thought that screw propulsion would have to be 
abandoned. To Penn is due the credit for solving the 
problem by the use of the familiar lignum vite bearing. 
He took his two eldest sons into partnership in his business 
in 1872, and at the time of his death the firm was employing 
upwards of 2000 hands. It exists no more. 








BRIDGE WIDENING AT NEASDEN. 





THE rebuilding of the London Passenger Transport 
Board’s railway depét at Neasden caused consider- 
able alterations to the adjoining track lay-out. 
To enable these to be made it was found necessary 
to remove the old brick arches which carried 
the North Circular Road over the Board’s track and to 
replace them by a single span steel bridge. The Middlesex 
County Council decided at the same time to widen the 
road at this point. The new bridge is now in position, 
and when the road works have been completed there will 
be two carriageways, each 27ft. wide, and two 10ft. wide 
pavements, with an island 6ft. wide between the carriage- 
ways. The new bridge was therefore constructed with 
one centre and two outside girders, each of 115ft. span. 
the distance between girders being 41ft. 6in., making the 
outside girders 83ft. apart. The deck, which is of concrete, 
is earried on longitudinal rolled steel joists, connected 
to 4ft. deep cross girders. The main girders are of N type. 
having eight panels of 14ft. 4}in., and have curved top 
chords, the distance between top and bottom chords being 
20ft. at the centre of the bridge, which gives a clear head- 
room of 16ft. 6in. to the overhead bracing. The total 
weight of steelwork in the bridge is approximately 400 
tons, and the design enabled one half of the bridge to be 
erected and used for traffic whilst the other half was being 
built. The alterations to the road made it necessary alsv 
to widen the adjoining bridge over the L.N.E.R. track. 
This bridge was a series of brick arches, which it was not 
possible to extend as there was not sufficient clearance to 
introduce the necessary centering without interfering 
with the railway service. It was decided therefore only 
to extend the piers in brickwork, and on them place pre- 
east reinforced concrete arch ribs. Thirty-eight of these 
ribs were used, the spans varying between 28ft. and 3ift.. 
weighing approximately 8 tons. The ribs were erected 
side by side, grouted up and a brick facing put at the end, 
after which the spandrels were filled with hardcore. The 
whole of the work was carried out to the designs and under 
the supervision of the chief engineer of the London 
Passenger Transport Board, and the contractors for both 
the steel bridge and the precast ribs were the Cleveland 
Bridge and Engineering Company, Ltd., which was also 
responsible for the piers and abutments. 
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4685 drops, each gallon containing 231 cubic inches, and 
each pipe containing 126 gallons?” In after years, 
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Cunard White Star 
Liner ‘‘ Queen 


Quadruple-Screw 
Elizabeth.”’ 


No. I. 


N to-day’s Special Supplement we reproduce some 
constructional views of the hull of the Cunard 
White Star quadruple-screw liner ‘‘ Queen Elizabeth,” 
which is now approaching the launching stage at 
John Brown’s shipyard at Clydebank. The contract 
for the construction of this outstanding vessel, the 
largest liner in the world, was signed, we may recall, 
on October 6th, 1936, and the keel was laid in the 
following December. The launching ceremony is to 
take place on Tuesday, September 27th, about 
3.30 p.m., in the presence of their Majesties the King 





which has been recorded during the last few years, 
both in naval architecture and in marine engineering. 

In the table accompanying this article we give 
some preliminary particulars of the hull and the main 
and auxiliary machinery, reserving a fuller and more 
detailed description for the time when the ship has 
been completed. Some of the new features are well 
illustrated by the official model of the liner, which is 
to be seen on the stand of John Brown and Co., Ltd., 
in the Palace of Engineering at the Empire Exhibition, 
Glasgow. Above we show the model on asea.. One of 


extractors, and other fittings within the funnel 
casings. ‘The streamlined bridge structure and the 
bow anchor may also be noted. The additional 
anchor has been adopted to facilitate anchoring at 
Southampton and New York, and the more steeply 
raked bow, in order to allow the bow anchor to fall 
clearly is one of the new features, involving a greater 
length of hull by LOft. compared with the ‘* Queen 
Mary.” The model photographs above referred to also 
serve to show the terraced upper decks at the afte: 
end of the ship and the spacious upper decks which 
include a sports deck and a sun deck, giving good 
space for open-air activities for all classes of passengers. 
There are in all fourteen decks, and there will be an 
unusually large number of sheltered deck spaces 
available for passengers. 

The public rooms will number no less than twenty 
nine, several of which will be equipped with the latest 
system of air conditioning. Three classes of passengers 
are to be carried, namely, cabin, tourist, and third 
class passengers. Noteworthy among the cabin 














FIG. 1—BRIDGE AND SUPERSTRUCTURE 


and Queen, and her Majesty the Queen will perform 
the naming ceremony. The ship is to be completed 
in time for her maiden voyage in 1940. As will be 
clearly seen from our engravings, the new. liner differs 
in many respects from her companion ship, the 
‘** Queen Mary,” which was launched in September, 
1934, and completed and commissioned in 1936, and 
recently made record Atlantic crossings. The 
‘* Queen Elizabeth ”’ incorporates in her hull design 
and her propelling machinery the far-reaching progress 














the most striking differences between the ‘‘ Queen 
Elizabeth ”’ and the ‘‘ Queen Mary ”’ is that there are 
only two funnels, compared with the three of the 
earlier ship. The uptakes are arranged centrally, 
but the smaller space taken up has made possible 
a much more generous allowance of clear deck space 
and promenades, as well as passenger accommodation. 
Another feature which Figs. 1 and 2 illustrate is the 
clear funnel casings, which have been designed to 
enclose all the guys, stays, steam pipes, dust 











FiG. 2—TERRACED DECKS AT STERN 


accommodation will be the verandah grill room on 
the sun deck, and a fine range of rooms on the prome- 
nade deck, which will include innovations, such as a 
specially equipped theatre and a garden lounge, 
while other rooms will include an observation lounge, 
the library, a salon, a lounge, a studio, a writing 
room and a children’s room. 

The public rooms for the tourist class passengers 
will be designed to meet the requirements of an 
increasing number of passengers who desire to travel 
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tourist. ‘They are to include a smoking room, a cock- 
(ail bar, a drawing room, also a library and a children’s 
playroom and lounge on the promenade deck and 
main deck, 

For the third-class passengers the accommodation 
will be on a scale never previously attempted on a 
large Atlantic liner. All the state rooms will be pro- 
vided with both hot and cold water, and modern 
lighting and ventilating systems will be employed. 
In order to facilitate the rapid fitting out of the ship 
after she has been launched a large number of full-size 
model cabins have been-constructed by the builders 
and assembled in a workshop adjoining the slipway. 
They have been decorated and furnished and the 
lighting and ventilating fittings for each class of 
cabin have been carefully tried out and studied in 
order that the work on the many hundred suites and 
cabins for the ship may be“proceeded with without 
delay. Our Supplement photographs illustrate 
various stages in the building of the ship and show the 
great progress recorded by the builders in a compara- 
tively short time. In the foreground of the top view 
to the left of the Supplement the two Argentine 
destroyers now being completed by John Brown and 
Co., Ltd., may be seen. 

At the time of writing the preparations for launching 
we practically completed. During the past weeks 
John Brown have launched in the firm’s 
model tank a model ship under varying conditions of 
wind and weather, and the results of these experi- 
ments show, we are given to understand, that a normal] 
and successful launch of the world’s largest liner may 
be confidently expected. The general launching 
arrangements will follow those adopted for the 
* Queen Mary,” which were fully described by Mr. 
J.M. McNeill in a paper read before the Institution of 
Naval Architects if 1935. In preparation for launching 
the hull of the ship has been painted in her launching 
colours, which are black with red boot topping for the 
underwater parts, divided by a white water line ribbon. 
When completed the ship will be painted white on 
her upper decks and superstructure, and the funnels 
will be painted red with black tops and three black 
bands. 


Messrs. 


Hull Particulars. 


Length of hull 1030tt 
Length of promenade deck 724ft. 
Breadth of hull ; 118ft. 
Depth to top of lounge structure 120ft. 
Number of decks : Fourteen 
\pproximate gross tonnage 85,000 


Propelling Machinery. 


ype: quadruple-screw Parsons reaction single-reduction 
geared turbines 
Number of turbines in each set Four: H.P., Ist I.P., 


2nd 1.P., and L.P. 


Potal shaft horse-power Over 180,000 


Boiler Equipment. 


rype of boiler Yarrow side-fired oil 
fuel 

Number of boiler rooms Four 

Number of boilers.. Twelve 


Designed working pressure 
Final steam temperature 


425 Ib. per sq. in. 
750 deg. Fah. 


Auxiliary Generating Sets. 

lype of generating sets: 2200 kW, 225 volt, B.T.H. geared 
turbo-dynamos 

Number of generating sets ... 
Total output ... ge 3 
Speed of turbines ... 
Speed of generators 
Steam pressure 
Steam temperature 


Four 

8800 kW 

4500 r.p.m. 

600 r.p.m. 

390 Ib. per sq. in. gauge 

730 deg. Fah. total 
Emergency Generating Sets. 

Two Mirrlees oil engines 

Number of cylinders each engine 

Designed output each engine 

Normal running speed oh 

Generators 


Six 
133 B.H.P. 
900 r.p.m. 
2 


volt. 


75 kW, 220 


(To be continued.) 








The Reduction of Noise from 
Transformer Sub-Stations. 


MovERN conditions of electricity supply necessitating 
numerous sub-stations in residential districts have 
made it essential for transformer manufacturers and supply 
authorities to pay attention to quiet operation. During 
the day when other incidental noises are present trans- 
former hum may be unnoticed, but at night it often 
becomes the major item in the general noise level, and a 
source of nuisance to the inhabitants. As the reduction of 
load on the power system is usually accompanied by a 
rise in voltage, the hum at night may slightly increase. 

In THe ENGINEER of May 5th, 1933, an article was 
published on “‘ Noise in Power Transformers,’’ by Mr. 
E. T. Norris, of Ferranti, Ltd., who arrived at the rather 
surprising conclusion that the practice of reducing the 
flux density in a transformer does not necessarily reduce 
the noise, except in the case of very large reductions ; in 
fact, a reduction in flux density, Mr. Norris explained, 
might even increase the noise. Similarly it was shown that 
clamping the core laminations more tightly or increasing 
the number of clamping bolts might also accentuate the 
trouble rather than diminish it. These characteristics 
show that noise reduction is a complicated problem 
which cannot be solved by what at first sight appear to 
be obvious remedies. 

Another contribution on the subject by Mr. C. A. 
Mason has just been brought to our notice by the British 
Thomson-Houston Company, which has given the matter 
attention in its research laboratories. In general, Mr. 
Mason explains, the noise from a transformer varies with 





the size, the larger the unit the greater the noise. But 


large units which work in the open and have nothing to 
shield the hum are not often found in densely populated 
districts, although increasing loads are liable to make 
them more prevalent. 

Transformers that mainly call for consideration are 
those ranging from 200 kVA to 2000 kVA, installed in 
buildings close to or even adjoining residential property. 
The most troublesome cases to deal with are those of sub- 
stations in the basement immediately below an occupied 
flat, where the only sound insulation between the trans- 
formers and the flat is the flat floor, which may not prevent 
noise reaching the tenants. By reason of the confine- 
ment of the transformers in a small space with highly 
sound-reflective brick or concrete walls, the noise from the 
transformer may be considerably greater than that in 
free space. 

Core vibrations which have their origin in the cyclic 
flux changes are transmitted to the tank, both by direct 
contact and through the oil, and are radiated as sound 
waves. As preliminary investigations in the B.T.H. 
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Fic. 1—Noise LEVEL AND FLUX DENSITY CURVES 


laboratories indicated that the load on a transformer had 
negligible effect on the noise output and that the 
noise was dependent on flux density, tests were made on 
various cores in air and in oil to determine the changes 
with flux density. Typical curves showing the results 
are given in Fig. 1, the type of core used appearing to have 
little effect on the general shape of the curve. 

As it has been suggested that excessive noise in trans- 
formers might be caused by insufficient clamping of the 
core, tests were made on cores in which the bolts were 
adjusted from a very slack condition until they were as 
tight as possible, consistent with the bolt tensile strength. 
Tests were also made with extra wide yoke clamps. In 
all cases it was found that the tightness of core bolts made 
no appreciable difference to the noise, unless the bolts 
were actually loose, when a certain amount of rattle 
naturally occurred. With dry air cooling the type of 
clamp used affected the noise appreciably, but the effect 
was nullified when the transformer was under oil. It was 
found that even with very efficient clamping, irregularities 
in the punchings caused a certain amount of rattling noise 
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1 T.—In tank under oil. 


1. Standard core in air. 
2 T.—In tank under oil. 


2.—Baked core in air. 


FiG. 2—VARIATION OF NOISE LEVEL WITH TREAT- 
MENT OF CORE 


between the laminations with an air-cooled core. But 
under oil the phenomena appeared to be severely damped. 
Further information on this point was obtained by im- 
pregnating a standard core with a synthetic resin and 
by baking. As no relative movement is permitted between 
laminations, the treatment gives an extremely efficient 
clamping effect. The effect of such treatment is shown 
in Fig. 2, where it will be seen that with air cooling the 
advantage is pronounced, while with the core under oil 
there is little advantage. The conclusion therefore is 
that provided clamping is reasonably efficient, no useful 
purpose can be served by increasing the clamping in the 
case of transformers working under oil. 

Noise emitted by transformers consists of a 100 cycle 
fundamental note and a series of harmonics, usually 
of decreasing magnitude. The 100-cycle fundamental 
arises from the 50-cycle flux, as the vibrations are not 
dependent upon the direction of the flux, but only upon 
its magnitude. Although the 100-cycle fundamental may 
be the greatest component in terms of sound pressure, it 
may not be the most important aurally, as the sensitivity 
of the ear falls off at low frequencies. Allowing for the 
sensitivity of the ear, the more important components 
occur at 200 to 500 cycles per second, with components 
of less importance at 100-cycle intervals on either side 
of these values. 








Since the main feature of the noise is its low frequency, 
published data on the sound absorption coefficients and 
sound insulation coefficients for various materials (usually 
figures averaged for the frequency range from 400 to 2000 
cycles per second) should be treated with reserve. Such 
coefficients fall off seriously at low frequencies, and accord- 
ingly for transformer noise the efficiency of sound absorb- 
ent materials may not be as great as the figures indicate. 

The harmonics in transformer noise do not originate in 
harmonics in the flux. When a transformer is working 
under oil and punching rattles are eliminated, the remaining 
noise appears to be attributable almost entirely to the 
change in the core dimensions, which arises from the 
presence of the flux. Known as magnetic-striction, the 
effect exhibits itself as a change in length of the iron in the 
direction of the lines of flux. This change in dimension is 
not a linear function of the flux density, and accordingly 
a sine wave flux will not give sinusoidal dimension changes 
and the resulting noise will contain harmonics. 

The main frequencies of 200 and 500 cycles in trans- 
former noise are equivalent to wave lengths ranging from 
about 2ft. to 5ft., requiring large radiating surfaces for 
efficient sound radiation. Hence the greater part of the 
sound radiated from the tank and noise from the 
cooling tubes or radiators is unimportant. Tests made on 
transformers with and without cooling equipment have 
supported this conclusion. Even in transfermer tanks with 
cooling tubes where the vibrations in the tank may be 
transmitted directly to the tubes, it has been found that 
the tubes will not radiate any appreciable sound. Vibrat- 
ing with a translatory motion, the tubes of small dimensions 
are poor sound radiators. Extended tests made on single- 
phase transformers, banks of these transformers connected 
for three-phase working, and three-phase units show that 
the composition and magnitude of the noise is approxi- 
mately the same for all conditions, a circumstance to be 
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Fic. 3—500-KVA TRANSFORMER WITH SEPARATE 
RADIATORS 


expected if the magneto-striction properties of the core 
account for most of the noise. 

Complaints are likely to arise when the noise level 
immediately outside the complainant’s premises is from 
45 to 50 phon upwards, or from 25 to 30 phon upwards 
inside the premises. At these low levels changes in the 
sound intensity are not appreciated by the ear to the same 
extent as changes at higher levels, e.g., at 80 phon. A 
reduction in noise level from 85 to 80 phon is equivalent 
to a reduction from 47 to 40, or 7 loudness units, while 
a reduction from 45 to 40 phon is equivalent to a reduction 
from 3-8 to 2-5, or only 1-3 loudness units. In practice, 
it has been found that a reduction in noise level from 
10 to 15 phon is the minimum which can be appreciated. 

Three main methods are available for the reduction of 
noise, namely, (1) reduction of flux density, (2) separation of 


‘| the cooling equipment, and sound insulation of that part of 


the structure which radiates the sound, viz., the tank, and 
(3) reduction of the magneto-striction effect in transformer 
steels. The curves, Fig. 1, give some idea of the improve- 
ment obtainable by reducing the flux density. For a 
reduction of 10 phon, a decrease in the flux density from 
the normal value of 13,300 lines per square centimetre 
to 10,000 lines per square centimetre is essential. This 
entails a larger core, which considerably increases the size 
of the unit, and also leads to a slight increase in the noise 
level, which partly offsets the advantage gained by the 
low flux density. This effect is, however, small, the main 
disadvantage being the increased cost. The reduction of 
flux density is not usually applicable alone, but partial 
application of the method may be of some use in producing 
the required result in conjunction with other methods 
giving small reductions. 

Separation of the cooling equipment for the purpose of 
sound-insulating the tank, presents very little difficulty. 
A bank of separate radiators connected to the main tank 
by two flexible connections may be used for cooling 
purposes. The tank, which is the main source of noise, 
may be enclosed in a soundproof box, the degree of noise 
reduction being entirely dependent on the insulating 
properties of the tank enclosure. By this method trans- 
formers have been built in which the noise level has been 
reduced by 30 phons and even at this reduction the noise 
from the radiators is still inaudible. With such a method 
the noise from the radiators would naturally be the limit- 
ing factor, but this limit has not yet been reached in 
practice. 

It appears that a reduction of at least 50 phon could be 
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obtained by this method. Im Fig. 3 is shown a 500-kVA 
transformer built in this way. The tank enclosure is 
made of sound-insulating materials and a reduction in the 
noise level from 51 to 33 phon was obtained. It is neces- 
sary with this method to isolate the transformer tank from 
the sub-station floor by mounting it on suitable cork or 
rubber blocks. It is also essential to avoid rigid connec- 
tion between the tank and the sound insulation box, 
otherwise vibrations will be transmitted to the box which 
will be set into vibration. It is unnecessary to use a 
specially built insulating box. A brick chamber with a 
thickness depending on the amount of noise reduction 
required, can be built around the tank after installation. 

Reduction of the magneto-striction effect with a view 
to obtaining a reduction in noise entails a considerable 
amount of fundamental research work on transformer 
irons, which are now under investigation, but sufficient 
information concerning the possibilities of noise reduc- 
tion on these lines is not at present available, and is 
unlikely to be for a considerable time. 

Noise reduction in transformers rated above 10,000 kVA 
present a difficult problem. By reason of size, enclosure 
of the tank is usually prohibitive, but several methods 
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Fic. 4—NOIsE LEVELS BEFORE THE ERECTION 
OF SCREEN 


may be used for giving small reductions in noise, and 
when they are employed together they may give the 
desired result. While resilient mounting is mainly useful 
in reducing transmitted vibrations at a distance, it also 
prevents vibration in the foundations, which may lead 
to increased noise near the transformer. Noise reductions 
up to 5 phon haye been measured near transformers as 
the result of resilient mounting. The core and coils may 
also be resiliently mounted on the tank base, but such 
mounting will only reduce the vibrations directly trans- 
mitted from the core to tank, and will haye no effect on 
the transmission of vibration through the oil to the tank. 
Here, again, the reduction is quite small, but reductions 
up to 5 phon have been measured. Advantages can also 
be gained by sinking the transformer in a pit, with its 
sides lined with turf to absorb sound radiations. The 
value of the pit will naturally be directly dependent upon 
its depth. Trees and shrubbery growing around the site 
will also offer, by reason of sound absorption, considerable 
advantages. 

In certain cases screens may be used with beneficial 
results, although on account of the long wavelength of 
the radiated sound, their efficiency is not great. While 
the sound reduction immediately behind a screen may be 
large, the reduction at a distance from the transformer 
may be much smaller, in consequence of the diffusion of 
sound around the edges of the screen. 

As an example of the noise reduction which can be 
obtained at large transformer sub-stations, the following 
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Fic. 5—NOISE LEVELS AFTER THE ERECTION 
OF SCREEN 


is of interest :—It was desired to place two 18,000-kVA 
outdoor transformers within 100ft. of the nearest residence. 
From a knowledge of the noise levels it was concluded 
that complaints from residents in the vicinity would be 
inevitable unless the level could be reduced to at least 
10 phon below normal. To obtain this reduction three 
precautions were taken :—(a) The flux density was reduced 
to 10,000 lines per square centimetre ; (6) the transformers 
were each mounted in a shallow grass-lined pit; and 
{c) each transformer was mounted on a cork base. It was 
estimated that (a) would account for 10 to 15 phon 
reduction and (b) and (c) for about 5 phon in each case. 
The measured noise was found to be about 56 phon within 
6ft. of the tank compared with about 75 phon for an 
average installation of this rating. The installation 
has been in successful operation for some time. Trees 
and shrubbery have been planted around the site, and it 


is expected that as they develop they will assist in reducing } 


the noise by absorption. 

Although screens may be used in some cases the noise 
reduction is disappointing, by reason of diffusion around 
the ends and over the top, although in special instances 
they may be very effective. In Figs. #and 5 an example of 
their use is shown. The transformers were not made by 
the British Thomson-Houston Company, but the assist- 
ance of the company’s research engineers was sought by 
the supply authority concerned. High noise levels occurred 
near a house by reason of multiple sound reflections 
between a sub-station building wall and house wall 
(Fig. 4). But after installing the screen, as in Fig. 5, 


numbers on the diagrams, Figs. 4 and 5, indicate the noise 
levels in phon. The noise level was reduced by 13 to 14 
phon near the house and by reason of the lack of windows 
in the end wall of the house the resulting noise level was 
satisfactory. 

The conclusions drawn from the British Thomson- 
Houston Company’s investigations are that at present 
eomparatively little can be done to reduce transformer 
noise at the source, For large reductions in noise level the 
reduction of flux density becomes uneconomical. ‘The 
development of transformer steels with reduced magneto- 
striction properties is indicated, but this entails lengthy 
and expensive research, and it is doubtful if the expense 
would be justified for noise reduction alone. On large 
transformers attention to detail, including site lay-out, is 
the most promising line of attack. With medium-sized 
transformers for distribution work, the most economical 
method of suppressing noise appears to be the separation 
of the cooling radiators and the sound insulation of the 
tank, resulting in the easy attainment of a reduction of 
30 phon, which is usually more than that required for 
commercial purposes. 








Earth Moving Scoops. 


AN improved type of earth-moving scoop being made 
by J. and H. McLaren, Ltd., Midland Engine Works, 
Leeds, 10, is shown in the accompanying illustrations. 
These scoops are made in two types according to the class 
of work for which they are to be used. The type illus- 
trated is for use in special bank building where a sharp 
angle has to be made at the base of the bank and gradients 
of about 1 in 3 are required. It has two large diameter 
wheels in line with the cutting edge of the scoop bowl. For 
general work where it is required to consolidate the earth 
after the scoop has passed over, the rear of the machine 
is supported by large rollers mounted on the frame 
behind the bowl. In both types the scoop bowl and winch 
gear are of the same design. Steering is effected in the 
roller type of scoop by movement of two rollers in front 
of the cutting edge which are controlled through chains 
and a shaft by a wheel on the control platform of the 
machine. In the wheeled type steering is done by a single 
wheel set in the frame to the rear of the cutting edge of 
the scoop. Two cable engines are used for working the 
scoops, one at either end of the area to be worked, and, 
as the local working conditions determine the rope pull, 
the scoops can be hauled by either a double or single 
rope. For this purpose a detachable return rope pulley 
is fitted to the leading end of the machines. 

The working of a scoop is controlled by three winches, 
mounted on the main frame in the centre of the machine 


winch-driving shaft. The arrangement of the winch 
control levers on the platform of the machine is shown 
in Fig. 3. One winch controls the lifting and lowering 
of the cutting edge, one the raising’ and lowering of the 

















Fic. 3—-WINCH GEAR CONTROLS 


front hood, and the third operates the forward travel 
of the rear bowl door when discharging. In order to 
bring the rear bowl door to its original filling position 





the front hood is lowered. 

















and driven by a 20 H.P. vil engine. Each winch is con- 


between the main drive and the individual winch. 
fly-wheel clutch is fitted between the oil engine and the 


FIG. 1—SCOOP IN CARRYING POSITION 


As previously mentioned, the scoop is hauled backwards 


trolled by a separate lever which operates a clutch| and forwards over the ground to be levelled by means 
A | of a steel cable between two ploughing engines. 


To load 
the scoop the cutting edge is lowered into the ground by 











these multiple reflections were broken up and confined to 
the space beteen the screen and sub-station wall. The 











FIG. 2—SCOOP IN DISCHARGE POSITION 
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means of the winching gear, the tront hood being slightly 
lifted to leave an opening between the bottom flange of 
the front hood and the cutting edge for the material to 


enter the bowl. The machine is hauled in this position 
until the bowl is fully loaded, when, by means of the 
winching gear, the cutting edge is lifted clear of the ground. 
In this position the scoop is hauled on to the area where 
the material is to be dumped. Discharging is effected 
by first lifting the front hood by means of the winch, and 
this releases about half the load in the bowl. The remainder 
of the load is then discharged by winching the back bowl 
door forwards which completely discharges the remaining 
material irrespective of its adhesive properties. When 
the front hood is raised its inner surface is cleaned by a 
seraper and the rear bowl door swings the complete 
length of the bowl in which it is fitted. As the front hood 
is lowered the rear bow! door returns to its original position. 
This method of clearing the scoop enables it to handle the 
stickiest materials without becoming clogged. 

Material from the scoop may be discharged when the 
machine is either moving forwards or backwards or in a 
stationary position, and, if desired, the material can be 
spread over an area. It can also be used as a grader for 
grading the dumped material or by the adjustment of 
the height of the cutting edge from the ground. The 
grader operates automatically whilst the scoop is being 
discharged. 

When working on heavy clay with scoops it is usually 
a difficult matter to load it into the leading part of the 
bowl. In these machines it is possible to set the rear 
door at any angle and cause the heavy clay, when entering 
the bow!, to fall forward and rest in the front part of the 
scoop. 

The depth of cut can be regulated and a 2in. cut is 
sufficient to load fully a scoop in a travelling distance of 
35 yards. The loading speed is naturally in proportion 
to the depth of cut, which can be set as deep as 12in. 

All scoops, either mounted on rollers or wheels, have 
adjustable scrapers, and the total width of cutting edge 
is 8ft. 6in. When mounted on rollers the machines have 
a width of Ilft. 4in., and on wheels 15ft. l0in. The 
output of a machine depends upon site conditions, but 
we are informed that the following figures may be used 
as a guide for fairly level working conditions with average 
material : 


Capacity of scoop. Distance travelled, Output per day, 
cubic yards. yards. cubic yards. 
] 300 7380 
8 200 1100 
8 100 1880 
Three-wheeled type scoops are at present engaged in 


forming a bank round a reservoir for the South Essex 
bar area Company. The bank has a gradient of 
1 in 3, and the weight per cubic yard of the clay being 
handled is about 30 cwt. Working conditions vary 
considerably, as in the swnmer the clay becomes hard 
and sunbaked, whilst in the winter the rainfall reverses 
the conditions. To overcome these difficulties the scoops 
have wheels of larger dimensions than usual, and we 
understand that they are giving full satisfaction. 
* 








A Trigonometrical Set Square. 


THE adjustable set square illustrated herewith is one of 
the recént products of A. G. Thornton, Ltd., of Manchester, 
the manufacturer of the well-known P.I.C. series of slide 
rules and other instruments. The upper and lower leaves 
are made of seasoned transparent celluloid and are pivoted 
together towards the left-hand side by means of a fitting 
made of nickel-plated electrum metal. Fixed to the lower 
leaf by the pivot screw and two additional fastenings is an 
are of opaque celluloid. A transparent bridge piece with a 
cursor line and a clamping screw is attached to the upper 
leaf and extends across the upper face of the are. On that 
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TRIGONOMETRICAL SET SQUARE 


face there are engraved four scales marked respectively 
“angle,” ‘tangent,’ “sine,” and “cosine.” When 
completely closed the instrument constitutes a 45 deg. set 
square. Fully opened the upper leaf has one edge parallel 
with the base of the lower leaf and the other edge at right 
angles to it. When the upper leaf is clamped in any inter- 
mediate position the edges are respectively at some angle 
between 45 deg. and 0 deg. to the base and at the comple- 
ment of that angle. The angle scale is doubly marked, 
one enumeration, in black figures, extending from 0 deg. 
to 45 deg. and being read in conjunction with the edge A B 
of the upper leaf and the other in red figures extending 
from 90 deg. to 45 deg. and being read in conjunction with 
the edge BC. Thegangle scale is sub-divided to half 
degrees. The tangent scale read against the black angle 
figures gives the tangent of the angle at which the edge A B 
is set or the cotangent of the angle of the edge BC read 
against the red angle figures. The instrument in this 
manner provides a device for determining the tangent or 
cotangent of an angle or conversely of setting up the angle 


tangent scale ranging from 0 deg. to 45 deg. and the co- 
tangent scale from 45 deg. to 90 deg. The sine and cosine 
scales follow a similar arrangement. These two scales are, 
however, engraved on opposite sides of the same base 
line with the result that the sine or cosine of any angle from 
0 deg. to 90 deg. can be determined or the angle corre- 
sponding to any given sine or cosine value set up. In tke 
case of the sine the black angle figures are read in con- 
junction with the scale above the base line and relate to the 
edge AB, while the red angle figures are read in con- 
junction with the scale below the base line and relate to 
the edge BC. In a similar way the two scales can be used 
to determine the cosine or the angle corresponding to a 
given cosine over the complete range from 0 deg. to 90 deg. 

The instrument should be of very much assistance to 
draughtsmen, mathematicians, and others. It not only 
provides the equivalent of a set of trigonometrical tables, 
but permits angles to be laid down quickly and accurately 
from a knowledge of the gradient, slope, batter, offset, and 
so forth. 








A Universal Spirit Level. 


Tue elaborated spirit level illustrated herewith is a 
German patented invention, which is being introduced 
into this country by Mr, Paul Philipp, of 43, Barbican, 
London, E.C.1. It consists of an oak body, 2ft. long, 
fitted with four separate spirit levels, a back and a fore- 
sight, a compass, two mirrors, a plumb-line axis, a gradient 
slide, and in some cases with a thermometer and an 
illuminating system. 

Of the four spirit levels, one, at the centre, and one, at 
the square end, duplicate the functions of the horizontal 
and vertical levels of the common builder’s instrument. 
A third spirit level, lying adjacent to the central horizontal 
level, is disposed at 45 deg. and enables slopes of that 
amount to be directly determined. The fourth level is 
situated at the curved end of the instrument and is itself 
curved. Tt is read by means of @ cursor sliding on a scale 





THE MODEL ENGINEER EXHIBITION. 


Oy Thursday, September 15th, the twentieth Model 
Engineer Exhibition at the Royal Horticultural Hall was 
officially opened by Lord Northesk. The exhibits cover 4 
wide range of subjects, although, as in the past few years, 
railway and shipping models are predominant. Aero- 
nautical exhibits continue to increase in number, and it is 
evident from several of the models that the work entailed 
in their making calls for as much skill and patience as 
many of the more familiar subjects. We understand that 
the number of exhibits displayed is larger than ever before 
and the standard of worksmanship is as high, if not higher, 
than previously. A wide range of trades and professions 
is represented amongst the exhibitors, the workmanship 
shown by many being of a standard one would only expect 
in a trained engineer. For the competition sections of the 
Exhibition some 300 models made by amateurs have been 
entered, and the loan section contains a number of very 
interesting non-competitive models. A good indication of 
the work and patience which went into the making of 
many of the models is obtained from the competitors’ 
entry forms. From these it may be seen how the various 
intricate parts have been made from stock or even scrap 
materials, and in many cases only a few pence have been 
spent on such parts it was found impossible or uneconomic 
to make. A model wind tunnel on the Royal Air Force 
stand attracts a good deal of attention, and on the Royal 
Navy stand are shown, in addition to many models, some 
of the test pieces made by artificers. A number of firms 
in the trade section of the Exhibition show a comprehensive 
range of tools and materials likely to be of use to model 
makers. 








THE ENGINEER AND THE COMMUNITY. 


A couRsE of twelve lectures dealing with “ ‘The Engineer 
and the Community,” -has been arranged by the Engi 
neering Public Relations Committee to take place on 
Tuesday evenings at the Mary Ward Settlement, Tavistock 
Place, W.C.1. An introductory lecture will be delivered 








graduated in degrees from 0 deg. to 45 deg. and enables 
slopes anywhere within that range to be determined cr set. 
The foresight has two cross wires and the backsight is 
a circular opening with one of the quadrants filled in. A 
mirror mounted on two wires can be withdrawn from a 
pocket in the body and fixed at an inclination of 45 deg. 
on the top surface of the body just in front of the hori- 
zontal spirit level. The line of sight passes between the 
wire legs of this mirror to the foresight. Simultaneously 
the observer can see a reflection of the horizontal spirit 
level—or of the adjacent 45 deg. level—with the object of 
determining whether his line of sight ,is horizontal or 
inclined at 45 deg. 

The plumb-line axis consists of a spindle with a brass 
finger knob at each end. It passes through the body at the 
square, or rear, end just in front of the backsight. When 
the instrument is held with the thumb and first finger on 
these knobs its lower edge hangs in a vertical line. The 
gradient slide is in the form of a tongue which moves up 
and down just in front of the backsight. It is graduated 
in sixteenths of an inch. When it is clamped in some given 
setting and the bubble of the horizontal spirit level is 
centralised it serves to define a corresponding slope. 
Since the base of the instrument is 2ft. long, the slopes 
defined are in thirty-seconds of an inch per foot. 

The second mirror is situated immediately in front of 
the backsight. It is mounted to turn about a vertical 
axis and stops are provided whereby it can be instantly 
set at 45 deg. to the centre line of the instrument on either 
side. This mirror is employed for setting out right angles. 
With the instrument levelled and sighted along the base 
line a second line of sight at right angles to the base line 
can be seen reflected in the mirror. On the underside of 
the body vertically in line with the axis about which the 
mirror turns a small bushed hole is provided by means 
of which and some convenient nail or spike the instrument 
can be stationed on the base line while a right angle is 
being set off. 

The compass is let into thé body behind the horizontal 
spirit level. Directly beneath that level a screwed socket 
is let into the underside of the body for the purpose of 
attaching the instrument, if so required, to a tripod. 

The instrument can be employed to measure the height 
of objects. For this purpose a sight is taken on to the 
top of the object and the observer walks away from it or 
towards it until the bubble of the 45-deg. level at the 
middle of the body is seen, with the aid of the inclined 
mirror, to be central. ~The height of the object will then 
be the observer’s distance away from it plus the height 
of his eye above the ground. 

The sample instrument submitted for our inspection is 
somewhat crudely finished, but doubtlessly its accuracy is 





corresponding to a given tangent or cotangent, the 








sufficiently good for the purposes for which it is intended. 








UNIVERSAL SPIRIT LEVEL 


on September 27th by Lieut.-Colonel F, H. Budden, and 
lectures on succeeding Tuesdays will be divided into two 
groups, “ The Planning of London ”’ and “‘ The Machine 
Age.” The first group includes :—Roads,” by Lieut.- 
Colonel M. O’Gorman ; * Buildings,”’ by Mr. P. G. Bowie : 

‘Water Supply,” by Mr. R. R. Tisdale ; and “‘ Sanita 
tion,” by Mr. C. D. C. Braine. The second group com 
prises :—‘‘ Mass Production: The Conquest of Time,” 
by Mr. W. Peerless Stote; “‘ The Conquest of the Air,” 
by Captain J. Lawrence Pritchard; “Tr rt by 
Rail and Road,” by Mr. L. A..Cockell; “‘ The Standard 
of Living: Radio and Television,” by Mr. L. E. C. 
Hughes ; ‘“‘ The Production of Wealth from By-products,” 
by Mr. D. Cleave Cross; “‘ The Effect fof the Machine 
Age] on Economic Life,” by Lieut,-Colonel F. H. Budden ; 
and “ Man and the Machine,” by Mr. H. W. Dickinson. 
The lectures will conclude on December 13th and the fee 
for the course is 2s. 6d. 








AMERICAN AUTUMN MEETINGS PosTpoNED.—The Iron 
and Steel Institute and the Institute of Metals have been 
advised to postpone the departure of their tour to Canada 
and the United States. It was felt to be desirable that 
key-men engaged in the iron and steel industry and in 
certain other metallurgical trades should remain at home 
until conditions become more settled. Accordingly, the 
party which was to have sailed in the “ Empress of Britain” 
on September 17th has not left. The joint meetings 
with the corresponding American Institutes in New 
York, arranged for October 3rd and 4th, have also been 
cancelléd. 

THe REINFORCED CoNncRETE AssociaTion.—The Rein- 
forced Concrete Association, which works for the 
advancement of reinforced concrete, has revised its 
constitution, and recently a pamphlet was published 
setting out the essential points for those engaged 
in the design or construction of reinforced conerete 
or in the production of the materials or plant used 
in its construction. The members of the Association 
are persons and companies engaged in any profession or 
business relating to the reinforced concrete industry, 
and are classified in five groups :—Designers, constructors, 
aggregate producers, cement manufacturers, and plant 
manufacturers. The new financial arrangements are 
arranged to spread the cost of the Association as equitably 
as possible over the several branches of the industry and 
the persons: and companies operating in those branches. 
The new constitution throws membership in the Associa- 
tion open to all qualified persons and companies interested 
in the industry at an equitable rate of subscription. 
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The Electrification of Hydraulic 
Machinery at Sharpness Docks. 


in conjunction with Vickers-Armstrongs, Ltd., the 
Sharpness Docks and Gloucester and Birmingham 
Navigation Company has recently carried out the electrifi- 
cation of the whole of the hydraulic machinery of the 
Sharpness Dock, through the medium of electrically driven 
variable-stroke pumps of the Variable Speed Gear Com- 
pany’s manufacture. 

Before proceeding to the description of this conversion 
it would seem desirable to give a short description of the 
plant involved, the reasons which led to the decision to 
electrify, and the considerations which governed the choice 
of method which was adopted. The hydraulic machinery 


at Sharpness consists of twelve gate winches, driven by 
engines 


two-cylinder hydraulic having double-acting 
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FiG. 1-ARRANGEMENT OF PUMPING SET 


oscillating cylinders and operating three pairs of gates 
through chains; twelve sluices in the walls of the lock 
and basin entrance, worked by direct-acting hydraulic 
cylinders ; three 5-ton capstans, one at the lock and two 
at the basin entrance, all worked by three-cylinder radial 
engines having single-acting oscillating cylinders; one 
20-ton coal hoist having lifting and tipping motions 
worked through chains by hydraulic rams and cylinders ; 
and one 1l-ton turnover capstan serving the coal hoist, 
worked by a three-cylinder radial engine with single- 
acting oscillating cylinders. 

Originally pressure water was supplied to these machines 
through cast iron pipes, from a power-house at the south 
side of the lock. The pumping equipment consisted 
of two steam-driven pumping engines of a total capacity 
of 210 gallons per minute at 700 lb. per square inch. A 
weight-loaded accumulator of 10in. ram and 14ft. stroke 
was connected to the main near the power-house, and there 























FiG. 2—TYPICAL PUMP INSTALLATION 


was a similar accumulator at the end of the extension 
serving the coal hoist. The engines were supplied with 
steam by two Cornish boilers. The boiler equipment and 
the smaller engine, together with the machinery and pipes 
serving the lock and basin entrance, were installed in 
1893; the coal hoist, with extension of piping and accumu- 
lator to serve it, in 1908; and the second engine in 1913. 
In 1935 it became apparent that the boilers and the 
smaller pumping engine had very nearly reached the end 
of their useful lives, and that the pipe system was in the 
same condition. The hydraulic machinery and accumu- 
lators were, however, in good condition. The Dock Com- 


pany was therefore faced with complete renewal of the 
boilers, one engine, and the whole of the hydraulic mains. 
Since at that time the Dock Company was engaged in 
replacing the existing gas lighting by electric lighting of 
an up-to-date type, and was using electric power in 


grain elevators, the possibility of electrifying the hydraulic 
machinery was investigated. It was felt that consider- 
able economies in operation might be realised by such a 
conversion. The substitution of electrically driven 
pressure pumps for the existing steam plant was ruled out 
owing to the condition of the pressure mains, which would 
have had to be entirely renewed. The direct electrification 
of all the machinery would have meant the scrapping of a 
large amount of plant which was in excellent condition. 

Jt was desired to retain the hydraulic operation of the 
gate machines and capstans, owing to its many advan- 
tages, particularly safety, simplicity, ease of manipula- 
tion and maintenance, and its capacity to exert a steady 
force without motion for an indefinite period; and as 
regards the coal hoist, direct electrification would have 
involved the radical alteration and reconstruction of the 
appliance. 

In view of these considerations it was decided to carry 
out the electrification of the existing hydraulic machinery 
of gate machines, sluices, capstans, and coal hoist, through 
the replacement of the existing hydraulic power supply 


maintaining the pressure, and consequently the pull on 
the chains, but immediately the load on the machine is 
reduced, the pump will again deliver oil and the machine 
resume its motion. The existing working, control and 
stop valves are all retained, being modified to suit the 
changed working fluid. Isolating valves in the pressure 
and return mains are provided. The piston and glands 
of all the machines were modified to suit the change of 
working fluid. The gate machines run as smoothly as, 
and more silently than, they did on the original water 
system. 

The conversion, which, we understand, is the first of 
its kind to be carried out, has proved satisfactory in use, 
the operating characteristics of the gate machines being 
unaltered, and in the case of the sluices, according to the 
makers, definitely improved. The installation of the 


pumps was carried out by the dock company’s engineer- 
ing department under the supervision of the contractors. 
The electrical installation was made by the Electrical 
Apparatus Company, and was supplied and installed by 
John Newth, 





Ltd., of Gloucester. The electric motors 
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FiG. 3—SECTION THROUGH 


system by a number of self-contained pressure oil systems, 
each supplied by an electrically driven *‘ VSG” auto- 
pump unit. By reason of the arrangement of the dock the 
machines fall naturally into five groups, as shown below :— 


(1) North Side of Lock.—Four gate machines, four 
sluices, one capstan (5-ton). 

(2) South Side of Lock.—Four gate machines, four 
sluices. 

(3) North Side of Basin Entrance.—Two gate machines, 
two sluices, one capstan (5-ton). 

(4) South Side of Basin Entrance.—Two gate machines, 
two sluices, one capstan (5-ton). 

(5) Coal Hoist.—Lifting cylinder, 
one capstan (1-ton). 


tipping cylinders, 


The machines comprising each of these groups are now 

connected to an independent system of pressure and 
return pipes laid in concrete trenches having removable 
covers, which replace the existing buried hydraulic pipe 
system. Each pumping set is installed in a concrete pump 
house situated in a position convenient to each group of 
machines and comprises a ‘‘ VSG ”’ variable delivery auto- 
pump direct driven by a three-phase slip-ring induction 
motor mounted on a common bed-plate with oil supply 
tank, electrical switchgear, and motor starter. A typical 
arrangement is shown in Figs. 1 and 2. The characteristic 
of the pump is that it gives full delivery up to a pre- 
determined pressure, above which the delivery decreases 
with increasing pressure until the maximum pressure is 
reached for which the control is set, when the pump stalls 
that is, it runs in the “no-stroke” position with no 
delivery, but holding the maximum pressure. The oil 
tank is arranged with float safety devices in case of high 
or low level, which stop the motor and give an audible 
warning. It should be noted that the oil is continuously 
filtered to reduce the possibility of damage to rams or 
piston. 
The “VSG” auto-pumps for the four basin and lock 
systems are size 6, mark III, each driven by a 45 B.H.P. 
motor, and for the coal hoist size 12, mark III, driven 
by a 50 B.H.P. motor. The control gear in the case of the 
lock and basin units is of the automatic contactor type 
capable of starting the motor against twice full load torque 
in not more than 30 sec., and push-button controls are 
provided for stopping and starting these units from con- 
venient points near the gate machines. In the case of the 
coal hoist, the motor is controlled by an oil-immersed hand- 
operated starter switch and resistances. The method of 
operating the pump sets is as fcllows :— 


When the motor is started, assuming all control valves 
to be shut, thé pressure in the system rises almost instan- 
taneously to the maximum working pressure, as the auto- 
matic control returns the stroke mechanism of the pump 
to the zero position, in which no more oil is forced into the 
pipe system, but the pressure is maintained. When the 
control valve of any machine is opened and oil is admitted 
to the cylinders of the machine, the pressure in the system 
tends to drop. The auto-control responds to this pres- 
sure drop and moves the stroke-controlling mechanism so 
that the pump delivers oil into the system, the rate of 
delivery being determined by the valve opening and the 
pressure by the resistance to ‘motion encountered by the 
machine. Should the machine, as sometimes happens in 
the case of gate machines, encounter an abnormal resist- 
ance, such as that set up by a surge of water in the lock, 
so great that to overcome it would require torque greater 
than the safe predetermined maximum, the control will 


VARIABLE DELIVERY PUMP 


driving the ‘* VSG” pumps are of Crompton Parkinson’s 
manufacture. 

The “VSG” pump used for the plant just described 
has now been manufactured for many years, but its con- 
struction may not be familiar to all. We therefore repro- 
duce a sectional drawing in*Fig. 3. fromm which it will at 
once be observed that the pump is of the swashplate 
variety, and that the excentricity of the swashplate can 
be varied. There are eleven pumping cylinders dis- 
posed around the cylinder block, which is itself mounted 
upon splines on the driving shaft. The pistons are operated 
by ball-ended connecting-rods from the swashplate, and, 
the latter, the connecting-rods, and the cylinder block all 
rotate. Admission and exhaust ports are cut in a stationary 
plate in contact with the end of the cylinder block, and 
ports leading to the cylinders connect with them alter- 
nately as the cylinder block turns. The swashplate is 
carried in a non-rotating cage, is supported at its back 
by Michell thrust pads, and is driven through a double 
universal joint, as indicated on the drawing. A variable 
delivery characteristic is conferred on the pump by so 
mounting the swashplate cage that it can be rocked between 
a position at 90 deg. to the main shaft and that shown 
in the drawing. For automatic operation under the control 
of the delivery pressure the cage is moved by a piston 
under the influence of pressure oil from the delivery side 
admitted continuously to its cylinder. This piston acts 
to move the swashplate into the 90 deg. position at which 
the pumping pistons will have no stroke. Its effect is 
balanced up to a predetermined pressure by two springs 
acting in the reverse manner on the swashplate cage and 
adjustable for compression through the medium of a bolt. 








METROPOLITAN LINE CHANGE-OVER.—-An important 
step towards the completion of the scheme of improve- 
ments to the Metropolitan line service, which includes the 
extension of the Bakerloo Line from Baker Street to 
Wembley Park and Stanmore, was taken when the first 
stage of the rearrangement of the fast and local tracks 
was recently introduced on the Metropolitan Line between 
Swiss Cottage and Neasden. The first purpose of this 
scheme is to provide a direct service from inner-suburban 
stations on the Metropolitan Line to the West End. At 
present the passenger movement on the Metropolitan 
Line is almost entirely confined to the morning and even- 
ing City traffic. The speed and frequency with which it 
will be possible to operate the new service when the scheme 
has been completed and the ease and comfort in which 
journeys from all stations on the Metropolitan Line to the 
West End will be made, is expected to attract a greatly 
increased traffic and will foster the development already 
evident in this area. Under the previous arrangement, 
the two local tracks and the two fast tracks were grouped 
together, with the result that passengers wishing to transfer 
from fast to local trains, or vice versd, had to change plat- 
forms to do so. The new arrangement provides for the 
fast and local tracks to run side by side in each direction, 
so that at the principal interchange stations the transfer 
from fast to local trains, or vice versd, can be made merely 
by walking across the platform. To make this possible, 
three new platforms have been built, at F inchley Road, 
West Hampstead, and Dollis Hill. New signal cabins have 
been built at Finchley Road, Dollis Hill, and Willesden 
Green, 102 new signals installed, 27 new sets of points laid, 
66 new track circuits installed, and 300,000 yards of 








increasing Guantities in machinery serving granaries and 





cause the pump to cease delivering further oil, while 
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Noise Measurements Aboard Ship.* 


By LIEUT. H. A. SIMMS.t 

ASHORE, we live in noisy times. From early morn until 
late at night our conscious and sub-conscious minds are 
forced to labour under a handicap of incessant noise which 
by slow disintegration impairs our nervous systems, 
reduces our efficiency, and eventually leads to a prescribed 
vacation in a rural district. The rattling, clanking noise 
of the surface car, the roaring noise of busy street traffic 
with the intermittent scream of brakes, and all too frequent 
penetrating blasts of motor-driven horns ; the distracting 
clamour of rivet hammers, pneumatic drills, and cement 
mixers incidental to modern methods of building; the 
Doppler effect of the roaring noise emitted by the speeding 
subway, all form the existing noise background of life in 
the cities and densely populated communities. The 
growing menace of noise has been listed by various authors 
as the assassin of the nerves, the foe of social welfare, and 
the greatest menace of the age. 

Only a cursory review of developments during the past 
few decades is needed to indicate that “this plague of 
noise ”’ is @ logical by-product of modern civilisation, and 
that the expression “this is the mechanical age” is 
synonymous with ‘“‘ this is the age of noise.’”’” With ever- 
increasing mechanisation in modern life and its resultant 
ever-increasing noise, the future can only be viewed with 
premonition as a period where noise will vie with disease 
unless the same mechanical ingenuity which has given life 
to the mechanical robot of the age shall also be able to 
give it a soul of quiet. 

Public demand has roused systematic effort for the 
control of noise ashore. A new vocation has therefore 
developed, that of acoustical engineer, whose special field 
is the application of noise control measures to machines 
and buildings to ensure freedom from the harmful effects 
of excessive noise. The terms “ quiet” and “ efficient ” 
have become practically synonymous as applied to 
machines, and it is now generally recognised that the con- 
servation of natural resources applies to man power as well 
as to horse-power, so that to-day we find a corps of engi- 
neers, endowed with the same technical skill which has 
put efficiency into industry, striving to put quiet into 
enviropment. 

Afloat, we also live in noisy times. It is common know- 
ledge that ships to-day are probably the most highly 
mechanised products conceived and built in this mech- 
anical age. Space and weight limitations and inherent 
design features all combine to produce ships which 
generate and amplify noise until the existing noise in 
certain parts of the ship is well in excess of that encoun- 
tered ashore. Measurements made on the bridge of a 
newly commissioned naval vessel have shown a noise level 
sufficiently high to interfere with oral communications. 
Unless noise corrective activity accompanies design of 
higher speed equipment, it is not at all improbable that 
collisions will occur, caused by the inability of bridge 
personne! to hear whistle signals over their own ambient 
level. 

Work on the noise problem aboard ship is being ener- 
getically pushed by the Bureau of Engineering and the 
Bureau of Construction and Repair. During the past 
year, personnel from the Engineering Experiment Station 
have conducted a series of noise tests on both new ships 
and ships operating with the Fleet. Although only pre- 
liminary test work has been accomplished to date, test 
results obtained have shown this new test method to be a 
practicable and valuable inspection test, applicable both 
to individual! machines and ships as a whole. 

Noise measurements, to be of the most practicable 
value, should start in the sub-contractor’s plant, should 
be continued on the assembled unit in the contractor’s 
plant, then on each individual unit after installation in the 
ship, and finally on the entire ship during the acceptance 
trials. Such a test procedure will necessarily require 
that noise measurements be made by many engineers in 
widely separated parts of the country. Test work at the 
Station during the past year has demonstrated that the 
proper interpretation and analyses of the results of such 
noise measurements requires the formulation and adoption 
of a standard procedure for conducting noise measure- 
ments. Such a test code can be followed by all activities 
conducting these measurements in or for the Navy, to 
promote mutual understanding. 

Toward the formulation of such a test code the following 
information on noise and the measurement of noise is 
presented for consideration. This material has been 
acquired during the past two years through constant 
study of textbooks and technical articles on noise, study 
of the technique used by commercial acoustical engineers 
in conducting noise measurements, and experience gained 
by actually conducting and reporting numerous noise 
tests both in the laboratory and aboard ship. 

Noise is defined as a sound of too short a duration or 
too complex a structure to be analysed or understood by 
the ear. All sounds within the scope of the ear are heard. 
However, owing to the power of selectivity, not all sounds 
are definitely impressed on the conscious mind. The 
sounds forced on the consciousness may be divided into 
four general classes: preponderant, staccato, mixed, 
and unusual or warning sounds. Noise may be termed as 
caused by those sounds which force an unwilling conscious 
effort in arresting the attention or listening. While con- 
tinuous noises of the above character may become ordinary 
and permit attention to be concentrated on other stimuli, 
there is nevertheless a distinct feeling of relief upon the 
cessation of even those noises habitually experienced. 

Until a few years ago the human ear had always been 
relied upon for information as to whether a given noise 
was objectionable or satisfactory. This method of noise 
measurement is inherently sound, for even to-day, with 
all the knowledge we have of sound and all the test: work 
accomplished recently, in apy problem involving noise 
measurements the ear is the final judge. But the use of 
the human ear as a noise measuring instrument is definitely 
limited by the following inherent weaknesses :— 


(a) No two ears are just alike even when they both 





* Reprinted from the Journal of the American Society of 
Naval Engineers, August, 1938. 
+ U.S. Naval Engineering Experiment Station, Annapolis, 


belong to the same individual ; furthermore, the question 
arises, whose ears should be used ? 

(6) The sense of hearing, like all the senses, is suscep- 
tible to suggestion from within and from without. If we 
want to hear something and if we believe that we should 
it is very likely that we shall. 

(c) The ear varies from day to day with the general 
physical condition of the body. Fatigue, sinus trouble, 
a cold in the head, any one of a number of things may 
affect the acuity of hearing. 

(d) The ear is influenced by vibration communicated 
through the body to the bony structure within the ear. 

(e) The ear is limited in its ability to differentiate sounds 
and is not sensitive to small changes in intensity or in 
frequency. 

All of these make the ear unreliable as a precision 
measuring instrument. In order properly to conduct 
noise investigations, investigations which would require 
comparative noise measurements over a period of time, 
measurements conducted in different localities under 
different test conditions, also work on design problems 
where small improvements are significant as trend indica- 
tions, it will be apparent that the ear should be supple- 
mented by some form of mechanical measuring instrument. 
From the above it will be equally apparent that in the 
design and use of such equipment the primary considera- 
tion must always be to design and use the instruments so 
that they will render their judgments in a language which 
the ear can understand, since, as already stated, in the 
last analysis we must turn to the ear for a decision. 

Sound as related to the ear may be defined subjectively 
as the sense impression of the organ of hearing and 
objectively as the vibratory motion which produces the 
sensation. Connecting the subjective and the objective, 
there must be some medium of transmission, thus giving 
three factors for consideration : source, transmission, and 
reception. 

Any elastic body, subjected to changing external forces, 
will vibrate and set the adjacent medium, in most cases 
air, into similar oscillation. The sound wave will thus be 
a series of condensations and rarefactions, periodic with 
the vibratory stresses. The particles of the medium are 
placed in motion longitudinally to the source axis, in 
minute to and fro alternations, impressing their local 
motion radially to the next outlying boundary particles 
or layer from the source stress, thus producing spherical 
zones of alternate motion. The medium as a whole, on 
cessation of wave motion, is in its initial position. As any 
vibration is definitely characterised by amplitude, fre- 
quency, and amplitude-frequency relation or wave form, 
sound will be interpreted by these characteristics. For a 
given frequency, the amplitude determines the loudness, 
the frequency determines the pitch, and the wave form 
controls the quality. The simplest form of a vibration is 
the simple harmonic motion in which the frequency- 
amplitude relation follows a sine wave; sounds of such 
characteristics are called pure tones. However, nearly all 
practical sounds are complex; that is, they consist of a 
combination of component notes of various frequencies 
and levels, together with more or less ‘“‘ unpitched sound ” 
which has no particular frequency. In the same way that 
any complicated mechanical or electrical vibration can be 
resolved by means of Fourier’s analysis into a simple 
series of sines, so can any sound be treated as a sum of 
pure tones. 

The exact relation between the physical properties of a 
sound and its perception include psychological factors 
which are difficult to measure. This is due to the com- 
plexities of the human ear, which is a remarkably rugged, 
yet sensitive organ. It responds to a frequency range of 
from 20 to 20,000 cycles per second, in other words, it 
tunes itself almost instantaneously to wavelengths varying 
from 56ft. to 0-056ft. It responds to air vibration having 
amplitudes varying in the ratio of 1 to 107, or sound 
intensities ranging from those of hardly more than molecular 
size (threshold of hearing) to intensities 10 million million 
times greater without damage. But the ear is not only a 
hearing organ, it is also a very sensitive pressure gauge. 
Sounds of very great amplitude will be actually felt by the 
ears. The greatest sensitivity of the ear lies at or near 
a frequency of 2000 cycles per second. Cosmic sounds, 
such as the wind in trees, surf on the beach, and the rustle 
of grass, all approach this frequency, whereas warning 
sounds lie either below or above. 

While measurements in acoustics may be said to date 
back to Pythagoras, it is only in the last decade that the 
development of the microphone and the vacuum tube 
amplifier have furnished a means of translating the 

extremely small pressures of sound waves into sufficiently 
large corresponding indications to permit systematic 
investigation of technical or research problems in acoustics. 
The fact that standards for noise measurement and 
acoustical terminology have been adopted as recently as 
during the past year serves to indicate that progress in 
what may now be termed this new science of sound has 
been comparatively slow. An additional reason for late 
development of mechanical measuring equipment is that 
sound measurements, to be of any practical importance, 
must be comparable to measurements made by the ear. 

Loudness, as judged by the human ear, is the magnitude 
of the subjective response to the intensity of sound. 
Intensity of sound is defined as the sound energy trans- 
mitted per unit of time in the specified direction through 

@ unit area normal to this direction, in ergs or watts per 
square centimetre. The response of the ear, however, is 
not proportional to the intensity ; it is much more nearly 
proportional to the logarithm of the intensity. If the 
intensity of a sound is increased in steps of what seem to be 
equal increments of loudness, the corresponding intensities 
form a sequence of the sort 1, 10, 100, 1000 . . . and not 
of the sort 1, 2, 3,4... This is due to the fact that the 
ear obeys the Weber-Fechner law; namely, “ The least 
detectable change in any stimulus is proportional to the 
intensity of that stimulus.” Consequently, a logarithmic 
scale has been chosen for measurements of loudness. But 
there is no absolute loudness of a sound; there is only a 
difference in loudness of two sounds. The loudness of a 
sound will then be the ratio of the intensity of a given 
sound to the intensity of a reference sound on a logarithmic 
scale in units of decibels. The decibel is defined as one- 
tenth of a bel, and the bel as the fundamental division of a 
logarithmic scale for expressing the ratio of two amounts 
of power, the number of bels expressing such @ ratio being 





the logarithm to the base 10 of this ratio. It will be 





apparent then that the decibel, while being the standard 
unit for measuring loudness, is nothing more than a ratio, 
or @ percentage and has no absolute value of any kind. 
For a reference intensity, a sound intensity of 10~** watts 


per square centimetre has been adopted. This intensity 
corresponds to the intensity of a reference sound wave 
having only a single frequency of 1000 cycles per second, 
generated by a small source, and barely audible to an 
observer facing the source at a distance of 1 m. and listen- 
ing with both ears. The intensity level of a sound is 
defined as the number of decibels above the reference level. 

The measurement of loudness by a determination of the 
intensity level, as listed above, while complicated enough, 
is rendered more difficult by the non-linear characteristic 
of the ear ; that is, both the intensity level at the threshold 
of audibility and at the threshold of feeling are not con- 
stant but a function of the frequency. This is shown on 
Fig. 1, a reproduction of the A.S.A. standard equal loud- 
ness contours. From these curves it ,will be seen that the 
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Fic. 1—Loudness Contours. 


response of the ear is much different for faint sounds (low 
levels) than it is for loud sounds (high levels). For 
example, at a level of 90 decibels, the sensitivity of the 
ear at 100 and 1000 cycles is the same within a decibel, 
while at the threshold of hearing (0 decibels) the difference 
in sensitivity is nearly 40 decibels, a factor of approximately 
100 to 1 in sound intensity. From this it can be seen that 
measurements of sound intensity and the corresponding 
loudness sensation will depend upon both the intensity 
and the frequency and will therefore necessitate special 
interpretation in many cases. In making sound measure- 
ments, this is accomplished by a determination of both the 
intensity level and the frequency. The intensity level 
must then be corrected for the measured frequency. For 
instance, take a sound which has an intensity level of 
50 decibels above a constant physical threshold of 10—1¢ 
watts per square centimetre. This is a fairly comfortable 
level, such as a temperature of 70 deg. Fah. If the 
frequency is 1000 cycles per second, the sound will be very 
apparent ; but if the frequency is 60 cycles per second it 
will be barely audible ; and at 30 cycles per second it will 
not be audible at all. 

There remains one more necessary conversion before 
intensity levels in decibels can be presented in units that 
the ear will recognise as corresponding changes in loudness. 
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Fic. 2—Relation Between Loudness and Loudness Level. 


The decibel unit furnishes the necessary means for measur- 
ing the same kind of changes which the ear recognises. 
But the numerical values do not correspond to the sensa- 
tion. A 100-watt lamp does not look twice as bright as a 
50-watt lamp, and a temperature of 100 deg. Fah. does 
not feel twice as warm as a temperature of 50 deg. Fah. 
Neither is 100° decibels twice as loud as 50 decibels. 
Formerly it was contended that the human hearing mech- 
anism possessed no means of judging relative loudness 
in this fashion, but recent experiments conducted by the 
Bell Laboratories on the loudness of complex tones have 
disproved this and furnished a key for this conversion. 
This relationship between loudness as measured in 
loudness units and the loudness level measured in decibels 
is shown on Fig. 2, a reproduction of the A.S.A. standard 
curve, Relation Between Loudness and Loudness Level. 
Tt will be seen that, for most of the curve, a reduction in 





loudness level of 10 decibels corresponds roughly to a 
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reduction of 50 per cent. in the apparent loudness, a reduc- 
tion of 5 decibels corresponds to about 25 per cent. reduc- 
tion in apparent loudness, and so on. This relationship 
offers a very useful tool, for these percentage changes in 
loudness represent something which anyone can appre- 
ciate ; whereas, to most laymen, decibels are still rather 
confusing. 

The sound measuring instruments used by this Station 
consist of a sound level meter and sound frequency analyser 
manufactured by the Electrieal Research Products, Inc., 
the manufacturing arm of the Bell Laboratories. The 
purpose of the sound level meter or noise meter is, generally 
speaking, to measure the intensity or loudness of a sound. 
The purpose of the sound frequency analyser is to segre- 
gate for measurement or study the sound level at a certain 
frequency or band of frequencies and suppress or eliminate 
all others. 

The sound level meter consists essentially of a non- 
directional dynamic microphone, an amplifier, and a 
means, such as a rectifier and indicating meter, for 
measuring the output voltage of the amplifier. This 
instrument is manufactured in accordance with the A.S.A. 
Standards for Sound Level Meters and is provided with a 
range from 25 to 125 decibels above a reference sound level 
of 10~'* watts per square centimetre (0-000204 dynes per 
square centimetre or 0-204 millibars) at 1000 cycles per 
second. As previously stated and shown on Fig. 1, 
the ear does not evaluate loudness by sound intensity and 
frequency. To compensate for this scalar inconsistency 
of the ear, the meter is designed for alternative flat 
frequency response, or response simulating the frequency 
response of the ear for noise levels of 70 to 40 decibels 
above the reference level. The flat frequency response is 
for use in connection with the frequency analyser, or alone 
for measurements at high noise leveis. The 70 or 40 decibel 
responses can be chosen for use and introduced by switch- 
ing in the proper filter networks. Fig. 3 shows curves of 
the overall free field frequency response of the various 
weighing networks built into this meter. 

The analyser operates as an attachment to the sound 
level meter, to which it is connected when required by a 
suitable cord and plug. The sound energy picked up by 
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Fic. 3—Characteristics of Sound Level Meters. 


the microphone is passed through part of the noise meter 
amplifier and then to the analyser. The latter passes only 
those frequencies in the band to which it is tuned and 
stops all others. Those passed are transmitted back to 
the sound level meter, further amplified and measured on 
the regular indicating meter of the sound level meter. 
Either sharp or broad tuning can be used ; that is, measure- 
ment of the sound level in band widths of either 20 cycles 
or 200 cycles is provided for by a suitable switch on the 
analyser. Means are provided for quickly and accurately 
calibrating both instruments in the field. Both instru- 
ments are battery operated and portable. 

When the object of the test is the making of overall 
noise measurements (summation of the noise components 
at all frequencies), the results desired must always be 
borne in mind, and the test planned and conducted to 
obtain these results and to eliminate extraneous sources 
of noise. This is due to the fact that there are certain 
limitations to the microphone as an electrical “ pick-up ” 
for the sound level meter; 7.e., the microphone and the 
sound level meter cannot discriminate between the noise 
from a combination of noises unless this noise differs 
radically from the others. 

In making a noise measurement of a specific machine 
or noise source, it is necessary to determine the part of the 
total noise that is generated by other noise sources in the 
vicinity. If the noise level generated by these extraneous 
sources is within 10 decibels of the noise generated by the 
source being measured, it is desirable to eliminate the 
extraneous components by stopping the machinery respon- 
sible for them. If this cannot be done the theoretical 
corrections can be made to the total noise measured by 
use of the curve shown as Fig. 4. 

An accurate measurement of the noise level generated 
by a specific machine inside a compartment or enclosure 
might also be influenced appreciably by reverberation and 
standing wave patterns. Consideration of the effects 
resulting when noise generators are installed within a 
compartment shows that the noise will usually be reflected 
back and forth many times from the reflecting surfaces, 
and so give rise to complicated distribution of intensity 
within the compartment. At any point within the space 
the total noise level is the result of two effects, namely, 
the direct noise which reaches the point without first being 
reflected, and the indirect noise which arrives after 
suffering one or more reflections from the surrounding 
surfaces. In general, there will be little correlation 
between intensity and distance to the source. The intensity 
may or may not decrease inversely as the square of the 











distance. It may even be found that at certain points 
remote from the source the sound is more intense than at 
positions much closer. The effect of compartment 
reflections upon noise measurements can usually be made 
small by placing the microphone close to the source and 
by taking a number of measurements about the source. 

In making noise measurements in spaces such as living 
compartments aboard ship where the predominant noise 
level is from a single source, usually the ventilating fan, 
large variations in noise level will usually exist from place 
to place. A measurement close to the fan will be quite 
misleading ; the noise level a few feet further distant 
may have decreased to some value which remains fairly 
constant throughout the rest of the space. In making 
such measurements an effort should be made to obtain a 
determination of the representative noise level. This can 
be obtained only by taking a series of readings with the 
microphone in different locations, and then picking the 
representative location for measurement. 

While all the above listed factors can and will cause 
appreciable errors in the results obtained on noise level 
measurements if they are not considered and corrected, 
the possibility of most serious error lies in the improper 
selection of the frequency weighting network to be used 
with the particular noise level being measured. The sound 
level meter must always be designed and used so that it 
will render judgments in a language which the ear can 
understand. From a design standpoint, reference to the 
curves on Fig. 1 shows that theoretically for exact loudness 
determinations the frequency weighting should be changed 
for each measurement to agree with the equal loudness 
contours of the sound level being measured. For practical 
purposes, however, this has been found to be an unneces- 
sary refinement. A frequency weighting response for a 
sound level of 40 decibels can be used for the measurement 
of low sound levels, a frequency weighing response for a 
sound level of 70 decibels can be used for the measurement 
of intermediate sound levels, and the flat response or no 
weighting can be used for the measurement of high sound 
levels. In other words, a sound level meter equipped with 
these three frequency response characteristics, if used 
properly, will give comparative measurements of noise 
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Control Instruments for Steel Mills. 


One of the developments in steel mill practice, 
resulting from the rapid introduction of mills for pro- 
ducing strip steel, is the extensive use cf automatic control 
by special instruments, a subject which was extensively 
discussed at a meeting of the American [ron and Steel 
Association. In slab reheating furnaces, with automatic 
regulation of fuel and air supply, temperature is measured 
by a radiation tube or thermo-couple and _ transferred 
to an electric or pneumatic potentiometer which regulates 
the fuel input. Fuel meters record the consumption of 
each furnace. In the passage of the hot metal through 
its processing, the temperature along the entire length 
of the strip is measured, so that the heater and roll 
operators can regulate the speed according to tempera- 
ture. In batch and continuous pickling, temperature 
control within very close limits is effected by means of 
thermo-couple and potentiometer measurement, this 
being warranted by the cost of acid and steam as well! 
as by surface treatment of the metal. To minimise the 
time lag, the thermo-couple must be in contact with the 
continuous liquor movement. In annealing, the use of 
radiant-tube furnaces has produced control problems 
in the protection of the tubes from excessive tempera- 
tures as well as in the metallurgical treatment of the 
steel. For the gas generating machines which produce 
the reducing atmosphere in the annealing furnace, an 
equipment on the thermo-conductivity system deter- 
mines whether the gas is oxidising or reducing, and the 
intensity of its reducing properties. For normalising 
furnaces, each zone has separate sets of controllers for 
temperature above and below the steel sheet. Such 
furnaces may also have atmosphere analysis, recording 
tachometers to indicate speed of strip, and thermo- 
couples along the edges of the strip to determine the 
lateral distribution of temperature. In view of the import- 
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which will agree very closely with comparative measure- 
ments of noise as made by the humanear. Electrical filter 
networks, operated by a selector switch, are installed in 
most sound level meters, providing for noise measure- 
ments on either of these three frequency responses. The 
networks are designed in accordance with the curves shown 
on Fig. 3. 

Consideration of discrepancies possible in noise measure- 
ments made aboard ship, if cognisance is not taken of the 
above listed variables and inconsistencies inherent in such 
test work, has led to the adoption by the Station of the 
following procedure for making and reporting such 
measurements :— 

(a) Calibrate and adjust instruments before tests and 
as often as necessary during test to ensure proper circuit 
voltages and accurate readings. 

(6) Take sufficient determinations with microphone in 
different locations to eliminate as much as possible the 
‘“‘ standing wave effect”? and ensure measurement of a 
representative noise level from apparatus or in compart- 
ment being measured. 

(c) Select and use frequency weighting networks for 
overall noise levels in accordance with the following : 


40 decibels ear response for noise levels below 60 
decibels. 
70 decibels ear response for noise levels ranging from 

60 to 80 decibels. 

Flat response for noise levels above 80 decibels and 
with sound frequency analyser. 

(d) Report overall noise level in decibels, zero reference 
level, and frequency weighing network used. 

(e) Report ambient noise level. : 

(f) Report location of microphone such as distance and 
direction of microphone from source of noise, or, if measure- 
ment is being made in a living compartment or similar 
location, give relative location and height of microphone. 

(g) Report all test conditions affecting the accuracy of 
each determination, such as speed changes, other 
machinery in operation, &c. 

It is considered that adoption of the above procedure as 
a tentative code for noise measurement would assure com- 
parative results by different observers in different loca- 
tions. Intent, of course, is that the above would be a 
general guide, subject to changes resulting from further 
experience. Blind adherence will not assure success. 
Comprehension of demands of the individual situation and 
exercise of initiative and ingenuity to achieve desired 
results will be necessary. 
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Fic. 4—Correction for Extraneous Sound. 


ance of this delicate and rather complicated equipment, 
there should be a department charged with its main- 
tenance, to ensure continued accuracy and efficiency. 


American Timber Construction. 


With the introduction and rapidly extending 
use of metal connectors for joints in timber truss work, 
there has been a marked increase in the use of such 
construction in large timbers. When bolts and steel 
plates are used at joints, the timbers must be considerably 
oversize, in order to have the required sectional area for 
strength after the bolt holes are drilled, but with the 
“connectors ’’ such oversize becomes unnecessary, and 
the members may be of the size required normally. This 
new construction applies only to heavy structures—such 
as roof trusses, arches, radio towers—and not to ordinary 
residences, which require little more than carpenter 
work. It may be noted that residences of the single- 
structure type as used in suburbs and the smaller towns 
are still largely of timber, in spite of attempts at steel 
and concrete construction of economic design. Roof 
trusses in particular are being built of timber with 
“connector” joints. They range from 20ft. to 150ft. 
in span for warehouses, barns, garages, gymnasiums, 
assembly halls, factories, and workshops. In a 40ft. 
roof truss, with connectors and a few bolts as the only 
metal, the cost of materials is about £8, while for an 
ordinary bolted design the cost is £16, of which £5 is for 
steel gusset plates and angles. As to the fire hazard, in 
such structures as hangars, garages, &c., this risk is due 
mainly to the contents or external conditions rather than 
to the structural material. A recent example of the new 
type of timber truss construction is in the falsework 
arches carrying the forms for a six-span concrete arch 
bridge, having spans of 155ft. to 175ft., with a rise of 72ft. 
above the spring line. With the “connector” type of 
construction, these timber arches cost little more than 
falsework with intermediate supports, all expensive 
steel and hardware being eliminated and the members 
sized for actual stresses only. Two trusses side by side 
and braced together carried the form for a single concrete 
arch rib, this structure being then shifted laterally to 
support the other rib. The largest timbers were 4in. by 
16in. in section and 20ft. long. 
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Markets, Notes and News. 


The prices quoted herein relate to bulk quantities. 


f.o.b. steamer. 
Two Minor Export Markets. 


Among the minor export markets in which 
British iron and steel makers and engineers are interested 
may be counted Portuguese East Africa, and the Report 
on the Economic and Commercial Conditions in that 
country, published by the Department of Overseas Trade 
(1s. 6d. net), is not without interest. The Report regrets 
that British manufacturers have apparently been unable 
to take advantage of a potentially profitable market, and 
states that during the last few years few contracts have 
been awarded to British firms for port and railway 
material. In the years 1935 and 1936 wharf cranes to 
the value of £53,733 were imported. Of this total, Ger- 
many was responsible for £47,690, whilst of the imports 
of rolling stock for railways, amounting to £32,600, she 
supplied material valued at £31,962. In addition, a con- 
tract for municipal motor buses for Lourengo Marques in 
1936 went to Germany. During that year agricultural 
machinery was imported to the value of £35,574, this being 
an increase of more than £12,300 over the preceding year. 
Germany’s share of the market, however, rose from 29-3 
per cent. to 40-9 per cent. at the expense of Great Britain. 
Tn the case of industrial mining and roadmaking machinery 
also, whilst the total imports rose in value from £22,471 
to £27,532 in 1936, the British share of the market fell 
from 44 per cent. to 35 per cent. and that of Germany 
from 30 per cent. to 28 per cent., the increase in the 
imports from the United States being responsible. The 
imports of iron and steel in bars and sheets, which reached 
a total of £22,212 in 1936, showed a decrease of £2500 com- 
pared with the previous year. Of the total, Belgium sup- 
plied over 70 per cent., although formerly this market was 
almost exclusively served by British manufacturers. 
During the first six months of 1937 Belgian shipments of 
iron and steel sheets, bars, and rods were considerably 
increased. The Report on the Economic and Commercial 
Conditions of the Dominican Republic shows that during 
1937 the United States had the complete monopoly of the 
trade in sugar machinery, whilst in the case of structural 
iron and steel material, of which one-third consisted of 
galvanised sheets, Belgium was the chief supplier. The 
British trade in wrought iron, however, jumped in value 
in 1937 to 26,508 dollars, compared with 13,401 dollars in 
the previous year. x 


The Pig Iron Market. 


It could scarcely be expected, in view of the dis- 
turbed international situation, that active conditions 
would rule in the pig iron market. The acceleration of 
work on the defence programme has resulted in a stronger 
demand for some special descriptions of iron, but it had 
the effect of restricting business in the more common 
commercial grades. Business in foundry irons has 
broadened to some extent during the past fortnight, but 
it is still far from sufficient to enable the producers to 
keep their plant fully occupied. On the North-East 
Coast it is understood that the stocks have been materially 
reduced, and this has been followed by an increase in 
specifications against contracts for British iron. Con- 
sumers, however, seem unable to do more than take small 
parcels, and in many instances they have fallen into 
arrears against their contracts and have considerable leeway 
to make up. The production of foundry iron on the North- 
East Coast has not been resumed and at the present rate 
of consumption it will be some time before the stocks at 
the makers’ yards are absorbed. Conditions in the Mid- 
land market do not vary much. With the light castings 
industry working on short time the call for high phosphoric 
iron is on a poor scale and the output is apparently still 
slightly in excess of requirements.’ Some consumers have 
stocks in hand sufficient to last them for several months, 
but others have worked off their contracts and have 
resorted to a policy of hand-to-mouth buying in the belief 
that prices will be reduced at the end of the year. Business 
in low phosphoric iron seems to be steadily, if slowly, 
increasing. Quotations for this iron are not controlled and 
there is a disposition amongst users of other foundry 
grades to attribute the maintenance of the demand to the 
policy of producers in reducing their prices to meet the 
market. On the other hand, it might be contended that 
the requirements of this class of iron for the rearmament 
programme have had more to do with the improved con- 
sumption than anything else. In the Lancashire market 
business in pig iron is quiet and the demand irregular. 
The machine tool and some branches of the heavy engi- 
neering industry are taking moderate quantities, but most 
consumers appear to have large stocks on hand. The 
slack conditions ruling in the light castings industry in 
Scotland largely account for the limited request for Scottish 
foundry grades. The production of hematite seems to be in 
excess of market requirements, but recently specifications 
against contracts have been coming to hand more freely. 


Current Business. 


The Abertay Works at Tayport, Dundee, which 
were formerly in the occupation of D. and R. B. Scott, 
engineers, has been bought for dismantling by A. E. 
Powrie and Son, metal merchants, of Dundee. The 
destroyer ‘“‘ Walrus’’ launched on the Tyne in 1917, is 
to be broken up at Dunston. It is stated that Swiss and 
Canadian concerns are interested in the plant which the 
British Aluminium Company, Ltd., is to erect at Newport, 
Mon. During July and August two new coal mines were 
opened in Scotland; one old mine was reopened, five 
abandoned, and: three discontinued. It is felt in South 
Wales that the decision of the Italian Coal Monopoly that 
no foreign coal shall be used for central heating in Rome 
will affect the Welsh anthracite trade. The Order, however, 
does not yet appear to have been enforced. The Consoli- 
dated Pneumatic Tool Company, Ltd., manufacturers of 
pneumatic and electric tools, Dawes Road, London, 8.W.6, 
have opened a service depdt on the Team Valley Trading 
Estate, Gateshead-on-Tyne. The Department of Overseas 





Trade announces that the following contracts are open 
for tender :—South African Railways and . Harbours: 
Supply and delivery of quantities of mild steel plates ; 
approximately 250 tons of structural steelwork (Johannes- 
burg, November 7th); steel boiler and superheater flue 
tubes (Johannesburg, October 3lst); twenty-five flat 
sideless steel bogie wagons, type S-14, load 100,000 lb., 
3ft. 6in. gauge (Johannesburg, November 31st); supply 
and delivery of structural steelwork, &c., for 400ft. 
umbrella roofing over 45ft. island platform for Village 
Main Native Station (Johannesburg, October 25th). 
Indian Stores Department: 800 boiler tubes, steel, 
9ft. 9fin. by 1fin., 1500 steel boiler tubes, 12in. by 1jin., 
48ft. solid drawn copper pipes for boiler work, 3in. outside 
by 2in. inside diameter by 16ft. length each (Simla, 
October 4th). Egyptian Ministry of Public Health, 
U.8.8. of Public Service: Supply, delivery, and erection 
of water pipe lines and accessories in connection with 
Bosat Waterworks installation, Dakahlia Province (Egypt, 
November 26th). Egyptian Ministry of Public Works, 
Mechanical and Electrical Department: Electric motor 
and accessories (Khartoum, October 4th). 


Iron and Steel Exports. 


The exports of iron and steel and manufactures 
thereof, according to the Board of Trade Returns, remained 
practically steady during August at 135,068 tons, valued 
at £2,982,903, compared with 135,109 tons, valued at 
£2,992,609, in the previous month. The following are 
details of the exports :— 





1937. 1938. 1938. 
Total. July. Aug. 
Tons. Tons. Tons. 
Pig iron: Total... ... 153,540 3,349 4,108 
Forge and foundry ... 87,016 2,162 2,193 
pO ee re 65,951 1,170 1,915 
Basic pain Lio 573 17 — 
i el ere 13,642 163 133 
Sheet bars, bright steel bars, 
and wire rods... ... ... 32,011 1,378 1,110 
Bars and rods, other kinds... 123,618 7,555 7,084 
Angles, shapes, and sections 76,454 5,515 3,629 
Girders, beams, joists, &c.... 34,408 1,880 2,909 
Hoop and strip ... ... «.: 57,902 2,096 1,934 
Plates and sheets, }in. and 
over: Total... + «cs : 405,350 9,777 6,099 
South Africa 13,097 397 145 
British India ... 13,156 1,254 1,106 
Australia ... 5,456 744 810 
eee ae 11,767 287 67 
Other British countries ... 30,984 1,896 1,484 
Denmark ... a éie™ sane 32,235 3,944 1,350 
SO a ae ee 32,685 117 372 
Plates and sheets under }in.: 
aaa 6,099 4,432 
British India ... 6,328 262 218 
Australia ... 15,943 721 240 
Canada 17,512 674 636 
Mexico yah aks 10,530 121 — 
Argentine Republic 68,710 1,002 391 
Galvanised sheets... 224,489 ... 11,490 11,851 
Tinned Plates ... ... ... 438,054 22,328 24,167 
Tubes, pipes and fittings: 
Cast : 
Up to 6in., diameter 60,800 2,553 4,441 
Over 6in. diameter 47,821 2,900 3,074 
Wrought... ... 267,862 16,400 15,880 
Railway material : 
Steel rails, new ses’ eee CROSS 4,701 4,289 
Sleepers, fish-plates, and 
sole-plates ... ... «.. 32,156 4,610 3;801 
Total all iron and steel ... 2,576,033 ... 135,109 ... 135,068 


Iron and Steel Imports. 


The following figures, taken from the Board of 
Trade Returns for August, show a decline in the imports 
of iron and steel and manufactures thereof to 50,633 tons, 
and also in the value to £713,571, against the July 
imports of 65,022 tons, valued at £756,801. Only the 
figures for the most important countries are given :— 





1937. 1938. 1938, 

Total. July. Aug. 

Tons. Tons. Tons. 
Pig iron: Total ... 644,687 16,594 9,062 
British India ... 214,985 14,599 6,771 
Foreign countries ... 394,729 1,995 2,291 
Ferro-alloys... ...  ...  «- 77,994 3,026 2,608 

Blooms, billets, and slabs: 

Lo ore ee) eee 4,737 
British countries 82,670 . 4,474 — 
Sweden a 2,253 45 47 
Germany ... 43,055 2,091 75 
Belgium 95,270 1,035 101 
France Sinaia, xteom, Joadg- i ee 7,883 4,512 
Other foreign countries ... 70,079 677 2 

GEREN, ccs. nce ac “vend 98,608 3,116 1,486 
i. ae 96,771 2,675 4,575 
Other bars and rods ... 196,398 2,173 5,415 
Angles, shapes, and sections 72,695 820 2,019 
Girders, beams, joists, &c.: 

Total . Set dca Sang 70,664 3,284 2,719 
Belgium 14,342 696 456 
WE ina Sak eee sae 35,660 1,413 1,222 
Other foreign countries ... 20,662 432 1,041 

Plates and sheets (not 
DIN eas eck -s a 49,742 4,248 3,893 
Wrought tubes 36,386 1,621 1,748 
Railway material Week xe 8,087 2,059 562 
Bolts, nuts, and metal screws 8,672 686 449 
Total from countries : 
British India ... 215,215 14,599 6,771 
Canada 163,738 6,343 6,133 
Germany ... 133,572 5,276 3,863 
Sweden 105,136 3,515 5,184 
Holland 27,881 313 295 
Belgium 528,121 9,770 11,782 
Luxemburg 134,076 1,865 2,640 
France —_ 316,540 13,812 7,722 
Czechoslovakia 16,718 1,037 779 
United States ... 315,412 3,703 2,721 
Total imports, iron and steel 2,039,463 ... 65,022 . 50,633 


Unless otherwise specified home trade quotations are delivered f.o.t. 
A comprehensive list of the prices of materials mentioned below will be found on the next page. 





Export quotations are 


Copper and Tin. 


The strength of the electrolytic copper market 
during the past week or two has depended almost entirely 
upon extensive purchases for armament purposes. Most 
of the Great Powers appear to have bought large tonnages 
for delivery by the end of October and a little later. This 
buying has placed the producers in an advantageous 
position, and they no longer show any inclination to press 
sales. Apart, however, from this business, which has many 
of the characteristics of a war demand, there has not been 
much demand. Industrial consumers naturally have been 
chary of entering into commitments, owing to the uncer- 
tainty of the international situation. Discussion is heard 
as to the position which may rule if the worst consequences 
of the crisis are averted, and there seems an inclination to 
expect that Germany, Czechoslovakia, Russia, and possibly 
Italy, will have larger stocks of copper in hand than will 
be required for armaments, and that some of it will find 
its way into industrial use, with the result that there 
will be a reduced demand for electrolytic copper for 
ordinary commercial purposes. The American statistics 
for August showed that the world production of refined 
copper was 148,908 short tons, compared with 139,483 
tons in the previous month. These figures included the 
production in the United States of 38,053 tons in August 
and 35,596 tons in July. The extent of the demand, 
however, is shown by the fall in the world stocks which 
dropped 28,000 tons to 495,000 tons, whilst the stocks in 
the United States fell to 315,000 tons against 340,000 tons 
in July. Outside the United States there was a fall of 
3000 tons in the stocks to 180,000 tons. There has been a 
moderately active business passing in the standard copper 
market, and prices have shown a strong tendency to 
advance. Some of this business has had the appearance 
of hedging against currency depreciation, but there has 
been a general inclination amongst dealers to cover out- 
standing commitments. The demand has been principally 
for cash copper, and this, by raising the price, has con- 
siderably reduced the margin between the prompt and 
forward quotations. It is not surprising that speculators 
developed nerves at times and that, as a consequence, 
there have been spasmodic outbursts of buying and 
selling . The generally firm tone in the non- 
ferrous metal markets combined with a certain amount 
of buying for armament programmes has _ resulted 
in the development -of a stronger tone in the tin market. 
American buying, which had been of an exceptionally 
poor character for several weeks, revived last week, and 
has since been maintained. No doubt the prospect of 
supplies being interrupted caused some apprehension 
amongst American consumers, and led to a renewal of 
interest in this market. Consumers in European coun- 
tries also bought more freely. There was, however, a 
noticeable reluctance amongst dealers to commit them- 
selves to forward sales, owing to the rise in insurance and 
freight rates and the difficulty of covering war risks. The 
sudden rise in the war risk premium has undoubtedly 
prevented the transaction of a certain amount of business, 
and much dissatisfaction was expressed at the height to 
which rates were advanced. 


Lead and Spelter. 


Lead prices have advanced over the week and 
the market has developed a firm tone. Armament 
uirements have contributed to the increased demand 
from the Continent for this metal, and at the same 
time expectations that the newly formed lead producers’ 
Cartel would curtail production have also- helped to impart 
strength to the market. It is noticeable that in the 
United States where the request for lead has been on a 
moderate scale for some time the makers have advanced 
their quotation, although this is said to be largely due to 
the upward movement in the London market. In this, 
as in other markets, the threatening international situa- 
tion and its effect upon insurance and freights has acted 
as a check upon forward business. The prospect of the 
producers cutting their outputs by 10 per cent., which would 
be according to the expectation of the market, is regarded 
with a certain amount of apprehension, since it is felt that 
if the ordinary commercial demand is maintained at any- 
thing like its present rate values might rise to an unhealthy 
level.. At the moment it is- believed that the intention 
of the producers is to stabilise the price at about £18. 
American statistics give the production of lead in July 
as 153,326 tons, compared with 152,800 tons in June. 
For the seven months January to July the world output 
was 1,072,414 tons... . The approach of the end of the 
month has brought with it the usual tightening of the 
prompt position, with the result that the contango has 
again contracted. Whilst it is not anticipated that there 
will be a squeeze in October it is thought that there will 
not be so much lead available for delivery on the London 
market as during the current month. . . At times during the 
past week there has been active buying in the spelter market. 
Prices have fluctuated slightly, but over the week have regis- 
tered a moderate advance. The demand for spelter, as for 
other non-ferrous metals, appears to have been principally 
for war purposes, and was active until the middle of the 
week. Buying for ordinary industrial use has also expanded, 
since consumers naturally wish to ensure so far as possible 
their supplies in any eventuality. As in other markets, 
however, the difficulty of arranging war insurance acts 
as a check upon forward buying. It is noticeable 
that the American spelter market in sympathy with the 
movement on this side rose sharply, and, according to 
reports, a considerable amount of business was trans- 
acted with domestic buyers. American statistics give 
the world production in July as 136,420 tons, compared 
with 131,885 tons in June. The production in the United 
States was 33,676 tons in August, against 30,362 tons in the 
previous month. American deliveries in August totalled 
36,507 tons, against 33,825 tons in July. American stocks 
at the end of August were 143,377 tons, compared with 
146,208 tons on July 31st. 
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Makers’ official home trade price, per ton, delivered buyers’ stations. 
t Export prices are for Empire Markets ; 


Current Prices for Metals and Fuels. 


from Associated British Steelmakers. 


PIG 


TRON. 


Home. 


Export. 
Foundry home prices, except for Scotland, less rebate of 5/-. 
(D/d Teesside Area.) 








N.E. Coast— & +a. 4. oS 
Hematite Mixed Nos. ... 612 6.. — 
ne No. 1 613 0... Ti: Fin 
Cleveland— 
No. 1 bee ee ae 6 2 6 
No. 3 G.M. BL 5 9 0 6 0 0 
No. adeieaniged 510 0 519 0 
Basic 5 0 0 — 
MipLanps— 
Staffs— (Delivered to Black Country Station.) 
» North Staffs Foundry ... 5 11 0... — 
= » Forge ae Pe ae a 
Basic ae 5 0 Oto £5 5& O — 
Northampton— 
Foundry No. 3 ss 6 — 
Forge : § & 6 — 
Derbyshire— 
No. 3 Foundry 511 0. — 
Forge e @ @:: — 
ScoTLanD— 
Hematite, f.o.t. furnaces 613 0 — 
No. 1 Foundry, ditto ... 6 0 6 _ 
No. 3 Foundry, ditto ... 518 0... _ 
Basic, d/d i, BictB occcnnes — 
N.W. Coast— { 613 0d/d Glasgow 
Hematite Mixed Nos. ly 618 6 ,, Sheffield 
oe a ee piemngham 
MANUFACTURED IRON. 
Home. Export. 
Lancs anp YoRKs— £6.24. 2 «. d: 
Crown Bars SRB, By Oise — 
Best Bars 3:38 @ .:. —_ 
Miptanps— 
Crown Bars gcytes & @<: — 
Marked Bars (Staffs) he 28. 0... —_ 
No. 3 Quality & Md: 6.-. — 
No. 4 Quality st 88D Bees ca 
ScoTLanD— 
Crown Bars ae oe ©... 13 5 0 
Best... = 58 16. 6... 13 15 0 
N.E. Coast— 
Crown Bars cox 882 B88 13 5 0 
Best Bars 25, Bw 25 13 15 0 
Double Best Bars Pe” 6°", 5: 14 5 0 
NorTHERN IRELAND AND FREE StaTE— 
Crown esilabahill » 88-49-65. — 
STEEL. 
*Home. tExport. 
LONDON AND THE SocutH— €£ sa. d. S* 2s. 
Angles oe | i oor ee 10 12 6 
Tees... ca: oe SS 1112 6 
Joists stay ARs: Be Ory 10 12 6 
Channels.. hh fea 1017 6 
Rounds, gin. onde up. 12 3 0... 1112 6 
x under 3in. ; €2 56 Ot... ll 0 0 
Flats, under 5in. ... TE 18 SE: 11 0 0 
Plates, jin. (basis) - 1113 0 i OO 
ie a Pei: a 11 5 0 
o» ee: ey er 1110 0 
a eee: ae 1115 0 
Un. in. to and incl. 
6 Ib. per sq. ft. (8-G.)... 12 10 0.. 1210 0 
Boiter Plates, fin. 12-3 O°: Zo? 2 
Nortu-East Coast— 2. e @. = s.. 4. 
Angles [i = 1012 6 
Tees... Lia 1110 0 
Joists » Ik Bytes 10 12 6 
Channels... ba: St. Oz 10 17 6 
Rounds, 3in. and up 12 0 6. 1112 6 
~ under 3in. 12 13 0f.. ll 0 0 
Plates, fin. (basis) m2. 8 @. ll 0 0 
osm Satin nas , 1113 0 11 5&6 0 
” tin. 12.18. 0 .. 1110 0O 
* fein. 12, .3..4,. 1115 0 
Un. fin. to oni ok 
6 Ib. per sq. ft. (8-G.)... 12 10 0... 1210 0 
Boiler Plates, jin. EE 1S 2 12 2 0 
MIDLANDS, AND LEEDS AND DistTRiIcT— 
£ sd. £ s. d. 
Angles dy, Ore Bos 10 12 6 
Tees... 12 @; @-.< 1112 6 
Joists ua 6 Bi 10 12 6 
Channels.. é 3 13/°C> 6: .. 10 17 6 
Rounds, Sin. ee up = 0 6): 1112 6 
Ge under 3in. 12 13 Of. a oC 
Flats, 5in. and under ... 12 13 - of. ll 0 0 
Plates, jin. (basis) 1110 6 ll 0 0 
»» RD. cena vie 1115 6 Hi: 5.2 
a din. 12 0 6 1110 0 
» ein. 322: 6-6 1115 0 
Un. fin. to wnt incl. 
6 Ib. per sq. ft. (8-G.)... 12 10 0 .., 12 10 0 
Boiler Plates. jin.... te OO ae ta 122 6 


STEEL (continued), 





South Africa, Rhodesia, Nyasaland, £14; Canada, £14 12s. 6d., 
f.o.b. basis. Irish Free State, £15 15s., f.o.q., 4-ton lots. 

The above home trade sheet prices are for 4-ton lots and over; 
2-ton to 4-ton lots, 7s. 6d. per ton extra ; and under 2-ton lots 


to 10-cwt., £2 per ton extra. 
Galvanised Corrugated Sheets, basis 24-G.— 
Home. oe - 
4-ton lots and up ... 18 10 0 
2-ton to 4-ton lots 18 17 6 
20 2 6 


Under 2 tons 
Export ; India, £18. 153. c.i. t: Irish Free State, £18 10s. 
f.0.q.; General, £16 15s. f.0.b., 24-G. basis. 
TIN-PLATES— 
20 by 14 basis, f.o.b. Bristol Channel Ports, 20/3 to 21/6. 
Tin-plate Bars, d/d Welsh Works, £7 15s. 
BILLETs—100-ton lots and over, 35 to 100 tons, 5/- 


extra ; less 


than 35 tons, 10/- extra. - ee 
Soft (up to 0- 25% C.), untested ... 7S? 6 
a oe “ tested ” J... eon, -' y, @ 
Basic (0-33% to 0-41%C.)... ... ... ... .. $812 6 
» Medium (0-42 to 0-60% C.) Fret S346 

» Hard 0-61% to 0-85% C.) 912 6 

x » (0°88% to fi 99% C.) 10 2 6 
a » (over 0-99% C.) 10 12 6 
Rails, Heavy, 500-ton ‘esd Fe4:... 10 2 6 
» Light, f.o.t. ped cae) seg ae: cae) cee) ek ee 


FERRO ALLOYS. 


Tungsten Metal Powder 4/94 per lb. (nominal) 





Ferro Tungsten 4/8 per lb. (nominal) 


Per Ton. Per Unit. 
Ferro-Chrome, 4p.c.to6p.c.carbon £24 5 0 7/6 
os 6 p.c. to 8 p.c. . £24 0 0 7/6 
” 8 p.c. to 10 p.c. ... . £24 0 0 7/6 
* Max. 2p.c.carbon ... £36 0 0 11/- 
ce »  Ilp.c. carbon . £388 & O 11/- 
- » 0-5p.c.carbon £41 0 0 12/- 
» carbon-free . 10d. perlb. 
Metallic Chromium . 2/5 per lb. 


. £18 15 0 home 
. £12 10 O scale 5/- p.u. 


Ferro Manganese (loose), 16 pe. 
» Silicon, 45 p.c. to 50 p.c. 


i ee 76 p.c. ... .. £17 0 Oscale 6/- p.u. 
» Vanadium . ... 14/- per lb. 
is Molybdddeich ... 4/9 per lb.; 5/- forward 
Titanium (carbon- free) . 9d. per Ib. 
. £185 to £190 per ton 





N. ickel (per ton) . 
Cobalt ... abe 


.. 8/6 to 8/9 per lb, 





*Home. tExport. 
£ a. d. £ s. d. 
Guascow anp District— 
Angles TO’ 6 10 12 6 
Tees... 12 0 6 1112 6 
Joists 11 0 6 10 12 6 
Channels... te iI ab, § 1017 6 
Rounds, 3in. and up A. ..@- 4. 11 12 6 
- under 3in. 12 13 = Of.. 13. Orn 
Flats, 5in. and under ... 12 13 Of.. ll 0 0 
Plates, jin. (basis) i 8 O. ll 0 0 
» fin. ... 11 13 0 ll 5 0 
ae. 1 1e"'o.: 1110 0 
» fin. ee 1115 0 
Un. xin. to ae incl. 
6 lb. per sq. ft. (8-G.) 1210 0.. 210 0 
Boiler Plates, jin. we 8 1826... 12 2 6 
South WaLes ArEA— Ss. ‘a. £ s. d. 
Angles soot Rh iS xs 10 12 6 
Tees... -« $221 ORK. 1112 6 
Joists 2s @ O55 10 12 6 
Channels... : ig- 3.6". 10 17 6 
Rounds, 3in. and up 12 0 6. 1112 6 
~a under 3in. 12 13 ot... ll 0 0 
Flats, 5in. and under ... 12 13 Ob... 11 0 0 
Plates, jin (basis) « BERG © inzs ll 0 0 
9 ese bel ML. 11 5 6 
” tin. se OE BoB nx 1110 0 
” jyin. A: a ae 1115 0 
Un. in. to ond. ‘net. 
6 lb. per sq. ft. (8-G.) 1210 0... 12 2 6 
IRELAND—F.0.Q.— BELFAST. Rest or [IRELAND 
£ -a..a. SS. 
Angles it 6..¢. ll 8 0 
Tees... er bs 3% 6 °O.i 12 8 0 
PUM) Riccy)e bse, Sonne ce ghh Sc ee 1115 6 
Channels.. to | ae ae 1113 0 
Rounds, gin. and up 2 G6. 12 8 0 
= under 3in. ; wee Bes. 3 0 6 
Plates, jin. (basis) ... 11 13 0.. 1115 6 
” ee ait 16. ©... 12 0 6 
a fin. 42 3 0. 12 & 6 
res fein. a ee 12 10 0 
Un. jin. to fin. font, ae S. 8... 12 & 6 
¢ Rounds and Flats tested quality ; mantel, 9s. less. 
OTHER STEEL MATERIALS. 
Home. Export, f.o.b. 
Sheets. S Sioa. oe Ge 
11-G. and 12-G.,d/d ... 14 15 0 
13-G., d/d ; 15 2 gp 1-G. to 14-G 12 10 0} 
14-G. to 20-G., d/d 1510 0 15-G.to 20-412 15 0 
21-G. to 24-G., d/d - 1515 0 21-G.to24-G13 0 0 
25-G. and 26-G.,d/d ... 16 10 0 25and26-G 1315 0 





. ‘Jotiess Cemsene’ Bars and Plates are subject to a rebate of 15s. to home users purchasing only 
for other Markets British quotations conform to Cartel prices. 


NON-FERROUS METALS. 
(Oficial Prices, September 218i.) 








Corprzr— 
Cash ... £42 10 Oto £42 11 
Three Months ... £42 13 9to £42 15 O 
Electrolytic ; £48 0 Oto £49 0 0 
Best Selected ingot, ala Bir. 
mingham - £48 15 0 
Sheets, Hot Rolled £80 0 0 
Home. Export. 
Tubes, Solid Drawn (basis) ... 123d. 123d. 
»» Brazed (basis) 123d. 123d 
Brass— 
Ingots, 70/30, d/d Birmingham £38 10 0 
Home. Export. 
Tubes, Solid Drawn, 2/1 Alloy 11}d. I1$d. 
»  Brazed 13$d. 13$d. 
Tin— 
2 yee Fae £195 5 Oto £195 10 
Three Months ... £196 0 Oto £196 5 0 
SPELTER— 
Cash ... £14 6 3to £14 8 9 
Three Months ... £14 11 3to £1412 6 
LEaD— 
Cash ... at. £1517 6to £15 18 9 
Three Months... ... ... ... £16 0 Oto £16 1 3 
Aluminium Ingots (British) ... £94 (net.) 
FUELS. 
SCOTLAND. 
LANARKSHIRE— 

(f.0.b. Grangemouth— Export. 
Navigation Unscreened 19/- to 19/6 
Hamilton Ell 17/- to 18/ - 
Splints 19/- to 20/- 

AYRSHIRE— 
(f.0.b. Ports)—Steam ... 15/6 
FirssHIRE— 

(f.0.b. Methil or Burntisland)— 

Prime Steam . aisks 17/- to 17/6 
Unscreened Nestbidion’ 18/- to 18/6 
LoTHIANS— 
(f.0.b. Leith)—Hartley Prime... 16/- to 16/6 
Secondary Steam ... eu ihebe 15/6 
ENGLAND. 
Soutn YorksHire, Hutt— 
B.S.Y. Hards... 20/6 to 21/- 
Steam Screened 17/— to 17/6 
NoRTHUMBERLAND, NEWCASTLE— 
Blyth Best 18/6 
» Second... ... 17/- 
» Best Small... 17/- 
Unscreened 17/- to 18/-- 
DorHamM— 
Best Gas... 19/4$ 
Foundry Coke 27/- to 28/- 
CaRDiIrF— SOUTH WALES. 
Steam Coals : 
Best Admiralty Large ... 24/- 
Best Seconds = 23/6 to 24/- 
Best Dry Large 23/6 to 24/- 
Ordinaries 23/- 
Bunker Smalls 17/- to 18/- 
Cargo Smalls... 16/- to 16/6 
Dry Nuts 26/— to 27/6 
Foundry Coke 32/6 to 42/6 
Furnace Coke 28/- to 29/- 
Patent Fuel 25/6 
SwansEa— 
Anthracite Coals : 
Best Large . 38/- to 41/- 
Machine-made Cobbles_ 41/- to 51/- 
Nuts Ss 40/- to 50/- 
Beans 33/- to 38/6 
Peas oe 26/- to 30/- 
Rubbly Culm... 15/- to 16/- 

Steam Coals : 

20/- to 25/- 


Large Ordinary 





FUEL OIL. 


Inland consumption : contracts in bulk. 


Exclusive of Government tax of 1d. per gallon. 


Ex Ocean Installation. 
Furnace Oil (0-950 gravity) 


Diese! Oi) ons ors s0e tee tee ote 


Per Gallon. 
33d. 
44d. 
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French Engineering Notes. 
(From our own Correspondent in Paris.) 
Works’ Equipment. 


THE loosening of the forty hours’ week from 
its former rigidity was expected to bring workers round 
to the idea that it is their duty to carry on jobs in a spirit 
of collaboration with employers, whose function in increas- 
ing output is to benefit. the men and the national economy 
as well as themselves. It will not be possible to break 
away entirely from the forty hours’ principle so long as 
it enables the men to make their own terms for overtime 
pay beyond that limit. The principle will doubtless 
always remain, but it is certain that, despite the resist- 
ance of some labour unions to any departure from it, the 
principle has collapsed in its general application, and will 
increasingly tend in the future to lose its initial significance 
and be adapted more completely to the needs of produc- 
tion. Overtime work is extending to keep pace with the 
growing necessities of firms engaged upon national defence 
contracts, and, to a much smaller degree, to private 
manufacturers who are unable to work additional hours 
until they have prepared themselves for an expanding 
business. They are encouraged to do this by the advan- 
tages offered to them by industrial decrees as soon as they 
organise production under the new conditions. It 
still urged by Labour that increased production depends 
more upon efficient works equipment than on the men 
working overtime. It was clearly stated in the Report 
of the Committee of Inquiry into Industrial Production, 
issued towards the end of last year, that the machinery 
and plant employed in the French industry was generally 
efficient and only needed to be worked to its full capacity. 
The Government, however, has given satisfaction to Labour 
by requiring manufacturers to modernise their equipment 
for which purpose they are offered facilities for the pur- 
chase of machinery. Since armament activity put pressure 
on works and factories, and the more recent extension 
of working hours necessary for dealing with urgent 
business revived confidence in the future, there has been 
an investment in new plant and machinery. The problem 
is to reduce costs, and with high overtime pay it can only 
be solved by new methods and machines. Many engineer- 
ing firms are increasing their capital to be laid outin works’ 
reorganisation. This is bringing good business particularly 
to machine tool firms. Nevertheless, there are thousands 
of small general engineers whose work does not permit 
of specialisation and changes in methods and the use of 
high-duty machines which can never be worked to their 
full capacity. They could not afford to purchase them, 
even if it saved something in the cost of labour. The 
short week made the situation extremely difficult for a 
branch of engineering production that depends largely 
upon the activity of bigger firms. That branch can only 
be saved by an extension of working hours, with a limita- 
tion of overtime pay. This limitation is expected to be 
dealt with when Parliament reassembles. 


Railway Economies. 


The National Railway Company has _ not 
succeeded in balancing receipts and expenditure as it 
was required to do under the terms of its constitution. 
The annual deficit is hardly less than it was before the 
new company took over the entire railway system at the 
beginning of the year. Economies had already been 
effected. by a simplification of administrative services, 
followed by their centralisation, and the substitution of 
motor omnibuses for unprofitable local railways allowed 
of a notable saving in expenditure. By the end of the 
year about 2800 miles of local railways will have been 
suppressed. This step has by no means saved the situa- 
tion, which was expected to be balanced automatically 
by a manipulation of fares and freights. The increase 
of railway rates had, however, an effect contrary to that 
anticipated, principally for the reason that the higher goods 
freights at a time when industrial activity was at a low 
ebb served to make matters worse. When, therefore, 
the National Railway Company asked for authority 
to increase the rates still further, the rejection of its 
request by the Minister of Public Works did not surprise 
the company, which had only put it forward because no 
other solution appeared possible. The Minister of Public 
Works insisted that the policy of economy should be 
continued. From October a change is to be made in the 
railway services with the object of dealing more rationally 
with passenger traffic. There are, it is said, too many 
trains running without a sufficient complement of 
passengers as a result, in most cases, of an overlapping 
of trains, and it is expected that with a better adjustment 
of train services, and the substitution of railcars for trains 
wherever it is justified by the nature of the traffic, it will 
be possible to withdraw a considerable number of trains. 
The number of trains can, it is said, be reduced by some- 
thing like 1500. The Minister of Public Works believes 
that with these economies, and a reduction in the per- 
sonnel, which was increased by about 80,000 when the 
forty hours’ week came into operation, the company 
will be able to balance its receipts and expenditure. 


Labour Restraint. 

An agreement having been reached over wages 
and conditions of work at the port of Marseilles, the 
Government has withdrawn the requisition of the port 
and the military occupation is at an end. Thus in a little 
over a week a conflict that had lasted more than two 
months, and appeared likely to continue indefinitely 
with new claims put forward by the dockers, was brought 
to a conclusion. At the collieries the resistance of 
extremists to the agreement to work overtime appears 
to have failed. There are other strikes and incidents 
that would hardly call for mention if it were not for the 
publication of statements by associations of technicians 
and others which condemn this agitation and confirm the 
more serious attitude of workers towards labour problems. 
The international situation may have something to do 
with this feeling of restraint. The obvious attempts of 
some unions to takaadvantage of this situation is regarded 
with disfavour by the great majority of workers. The 
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aggressive minority which has done so much to disturb 
relations between employers and their men in the past 
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INTERNAL COMBUSTION ENGINES. 


490,259. April 28th, 1937.—LUBRICATION OF RECIPROCATING 
EncinEs, Alvis, Ltd., and George Thomas Smith-Clarke, 
both of Alvis Works, Holyhead Road, Coventry, Warwick- 
shire. 

The object of this device is to provide, when starting, for the 
adequate lubrication of the cylinder walls and pistons or of 
other parts of a reciprocating engine for which lubrication is 
particularly desirable when starting up and until correct work- 
ing temperature is attained. A crankshaft A of a radial internal 
combustion engine for an aircraft is formed in an ordinary way 
with lubrication passages B, by which lubricant can be dis- 
tributed from a main supply means to the bearing for the con- 
necting-rod and the main bearings. At least one of the crank 
arms or crank webs C is formed internally with a chamber 
communicating with the lubricant passages in the crankshaft 
and having an outlet at its upper end. In this chamber is a mov- 
able valve element F adapted to close the outlet under centri- 
fugal action and being spring loaded in the opening direction. 

Associated with F is a thermostatic device by which the valve 

element can be held in the open position against centrifugal 
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action until a predetermined temperature is reached. As 
shown, the thermostatic device may take the form of a latch G 
disposed to engage a shoulder of the valve element, the latch 
being mounted on a U-shaped bimetallic strip H, so that it 
will be withdrawn out of the path of movement of the valve 
element when the temperature reaches a predetermined value. 
K represents a back stop for the valve element. Thus, while 
the engine is cold the movable valve element is in the open 
position illustrated to which it is spring loaded, and in that 
position it is engaged and held by the latch G. When the engine 
is started up the latch maintains the valve element in the open 
position and lubricant in the passages of the crankshaft is 
ejected from the outlet. This outlet is arranged so that such 
lubricant will be flung upon the adjacent cylinder walls or other 
places to which it is desirable that lubricant should be specially 
supplied when starting up. As soon as the temperature rises, 
however, the thermostatic action effects the withdrawal of 
the latch G, thereby allowing the valve element to move 
under centrifugal action to the closing position. When the 
engine is stopped the thermostatic latch will not lock the valve 
element in the open position until the temperature has fallen 
to a predetermined value.—August 11th, 1938. 


DYNAMOS AND MOTORS. 


490,062.—February 16th, 1937.—DyYNAMO-ELECTRIC MACHINEs, 
Nicolo Pensabene, of 126, Bridge Lane, Golders Green, 
London, N.W.11. 

In accordance with this invention, cooling elements are pro- 

vided on dynamos and motors in the form of cylindrical coils 

of pipes concentric with the shaft, and cooling fluid is passed 

through them. The cooling pipes are shown at the end of the 

machine at A, where a drain hole B is shown for removing the 
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condensate dripping from them. The fan C revolves inside 
the coil of tubes, and draws hot air from the armature and 
commutator and blows it between the cooling pipes. This air, 
after having been cooled down, passes through the field system 
first, and then through the commutator and armature. The 
tubes are connected to an outside supply of water through the 
pipes D. When no supply of water is available, the water 
can be made to pass through a similar coil of tubes placed out- 
side the machine and cooled by the outside air by means of 
another fan.—August 9th, 1938. 


SWITCHGEAR. 


490,053. February 10th, 1937.—ARc-EXTINGUISHING TUBES 
ror Evectric Crrcurr BREAKERS, The British Thomson- 


in consequence of the hygroscopic nature of fibre, an arc- 
extinguishing tube in accordance with the invention is formed 
of horn fibre, which, in the swollen condition, either attributable 
to the presence of zinc chloride therein during its manufacture 
or by being soaked in water after manufacture, has been treated 
with a moisture-resisting material consisting of linseed oil or a 
urea-formaldehyde or equivalent solution, and subsequently 
dried. After being caused to swell by soaking for a compara- 
tively long time in water, horn fibre is subjected to several 
hours’ after treatment in a linseed oil bath or a urea-formalde- 
hyde or equivalent moisture-proofing solution, such as that of 
the material known under the registered trade mark “ Glyptal,”’ 
the linseed oil or solution being adulterated with a solvent 
such as acetone. The horn fibre thus treated is then subjected 
to a drying process preferably extending for several hours, and 
the ultimate formation of the arc-extinguishing tube from this 
material when dry can take place in any of the ways adopted 
when ordinary fibre or purely horn fibre is used. The treatment 
with linseed oil or urea-formaldehyde or equivalent moisture- 
proofing solution can be applied, if desired, during the time 
that swelling takes place. In any case, an extinguishing tube 
formed from the material treated according to the invention 1s 
non-hygroscopic to an extent sufficient in practice and is not 
harmfully influenced by the action of the are so far as its mecha- 
nical surface properties are concerned. In other respects, it 
is at least of equal value to the known quenching tubes for gas 
switches: for example, those of carbamide resins as regards 
easy workability and high compression strength, and in many 
respects, such, for instance, as resistance to bending, it is 
superior.— August 9th, 1938. 





TRANSFORMERS AND CONVERTERS. 


490,315. April 6th, 1937.—Sarery Devices For STEP-vuP 
TRANSFORMERS, The General Electric Company, Ltd., of 
Magnet House, Kingsway, London, W.C.2. 

In step-up transformers used for supplying electric discharge 
lamps, operating at 1000 volts or more, it is important to 
protect operators by providing that, if the current through the 
device ceases to flow by reason of the tube failing or because a 
terminal box is opened and the circuit thereby broken, the cir- 
cuit shall become dead, so that the lamp may be handled without 
danger, and this specification describes a scheme with that 
object in view. A is the primary winding of the transformer, 
B is a make-and-break switch, normally closed, C is the 
secondary of the transformer feeding the two discharge lamps 
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D E in series. The centre F of the winding C is earthed. Two 
taps G H lie one on either side of the tap F, the turns included 
between them being the low-tension winding, yielding, say, 
15 volts when current is passing in the lamps, but when this 
current is broken and the voltage across the secondary rises, 
they yield, say, 25-30 volts. The low-tension winding feeds the 
winding J of a magnet, which, when sufficiently energised, 
opens the switch B. The magnet is so arranged that it fails 
to open the switch when its winding is fed by 15 volts, but opens 
it when its winding is fed by 25 volts. The lamps are con- 
nected by a terminal box of the usual kind, wherein a bridge 
piece K is removed from contacts when the cover of the box is 
removed. An operator cannot then touch the contacts without 
previously rendering the circuit dead.— August 12th, 1938. 


ELECTRICAL APPLIANCES- 


489,798. April 20th, 1937.—Exectric Cases, Allgemeine 
Elektricitats-Gesellschaft, 2-4, Friedrich Karl-Ufer, Berl in, 
N.W.40, Germany. 

It is usual to accommodate the Pupin coils, which are pro- 

vided at intervals in submarine communication cables, in 

sleeves. If these sleeves are rigid they hinder the laying of the 
cable and they are then exposed to stresses which may lead to 
the sleeves being damaged, and this invention aims to avoid 
this disadvantage. The casings A for the coils are 
connected together by the resilient corrugated metal tube or 
bellows B. Each of the coil enclosures has an end piece C at 
each end. After the parts have been arranged, A, B, and C are 
connected by soldering. As a result of the connection of the 
resilient bellows between successive parts, A, B, and C constitute 
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a flexible structure. These parts are provided with a bandage 
and passed into a pressure-proof flexible metal pipe D, which is 
made moisture-proof. Bushes E are inserted in D at each end 
of the coil structure, and are pressed against the end pieces C, 
the two being so formed that they are relatively movable after 
the fashion of a ball and socket joint. D is soldered to the bush 
at M. The resultant construction is strong and flexible through- 
out. In the construction illustrated a further pressure-proof 
flexible metal pipe G is soldered to the bush E and tapers down 
towards the cable. There is a lead sheath I in G and this sheath 
is connected at one end to a diaphragm H shown in the form of 
a bellows, which is in turn soldered to the bush E and its other 
end is welded to the lead sheath of the submarine cable proper. 





Houston Company, Ltd., of Crown House, Aldwych, 
London, W.C.2. 





is losing its influence on the labour movement. 


With a view to obviating the disadvantages liable to occur 





A flexible metal pipe is inserted to give support to I and a paper 
winding is provided as a spacer between the pipe G and I. The 
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Pupin coils are sealed at the ends from the cable chamber in 
moisture-proof manner by discs K K of insulating material and 
dises L L of rubber which are arranged alternately in the bush E. 
Holes pass through the insulating and rubber discs and the bush 
for the passage of the cores or conductors of the cable to the 
various coils.— August 4th, 1938. 


FURNACES. 


489,696. November 28th, 1936.—Furnacre Roors anD ARCHES, 
Ivor Power Specialty Company, Ltd., Ivor Works, King’s 
Langley, Hertfordshire; and Stanley Robert Green, of 
“ Shirley,” Old Harpenden Road, St. Albans, Hertford- 
shire. 

The invention relates to refractory brick assemblies for use 
in the construction of furnace roofs and arches of the type 
wherein the confronting faces of adjacent bricks are substan- 
tially flat and in abutting relationship with each other when 
assembled. The main body of the brick is formed with an 
upwardly projecting lug with a transverse bore A, through 
which the spindle or other suspension means passes. The body 
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of the brick is of substantially rectangular prismatic form and 
is provided on each side face with grooves B. Preferably the 
bricks are assembled so that a lateral groove of one brick is so 
disposed as to register with the groove formed in the confronting 
face of the next adjacent brick. One or both end faces of each 
brick is also formed with grooves C similar to the grooves B. 
The brick assembly forming a unit is mounted on a spindle or 
tubular member and is suspended from a convenient part of 
the furnace by means of shackles or links. The grooves may be 
left open to function in the manner of a labyrinth packing, but 
preferably a packing of asbestos rope or other material is 
inserted into the groove or grooves.—J uly 28th, 1938. 


MOTOR CARS AND ROAD TRAFFIC. 


489,523. May llth, 1937—BusHEs ror STEERING COLUMNS, 
Adamant Engineering Company, Ltd., Dallow Road, 
Luton, and John Ronald. 

Bushes employed on the steering columns of motor vehicles 
are usually evlinders of felt impregnated with oil or tallow for 
the purposes of lubrication. The object of the present invention 
is to provide a form of bush which will automatically close up 
on the column in use and thus compensate for any wear 
between the column and the bush. In the drawings a preferred 
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form of the spring bush is shown shaped to form a carrier A 
for a series of segmental felt pads B, which, when in position in 
the carrier, surround the column D, and form with the carrier 
a composite metal and felt bush between the column and its 
outer casing E. The spring metal carrier is shaped in a series 
of alternate elongated inner and outer corrugations to hold the 
segmental felt pads of the bush in position. The felt pads are 
impregnated with oil or tallow for the purposes of lubrication,— 
July 28th, 1938. 


TRAMWAYS AND RAILWAYS. 


490,076. April Sth, 1937—CaBLe HacvLaGe Fork RatLway 
Veuictes, William Arthur Stanier, Chief Mechanical 
Engineer, of London, Midland and Scottish Railway Com- 
pany, Euston Station, London, N.W.1, and William Alex- 
ander Lyall, of the Chief Mechanical Engineer’s Depart- 
ment, London, Midland and Scottish Railway Company, 
Euston Station. 

This invention has for its principal object to provide means 
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for the more efficient movement of a railway wagon or train of 
wagons to and from or past a definite loading or unloading 
position, such movement to be under the control of an operator 





in a control station situated adjacent to or remote from the 
loading or unloading position. The accompanying drawing is 
a plan view of one practical arrangement. A sunken box 
contains an electric motor and gearing for driving a capstan 
head A above the surface of the ground, and having the form 
of a short drum adapted for taking four turns of an endless 
flexible steel cable B. The capstan may be disposed at any 
point alongside a length of road C over which the haulage is to 
be performed, the cable B being taken away from the capstan 
in each direction at a suitable height and distance from either 
of the road rails, but usually the rail remote from the platform 
D, as shown, and passed around tension pulleys E at the ends 
of the length of road. Each pulley may be mounted on a slide 
in a base frame, the slide being pressed outwardly by com- 
pression springs. The cable ends are fitted with eyes at their 
extremities and these eyes are connected by a short length of 
chain F, incorporating a ring-shaped link to which is attached 
a length of chain G terminating in a haulage hook. Near each 
of the tension pulleys is provided a self-closing switch H adapted 
for being engaged by stop devices fixed on the front of the cable 
B. By this means, a cutting out of the capstan motor is auto- 
matically effected when the haulage hook approaches either of 
the tension pulleys E, so that over-running of the haulage 
hook is prevented._—August 9th, 1938. 


MISCELLANEOUS. 


489,885. June Ist, 1937.—SxeLr-Ltockine Nuts, Illinois Tool 
Works, 2501, North Keeler Avenue, Chicago, Illinois, United 
States of America. 

The nut has two diametrically opposite recesses or slots A 
running perpendicular to the pre axis and divide the nut 
into yieldable sections B and a rigid section C. Each slot 
extends through more than 90 deg. and the yieldable sections 
are joined to the rigid section by connecting sections D, which are 
narrow and short enough to be relatively rigid. The sections B 
are distorted into the position shown and this distortion brings 
portions of the thread in B into disalignment with the thread in 
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sections D. Thus the relatively small portions of the thread 
helices in the connecting sections D remain in helical alignment 
with the thread in the rigid section C, whereas the portions of 
the thread helices in the yieldable sections B are normally in 
helical disalignment. When the nut is applied to a screw it 
turns freely when only the thread in the rigid body section C 
engages the thread on the screw. When the disaligned thread 
portions engage the screw the yieldable sections B shift. 
This causes the thread portions in the yieldable sections 
to exert a firm frictional grip on the thread of the screw 
and also causes the thread in section C to exert a force in an 


opposite direction against the thread on the screw.—-August 
5th, 1938. 
490,047. January 6th, 1937.—TusuLaR Rivets, Egerton 


Mitford Bettington, Four Trees, Spring Grove, Loughton, 
Essex, and Aviation Developments, Ltd., Palmerston 
House, Old Broad Street, London, E.C.2. 

This invention relates to tubular rivets, more particularly those 
intended to be threaded upon a mandrel and upset by with- 
drawing an enlarged head of the mandrel through the rivet 
while exerting an opposing thrust against the rivet head. As 
shown in the accompanying drawings, the rivets have a cylin- 
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drical external surface and have a uniformly tapered bore 
throughout or partially throughout their length. To fasten 
the rivets the head B of the rivet is pressed against the outer 
sheet to be riveted by the nose A of a riveting machine. The 
shank C of the mandrel of the machine which has an enlarged 
pear-shaped head D, is then passed through the rivet bore from 
its tail end and the shank C ged in the hi As the 
conical part E of the mandrel is drawn through the rivet, 
it expands the body outwards into contact with the sides of 
the holes.—August 8th, 1938, 








Forthcoming Engagements. 





Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 

ps My Sea 
of the week preceding the meetings. In all cases the TIME and 

PLACE at which the meeting is to be held should be clearly stated. 

Association of Special Libraries and Information Bureaux. 

To-day to Monday, Sept. 26th.—Fiiteenth annual conference 
at Oxford. 

Engineering Public Relations Committee. 

Tues., Sept. 27th.—Mary Ward Settlement, Tavistock Place, 
W.C.1. “The Engineer and the Community,” F. H. 
Budden. 8 p.m. 

Institute of British Foundrymen. 


Saturday, Oct. \st.—-LANCASHTIRE Branco: Engineers’ Club, 
Albert Square, Manchester. ‘The Production of Certain 


Tron Castings,” J. Roxburgh. 4 p.m. Social evening in 
the Grand Hotel. 7 p.m. 

Saturday, Oct. 8th.-—BurNLEY Stcrion: Grammar School, 
Accrington. ‘‘Some Points on Non-ferrous Foundry 
Practice,” A. Phillips, 6 p.m. 


Institution of Civil Engineers. 

Saturday, Sept. 24th,—MANCHESTER AND District Associa- 
TION: Visit to Davyhulme sewage works, Manchester. 
2.30 p.m. 

Institution of Electrical Engineers. 

Saturday and Sunday, Sept. 24th and 25th._—TRANSMISSION 
Section: Summer visit to North Wales. 

Institution of Engineers and Shipbuilders in Scotland. 

Friday, Oct. 7th—Grosvenor Restaurant, Gordon Street, 
Glasgow. James Watt dinner. 6.30 p.m. 

Institution of Locomotive Engineers. 

Wednesday, Sept. 28th.—Institution of Mechanical Engineers, 
Storey’s Gate, Westminster, 8.W.1. ‘‘ The Exhaust Steam 
Injector,” L. J. Kastner. 6 p.m, 

Institution of Mechanical Engineers. 

Wecnesday, Sept. 28th.—Yorksurre Brancu: Mappin Hall, 
Sheffield. “ Plastics,’ H. V. Potter. 7.30 p.m, 

Thursday, Oct. 6th.—YoORKsHIRE Brancu: Hotel Metropole, 

Leeds. ‘‘ Safety in Factories,’’ L. N. Duguid. 7,30 p.m. 

Friday, Oct. 14th.— Storey’s Gate, West minster, 8.W.1. Informal 
meeting. ‘*‘Coal Utilisation Research,” J. G. Bennett. 
6.30 p.m. 

Thursday. Oct. 20th.—Connaught Rooms, Great Queen Street, 
W.C.2. Annual dinner, 6.45 for 7.15 p.m. 

Fricay, Oct. 2\st.—Storey’s Gate, Westminster, 5.W.1. 
dential Address, D. E. Roberts. 6 p.m. 

Institution of Sanitary Engineers. 

Friday, Oct. 7th.—Hill’s Restaurant, Caxton House, Tothill 
Street, S.W.1. Opening Sessional Meeting. 7.30 p.m. 

Friday, Oct. 14th.—Caxton Hall, Westminster, 8.W.1. “* Sani- 
tary Works in Large Buildings,” W. C. Easdale and 
D. Easdale. 6.30 p.m. 

Junior Institution of Engineers. 

Friday, Oct. 7th—39, Victoria Street, Westminster, 
Social Reunion. 6 to 10 p.m. 

Friday, Oct. 14th.—39, Victoria Street, Westminster, S.W.1. 
“Some Applications of Bitumen with Special Reference to 
Emulsions,” A. P. Morris. 7.30 p.m. 

Keighley Association of Engineers. 
Saturday, Sept. 24th.—Excursion to Heysham and Morecambe- 
Model Engineer Exhibition. 

To-day and Saturday, Sept. 24th.—Royal Horticultural Hall, 

Vincent Square, S.W.1. 11 to 9.30 daily. 
Railway Club. 

Thursday, Oct. 6th.—Royal Scottish Corporation Hall, Fetter 
Lane, E.C.4. ‘The London and Birmingham Railway,” 
H. W. Bardsley. 

Royal Aeronautical Society. 

Thursday, Oct. 20th.—Institution of Mechanical Engineers, 
Storey’s Gate, Westminster, S.W “The Use of Light 
Alloys in Aircraft Construction,” R. le Coeuvre. 6.30 p.m. 


Presi- 


S.W.1. 











PERSONAL AND BUSINESS ANNOUNCEMENTS. 


THe National Federation of Iron and Steel Merchants 
has opened offices at Brettenham House, Lancaster Place, 
Strand, London, W.C.2. Telephone: Temple Bar 7150. 


Mr. Mark Burton has been offered and has accepted the 
position of joint managing director of Marshall, Sons and Co. 
(Successors), Ltd. Mr. Burton has had over forty years’ expe- 
rience of the business conducted by Messrs. Marshall at the 
Britannia [ronworks, and on the acquisition of that business by 
Thos. W. Ward, Ltd., of Sheffield, he was appointed general 
manager. 

Mr. R. Gretron Lowe, who recently relinquished his appoint- 
ment a8 marketing officer of the Brush Electrical Engineering 
Company, Ltd., to become general manager of Whitehead 
Switchgear, Ltd., of Cardiff, has now joined the board of White- 
head Switchgear and Inventions, Ltd., a new company formed 
to take over the interests of Whitehead Switchgear, Ltd., and 
Whitehead Electrical Inventions, Ltd. A new works is approach- 
ing completion at Treforest, near Pontypridd, Glamorgan, for 
the production of H.T. and L.T. switchgear under Whitehead 
patents, and Mr. Gretton Lowe will be responsible for its 
management. 








CONTRACTS AND ORDERS. 


The Editor is always happy to print short announcements of 
contracts and orders in this column provided they are sent to him 
in time to have news value and that they are likely to interest readers. 





Tue Brus Exvecrrica, Eneaingsrine Company, Ltd., 
Falcon Works, Loughborough, has received a further order from 
the Birmingham and Midland Motor Omnibus Company, Ltd., 
for fifty double-deck, front-entrance, 56-seater bodies, of com- 
posite construction, to the special desigre and requirements of 
the chief engineer, Mr. L. G. Wyndham Shire. These bodies 
will be mounted on S.O.8. six-cylinder compression-ignition- 
engined chassis, designed and manufactured by the Birmingham 
and Midland Motor Omnibus Company, Ltd. 
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A Seven-Day Journal. 


launching of the “Queen Mary.” 
chain drags brought the hull slowly to rest at a 
point only a short distance from the ends of the 
launching ways, when the eight tugs took charge 
of the floating ship and brought her safely to her 


Road Goods Transport and National 
Emergency. 


On Thursday, September 22nd, the Minister of 


‘Transport announced that in anticipation of the 
responsibilities which would be placed upon him 
in @ national emergency and the powers which he 
would be called upon to exercise, he has reviewed the 
steps which would be necessary to secure the most 
efficient use of road transport in such an event. 
The Defence (Road Transport) Committee, consisting 
of four leading men in the industry, together with a 
representative of railway-owned road transport 
and a labour representative, has now developed a 
detailed scheme, the essence of which is to make the 
maximum use of the experience and ability of men 
of good will in the industry for the purpose of 
efficient transport working. For this purpose the 
boundaries of the present traffic areas are modified 
to accord with plans of the Food Defence and Air 
Raids Precautions Departments. Under the chairman 
of Traffic Commissioners assisted by a small advisory 
committee of operators, each area is divided into a 
number of districts, and to each district is assigned 
an officer of the Traffic Commissioner’s staff, who 
becomes the district transport officer. He is the 
executive officer of a District Transport Committee of 
operators, on whom will fall the main burden of 
disposing of the available transport in their district 
to the best national advantage. Operators, however, 
will be encouraged to make temporary working 
‘groups’ or voluntary combinations, under a 
group manager, chosen by themselves. The scheme 
provides first for a “cautionary stage” in which 
the District Committee will act by way of advice 
and assistance; but in certain circumstances and 
in certain districts it may be necessary to switch 
over rapidly to a second stage of ‘‘ permit working,” 
under which full use may be made of any powers 
given to the Minister to prohibit the use of any goods 
vehicle, unless it is used in accordance with the condi- 
tions of a permit given by the district transport officer 
on the advice of the District Transport Committee. 


The “ Asama Muru.” 


THE ‘“‘ Asama Muru,” of the Nippon Yusen Kaisha 
Line, is now on her second ‘ maiden” voyage. It 
will be recalled that this 17,500-ton liner was forced 
aground in the harbour of Hong Kong about a year 
ago by a typhoon in which wind velocities up to 
167 m.p.h. were experienced. Her position after the 
typhoon had ssed was very serious. Owing to 
the fact that her draught was shallow at the time and 
that there was an abnormal tidal rise of 5ft. or so 
she was lifted so far ashore that salvage measures 
were rendered very difficult. It was estimated that 
before she could be refloated it would be necessary 
to lighten her by as much as 6500 tons, and, there 
being practically no cargo to remove, all water, fuel, 
anchors, and boats, and other movables, together with 
two out of her four engines, had to be lifted out. 
Even so lightened, the effect was not large enough, 
and it was found necessary to fit ten buoyancy tanks 
around the hull, each having a buoyancy of about 
50 tons. A channel had next to be cut to allow the 
ship to reach deep water, and altogether 25,000 
charges of dynamite were exploded and 7800 tons of 
rocks, clay, &c., were removed. Six months after 
she had grounded, the ship was refloated. Temporary 
repairs were made at Hong Kong, and the ‘“‘ Asama 
Muru ” then went to the Nagasaki yard, where, in 
addition to restoring the ship, an extensive overhaul, 
refurnishing, and general renovation was carried out 
by Mitsubishi Heavy Industries Company. 


Coventry’s Water Supply. 

Last Tuesday, September 27th, there came up for 
consideration by the Coventry City Council a pro- 
posal by the Waterworks Committee for a new water 
supply scheme to take water from the River Severn 
at Upton-on-Severn. At present the city can obtain 
on demand 3,000,000 gallons per day from Birming- 
ham at the rate of 7d. per 1000 gallons. The water 
comes from Shustoke. There is also an agreement 
that at twelve months’ notice a further 3,000,000 
gallons could be obtained, but at a greater cost, since 
the water would have to come from Wales. New 
wells are being sunk at Meriden and Green Lane, but 
the additional supply thus made available will not 
be sufficient for future needs. The dependable yield 
from existing sources if the option on an additional 
supply from Birmingham is excluded is about 
7,000,000 gallons per day, together with about 
750,000 gallons from the new wells. The present 
daily average consumption is 6,385,000 gallons. The 
Committee gave consideration to the question of 
utilising the River Avon, but found that the amount 
of water available would not be sufficient. Before 
deciding to recommend the new scheme, the London 
School of Economics and Political Science was 
approached and prepared a forecast of Coventry’s 
population in the year 2001. It is proposed to lay a 


the rural districts of Upton-on-Severn, Pershore, 
Evesham, Alcester, Stratford-on-Avon, Warwick, 
and Meriden. At the last-named place a new reser- 
voir would be constructed. The scheme would be 
carried out in two instalments, the first to cost 
£757,000, and provide a flow of 5,000,000 gallons daily, 
and the second, to cost £652,000, and increase the 
flow to 10,000,000 gallons a@ day. It is thought that 
the cost of the water might be no more than that to 
be paid for the additional supply from Birmingham. 


A Southern Railway Appointment. 


Ir is announced that on October Ist Mr. A. 
Raworth, the Southern Railway’s Electrical Engi- 
neer for New Works, is to become the company’s 
Chief Electrical Engineer. Hitherto the electrical 
work has been controlled jointly by Mr. Raworth and 
Mr. Herbert Jones, Mr. Raworth being responsible 
for all new works and Mr. Jones for the operation of 
the electrical equipment, staffing, and running of 
trains, &c. On September 30th Mr. Jones retires, and 
the whole of the work connected with the company’s 
electrical department will be controlled by Mr. 
Raworth, who was appointed chief assistant to the 
Electrical Engineer of the London and South-Western 
Railway in 1912. In 1918 he became Electrical 
Engineer to the South-Eastern and Chatham Railway, 
and after the amalgamation he was responsible to 
Sir Herbert Walker for the whole of the electrifica- 
tion of the Eastern Section suburban lines of the 
Southern Railway. In July, 1925, he became the 
company’s Electrical Engineer for New Works, and 
was responsible for the whole of the new electric 
extensions, the major schemes being from London 
to Brighton, London to Eastbourne, Bexhill, and 
Hastings, London to Portsmouth, vid Woking, and 
London to Bognor, Littlehampton, and Portsmouth, 
vid Horsham. Mr. Herbert Jones’ association with 
electric traction extends over forty years. In 1898 
he was appointed chief assistant to the Waterloo and 
City Railway, and subsequently Electrical Engineer 
of the London and South-Western Railway. In 1923 
he became Chief Operating Electrical Engineer to the 
Southern Railway. 


Dry Rot in Wood. 


IN view of further experience and experiment on 
the part of the Department of Scientific and Indus- 
trial Research on‘the problems associated with dry 
rot in wood, a much enlarged third edition of the 
Forest Products Research Board Bulletin No. 1 
has just been issued by the Stationery Office. The 
bulletin states that in spite of the familiarity of dry 
rot, the number of cases still arising in which decay 
has been caused by faulty building construction and 
the improper use of timber, or where inadequate 
remedies have been applied, is simple evidence of 
the need of wide dissemination of all information 
which may assist in reducing what is the cause not only 
of a very large wastage, but of many serious acci- 
dents. The purpose of the bulletin is to present 
in a simple and practical form the sum of existing 
knowledge on the subject. It has been written by 
specialists in each aspect of the subject, and deals 
with the identification and the conditions of growth 
of the fungi causing dry rot, their detection and 
remedy, and the precautions to be taken in designing 
buildings, and in the use of timbers therein to prevent 
the outbreak of dry rot. 


Launch of the “Queen Elizabeth.” 


THE launch of the 1030ft., 85,000 gross ton Cunard 
White Star liner ‘“ Queen Elizabeth’’ on Tuesday 
last, September 27th, marked another outstanding 
success in the long history of shipbuilding at the 
Clydebank yard of John Brown and Co., Ltd. Over 
100,000 people were accommodated in and around 
the yard, there being, besides the launching platform 
itself, large stands on the port and starboard sides 
of the ship, besides vantage points on the Rivers 
Clyde and Cart. Shortly before 3 o’clock the Royal 
party, which included her Majesty the Queen, and 
the two young Princesses, arrived at the south end 
of the jetty, where they were received by officials 
of John Brown and Co., Ltd. Passing around the 
head of the fitting-out basin, the party reached the 
ramp leading to the launching platform, whére a 
pause was made while the Natignal Anthem was 
played. At 3.15 the Queen read, in a clear voice, the 
King’s message to the Nation of hope and good cheer, 
and made reference to the part which the new liner 
would play in uniting the peoples of Great Britain and 
America. The Quéen paid tribute to the work of 
all those who had brought the great ship into being. 
For the next fifteen minutes there was a pause in the 
programme as a sharp breeze delayed the incoming 
tide. It was not until the appropriate tide point was 
reached at 3.37 that the hull began to move and the 
creaking of launching timbers overpowered the 
voice of the Queen in the actual naming ceremony. 
Moving down the ways with increasing speed, the 
hull was waterborne in the short time of ninety 





pipe line over a route 41 miles in length, through 





The numerous 


berth in the fitting-out basin. After the launching 
ceremony tea was served in the mould loft, when 
the Royal Toast was proposed by Lord Aberconway, 
the chairman of John Brown and Co., Lid., who 
wished success to the “‘ Queen Elizabeth” and her 
owners. Sir Percy Bates, Bart., chairman of Cunard 
White Star, Ltd., responded, and Mr. 8. J. Piggott, 
the resident director of John Brown and Co., Ltd., 
at Clydebank, replied. 


Automobile Research. 


THE seventh annual report of the Automobile 
Research Committee, which has just been published 
by the Institution of Automobile Engineers, and 
covers the period July Ist, 1937, to June 30th, 1938, 
shows increased interest in the progress of research in 
the automobile industry. Last year the number of 
members interested in research was 258, but by June 
this year that number had increased to 281. The 
expenditure on research for 1936-37 was £15,900, 
while that for the current year was £17,000. The 
staff of the Research Department has been increased. 
Considerable progress, the report states, has been 
made during the year, and the following programme of 
researches already in hand has been continued :— 
Cylinder wear, the wear and cracking of bearings, 
brake squeak, gear durability, the cold starting of 
petrol engines, lubricating oil consumption, materials 
for deep drawing, engine friction at high speeds, 
wheel impact, the silencing of motor cycles, body 
panel drumming, heat transfer from brake drums 
to wheel rims, engine bearing temperatures, the oxida- 
tion and gumming of lubricating oils, and the fatigue 
failure of crankshafts. In all these branches progress 
is recorded, and the report contains a brief summary 
of the work done. A tribute is paid to Dr. H. J. 
Gough, Chairman of the Research Committee, who 
recently retired on becoming Research Director to the 
War Office. 


New Laboratories at Shrewsbury School. 

New laboratories were opened last Saturday, 
September 24th, at Shrewsbury School. They contain 
complete new physics and biology departments, and 
the old “Darwin” science building has been 
adapted as a chemistry department. The labora- 
tories were declared open by Sir William Bragg, 
who said that there seemed to be a suggestion that 
he would find it necessary to ask why a school with 
a great classical tradition should have any part in 
scientific teaching. He was strongly of the opinion 
that one could not have science taught anywhere 
more thoroughly and better than in a school where 
the classical tradition held. In these days the clas- 
sical tradition could not reach its entire fulfilment 
except in conjunction with the study of the natural 
world. It was said that man first began to develop 
from his humble state when he began to make tools, 
and so increased the power of his hands. It must be 
remembered that another tremendous step was made 
when man first made measuring and scientific instru- 
ments that increased his power of seeing and hearing 
and observation. It was in that newer world that was 
encountered so much that tended to alter our lives. 
Sir William then gave some examples of the applica- 
cation of the new knowledge and its effects and, con- 
tinuing, said that he had been speaking about the 
material side, but he wished to emphasise that the 
study of the outside world was part of a real education. 


Flare Path for Empire Flying Boats. 


Last Saturday, September 24th, two of the Empire 
flying boats took off, the one for Singapore and the 
other for Durban, in the darkness just before dawn 
broke instead of in daylight. The course the pilots 
should follow and the take-off were illuminated by a 
line of flares. These flares weré mounted on buoys 
and arranged in a line of six to mark off an area of 
clear water leading into the wind. Each flare con- 
sisted of two bulbs fixed to a mast mounted on the 
top of the buoy. A 12-volt battery contained within 
the buoy supplied the necessary current to light the 
18-watt lamps, and the colour chosen for the lamps 
was amber, in order that there should be no possi- 
bility that they might be confused with the naviga- 
tion lights of shipping. When a machine is to take 
off, the buoys are taken out in two launches and 
arranged at intervals of 200 yards on a line leading 
into the wind. The length of the clear path is thus 
1000 yards. The two launches stand by about 100 
yards from each end of the path and the buoys are 
left in position until it is clear that the flying boat has 
no intention of returning. They then pick up the 
buoys and return to shore in readiness to relay the 
path when required. We understand that the system 
may be further developed, and that it may eventually 





seconds, some ten seconds less than the time of the 


be used for night landing. 
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The 74in. Pretoria Reflector. 


No. 


(Continued from page 


ITVWHE telescope is housed in a building which marks 

a departure froin the customary dome-enclosed 
structure commonly seen at observatories. A cross 
sectional drawing of the building was included among 
the drawings repreduced in the Supplement with our 
issue of September 16th. From that drawing and 
from the photographic views reproduced herewith it 
will be noted that the structure consists of a 
rotating cylindrical steel work turret mounted on 
top of a concrete base. 


The turret has an outside diameter of 61ft. It was 














MODEL OF TURRET AND BASE 


fabricated by the Cleveland Bridge and Engineering 
Company, Ltd., at Darlington and was shipped in 
sections to Pretoria, where it was erected by Dorman 
Long (Africa), Ltd. The base of the turret consists 
of a ring composed of double channels, each in eight 
equal lengths, fastened together by means of fish- 
plates. On this ring—as will be seen best in the accom- 
panying illustration, showing a model of the structure 


II. 


328, September 23rd.) 


clothed with 14 $.W.G. galvanised steel sheets fixed 
by means of galvanised bolts and nuts. Provision 
is made for fixing an interior lining to the structure. 
A ladder outside the turret provides access to the 
top, round which there is a handrail. The space 
between the two main arches is permanently closed 
by the covering attached to the ninth rib, which is 
fixed to the foundation ring and to a cross girder 
between the arches near their crown. From that 
girder onwards the space between the arches is entirely 
unobstructed in order to allow free vision for the tele- 
scope when in any position from the vertical down to 
the horizontal. This gap when the telescope is not in 
use can be closed by a pair of sliding shutters. In 
end elevation these shutters are in the form of an 
inverted L. They run on two straight rails, one fixed 
to the foundation ring and the other, parallel with the 
first, fixed across the crown of the turret. Each 
shutter is provided with four ball-bearing rollers, 
two engaging with the lower rail and two with the 
upper. The shutters are operated simultaneously by 
means of a 2 H.P. motor. Power is transmitted from 
this motor to three pinions on each side of the opening. 
These pinions engage with racks fixed to each shutter, 
one at the foot of the vertical limb, one at the top 
end, and one at the bend. The shutters can be 
opened or closed at a speed of about 2in. per second. 

In addition to the shutters, the opening between 
the main arches can be closed by means of wind 
screens. One of these screens moves across the top 
of the opening, while the other moves up and down 
the front and partially round the bend. These 
screens are operated independently by an electric 
motor fitted with two electro-magnetic clutches 
and are employed, when the telescope is in use, to 
close the gap between the main arches except for a 
portion in line with the telescope axis. 

The steel turret is carried on twenty-four canted 
rollers mounted on ball-bearing brackets on the under- 
side of the foundation ring. These rollers run on a 
circular rail track on top of the concrete wall of the 
lower part of the structure. To preserve the revolving 
turret central with the lower fixed part sixteen pairs 
of lateral rollers mounted on brackets which are 
attached at intermediate points to the foundation 
ring bear against the back and front edges of the 
circular rail. The turret is rotated by means of two 
3 H.P. motors on opposite sides of the lower wall. 
These motors drive pinions which engage with a 
circular steel rack fixed to the inner face of the 
foundation ring. The speed of the motion is about 
one revolution in six minutes. No attempt is made 





are mounted two main arches, composed of plates 





to rotate the turret automatically in pace with the 


carried out by the Cleveland Bridge Company. 

It has already been remarked that observation at 
the Newtonian aperture of the telescope is rendered 
difficult by the fact that that aperture is situated at 
the far end of the tube, and because for reasons of 
deflection it is not practicable to attach an observing 
platform to the tube. The height of the Newtonian 
aperture above the floor level and also its distance 
horizontally from the wall of the turret vary with the 
setting of the telescope, and, in addition, change 





slowly during an observation as the telescope rotates 
about the polar axis. To meet these conditions, an 
observing carriage of a novel design has been con- 
structed in accordance with a suggestion made by Mr. 
Gordon Leith, of Johannesburg, the architect for the 
Observatory buildings. 

This carriage, illustrated herewith, is built of steel 
angles and plates. Its basis is a vertical steel frame, 
27ft. high and 10ft. wide, which is arranged to travel 
round the inside of the turret, except past the L5ft. 
wide observation gap. At its upper end the frame is 














MODEL OF OBSERVATION CARRIAGE 


supported by two rollers running im a channel track 
extending round the top of the turret wall. At its 
foot it rests on a two-wheeled bogey, running on a 
circular track, which is provided on the gallery of the 
building. Two lateral rollers serve to keep the foot 
of the frame in alignment with the track. The frame 
is connected to the bogey by means of a horizontal pin 
lying radially with respect to the turret, the function 





of this pin being to equalise the weight on the rollers. 
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and angles. These arches are spaced about L5ft. 6in. 
apart. On the base ring there are also erected seven- 
teen ribs, eight on each side and one midway between 
the arches. These ribs are of lattice work construc- 
tion and each is in the form of a vertical column with 
a lightly curved lattice work roof truss at its upper 
end. The roof trusses are disposed radially and are 
connected to the two main arches. The top ends of 
the columns are connected together and to the arches 
by a lattice work ring. Outside this structure is 











THE OBSERVATION CARRIAGE UNDER CONSTRUCTION 


movement of the telescope during an observation. 
The rotation is manually controlled from any one of 
three stations, one on each side of the north—or 
lower—pier supporting the polar axis and one on the 
Newtonian observing platform described below. The 
power movement of the shutters and wind screen is 
controlled from stations on the foundation ring of the 
turret. All the rollers for the turret and all the gear 
for operating the shutters and wind screens were 
made by Howard Grubb, Parsons, the fitting being 
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The movement of the frame relatively to the turret 
is effected by means of a 2 H.P. motor which is con- 
nected through differential gearing to two pairs of 
pinions, one pair at the top and one pair at the foot 
of the frame. These pinions mesh with two steel 
racks fixed to the turret wall. 

A vertical column is mounted on the front face of 
the frame in top and bottom bearings. This column 
can be rotated about the vertical axis defined by the 
bearings by means of a one-tenth horse-power geared 
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motor operating through a friction-driven pinion and 
a toothedsector. From this vertical column a counter- 
balanced observing platform projects horizontally for 
a distance of 21ft. The platform is carried by four 
rollers constituting an upper and a lower pair, the 
upper pair engaging behind track surfaces on the 
vertical column and the lower pair reacting against 
the front of other track surfaces on the same column. 
A motor of two-third horse-power mounted on the 
platform drives, through reduction gearing, a pinion 


which meshes with a steel rack fixed to the front of 


the vertical column. The platform has a vertical 
travel of 17ft. and is governed in its movement 
by a friction brake and limiting switches. The 





three motors controlling the movement of the 
platform, together with the motors controlling 
the rotation of the turret, are governed from 


push buttons arranged on the platform, the electric 
current being supplied by trolley: wires running round 
the turret wall. The accompanying engraving of the 
observing platform shows it while it was under 
erection in the works of Howard Grubb, Parsons and 
Co. To facilitate a study of the general construction 
of the platform, we also reproduce a photograph of a 
model of it. 

On page 364 we reproduce four views illustrating 
the erection of the turret and the telescope at 
Pretoria. 








Empire Exhibition, Glasgow. 


No. XXII. 
(Continued from page 333, September 23rd.) 


N the following article we continue our description 
of the exhibits in the sugar machinery section 
of the Palace of Engineering. 


A. F. Craic anp Co., Lrtp.; H. W. AtrKEN COMPANY, 
Lrp. 

In view of participating in the central exhibit 
of the sugar factory, the associated companies, 
A. F. Craig and Co., Ltd., and H. W. Aitken Company, 
Ltd., both of Caledonia Engineering Works, Paisley, 
are not showing very extensive sugar machinery 
exhibits. However, a model of a three-roller crusher, 
fitted with “‘ Aitken’ patented intermeshing rollers, 
suitable for the primary crushing of sugar cane, is 
on view. In this design of crusher the rollers are 
formed with intermeshing teeth, which may be 
likened to a number of double helical gear wheels 
mounted on a common shaft. Hence the cane cannot 
pass between the rollers without being thoroughly 
macerated and broken up in preparation for the 
following units of the milling plant. With this type 


of crusher a claim is made for a high efficiency of 


juice extraction. a 

An exhibit of the firm’s ironfoundry department 
is a display of various samples of Aitken “* Grano ”’ 
metal for sugar mill rollers and other metals for 
general machinery castings. According to the firm, 
the best sugar mill roller is one which, as it wears 
presents to the cane an open as well as a hard granular 
surface, so that the roller continues to bite the cane 
as wear takes place ; in fact, the conflicting desiderata 
of durability and a non-polishing surface are required. 
It is stated that “‘Grano” metal is satisfactory in 
these respects. Sugar mill rollers are manufactured 
in this metal in various types, including the patented 
** Keyless’ pattern, whereby the roller shell is 
shrunk on to the shaft throughout its length. These 
rollers are made with hermetically sealed ends, so 
that juice cannot find its way into the interior of the 
roller. 

Although in no way connected with sugar 
machinery, the exhibits described hereunder are all 
products of these two associated companies, and, 
since they are to be found on the same stands in the 
Palace of Engineering, it will be convenient to 
describe them in this article. Included in these 
exhibits is an interesting diagrammatic model, 
partly in section, of which a reproduction is made 
in Fig. 146, of a continuous’‘coal-tar distilling plant, 





showing a pipe still, distilling column, stripping 
columns for the distillates, and heat exchangers for 
preheating the crude charge by means of the vapours 
from the distilling column. 

Crude tar is the source of a considerable number 
of chemical substances which find many industrial 
applications. In most cases the commercial products 
are mixtures of neutral, acidic, or basic compounds, 
conforming to certain specifications. They comprise 
such materials as motor benzol, solvent and heavy 
naphthas, varying grades of creosote, road tars, 
and pitch. The subdivisions of some of these general 
fractions yield phenols, cresols, and certain of the 








of low-temperature processes, but in order to dis- 
tinguish the last-named from high-temperature 
products, they are generally known as coal oils. 
These tars and oils are processed to produce com- 
pounds substantially hydro-carbon in nature, with 
the hydro-carbons of low-temperature oil more 
closely related to petroleum than to the hydro- 
carbons of high-temperature tar. Coal tar is less 
complex in composition than crude petroleum, and 
its separation into narrow groups of compounds is 
therefore a matter of simplicity. 

A method of treating these tars or oils is to process 
them by continuous distillation in a pipe still- 
fractionating column unit, such as is shown pictorially 
in the model. The crude tar is preheated by the 
outgoing products and flashed in a small column to 
eliminate water and some light naphtha. The residue 
from the flash column is then pumped through the 
pipe still, where it is heated to a predetermined 
temperature ; thence it passes to the main fractionat- 
ing column, which is, in effect, a series of short columns 
superimposed, fitted with decks and bubble caps. 
The lightest fraction is taken from the top of the 
column in the form of vapour and is liquefied in 
a condenser. The other distillates required are 
withdrawn from the decks at suitable intervals. 
The liquid reflux generally adopted for the main 
control is the lightest cut yielded by the crude tar, 
and by discharging this cut on to the top bubble 
deck it absorbs heat from the vapour with which it 
comes into contact, resulting in the revaporisation 
of the reflux and the condensation of a heavier 
vapour. The interchange of heat between the ascend- 
ing vapour and the downflowing liquid is aided by the 
bubbling of vapour through the oil on successive 
decks. There is a temperature gradient throughout 
the column resulting from the introduction of cooling 
medium in the form of reflux flowing over the bubble 
decks, which may be regarded as cooling surface, 











Fic. 147—HEAT EXCHANGER—AITKEN 


xylenols for the manufacture of synthetic resins. 
It will thus be seen that the economic distillation 
of coal tar as a primary product is of importance. 

In recent times developments have taken place 
in the type of equipment for the distillation of coal 
tar, and, we are informed by the company, the shell 
still—used either as a batch or as a continuous 
unit—is not considered as efficient as a tube still 
and bubble tower, which yields, in one operation, 
products of definite specifications. In this way, 
the amount of redistillation required can be reduced. 

Coal tars are by-products of the manufacture of 
coke and coal gas from bituminous coals in coke 
ovens or gas retorts. They are also the products 
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FIG. 146-MODEL OF CONTINUOUS COAL-TAR DISTILLING PLANT~AITKEN 





bringing the hot and cold materials into intimate 
contact. 

To regulate the characteristics of the various 
fractions in commercial operation, separate stripping 
sections are provided for each side product where 
superheated steam is introduced to strip out the 
lighter fractions and to give the product the required 
initial boiling point or flash point. Temperature 
and pressure indicators and recorders are connected 
to all important points, whereby positive control 
of the complete unit can be carried out automatically. 

In the diagrammatic model, a flash drum is shown 
for dehydrating the charge, after the charge has 
been heated in a heat exchanger, and before the 
heavy fraction is charged into the still. Also shown 
is the drum for collecting the reflux, used for control- 
ling the temperature of the distilling column, as 
described above. The control and pump-house 
is shown in section, indicating the necessary pumps 
and control board, with temperature, pressure, and 
flow-control instruments. 

As an example of mineral oil distilling and refining 
plant, there is shown on the stand a heat exchanger 
of the firm’s standard design, illustrated in Fig. 147. 
It is the pattern used to recover waste heat from 
still vapours and to heat charge oil; the exhibit 
is sectioned to show the details of construction. 
A floating end is arranged to allow for the differential 
expansion as a result of the temperature difference 
between the inlet and outlet. The exchanger shell 
is of mild steel, and the tubes and tube plates of 
Admiralty brass, the tubes being tinned inside and 
outside to resist corrosion. Yet another exhibit 
showing distilling plant is a small bubble tower, as 
used for stripping light oil distillates from heavy dis- 
tillates. The tower has a mild steel shell which is 
cut away to show the decks and their method of 
support. Two decks are shown in section. 

Representing the textile machinery manufactured 
at the companies’ works, the double shearing machine 
illustrated in Fig. 148 is suitable for finishing stair 
runners and narrow carpets of all kinds. The machine 
shown has a capacity for carpets up to 36in. wide, 
but other machines are suitable for widths from 27in. 
to 225in. They can be supplied with either one or two 
spirals. Heavy initial cuts are taken by the front 
spiral and the finishing cuts by the rear spiral. To 
raise the pile of the carpet before the shearing opera- 
tion takes place, a revalving brush is fitted. A 




















Szpr. 30, 1938 


THE ENGINEER 


355 








second brush can be arranged to clean the back of the 
carpet, so as to obtain an even shearing action. In 
order to avoid ridges being formed in the spiral or 
ledger blades, the spirals are provided with a travers- 
ing movement. 

Another interesting model shown is the soda 
recovery plant for paper mills, illustrated in Fig. 149. 
This plant is designed for the treatment of the spent 
liquor resulting from the digestion of grass by the 
plain soda process. It comprises a quadruple effect 
evaporator, of patcnted inclined construction, com- 
plete with its fittings ; a condenser; an air pump ; 
a cooling water pump; a black liquor feed pump ; 
and a condensed water pump. The model also shows 
a rotary soda furnace complete with electric motor 
and reduction gear for driving suitable grates, steel 
casing for the brickwork, and electrically driven 
fan and air connections, and so forth. A waste heat 
boiler, with feed pump and fittings, can also be seen. 

The dissolving plant shown in the model consists 


such machines, and the world’s supply of factory or 
refined sugar has all to be passed through the centri- 
fugal machine at least once. 

For drying crystalline and granular materials, 
separating liquids from solids and separating liquids 
of different specific gravities by centrifugal force, 
these machines are particularly applicable. An 
improvement in the design claimed by the firm is the 
centrifugal machine which incorporates a self-dis- 
charging basket, an example of which is shown on 
the stand in the form of a 42in. by 24in. belt-driven 
machine. The self-discharging basket can be used for 
many classes of free-drying granular and crystalline 
materials. The basket is so arranged that the 
contents by means of their own weight fall through 
an opening in the bottom, after drying. If the sugar 
or other crystalline material cannot be satisfactorily 
dealt with in a self-discharging basket, it is sometimes 
possible to use a plough or discharger to break up the 
load and cause it to be quickly discharged. A 42in. 





























Fic. 148—DOUBLE CARPET SHEARING MACHINE—AITKEN 


of a mild steel dissolving tank and liquor mixing 
tanks, with pumps. The causticising plant consists 
of four causticisers, with stirrers and lime baskets, 
driving gear, line shafting with motor and liquor 
pump, and lime filtering plant. The treatment effects 
the recovery of soda from the spent liquor and pro- 
duces caustic liquor for reuse in the digester house. 
Watson, LAIDLAW AND Co., Lrp. 

Many industrial processes previously carried out 
in slow and inefficient ways can be performed quickly 
and economically by means of methods depending 
upon the effects of centrifugal force developed in the 
baskets of centrifugal machines running at high speeds. 
We have described some of the industrial hydro- 
extractors of this type shown on the stand of Watson- 
Laidlaw and Co., Ltd., in a previous issue (September 
9th, 1938), and below we describe the centrifugal 
machines shown which are particularly suitable for 
the sugar industry. The sugar industry is one of the 
chief users of centrifugal machines, as every cane and 





beet sugar factory and every sugar refinery uses 


by 20in. electrically driven centrifugal machine on 
view on the stand is fitted with such a plough, a 
flat-bottomed basket and a saw plate discharge valve. 

Another of the innovations introduced many years 
ago by the firm is the method of driving these 
machines by hydraulic power. A whole battery of 
centrifugals can be conveniently driven by water 
raised to the necessary pressure by a pump. Each 
centrifugal has its own water motor, and the spent 
water is returned to a storage tank to be used over 
again. This method of driving is claimed to result 
in low maintenance costs and to be simple and reliable 
in operation. An example of a water motor driven 
machine is also shown on the stand. 

Arranged on a common framing structure, the three 
machines mentioned above are fitted with a new 
design of spindle head control, which is claimed to 
give more precise control at both normal and high 
speeds. Another machine shown—a suspended 36in. 
by 18in. centrifugal machine—is fitted with a fluid 
coupling, and is shown running for demonstration 
purposes. The fluid coupling is stated to be useful 




















FIG. 149-MODEL OF SODA RECOVERY PLANT FOR PAPER MILLS—AITKEN 


when varying speeds are required, since the basket 
speed can be readily controlled by regulating the 
flow of oil between the two half couplings. This 
machine is fitted with a steel basket, but baskets are 
frequently made of materials which are resistant to 
corrosive acids, particularly for use in the chemical 
industry. 


Potrr, CASSELS AND WILLIAMSON. 


The well-known firm of centrifugal machine 
specialists, Pott, Cassels and Williamson, of 
Motherwell, are represented on one of the stands 
leased by the Scottish group of sugar machinery 
manufacturers in the Palace of Engineering. Although 
typical examp,es of the firm’s workmanship, the two 
machines shown on the stand are not primarily 
intended for use in the sugar industry, but they are, 


sugar centrifugals which are the products of its works 
at Motherwell. 

Illustrated in the accompanying engraving, 
Fig. 150, is what the firm designates as an inter- 
locked type of under-driven hydro-extractor, which 
is shown on the stand. This machine, designed 
to meet the requirements of the Home Office and 
the revised Factory Act regulations, is widely used 





Fic. 150—HYDRO - EXTRACTOR-—POTT, CASSELS 


in the textile and laundry trades. All its movements 
are completely interlocked, and a single control 
wheel is arranged to actuate the complete cycle of 
operations. Until the safety cover is closed, the 
control wheel cannot be moved to the starting 
position. Furthermore, when the control is moved 
to the starting position, the current to the motor is 
automatically switched on and the cover is locked 
and cannot be opened until the machine comes 
to rest. 

Another automatic feature of the machine is an 
arrangement for predetermining the time during 
which the machine shall run. At the expiry of this 
predetermined period the control wheel automatically 
cuts off the current and at the same time applies a 
brake. An inspection window is fitted in the safety 
cover, an interior light being provided so that the 
basket and its contents can be inspected while the 
machine is running. As soon as current is applied 
to the motor an exterior red pilot lamp lights and 
remains lit until the current is automatically cut 
off at the end of a run. For emergency use a push- 
button switch is fitted so that the operator can stop 
the machine at any time, independent of the automatic 
gear. 

The outstanding feature of the other machine 
shown on the stand—a suspended type of centrifugal 
as used in the chemical industry—is the application 
of an hydraulic coupling to the drive, enabling it to 
be run at varying speeds with a single-speed motor. 
This coupling is also claimed to form an efficient 
protection to the motor against shocks and varying 
loads. 





THE Mrrrtees Watson Company, LTp. 


Amongst the accessories and specialities suitable 
for use in the sugar industry shown on the stand of 
the Mirrlees Watson Company, Ltd., of Scotland 
Street, Glasgow, C.5, is an instrument known as the 
““Panohmer,” with its accompanying recording 
apparatus, illustrated in Figs. 151 and 152. This 
instrument is used for the control of boiling opera- 
tions, in evaporators for concentrating the sugar 
juice into syrup, and vacuum pans, where the syrup 
is further concentrated into crystals, by means of 
an electrical conductivity method, whereby the relative 
degree of supersaturation of the liquor can be deter- 
mined. The electrical conductivity of the boiling 
liquor is a measure of its supersaturation, if the con- 
ductivity of the crystals be regarded as zero. 

The apparatus consists of a pair of electrodes, 
which are fixed in the side of the pan, fairly low down, 
at a point where there is good circulation, and where 
they are out of direct contact with steam bubbles. 
These electrodes are connected to the ‘‘ Panohmer ” 
instrument. The instrument is also connected to a 
source of A.C. supply. It should be noted that it 
may be placed in a position remote from the pan or. 





in full view uf the pansman. Direct current cannot 


however, of similar design to the large batteries of 
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be used by reason of the polarising and electrolytic 
effects produced. The circuit of the instrument 
comprises a milliampere meter connected in series 
with a variable resistance, thus measuring the current 
passing between the electrodes. 

The readings on the milliampere meter forming 
the indicating dial of the instrument are in inverse 
ratio to the density of the liquor. Therefore, in the 
earliest stages of the boiling process, the needle 
lies against the 100 deg. mark, the conductivity of the 
dilute liquor being beyond the range of the instru- 
ment. As concentration progresses, the conductivity 
gradually increases, and when the graining point is 

















Fic. .151—* PANOHMER ** INSTRUMENT—MIRRLEES 


being approached, the readings are brought within 
the range of the instrument by adjusting the resist- 
ance forming the voltage control. The course of 
boiling can then be followed by taking readings at 
regular intervals, or the recording instrument can be 
used to give a continuous chart. By recording the 
conductivity chart of an experienced pansman, it 
is stated to be possible for other operators to repeat 
his results exactly. The charts also give data from 
which the rate of flow of syrup can be regulated ; 
of the point at which granulation should be started, 
or at which seed grain or sugar dust should be drawn 
into the pan; and other valuable indications. 

An apparatus for the continuous clarification of 














Fic. 152—‘‘ PANOHMER’’ RECORDER—MIRRLEES 


sugar juices, developed by N. B. Bach, and manu- 
factured by the company, known as the “ Bach” 
continuous subsider, is shown in model form on the 
stand (Fig. 153). This subsider has a number of 
novel features, which will be clear from the description 
below. Juice from any type of cane is claimed to be 
clarified rapidly, the average time for juice to pass 
through the tank being about three quarters of an 
hour. 

A diagrammatic illustration of the subsider is 
reproduced in the accompanying line engraving, 
Fig. 155. The apparatus comprises a mild steel 
flash and liquor level regulating tank, connected to 
the main subsider tank. The last-named tank is of 
mild steel, circular in shape, with a steeply sloping 
conical bottom. Inside the tank is a series of trays 
sloping upwards towards the centre, each tray being 





provided with chain scraper gear actuated from a 
central shaft. Similar scraper gear works on the 
conical bottom. Juice distributing and draw-off 
pipes of ample size are provided. 

One of the advantages of the arrangement is com- 
pactness. The surface of the liquor is sealed from the 
atmosphere by means of a floating film of oil, which 
avoids the occurrence of surface evaporation of the 
hot liquor. In this way heat loss and uncontrollable 
radiation and convection movements in the tank are 
eliminated. Consequently, the firm states, settling 
is rapid, and comparatively small tanks are required 
for a given capacity. This feature is claimed to be of 
importance, for the volume of juice in the Bach sub- 
sider is much less than in other constructions, and 
therefore the time required for juice to reach the 
evaporator is reduced, in turn reducing both sucrose 
losses through inversion and heat losses. 

Heated juice is led to four distributing chambers 
around the wall of the tank, the main delivery being 








MELEE EH 
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below the lowest tray. Therefore hot juice is fed 
regularly around the periphery of the tank, tending 
to maintain the temperature throughout the appa- 
ratus. A further measure taken to reduce heat 
losses consists of a neat covering of insulating 
material for the outside of the tank. The trays slope 
upwards toward the centre, where the clear juice is 
drawn off at one point only for each tray, and the mud 
is swept gently off the trays towards the periphery, 
where the area is large and the velocity low, so that 
the mud is not carried back by the incoming flow of 
rising juice. 

As is well known, gases form in sugar factory muds 
at the bottom of settling tanks, which, if not carried 
away, accelerate inversion of sugar in the liquid. 
This is not a serious shortcoming in intermittent 
subsiders when the tanks are emptied at regular 


the clear juice automatically rises, and, as men- 
tioned above, one outlet is arranged to draw off the 
juice uniformly from this point of optimum clarity. 
This arrangement is claimed to be more efficient than 
drawing off the juice from the periphery of the tank. 
The circumference of the tank may be 50ft. to 70ft., 
and it is difficult to draw off clear juice uniformly 
by a small pipe with several branches. In that case 
slight irregularities in settling affect the clarity 
of the juice at once, whereas in the firm’s subsider 
the irregularities have time to disperse before the 
juice is drawn off. 

Sloped at an angle of at least 45 deg., the bottom 
of the subsider gives, it is claimed, a dense mud, 
and enables a maximum volume of clarified liquor to 
be drawn off when liquidating the tanks at the 
week-end or during mill stops. No surface scums 
are able to enter the subsider, for they are auto- 
matically drained in the liquor level regulating tank. 
The liquor entering this tank is separated from any 
vapour it may contain and any scums which form are 
carried off at the overflow. 

Another model shown on the stand is that of the 
Vallez rotary filter, which can be used with a patented 
paper pulp process, or with Kieselguhr, decolorising 


Vapour Led 


Out to Roof 
Juice Inlet 







Draw Off Cocks 








Trays 
Chain Scrapers 


Lagging Clear duice 


R 


“THe Enginece 


Muds Outlet 


FiG. 155—DIAGRAM OF SUBSIDER—MIRRLEES 


carbons and similar filtering mediums, for filtering 
melt liquors in cane sugar refineries, for syrup in 
raw sugar factories, for beer and non-alcoholic 
beverages, and for the purification of water. Using 
Kieselguhr (diatomaceous earth) or decolorising 
carbons, filtration in cane sugar factories, in chemical 
factories, and animal, vegetable, and mineral oil 
refineries are stated to be carried out successfully. 
In addition, the Mirrlees-Vallez rotary filter can be 
used for the removal of suspended matter from the 
first and second carbonatation juices in beet or cane 
sugar factories, from industrial waste water, mining 
concentrates, and paper pulp from soda lye. 

The construction of the filter shown the 
accompanying engravings, Figs. 154 and 156. It 
consists of a series of disc-shaped filter ** leaves ”’ 
mounted on a hollow shaft enclosed in a cylindrical 
cast iron shell. These leaves are hollow and are 
covered with filter cloth. The material to be filtered 
is pumped into the filter shell under pressure, and the 
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leaves and shaft revolve slowly as the liquid is being 
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FiG. 154—ROTARY LEAF FILTER—MIRRLEES WATSON 


intervals, but with the continuous type of subsider 
large volumes of mud accumulate and much gas may 
be formed. In the Bach subsider the risk of inversion 
is claimed to be reduced by automatically introducing 
a jet of steam into the concentrated muds at regular 
intervals. It is stated that a small puff of steam frees 
the accumulated gases, which thereupon rise to the 
top of the tank. To prevent accumulation of gas 
under the conical trays, they are not fitted ‘closely to 
the shaft, thus enabling gases to rise to the next com- 
partment, and, finally, through the film of oil to the 
surface. 

The draw-off pipe in each compartment is placed 
at what can be termed the ‘‘ focal ” point to which all 





filtered. Each leaf filters as a unit, discharging the 
filtrate into the shaft, which serves as a common 
header for carrying the filtrate out of the shell. 
Each leaf (Fig. 156) is made up of two round 
perforated plates A spaced about fin. apart by a 
coarse mesh wire screen B. These plates are clamped 
firmly together on the screen with the metal hub C 
at the centre and the metal ring D at the periphery. 
By means of clamping rings E and F the filter cloths G 
are secured to the outside of the perforated plates. 
The rings E and F are bolted together, adding rigidity 
to the leaf. The hub is bored to fit the filter shaft and 
is recessed in the middle. Large ports H enable the 
filtrate to pass freely from the space between the 
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perforated plates into the chamber J in the hub. This 
chamber in turn discharges the filtrate through 
openings into the hollow shaft. 

The filtering element consists of a series of leaves 

mounted on a hollow shaft spaced at regular intervals, 
from 3in. to 6in. apart. The leaf hubs fit over the 
shaft and are keyed thereon. Holes are drilled in the 
shaft at proper intervals to allow the filtrate from the 
leaves to enter. Male couplings threaded to each end 
of the shaft clamp all the hubs together, and paper 
gaskets are inserted between the hubs to prevent any 
unfiltered liquid from leaking into the hollow shaft. 
The male couplings are fitted into corresponding 
female couplings in the outlet pipe and driving shaft, 
respectively, and this whole assembly turns in large 
gland bearings at each end of the filter. The drive, 
which rotates the filter leaves, is transmitted through 
the couplings, thereby maintaining a constant 
pressure on the hub joints and preventing leaks. 

Four angle bars are fastened to the outside of the 
leaves, parallel to the shaft, which serve to space the 
outer edges of the leaves 
at the correct distance 
apart. These bars also act 
as scrapers to remove any 
cake which may stick to 
the sides of the shell when 
cleaning the filter. The 
entire filtering element can 
be removed from the filter 
without disturbing the 
drive or piping around the 
filter. 

Divided on the horizon- 
tal centre line, the filter 
shell is a cast iron cylinder, 
with inspection doors on 
one side of the upper 
half. On the top is placed a 
spray pipe used for remov- 
ing cake from the leaves. 
The sprays are so mounted 
that each leaf revolves 
between two of them, and 
the whole surface of the 
leaf is sprayed. The bot- 
tom of the lower half of the 
shell isshaped like a trough. 
When the filter is used 
to remove solids from solu- 
tions which form a heavy 
cake, this trough contains 
# right and left-hand screw 
conveyor, which discharges 
the cake through a door 
situated in the middle of 
the bottom. When the 
filter is used for clarification 
with a filter aid, the screw 
conveyor is replaced by a 
perforated pipe, as shown 
in Fig. 154, which is used 
for agitating and disinteg- 
rating the filter mat before 
it is drained from the filter. 

The bottom of the shell 
is provided with flanged 
inlet connections, whichare 
piped to a common header 
outside the filter, into which 
the main inlet valves are 
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connected. This arrange- =!) ee 
ment is for providing an 4 

even distribution of the — 
incoming liquid throughout ‘iemaen < 


thefilter body. Adraincon- 
nection is provided at the 
lowest point of the trough. 
Gearing and driving pul- 
leys to revolve the filtering element and the screw 
conveyor are placed at one end of the shell, and at the 
other end is mounted the outlet pipe for the filtered 
material, wash water, and so forth. 

Other exhibits on the firm’s stand in connection 
with sugar machinery include examples of cane knife 
blades and reproductions of routine test cards, which 
indicate how the steel used in their manufacture is 
tested for high fatigue resistance both with and across 
the direction of rolling. Various classes of special 
irons, such as “ Nitensyl,’’ durable and sugar mill 
roller metal, are also shown, together with micro- 
graphs illustrating the differences in the structures. 

(To be continued.) 
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INSTITUTION OF AUTOMOBILE ENGINEERS’ NEW PREsI- 
bENT.—Mr. Perey Crosbie Kidner, who will be inducted as 
President of the Institution of Automobile Engineers on 
October 4th, was born in 1878 and received his education 
at Blundell’s School, Tiverton, and the Crystal Palace 
School of Engineering. After serving his apprenticeship 
with J. Johnston and Co., general engineers, Elgin, he was 
appointed director and assistant works manager of Vaux- 
hall Ironworks, Ltd. (afterwards Vauxhall Motors, Ltd.), 
and remained a director of the firm for twenty-two years. 
He is at present a director of Hartwell’s Ltd., Oxford, and 
of Ricardo and Co. (Engineers), Ltd., London and Shore- 
ham. He was elected a member of the Institution in 1907, 


has been a member of Council since 1932, and a Vice- 


(Continued from page 


| by our first article we dealt with some of the differ- 
ences in design between the ‘‘ Queen Elizabeth ” 


engines. 

It may be recalled that when the ‘‘ Queen Mary ” 
was laid down the chairman of Cunard White Star, 
Ltd., Sir Percy Bates, stated that the size of the 
new liner and its speed were no greater than was con- 
sidered essential by the owners to provide with a 
similar ship the contemplated weekly service between 
Southampton and New York. The dimensions were, 
he said, the result of long and careful consideration 
of the requirements of weight and space, which had 
to be allowed for various items of hull structure, 
accommodation, and hotel services, propelling 
machinery, fuel, water, stores, &c., in association 
with such power as would enable the owners to ensure 
the maintenance of a regular service with a definitely 
scheduled time-table between terminal ports. We 
are informed that exactly similar conditions have 
governed the design of the ‘‘ Queen Elizabeth.” 
At an early stage the result of the investigations 
into the design of the “‘ Queen Mary ” showed that 
the magnitude of the structure of the hull would be 
such that questions of its scantlings and strength 
would lie well outside the former limits of experience. 
In the light of its previous knowledge of the construc- 
tion and design of large ships, John Brown and Co., 
Ltd., were able to collaborate with the owners’ 
naval architect, Mr. George McL. Paterson, and 
their superintendent engineer, Mr. John Austin, 
in a thorough investigation of the structural design 
of the ship. The provision of ample strength to 
meet the worst conditions of North Atlantic service 
was kept continuously in view, any suggestion of 
reducing weight at the expense of an adequately, 
strong structure being regarded as quite inadmissible. 
The scantlings and structural arrangements which 
were subsequently developed received the complete 
approval of Lloyd’s Register of Shipping for 100 A.1 
classification, and of the Board of Trade. A similar 
general procedure was adopted in the case of the 
“Queen Elizabeth,” which varies only from that 
of the “ Queen Mary ” where required by the revised 
planning of the passenger accommodation and the 
main and auxiliary propelling machinery. 
A major factor in the preliminary investigations 
was the question of the most suitable form of hull, 
considered both from the aspects of speed and the 
associated minimum power, sea-kindliness, and the 
resulting comfort of passengers. It may be recalled 
that decisions in the case of the ‘‘ Queen Mary ” 
were only made after an extensive programme of 
model experiments had been carried out in the firm’s 
own tank at Clydebank. They included over 
7000 experiments on numerous models, and the study 
of suitable propellers for the selected hull form, while 
other important research work included experiments 
on steering, rolling, and bilge keels. In the light 
of the continuous development of ship form, but 
taking into account the excellent service results of 
the “‘ Queen Mary,” a further scheme of experimental 
work was undertaken for the “‘ Queen Elizabeth ” 
which has resulted in a still more economical form 
being found. 

Hutu DEsIGN. 

The principal characteristics of the new liner, 
which were illustrated clearly by the engravings 
published with our last article, comprise a well- 
raked stem, a main flush deck running in an unbroken 
line from the bow to the bridge structure, and a 
full cruiser stern, with a streamlined bridge, clear 
top decks, usual fore and aft rig, and two large funnels 
of suitable rake. The structure comprises fourteen 
decks, namely, the house tops, sports deck, sun deck, 
boat deck, promenade deck, main deck, “A” and “B” 
decks, restaurant deck, and “C” to “FF” decks, 
including the partial lower decks, which are dis- 
continued in way of the extensive machinery spaces. 
The principal subdivision of the ship is effected 
by fifteen transverse water-tight bulkheads, while 
the double bottom, covering the whole length of the 
ship, contains over fifty main compartments. When 
account is taken of the additional subdivision afforded 
by the inner skin in the engine-rooms, and the side 
oil bunkers in the boiler-rooms, giving a total number 
of 140 water-tight compartments below the bulkhead 
deck, it is seen that the question of the strength and 
safety of the ship has been planned in compliance 
with the latest and most recent marine scientific 


and the “Queen Mary,” and illustrated them by 
views of the ship under construction and of the 
official model, and also gave some dimensions and 
particulars of the hull and propelling machinery. 
We now pass to a more detailed consideration of the 
principles underlying the design of the ship and her 
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system for hydraulically controlling water-tight 
bulkhead doors. There are forty-nine water-tight 
doors, twelve sliding vertically and thirty-seven 
sliding horizontally, and they range in size up to 
6ft. 6in. high and 4ft. 6in. wide (clear opening). 
Such doors are designed to withstand a load of 36 
tons and still remain water-tight. The power supply 
is independent and comprises two Weir pumps, 
each designed to deliver. sufficient fluid at a pressure 
of 700 lb. per square inch, for closing all the doors 
in less than one minute from the order to “ cfose 
water-tight doors,” including a _ pre-warning of 
approximately seven seconds given by an electric 
bell at each door before the door actually starts 
to close. The hydraulic system is divided into three 
circuits, two of which are controlled from the bridge 
and one at the entrance to the turbo-generator room. 
Of the two circuits controlled from the bridge,. one 
embraces all the hold doors with the exception of 
those in the turbo-generator room, and the other 
all the passenger accommodation doors. The third 
circuit controls the door in the turbo-generator 
room. When the doors are under such central 
control, any door can be stopped or opened locally 
by means of a handle, from either side of the bulkhead, 
but on release of this handle the door will auto- 
matically close so that there is no likelihood of any 
persons being trapped in any compartment, or of 
the safety of the vessel being endangered. When 
any door is operated its movement is recorded on the 
indicator fitted on the bridge. The power control 
gives an operating load in excess of 6 tons in the 
hydraulic cylinders and enables the door to crush 
through considerable obstructions. For the informa- 
tion of the officer on the navigating bridge, an 
indicator is installed which shows the position and 
number of each door and whether closed or open. 
Irrespective of the power control, each door can be 
closed by hand gear from the door itself or from deck. 
Returning to the strength considerations of the ship, 
it may be stated that the bulkhead forming the inner 
boundary of the bunker tanks throughout the boiler- 
rooms, in addition to its subdivision value, is ef 
considerable benefit to the strength of the vessel 
to resist longitudinal bending. 

Consideration has also been given to the longi- 
tudinal strength in considering the design of the upper 
works. To ensure that stresses of too great a magni- 
tude shall not be incurred in its upper members, 
the superstructure has been divided into convenient 
sections by five expansion joints extending from the 
promenade deck upwards. The necessarily large 
stresses which have to be withstood by the strength 
decks and sheerstrakes of the shell plating, which 
comprise the upper flange of the main hull girder, 
call for the use of double plating over a considerable 
portion of this region, but excessive thicknesses and 
weight have been avoided wherever necessary by the 
incorporation in this part of the structure of a large 
amount of high elastic limit steel. 

The side framing is a combination of main frames 
of channel section, in combination with relatively 
close-spaced web frames, about three frame spaces 
apart, throughout the whole lengih. These webs 
are generally carried in one transverse plane right up 
to the strength deck, and in association with partia! 
bulkheads in the side bunkers and ’tween decks and 
webs in the superstructure houses form ample pro- 
vision against any transverse racking forces which 
may be experienced. 

The beams are generally of channel section, with 
the addition of angle reverses where the requirements 
of special conditions call for extra strength and 
stiffness. They are supported generally by four rows 
of close-spaced pillars or suitably stiffened pillaring 
bulkheads. 

The massive nature of the structural work is 
apparent in the exceptional size of the wide-spaced 
pillars in the machinery spaces with their great height 
and unusually large superimposed loads. It is also 
evident in the large clear spaces devoted to the prin- 
cipal public rooms in the superstructure, with their 
associated web frames, strong beams, deep girders, &c. 
Some impression of the size of the vessel’s structure 
will be conveyed by the main hull castings, compris- 
ing the stem, the four propeller shaft brackets, the 
stern post, and the rudder stock and frame, and bow 
hawsepipe. The total weight of this group of castings 
exceeds 600 tons. 

The rudder itself weighs over 140 tons, and the 
job of hoisting it into position on the ship involved 
many days of intricate work. An interesting feature 
of the rudder is the two doors fitted into the sides, 
and also the permanent steel ladder fitted inside to 
enable inspection to be made at any time when the 
vessel is in dry dock. 

All these steel castings were supplied by William 
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President since 1934. 


The ‘‘ Queen Elizabeth ”’ is fitted with the “‘ Stone ” 





Beardmore and Co., Ltd., of Parkhead Steel Works, 
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Glasgow, which firm also completed the steel castings 
for the steering gear and forged steel tiller, which is 


being finished by Brown Brothers and Co., Ltd., of 


Edinburgh. Figs. 5, 7, and 8 show the propeller 


brackets and propellers, and the A and B portion 
and the C, D, and E portion of the cast steel stern- 
frames erected in the Parkhead machine shops. 

At this point brief reference may be made to 


the 


Darlington Forge Company, Ltd., of Darlington, and 
a view of one of these large tubes in course of machin- 
ing in the company’s shops is given in Fig. 6. The 
two funnels, the casings for which have been made 
and the boiler uptakes completed, are of special 
interest. The forward funnel will be over 70ft. in 
height from the boat deck; the other slightly less 





in height, while the distance from the keel to the top 





surfaces of the domestic and drinking water tanks are 
being treated with the special material ‘‘ Boturos.”’ 


PROPELLING MACHINERY. 


As the design for the *‘ Queen Elizabeth  deveioped 
it was found that an installation of twelve large 
oil-fired water-tube boilers would require to be fitted. 
The design of the boilers, which were built by John 
































FiG. 3—MAIN GEAR WHEEL CASTING 


main propellers supplied by J. Stone and Co., Ltd., 
of Deptford and Charlton, London. They are some- 
what smaller than those originally fitted on the 
“Queen Mary,” but are identical with those now in 
They are four-bladed and for each casting, 
over 50 tons of Stone’s turbiston bronze was poured, 
the finished weight being 303 tons. A view of one of 
the finished propellers is reproduced in Fig. 9. The 


service. 





propeller shaft stern tubes were supplied by the 





of the forward funnel is 180ft., and the cross section 
of each funnel is 44ft. by 30ft., which would easily 
permit three engines of the ‘“‘ Royal Scot” placed 
abreast to run through. 

For the protection of the inner surfaces of the 
hull, Bitumastic solution coverings and enamels 
were used. Nearly half a million square feet of sur- 
faces will be coated, involving the use of 1800 gallons 
of solutions and 190 tons of enamels. The internal 





Fic. 4—BoOTTOM HALF GEAR CASE CASTING 


Brown and Co., Ltd., at Clydebank, and are twice the 
size of any so far installed in mercantile ships, were 
entrusted to Yarrow and Co., Ltd., of Scotstoun, 
which firm supplied the working drawings. They 
are fitted with superheaters and large air preheaters ; 
the working pressure is 425 lb. per square inch, and 
the steam temperature 750 deg. Fah. The heating 
surface of each boiler is 20,500 square feet, the 
superheater surface 10,100 square feet, and the air 
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heater surface 27,300 square feet. 
sets of quadruple-expansion, single-reduction geared 
turbines. 
boilers in the ship was influenced to a great extent 
by the requirements of the hull water-tight sub- 
division. The four main engines are contained in 
two engine rooms, the forward engines drive the 
two outer screws, the aft engines drive the inner 
SCTOWS. 

The twelve boilers are contained in four rooms. 
A closed stokehold system has been adopted in 
preference to the closed trunk system of forced 
draught, air being forced into the boiler-rooms 
and flowing thence through the air preheaters to the 





There are four 


The arrangement of the machinery and 


placement pumps, each driven by «a Laurence Scott 
motor developing 51 H.P., the drive being trans- 
mitted through a high-efficiency worm reduction 
gear. For the fuel oil transfer duty the pump is 
designed to give an output of 100 tons per hour 
when running at a speed of 94 r.p.m. against a total 
working pressure of 55 |b. per square inch. For all 
the pumps the control equipment is by Allen West 
and Co., of Brighton. 

As already stated, the waste gases from the 
furnaces are ejected through two funnels. In order 
to ensure further that no soot or ash shall be deposited 
on the decks, Howden-Alexander wet-type dust 
Over 600 tons 





collectors are fitted in the uptakes. 














FiIG.{5—PROPELLER BRACKETS AND PROPELLERS 


furnaces, which, besides eliminating complicated 
and cumbersome air ducts in the boiler-rooms, 
facilitates the eflicient arrangement of steam mains 
and other pipes. The control of the air supply is 
also simplitied, thereby giving better combustion 
conditions and effecting economies in oil fuel con- 
sumption. Owing to the circulation of such large 
quantities of air through the boiler-rooms the working 
conditions of the staff are unusually pleasant, the 
boiler-rooms being cool even in the hottest weather. 
The surrounding parts of the structure also are kept 
thereby adding to the comfort of the 
Electrically driven Howden fan units, 


( rol or, 
passengers. 





of water per hour will be used in the washing of the 
waste furnace gases before they are discharged into 
the air. Smoke observation windows and CO, 
indicators are provided in order to enable the com- 
bustion conditions to be regulated to give the highest 
efficiency. 


MAIN TURBINES. 

Each of the four propelling units consists of four 
turbines, an H.P., first I.P., second I1.P., and L.P. 
turbine and a condenser, grouped around a main 
gear wheel, each turbine driving a separate pinion, 





which engages with the main gear wheel. 


Each of the propeller shafts is fitted with a massive 
solid four-bladed manganese bronze propeller, already 
referred to, the weight of each propeller being about 
303 tons. Each set of machinery can be used for 
manoeuvring purposes, and ample power is allowed 
for astern working, astern turbines being incor- 
porated in each of the second I.P. and L.P. turbine 
casings. The main condensers, which are double 
flow, are fitted throughout with cupro-nickel con- 
denser tubes. They are more fully described below. 

The oil fuel for the ship is carried in side bunkers 
and the double bottom tanks of the boiler rooms, An 
air and overflow pipe system is arranged so that the 
escape of oil fuel vapour with its distinctive odour 








FiG. 6—BORING A MAIN STERN TUBE 


is not permitted in any part of the ship or accom- 
modation. Five filling stations are provided at con- 
venient positions which will allow of the vessel being 
fuelled in eight hours, no manual labour being 
required, except for coupling up the hoses. The 
whole operation of bunkering can be carried out 
without interfering in any way with the storing of 
the ship or the embarkation of passengers. 

The horse power to be developed by the propelling 
machinery installation is such that the vessel can 
maintain a regular fortnightly service throughout 
the year between Southampton, Cherbourg, and New 





York, ample time being allowed in the terminal 











FiG. 7—CAST STEEL STERN FRAME PIECES A AND B 


twelve in number, supply the air for combustion 
purposes to the boilers. 

Stothert and Pitt, Ltd., of Bath, supplied eight 
size 33 A rotary displacement oil fuel pressure pumps, 
each driven by a 12 H.P. Laurence Scott motor at 
varying speeds of 1500/750 r.p.m. through high- 
efficiency worm reduction gear. Each pump 
designed to give an output of 20,000 Ib. of fuel oil 
per hour when running at a speed of 270 r.p.m. 
against pressures rising to 175 lb. per square inch. 
Fig. 10 shows one of these pumps. 

In addition to these pumps, which were sent to 
the Wallsend Slipway Company, Ltd., for use with 
the burning equipment, the firm supplied direct to 
John Brown and Co. three size 8x12 rotary dis- 


is 














The diameter of each of the four main gear wheels is 
about 14ft. and the weight of the four wheels together 
totals nearly 320 tons. 

The gear cases, weighing 200 tons, have been fitted 
to close limits. In Figs. 3 and 4 we show one of the 
main gear wheel castings, and a bottom half gear 
case casting. Most of these larger castings were 
supplied by Harland and Wolff, Ltd., and were made 
at the firm’s Clyde Foundry at Govan, Glasgow. 

The total weight of the castings supplied exceeded 
1100 tons, and included that of the gear cases, gear 
wheel centres, turbine casings, thrust blocks, and 
pedestals, &c. 

The gear wheel centres weigh 51} tons each, and 


Fic. 8—-CAST STEEL STERN 





the gear casing bottoms about 54 tons each. 





FRAME PIECES C, D AND E 


ports for fuelling, watering, and storing of ship and 
preparing the passenger accommodation for the 
oncoming voyage, and under favourable conditions 
it is possible that the westerly passage across the 
Atlantie between Cherbourg and New York may be 
accomplished in about four days. No official figures 
are available but a total power of between 180,000 
to 200,000 S.H.P. may be predicted. 

It is the intention of the owners that the ship will 
sail and arrive at stated hours at each terminal port, 
this being possible owing to the ample margin of 
power which has been allowed, in order that any time 
lost due to the vagaries of the weather can be made 
up if conditions permit. Where occasions call for it, 
it will be possible for the ship to arrive in port, dis- 
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embark passengers, re-store, re-fuel, and embark 
passengers and proceed on her next voyage after 
only twelve hours in port. 


MAIN CONDENSING PLANT. 

The four main turbine units of the ‘“‘ Queen Eliza- 
beth,” together with the various auxiliaries, are 
arranged to operate on the Weir closed circuit feed 
system. 

The four Weir regenerative type condensers, which 
have been built by John Brown and Co., Ltd., are 
of the well-base type with condensate reservoir, one 
condenser serving each set of main propelling tur- 
bines. They are arranged on the outboard side of 
the main engines in the aft engine-room and inboard 
in the forward engine-room. The circulating water 
fiows in two passes through the tubes, entering 
through two branches at the bottom of the water end 
and discharging through two branches at the top, all 
branches being at the aft end of the condensers. The 
tubes are placed so as to provide the wide steam lane 
to the bottom of the condenser which is typical of 
the Weir regenerative design. This feature provides 
for the reheating of the condensate, as it drips from 
the tubes and falls as ‘“‘ rain ’’ to the base of the con- 
denser, to approximately the temperature of the 
incoming exhaust steam. The actual temperature 
of the condensate in the wells of the condensers is 








FiG. 9—BRONZE PROPELLER 


guaranteed to be within 2 deg. Fah. of the tempera- 
ture corresponding to the vacuum measured at the 
turbine exhaust flange, under all variations in load. 
These conditions ensure the effective deaeration of 
the condensate, as described above. 

The condensate wells or reservoirs have sufficient 
capacity to allow for normal fluctuations in the flow 
of feed water in the circuit, and each contains a 
Weir automatic float-operated closed feed controller. 
Should the water level in the condensers fall owing 
to an increased demand by the feed pumps, the closed 
feed controllers allow additional water to be drawn 
into the condensers from the feed tank. Since this 
additional feed enters the circuit through the con- 
densers it is fully deaerated. Conversely, in the 
event of the condenser water level rising, owing to a 
slackening of the demand from the feed pumps, the 
controller allows the extraction pumps to withdraw 
the excess water and discharge it into the feed tank 
through overflow valves. The equilibrium of the 
system is thus maintained correctly at all loads 
without the necessity for hand manipulation of the 
pumps or valves. Each closed feed controller com- 
prises a 6in. supplementary feed valve and a 3}in. 
overflow valve combined in the one casing. 

The condensate is extracted from the regenerative 
condensers by Weir ‘“ Lo-Hed”’ electrically driven 
two-stage centrifugal pumps, eight of which are 
installed in all, four normally working and four 
stand-bys. The pumps are of the vertical-spindle 
two-stage type. The first stage impeller is the lower, 
thus permitting advantage to be made of the available 
static head below the condenser. The casings are 
split on the vertical centre line, and the suction and 
discharge branches are arranged on the rear casting, 
so that the pump may be opened up quickly by 
removing the front casing, and the shaft and impellers 
examined without dismantling the rest of the pump or 
breaking pipe joints. The pump casings are of gun- 
metal, the spindles of stainless steel, and the impellers 
of Monel metal, in order to withstand erosion. The 
pumps are driven by electric motors of 45-55 B.H.P., 
having a speed range of 850 to 1250 r.p.m. 

The pressure capacity characteristic of the pumps 
is designed to give stable operation at all loads and 
provide for satisfactory operation in parallel. 

The air and non-condensable gases are evacuated 
from the condensers by means of Weir steam jet air 
ejectors, the air suction connections being arranged 


on the condenser shells immediately beneath the 
top of the sloping baftle plates, which provide the air- 
cooling compartments in the condensers. Two sets 
of ejectors are provided for each main condenser, 
each set comprising a three-stage ejector with single- 
jet nozzles and convergent-divergent diffusers arranged 
vertically, with first, second, and third-stage surface 
coolers all contained within a single casing. 

Steam is supplied at 250 lb. per square inch, 650 deg. 
Fah., the steam nozzles being of Monel metal. The 
inter and after coolers are circulated by the main 
condensate on its way to the feed pump suction. 
The air and operating steam from the jets passes in a 
number of flows through the cooler tubes, all heat in 
the steam being conserved in the feed. ; 

On leaving the ejector coolers the condensate 
from each condenser passes through a drain cooler, 
receiving the drains from a low-pressure feed heater. 
Each drain cooler contains 1400 square feet of cooling 
surface, and is capable of raising the temperature of 
the feed water from approximately 84 deg. to 115 deg. 
Fah., the heater drains being thereby cooled to 
95 deg. Fah. before passing to the main condenser. 
The drain coolers are arranged four-flow on the water 
side, the cooling surface consisting of solid-drawn 
cupro-nickel tubes secured to rolled brass tube plates 
by screwed ferrules. After leaving the drain coolers 
the condensate next passes to the low-pressure feed 
heaters. They are of the Weir ‘‘ Multiflow”’ type, 
and each contains 1600 square feet of heating surface 
and is designed to raise the temperature of the feed 
water from approximately 115 deg. to 205 deg. Fah. 
They are arranged six-flow on the water side and 
receive heat from several sources, including vapour 
from the evaporators, the exhaust steam from the 
turbo-feed pumps, the drains from the intermediate- 
pressure feed heaters, and from the evaporator coils, 
together with a supply of steam bled from the main 
turbines. 

The low-pressure heaters are on the suction side of 
the feed pumps, which next discharge the feed through 
intermediate-pressure and high-pressure heaters on 
the way to the feed regulators and boilers. The 
low-pressure heaters are of the straight tube type, 
the heating surface consisting of solid-drawn cupro- 
nickel tubes, secured to rolled brass tube plates by 
screwed ferrules. a 

FEED Pumps. 

The boilers are fed by means of Weir multi-stage 
turbine-driven centrifugal feed pumps, eight of which 
are fitted in all, four working and four stand-by. 
They are supplied with steam at 400 Ib. per square 

















FIG. 10—-ROTARY OlL FUEL PUMP 


inch, superheated to 700 deg. Fah., and exhaust 
against a back pressure of 22-5 lb. per square inch 
absolute. The pumps are of the two-stage, three- 
bearing type, turbine and pump forming a single 
unit on a rigid bed-plate. The turbine is of the Weir 
type, with one pressure and three velocity stages, 
and is provided with a pressure governor connected 
to the pump discharge valve, and operating on the 
turbine throttle valve. The pump is of the ring section 
type with impellers and diffusers of Monel metal, 
and both turbine and pump end are supported from the 
centre line so as to eliminate the effects of expansion. 


FrEpD HEATING AND REGULATION. 


The turbo-feed pumps discharge the feed to the 
intermediate-pressure heaters, also of the Weir type, 
four being installed in all. Each I.P. heater contains 
a heating surface of 1200 square feet, and is designed 
to raise the temperature of the feed from approxi- 
mately 205 deg. to 320 deg. Fah., the heating medium 





being steam bled from the main turbine at a pressure 





of 150 lb. per square inch absolute, and, in addition, 
the drains from one H.P. heater. The I.P. heaters 
are arranged for the water to pass in four flows. 
The heating surface consists of solid-drawn copper 
U tubes expanded into forged steel headers. The 
heater shells are of mild steel with cast steel end 
covers and branches, and cast steel by-pass con- 
nections. The last stage of feed heating is by means 
of four Weir high-pressure surface heaters of similar 
construction to the I.P. heaters, but suitably designed 
for the higher pressures. Each H.P. heater contains 
a heating surface of 1100 square feet, and is capable 
of raising the temperature of the feed from approxi- 
mately 320 deg. to 370 deg. Fah., when supplied with 
steam bled from the main turbine at a pressure of 
230 lb. per square inch absolute. The admission of 
the feed into the boilers is controlled by Weir “‘ Robot”’ 
type boiler feed regulators, twenty-four of which arc 
installed in all. These regulators are of the float- 
operated type, with cast steel float boxes provided with 
forged steel covers, Monel metal ball floats and stainless 
steel float levers and needle valves, seats, &c. The 
operation of the regulator valve is effected hydrau- 
lically through the discharge pressure of the feed 
pump. When the float falls, due to increased demand 
for steam, it operates a needle valve controlling the 
flow of pressure water to a chamber containing a 
piston above the main regulator valve, which then 
rises under hydraulic pressure, thus admitting morc 
feed to the boilers. Conversely, when the water leve] 
and ball float rise, the main regulator valve falls and 
restricts the feed pump discharge. The feed is there- 
fore constantly regulated in accordance with the 
demand on the boiler, the feed being steady and con- 
tinuous. Cast steel boiler check valves are also pro- 
vided. Twelve sets of Weir ‘“‘ Mumford ” type auto- 
matic low-level alarm and oil fuel control gear are 
installed. Each set consists of a float gear contained 
in a surge chamber within the boiler drum, operating a 
needle valve. A device is arranged which controls the 
admission of steam to an alarm whistle and fuel 
shut-off valve. Should the water in the boiler fall 
below a safe working level, the float falls, opens the 
needle valve, and admits steam to the fuel cut-off 
valve situated on the main fuel line to the boiler and 
also to the alarm whistle. 


AUXILIARY CONDENSER SYSTEMS. 


In addition to the machinery supplied for the main 
closed feed system, as referred to above, the following 
units are to be installed for the auxiliary and turbo- 
generator feed systems. The level of the condensate 
in the wells of the port and starboard auxiliary con- 
densers is controlled by Weir float-operated closed 
feed control valves. 

The condensate is withdrawn from the auxiliary 
condensers by means of Weir vertical spindle extrac - 
tion pumps, one of which is motor driven and the 
other turbine driven. These pumps are of the two- 
stage type, of similar design to the main extraction 
pumps. The turbine-driven pumps have a combined 
centrifugal speed and emergency governor. The 
motor-driven pump has a variable-speed motor having 
a range of 1500 to 1650 r.p.m. The auxiliary con- 
densers are evacuated by means of Weir steam jet 
air ejectors of the two-stage type, with jets and coolers 
arranged within a single casing. Two Weir auxiliary 
turbo-feed pumps are provided, which are of the 
two-stage type with cast steel barrel casings and 
Monel metal impellers and diffuser rings. A Weir 
auxiliary feed-water heater is included in the system, 
having a surface of 360 square feet. The heating 
element consists of solid-drawn U tubes, the ends of 
which are expanded into a forged steel header. The 
condensers of the four turbo-generator sets are also 
furnished with Weir float-operated valves controlling 
the flow of condensate, which is withdrawn from the 
condensers by Weir ‘‘ Lo-Hed”’ type condensate 
extraction pumps, two of these being motor driven 
and two turbine driven. The vacuum in the con- 
densers is maintained by four Weir three-stage steam 
jet air ejectors. 

(T'o be continued.) 








Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 


THE ENGINEERS’ GUILD. 

Sir,—Mr. Robert Chalmers has only to look at the 
report of the Committee on the status of the engineer, 
presented to a meeting on May 16th, 1938. That Com- 
mittee had the following terms of reference : 

“To investigate the possibility of improving the 
status of the professional engineer.” 
Nothing more. 

At a prior meeting on November I7th, 1937, there 
was a meeting to discuss suggestions for the improve- 
ment of the salary and status of the engineer. Nothing 
more. 

Thus its primary object was status. Later, it drew up 
a constitution which stated its objects to be “‘ to promote 
the social and economic welfare of the engineer, to stimu- 
late public service in the profession, to encourage and 
develop the efficiency of the engineer, and to promote 
unity in the profession.’””’ Thus three further objects 
were added, all of which are pursued by every professional 
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body. There is thus not only a development of original 
objects, but a duplication of objects. 

The Council of the Institution of Civil Engineers con- 
sidered that these objects of status and salary were not 
within the scope of their current Charter, and that a 
supplementary Charter to secure them would not be in 
the best interests of the Institution. In that case the 
objects of the Institution of Civil Engineers are different 
to those of the Chartered Surveyors’ Institution and the 
RK.T.B.A. 

The former was established (inter alia) ‘to promote 
the general interests of the profession and to maintain 
and extend its usefulness for the public advantage.”’ 
Both have published scales of charges and both work to 
improve the salaries and status of their members. 

Mr. Robert Chalmers does not like political parallels. 
It ought not, I think, to be necessary for me to say that 
the principle of federation is the same, whether it be of 
States, of trade unions, or of women’s clubs. The trade 
unions, for example, demarcate their respective occupa- 
tions, yet they meet in congresses, national and world- 
wide, to confer on subjects common to them all. 

I cannot show that federations of professions as such 
have been established. They may or may not have been. 
But the point is nothing to me. The analogies I have 
pointed out are sufficient. The question in its broadest 
aspect is, Should the professions be federated ? To me 
it is almost an obvious proposition that they should. 

The principle of relativity to which so much attention 
has recently been directed shows that the universe is one 
and indivisible. All our knowledge is abstractions from it. 
The relation of those abstractions is much more obvious 
in some cases than in others. There is close community 
of interest amongst many professions. The answer to 
Mr. Chalmers’ question as to why the engineers should 
not combine with scientific bodies instead of this or that 
group of professions is quite easy. A few illustrations 
will suffice for the present purpose. What persons should 
be consulted about the erection of modern asylums and 
hospitals ? I suggest architects, medical officers of health, 
doctors, and nurses. Who should advise about the best 
sewerage systems ? I suggest engineers, chemists, sani- 
tury inspectors, and medical officers of health. Experts 
on any branch of knowledge or practice should be dele- 
gated for joint consultation as occasion demands. Pro- 
fessional jealousy should be utterly eliminated. Rivalry 
as to whether the architect or the engineer should be 
commander-in-chief should cease. One of the duties of a 
federation would be the demarcation of respective duties. 
! understand this has been done in the case of engineers 
and architects in Italy by Government action. Much 
better is it for reform to come from within than to be 
imposed from without. A. W. Crampton, F.S.I. 

London, N.W.2, September 27th. 








SIXTY YEARS AGO. 


In this paragraph last week the picturesque career of 
Mr. G. P. Bidder engaged our attention to an extent which 
left little room to do justice to the memory of that other 
great engineer, John Penn, whose death occurred almost 
at the same time. We will therefore devote this week’s 
note to a summary of an appreciation of Penn’s life and 
character by Mr. John Bourne—himself a celebrated 
engineer—which appeared in our issue of October 4th, 
1878. Bourne had known John Penn since 1840. He 
had a very high opinion of his ability. As a designer 
of engines of the largest and most difficult class, Penn, he 
said, occupied the very first place. He had not the 
originality, the range of attainment, or the genius of 
Ericsson, who, said Mr. Bourne, would be ranked by 
history next to James Watt, but he produced engines 
such as no one else was able to excell or equal. Bourne 
gave a thumb-nail sketch of Penn and his works at 
Greenwich. In many establishments, he said, the directing 
intelligence worked in an inverted order, the workmen 
controlling the foremen, and the foremen the master. In 
Penn’s case, however, the motive force and the directing 
skill was centred in himself, and from him the influence 
emanated which governed every department of his works. 
His reputation was gradually built up by a series of 
successes first with the oscillating steam engine for 
paddle boats, and later with trunk engines for screw 
steamers. His engines were always distinguished by the 
skill, symmetry, and elegance shown in their design, by 
the nice adjustment of their proportions, the fastidious 
care in the selection of the materials, and by the scrupulous 
accuracy of the workmanship. As a workman he had no 
equal in his own or any other factory. In every depart- 
ment, whether in the smithy, the turning shop, the 
fitting shop, or any other, he could take the tools out of 
the men’s hands and show them how the work should 
be performed. This ability gave him great power over 
the workmen, and enabled him to model his factory so 
that it became a pattern to all others in the Kingdom. 
He paid his men liberally, but he would have no drones. 
By the establishment of improved methods of working 
he succeeded in reconciling high quality with economical 
production. He quickened the speed of all his tools and 
was one of the first to adopt Sir Joseph Whitworth’s face 
plates and gauges and other instruments of precision as 
aids to accuracy. In early life, Penn, according to Mr. 
Bourne, had been employed as a workman by Jacob 
Perkins in connection with his steam gun. That gun had 
been under the consideration of the Government of 
Charles X in France. The Duke of Wellington was 
instructed to report on the results of experiments with it 
conducted by Penn. The Duke came to an adverse 
conclusion as regarded the gun, but formed a very favour- 
able opinion of John Penn. In 1830, the revolution in 
France swept away Charles X and also the gun. Bourne 
recorded that he had himself seen the gun in 1832 in the 
Adelaide Gallery, where it remained on show for some 
years until the establishment was broken up. 





12,500 S.H.P. Oil Engines for the 


Motorship 


‘VURING the past week at the Winterthur works of 
Sulzer Brothers, in Switzerland, there was a demonstra- 
tion trial of the machinery of the triple-screw Netherland 
Steamship Company’s new motorship “Oranje.” The 
ship, we may recall, was launched by the Queen of Holland 
on September 8th, during the celebration of the comple- 
tion of the forty years of her reign. The engines are of 
technical interest as they represent the latest Sulzer 
designs for high-power motorships. In Fig. 1 we repro- 
duce a view taken in the Winterthur erecting shops, 
which shows six Sulzer two-stroke engines in course of 
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“ Oranje.” 


stroke. On shop tests each engine develops a normal 
output of 12,500 B.H.P. at 145 r.p.m. The principal 
dimensions of the engine are :—Length, including thrust 
block, 20,285 mm. (66ft. 6in.); width, 3890 mm. 
(12ft. 9in.); height, 8140 mm. (26ft. 8in.). The main 
engines exhaust system is to be fitted with waste heat 
boilers in which part of the waste heat in the exhaust 
gases will be used to generate steam. 

On a bed plate of substantial design there are mounted 
the cast steel columns, which are bolted together to form a 
rigid framing to the engine. Apart from the use of cast 








FiG. 1—MAIN AND AUXILIARY ENGINES IN COURSE OF ERECTION 


erection. From left to right there will be seen two 
auxiliary engines for the ‘“ Oranje,” each having a 
designed output of 1800 B.H.P. at 280 r.p.m., two 5000 
B.H.P. two-stroke engines for Japan, and two main 
engines for the ‘‘ Oranje,” each with a designed output 
of 12,500 8.H.P. at 145 r.p.m. A further view of one of the 
‘“* Orange’s ” engines in course of erection is given in 
Fig. 3. 

Each main engine is of the single-acting two-stroke 
type with twelve cylinders of 760 mm. bore and 1250 mm. 
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steel for these columns, the design follows the normal 
Sulzer practice, the columns taking the stresses from the 
cylinders to the bed plates and also carrying the double 
guides for the crossheads. The columns are of exceptional 
width in order to ensure that there is no possibility of 
undesirable transverse vibration of the engine which might 
be transmitted to the ship. The cylinders are held down 
to the tops of the columns by tie bolts, and each cylinder 
is separate and of rectangular section, the adjacent 
cylinders being boited together to form a rigid block. 
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'n the design particular attention has been paid to 
effective cooling of the eylinder liner. As will be seen 
from the drawings, the top of the liner projects above the 
cylinder, and is fitted with a ring with special cooling 
water guides, which ensure a rapid flow of water in a pre- 
determined direction and speed to ensure efficient cooling 
for the hottest part at the top of the liner. The principle 
of scavenging follows the usual Sulzer design, and incor- 
porates a double row of scavenge ports on one side of the 
eylinder and a single row of exhaust ports opposite 
them. Automatic non-return valves are fitted to the 
upper row of scavenge ports. The cylinder cover itself 
is in two pieces, the central piece of which is of cast iron 
and contains the openings for fuel valve, relief valve, 
indicator connection and starting air valve. The outer 
annular-shaped part of the cover is of cast steel and is 





of a centrifugal governor combined with a hand control 
at the manceuvring platform and the regulation is con- 
trolled through an oil servo-motor. The movement of the 
servo-motor piston adjusts the point at which the suction 
valve of the fuel pump closes during the delivery stroke 
of the pump. The design of the fuel pump is such that 
the quantity of fuel delivered to the cylinder is dependent 
upon the position of the servo-motor piston, and the time 
of starting of the delivery of fuel is earlier or later, accord- 
ing to the amount of fuel being delivered, the time of the 
completion of the delivery of fuel remaining the same. 
The regulation is so arranged that the engineer on watch 
sets the control at the required speed and the engine speed 
then remains constant under the action of the governor. 
If in rough weather the propellers come out of the water, 
the governor reduces the quantity of fuel, so that the 











FiG. 3—A MAIN ENGINE IN COURSE OF ERECTION 


bolted to the cylinder. The arrangement will be clear 
from the cross section drawing of the engine and the view 
of the eylinder cover reproduced in Fig. 5. The two-part 
construction of the cover allows of an effective design of 
eooling water space, and so reduces the heat stresses to a 
minimum. 

As will be seen from the sectional drawings, Fig. 2, 
the piston head, which is of cast steel, is fitted with six 
piston rings. Below the head there is a heavy circular 
guide piece, and the piston skirt is arranged below the 
guide. The piston-rod is of Siemens Martin steel, and is 
of exceptionally strong design. The guide piece and the 
piston head are strongly bolted to the top end of the rod, 
whilst the other end is bolted to the crosshead, which 











FiG. 4—MANOEUVRING PLATFORM 


has a large bearing surface, so that it does not require 
specially high-pressure lubrication. 

The crankshaft is made in two sections, and contrary 
to the previous practice of the firm, the lubrication for the 
crank pins is not led through holes in the crankshaft 
from the main bearings, but is fed down the connecting- 
rod from a supply which is taken to the crosshead. The 
thrust block is directly connected to the aft end of the 
bed plate, and is furnished with a separate oil cooling 
system. 

A short camshaft is arranged on the scavenge side of 
the engine, approximately at the same level as the crank- 
shaft. The drive to the camshaft is taken from a gear 
wheel mounted on the coupling between the two halves 
of the crankshaft through an idler wheel to the gear wheel 
on the camshaft itself. Through symmetrically shaped 
cams the camshaft drives the twelve fuel pumps, which 
are arranged in pairs. Regulation of the fuel is by means 





engine speed does not rise appreciably above that at which 
controls are set. 

Compressed air is used for starting the engine, and six 
of the twelve working cylinders are fitted with pneu- 
matically controlled starting valves. The control valves 
for the main starting valves are arranged in a block at the 
top of the engine and are driven from a camshaft. The 
fuel supply is cut off from the cylinders which are fitted 
with starting valves so long as the cylinders are working 
on starting air, and fuel is only delivered to these cylinders 
when the starting lever is moved from the starting to 
the running position. For the manceuvring of the engine 
there are three levers; the fuel lever, which controls the 
output from no load to over load, the starting lever 
with positions for starting and running, and the engine- 
room telegraph reply lever, which is so arranged that when 








FiG. 5—CYLINDER COVER 


the engineer replies to the order from the bridge the engine 
is automatically set for the required direction of the 
running. 

Each of the servo-motors which operate the controls is 
provided with an indicator so that the engineer can see 
when he moves a control lever that the servo-motor 
involved is operating in the required manner. For example, 
in the case of the fuel lever. an indicator, which is arranged 
at the manceuvring platform, is directly connected to the 
fuel pump control shaft and shows the position of the 
control shaft. The safety devices are also so arranged 
that they are controlled, not by the lever, but by the 
position of the servo-motor. For example, when the tele- 
graph reply handle is moved from ahead, through the 
stop position, to astern position, the interlock on the 
starting lever is not cleared by the movement of the 
handle, and it is not until the appropriate servo-motor is 
moved over to the astern position that the interlock is 
cleared and starting air can be admitted to the engine. A 
general view of the manceuvring platform is given in 
Fig. 4. 

The safety devices cut off the supply of fuel to the engine 





under the following conditions :—If the fuel control lever 
is at position 0; if the reversing gear is not in the same 
position as is shown on the engine-room telegraph reply 
lever; if the engine turns in a direction different from that 
shown on the telegraph reply lever ; and if the lubricating oi! 
drops below a predetermined pressure. The turning gear 
is arranged with an interlock, which makes it impossible 
to supply starting air to the engine when the turning gear 
is in engagement with the turning wheel. The whole of 
the operating gear being worked through servo-motors, 
it is necessary to make provision for manceuvring should 
there be a failure in the oil supply system of the servo 
motors. For this purpose an emergency connection is 
made which will enable the servo-motors to be operated 
by air from the starting system. 

For auxiliary services five Sulzer two-stroke engines, 
each of 1800 B.H.P., are provided. Each of these is direct 
connected to a D.C. generator providing power for hotel 
services and for ship and engine-room auxiliaries ; amongst 
the latter are the three scavenge air turbo-blowers, each 
driven by two 500-kW electric motors. 
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American Railway Rolling Stock. 


In spite of prevailing adverse conditions, or 
perhaps partly on account of them, American main line 
railways are continuing and extending the introduction 
of new trains, faster times, and new ideas in passenger 
trave!. The Pennsylvania Railroad and the New York 
Central Railroad have now put in service complete new 
trains on the Chicago to New York runs—910 miles by 
the former and 960 by the latter—and have reduced the 
time to sixteen hours, including stops. The shorter 
distance of the Pennsylvania is offset by heavier gradients. 
Each train consists of sixteen cars, about 84ft. long, the 
New York Central trains weighing about 1060 tons, or 
1400 tons with locomotives, which are of the 4-6-2 class, 
streamlined. Turtle-back roofs, fold-up steps, flush 
windows, flush connections between cars, and skirts below 
the body between bogies combine to give an unusual 
appearance to the train, which is further characterised 
by the colour schemes. Alloy steels, stainless steels, 
welded frames, and plywood partitions, combined with 
careful design, reduce the weight about 33 per cent. 
Interior arrangements depart radically from the con- 
ventional. Dining cars and lounge cars have seats and 
tables grouped instead of the usual symmetrica! lay-out. 
Sleeping cars are of two types; one has rooms about 
54ft. long and 64ft. wide, opening from a side corridor 
24ft. wide. The other has a central corridor 2ft. wide, 
with ‘‘ roomettes ” 74ft. long and 3}ft. wide on each side, 
the interior width in both cases being 9ft. Folding beds, 
toilet facilities, radio and individual air control are pro- 
vided. Some of the cars have sleeping compartments for 
the train crew, to allow for change of shifts and limits of 
working hours. In freight train equipment marked 
reduction in deadweight is due to special design, con- 
struction, and materials. The new cars also are designed 
and equipped for high-speed operation, in view of the 
general increase in freight train speeds. Box or covered 
cars of 60 tons capacity—40ft. long inside—weigh from 
17 to 18 tons. 


Machine Tool Emergencies. 


In relation to the widespread discussions on 
armament there has been discussion in the United States 
on the marked decrease in manufacturing facilities for 
heavy machine tools and the necessity of devising emerg- 
ency methods for increasing production in order to equip 
the arsenals and navy yards with modern tools. Much of 
the present equipment is obsolete, but the increasing 
mechanisation of the army increases the necessity for 
more and better heavy machine tools. At present, the time 
for delivery is from one to two years, and several works 
formerly specialising in such tools have either gone out 
of business or haye transferred half their output to other 
products, such as motor lorries and oil engines. Possible 
methods of relieving the situation are:—(1) To keep 
manufacturers’ drawings on file, and in case of necessity 
give orders to other manufacturers; (2) to purchase 
machines abroad; (3) to wait two or three years for 
delivery after orders are placed; (4) to use alternative 
methods of construction, such as the Yeoman reinforced 
concrete project. Drawings for reinforced concrete 
planers, 6ft. by 184ft., were made in eight days and the 
machines were in operation in 2$ to 3 months. With 
detail drawings prepared in advance any large machine 
tool should be produced in sixty working days under 
emergency conditions. The idea is similar to the building 
of concrete and wooden ships during the World War. 
It has been urged that in time of emergency all tools should 
be made for belt driving, as motors and controllers are 
then hard to get. In fact, for very heavy machine tools, 
steam engines might well be used instead of special 
variable-speed motors and controllers of large sizes. 
Very long beds are not necessary, as under the Yeoman 
system they were made in sections 10ft. to 30ft. long, but 
were machined as one unit casting on a planer long enough 
for the job. Preparation for emergency would include 
not only the stocking of munitions, but also the stocking 
of machine tools required for the rapid production of 
munitions in large numbers. 








EXPENDITURE ON SWEDISH HyDRO-ELECTRIC PROJECTS. 
—The Waterfalls Board in Sweden has submitted an 
estimate of more than 20 million kroner to the Govern- 
ment for expenditure on hydro-electric plants. Of the 
sum required, 10 million kroner is required for work on a 
hydro-electric power station on the Stadsforsen rapids, 
1 million kroner for a power station at Torpshammar, 
4 million kroner for the Hojum station, 1,650,000 kroner 
for a power station on the Kattstrupsforsen, 1,600,000 
kroner for a new set of generators and turbines at the 
Porjus station, 1,450,000 kroner for enlarging the dam at 
the Suorva station, and 500,000 kroner for regulating the 
level of lake Holmasjoen. 
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Rail and Road. 





SOUTHERN Raitway ELEcTRIFICATION.—It is reported 
that the Southern Railway Company has under considera- 
tion the electrification of the line between Tunbridge 
Wells and London vid Oxted. This section links up with 
the main London—Brighton line at East Croydon. 


IMPROVEMENTS AT MARYLEBONE.—The  L.P.T.B. 
announces that improvements costing approximately 
£100,000 are to be made at Marylebone Station on the 
Bakerloo Line. Escalators will be installed in place of 
lifts, and the platforms are to be lengthened. The new 
escalators will emerge on the side of the L.N.E.R. station 
concourse near to the end of platform No. 4, and on the 
site of the bottom of the lift shaft a ticket hall will be 
built to enable passengers from the L.N.E.R. to descend 
without interruption to the tube level. 


Gas GENERATOR RoaD VEHICLEs.—Twelve road vehicles 
running on generator gas recently carried out a fifty-three 
days’ trial run of 10,890 kiloms. in the U.S.8.R. The 
machines twice crossed the Urals, traversed the salt 
marshes of Kazakhstan, the Ukrainian steppes, and the 
forests of White Russia, and are stated to have shown a 
good performance. This type of vehicle is expected to 
become an important means of transport in Russia where 
timber is so plentiful and it is planned to build 3000 
similar vehicles during the current year and 16,000 next 
year. 

British Motor Car Propvuction.—During August 
25,500 private motor vehicles were built in this country 
as compared with 33,900 during August, 1937. The 
production of commercial vehicles also showed a decrease 
of 10 per cent. Whilst there was a decrease in the number 
of private and commercial motor vehicles during the 
month the value of the commercial vehicles showed an 
increase of nearly £40,000. Home sales of private vehicles 
decreased by 20 per cent. as compared with July, but 
it is estimated that there were 176,000 more vehicles on 
the roads of this country than in August, 1937. 


New PROMENADE aT MORECAMBE.—A new and wider 
promenade is to be built in Marine Road West, Morecambe 
and Heysham, to relieve the traffic congestion caused by 
the overflow of holiday crowds into the carriageway. The 
cost is estimated at £77,300, and on the application of the 
Morecambe and Heysham Town Council the Minister of 
Transport has made a grant of £28,528—60 per cent. of 


£47,500—-for the scheme from the Road Fund. The 
Lancashire County Council is contributing £14,264. The 


new promenade, about 700 yards long and 50ft. wide, will 
extend from the Promenade Station to Regent Road. 


New Locomotives ror ErrE.—A number of new 4-6-0 
main line express engines are now under construction 
at the Inchicore works of the Eire Great Southern Railway. 
Intended for use on the Dublin—Cork line, the new engines 
have a tractive effort of 33,000 lb. The three cylinders, 
which have independent sets of Walschaerts gear, are 
18}in. diameter by 28in. stroke, and have piston valves, 
Yin. diameter, with a maximum travel of 6}in. Designed 
for a working pressure of 225]b. per square inch, the 
boilers are of 2 per cent. nickel steel and are 14ft. 5in. 
long by 6ft. diameter. The coupled wheels are 6ft. 7in. 
diameter. 


Roap BripGE at ENFIELD.—The Minister of Transport 
has made a grant from the Road Fund towards the cost of 
constructing @ 50ft. wide road bridge over the Cambridge 
main line of the L.N.E.R. at Brimsdown Station. The 
bridge will replace the existing level crossing at Brims- 
down, and will also enable road traffic to avoid the level 
crossing in Ordnance Road, Enfield. At present these 
level crossings provide the only means of access to the 
industrial area which lies between the railway and the 
River Lee Navigation, and at a special census a few years 
ago it was found that each of them was closed for about 
seven hours in all every day. .The bridge, with the 
approach roads, will have a length of approximately 
660 yards, and the estimated cost is £45,000. It is designed 
for a 30ft. carriageway and two footpaths. 


RarLways (StaFF) Census.—A return has been issued 
by the Ministry of Transport giving particulars of the 
staff employed by the railway companies of Great Britain, 
and of the staff employed by the London Passenger 
Transport Board in connection with its railways during 
the week ended March 12th, 1938. The total number 
employed during the week was 607,278, compared with 
599,652 during the week ended March 13th, 1937, an 
increase of 7626, or 1-27 per cent. Details are given of 
the numbers employed in the various grades by the prin- 
cipal undertakings. The return also gives, for selected 
grades of staff, the rates of pay current at March 12th, 
1938, and March 13th, 1937, and particulars of the average 
weekly salary or wage and the average weekly payments 
for the weeks ended on these dates. The total amount 
of salaries and wages paid for the year 1937 was 
£108,255,000, compared with £104,013,000 in 1936. 


L.M.S. Starrion ALTERATIONS.—On the London, 
Midland and Scottish Railway, two new passenger stations 
were opened and on two branch lines passenger ser- 
vices were withdrawn on, September 26th. The new 
stations were opened at Apsley (between King’s Langley 
and Boxmoor, Herts), and Bowker Vale (between Heaton 
Park and Crumpsall in the Manchester area). Owing to 
lack of traffic, Cornholme station, between Todmorden 
and Portsmouth (Lancs), and Robins Lane Halt (between 
St. Helens Junction and Sutton Oak), were entirely closed. 
In view of the fact that there are no longer any passenger 
train services in operation on the Welsh Highland Railway, 
Dinas Junction (Caernarvonshire), which was an exchange- 
point between this system and the L.M.S., is being renamed 
‘“* Dinas.” As a result of declining traffic, the company 
decided to withdraw passenger services from the branch 
line between Southport (Chapel Street) and Downholland. 
The passenger halts at Butts Lane, Heathey Lane, New 
Cut Lane, and Plex Moss Lane have been closed entirely, 
but Kew Gardens, Shirdley Hill, Halsall, and Down- 
holland stations remain open for parcels and miscellaneous 
traffic. The Ribble Motors Liverpool-Southport bus 
route passes through or is immediately adjacent to the 


Miscellanea. 





IRANIAN [RON AND STEEL Worxks.—An order, valued 
at about 30 million Reichmarks for the erection and equip- 
ment of an iron and steel works has been placed with 
German firms by the Government of Tran. 


New Jarrow INDUSTRIES.—With a view to attracting 
new industries, the Tyne Improvement Commissioners 
have let a contract for the clearing of a derelict site at 
Jarrow. The work, on which Jarrow men will be employed, 
is expected to take five or six months. 


MoIstuRE JN Woop.—A recently issued report of the 
Department of Scientific and Industrial Research sum- 
marises the results of a recent research undertaken by the 
Physics Section of the Forest Products Research Labora- 
tory into the hygroscopic properties of wood and the réle 
which moisture plays in determining the strength and 
shrinkage of material. 

CrvmLisaTION ReEcoRD oF 1938.—A _torpedo-shaped 
capsule, 7ft. long, made of an alloy of copper, chromium, 
and silver, which is estimated to be durable for 5000 years, 
has been buried at a depth of 50ft. in the grounds of the 
New York World’s Fair. It is marked ‘‘ Not to be opened 
until A.D. 6939,” and it contains specimens and records 
of the civilisation of 1938. 

GENERATORS FOR THE GRAND COULEE PROJECT.—A 
contract valued at over 2} million dollars has been placed 
with the Westinghouse Electric and Manufacturing Com- 
pany for the supply of three 108,000-kW generators for 
the Grand Coulee power project in the United States. 
These generators are for the initial installation at one of the 
dam power-houses, which will ultimately contain nine such 
units and three station service units of 12,500 kW each. 
The generators are of the vertical shaft type, operating at 
120 r.p.m. and producing three-phase 60-cycle current at 
13,800 volts. 

NEw PHOTO-TELEGRAPHIC LINES FOR Moscow.—A new 
photo-telegraphic line is being constructed between 
Moscow and Gorky, and arrangements are also being made 
to institute two other lines between Moscow and Kuibyshev 
and Moscow and Odessa vid Kiev. All three lines will be 
put into operation in the present year. Moscow now has 
regular photo-telegraphic communications with twelve 
important cities of the Union and radio-photographic 
communications with four. From January Ist to Sep- 
tember Ist, 1938, Moscow transmitted and received over 
400,000 photo-telegrams. 

FarievE Tests or RiveTeD Joints.—The object of an 
investigation described in Bulletin No. 302 of the Engi- 
neering Experiment Station of the University of Illinois, 
entitled ‘‘ Fatigue Tests of Riveted Joints,” by W. M. 
Wilson and F. P. Thomas, was to determine the fatigue 
strength of riveted joints connecting structural steel 
plates. In the specimens tested all rivets were in double 
shear, and all had a nominal diameter of lin. Some 
specimens were designed for rivet failure, others for plate 
failure. The variables studied included the grip of the 
rivets, the relation between unit shear, unit bearing, and 
unit tension, the transverse distance between rivets, com- 
binations of carbon steel and manganese steel rivets with 
carbon steel, silicon steel, and nickel steel plates, and the 
methods of making the rivet holes—punched full size, 
sub-punched and reamed, and drilled from the solid. In 
most of the tests the stress in the specimen during a stress 
cycle varied from zero to a maximum tension. There were 
a few tests, however, in which the stress was either com- 
pletely reversed or varied from a maximum tension to a 
tension one-half as great. A large number of static tests 
were also made to supplement the fatigue tests. 


PHOTOGRAPHIC REPRODUCTION oF DocUMENTS.—An 
exhibition which is being held at the Science Museum, 
South Kensington, presents many types of apparatus for 
the photographic reproduction of documents, suited to 
both occasional and extensive use, and adapted to varied 
requirements. It comprises several original types of 
cameras and projectors, adapted to both amateur and pro- 
fessional use. Some of the apparatus is arranged to 
utilise standard commercial general utility miniature 
cameras. Other cameras shown are designed specifically 
for the purpose of book reproduction—in whole or in 
part—in reference libraries, together with the correspond- 
ing projecting apparatus for magnifying the film images 
to enable natural size or enlarged images to be viewed 
or prints to be made. Finally, there are exhibits illus- 
trating the use of photographic apparatus specially 
designed to provide at cheap rates both single and multiple 
copies of documents without reduction of their natural 
sizes. The exhibition, which was specially arranged in 
conjunction with the visit of the International Federation 
of Documentation for its fourteenth congress, held in 
Oxford and London, is now open to the general public 
until October 31st, 1938. 


Smoke ABATEMENT.—The National Smoke Abatement 
Society has published under the title of “ Britain’s 
Burning Shame,” a survey of the ravages caused by 
atmospheric pollution. A foreword by Professor John 
Hilton emphasises that smoke, which he describes as 
aerial sewage, is not a necessary evil. The facts contained 
in the book present a graphic picture of the smoke menace 
which competent authorities have estimated costs not 
less than £40,000,000 a year. The smoke pall over towns 
and cities, it is stated, shuts out at least half the sunlight 
and encourages in children diseases like rickets. The 
tarry matter and acids contained in the soot increase the 
sufferings of those affected by respiratory diseases. On 
the material side the sulphuric acid contained in the tarry 
element of the soot is, it is urged, responsible for damage 
to the fabric of buildings to the extent of not less than 
£2,000,000 a year, apart from the havoc caused to furnish- 
ings, curtains, books, pictures, and other possessions. 
Scientific research has proved, it is asserted, that soil 
around thickly populated areas is impoverished and 
the yield of crops and milk decreased. The book is 
designed to appeal to the average citizen, who is responsible 
for most of the pollution. The industrialist, it is argued, 
has learned that black smoke is wasted fuel, but the 
domestic grate is so much less efficient than the factory 
boiler and furnace that three-quarters of the atmospheric 





Air and Water. 


Destroyer Launcu.—The launch of H.M.S. ** Jersey,” 
a “J” class destroyer ordered by the Government in 
March, 1937, took place on Monday last at the Cowes 
yard of J. Samuel White and Co., Ltd. This destroyer is 
348ft. long and has a standard displacement of approxi- 
mately 1690 tons. 


Grand Union Canat.—A new warehouse erected in 
Birmingham for the Grand Union Canal Company was 
opened on September 27th by the Lord Mayor of Birming- 
ham. The warehouse, which has a total capacity of 
961,000 cubic feet, is equipped with all the essentiai 
facilities for the rapid handling of cargoes. 


CAMBRIDGE AERODROME.—It is stated that the new 
civil aerodrome at Cambridge will be opened on October 
8th. The aerodrome, which is situated on the Newmarket 
Road, 2 miles north-east of the town, is 1400 yards long 
from north to south and 930 yards wide. The buildings 
include a big workshop equipped for the complete overhaul! 
of aero-engines. 


Wear NavicatTion.—A committee known as the Cor- 
poration Quay and Commerce Committee is to be set up 
under the Wear Navigation Act, which comes into force 
on October Ist. This Comamittee, it is stated, will be 
responsible for the commercial development of the port 
and will deal with tonnage, pilotage, and other charges 
relating to shipping. 

Fryrise Boats’ Nicur Taks-orr.—The Imperial 
Airways flying boats ‘‘Canopus,” for Sydney, and 
“* Corinthian,” for Durban, are to take-off from Southamp- 
ton Water before dawn. This is the first take-off in dark- 
ness in the history of the Empire air services. A line of 
six flares, 200 yards apart, mounted on buoys pointing into 
the wind, will mark the take-off area. 


CausE or EpMONTON AEROPLANE CrasH.—** Wilfu! 
disobedience to orders on the part of the pilot ” was the 
primary cause of the R.A.F. aeroplane crash at Edmonton 
on September 4th, when thirteen lives were lost. This 
conclusion was arrived at by the Air Ministry, which has 
issued a statement on the accident. According to the 
statement, there was no evidence to show that there was 
any defect in the engine or aircraft which would have 
caused the accident. 

Encitanp-CaPpE ‘TowN ReEcorD  Crossinc.—The 
England—Cape Town crossing record was broken on 
September 23rd, when the Union Castle liner “‘ Carnarvon 
Castle ” berthed at Cape Town after having completed 
the run in 12 days 18 h. 38 min. The old record was 
13 days 5 h. 20 min., held by her sister ship, the “ Stirling 
Castle.” The ‘‘ Carnarvon Castle” is one of the liners 
which has recently been re-engined and lengthened at 
Belfast by Harland and Wolff, Ltd. 


TRANSATLANTIC CaRGO SERVICES.—A Journal of Com- 
merce report states that the cargo liner services operated 
jointly by the Swedish American Line, Swedish American 
Mexican Line, and the Transatlantic Steamship Company, 
Ltd., will be improved from October Ist. Direct fast cargo 
liners which are capable of making the Atlantic crossing in 
from ten to twelve days will leave Gothenburg on the Ist 
and 15th of every month for New York, Philadelphia, and 
Baltimore, with corresponding fortnightly sailings in the 
opposite direction. 


ADMIRALTY PINNACE TORPEDOED.—While engaged on 
trials off Weymouth, the new submarine ‘“ Undine ”’ 
torpedoed and sank an Admiralty steam pinnace attached 
to H.M.S. “ Vernon.” The crew of seven was rescued by 
a destroyer, but the pinnace, after being towed into Port- 
land Harbour in a sinking condition, went down in 35ft. 
of water while a salvage crew were preparing to hoist her 
on a crane. After several hours’ work the boat was 
brought to the surface again with the torpedo still 
embedded in her stern. No one was injured. 


ENLISTMENT OF EX-AIRMEN.—In consequence of the 
expansion of the Royal Air Force it has been decided to 
increase the strength of the airmen’s section of the reserve 
of the Royal Air Force (known as class “ E ”’) by the direct 
enlistment of personnel with Service experience. Ex- 
airmen of all trades and ranks are invited to forward their 
present address immediately to the Officer i/e Records, 
Royal Air Force, Ruislip, Middlesex, with a view to the 
despatch of full information concerning the conditions 
which have been approved for membership of this reserve. 
The scheme provides an opportunity for ex-airmen to be 
assured of returning to their former service in time of 
emergency. 

Royat Mam Service to Sovurn Arrica.—lt 
announced that, beginning with the sailing of the Royal 
Mail motorship ‘‘ Athlone Castle * on December 22nd, the 
Union-Castle Mail Steamship Company’s liners engaged in 
the weekly mail service between England and South 
African ports vid Madeira will leave Southampton on the 
outward voyage on Thursdays instead of on Fridays. 
With this sailing the fully accelerated service whereby the 
voyage between Southampton and Cape Town is effected 
in 13$ days, will be in complete operation by all vessels 
of the company’s mail fleet. To enable the whole of the 
mail fleet to undertake this accelerated service three new 
motor ships have been placed in service since 1936 and 
five other mail vessels are being altered and re-engined. 

A New AMERICAN ALL-WELDED TANKER.—A somewhat 
unusual method has been adopted in the construction of 
the new American tanker “‘ Dolomite-4.” Channel section 
steel was bent to the cross-sectional shape of the ship, thus 
forming a hull section as long as the width of the channel. 
The shaped channels were then welded together elec- 
trically, the hull increasing in length progressively with 
the addition of each channel. Stiffening members were 
added in the form of channel steel bulkheads, and double- 
bottom tank tops. Adjacent to each longitudinal stiffener 
and each bulkhead an Sin. by jin. tie plate was elec- 
trically welded to the outer surface of the hull and carried 
throughout the length of the structure. To facilitate 
cleaning and to protect against corrosion by bulk cargoes, 
the cargo spaces have been lined throughout with sheet 
nickel. The ship is of 2189 tons gross and has two 750 H.P. 
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TEXT-BOOKS. 


‘ HE was sure that a purge might be made of a 
vast number of old text-books, scientific treatises, 
and documents.” Thus spoke Sir William Bragg, 
at the fourteenth World Conference of the Inter- 
national Federation for Documentation, on Sep- 
tember 21st, and we have always thought the same 
thing and have often said it, but we fear that a 
dictum from the exalted lips of the President of 
the Royal Society is as little likely to be effective 
as our own humbler voice. Yet we venture to aver 
that we have even better opportunities than Sir 
William himself to speak with authority on the 
subject. Week by week there collect on our tables 
books upon books and, we have to say it with 
regret, that not one in twenty displays any original 
thought. They come from presses at home, from 
the presses of America, France, Germany, Italy, 
and elsewhere, but with exceptions here and there 
the world would have been no worse off had they 
never been printed. We only differ from Sir 
William in that he spoke of old text-books—was 
that out of his politeness to authors present, who 
may have listened to him ?—whereas we, for our 
part, would preserve some of the old text-books 
and exercise birth control on their successors. 
After all, why not go to the fountain heads? Why, 
when the works of the pundits of thirty years ago 
are the source of all that has followed, not turn 
direct to them ? 

What is a text-book ? A dictionary definition 

‘a volume on which a teacher lectures or com- 
ve ; hence, any manual of instruction; a 
school book.” That seems to be a little too all- 
embracing ; more than Sir William had in mind. 





No one would call a manual of instruction for the 
use of a gas cooker a text-book, even if the com- 
pany’s demonstrator lectured and commented 
upon it. Or again, every year sees the publication 
of many books on workshop practice and kindred 
subjects. They also are manuals of instruction. 
Do they, if they are used in technical schools and 
colleges, become text-books? There are quan- 
tities of works on metallurgical subjects, on con- 
crete, on welding, on internal combustion engines, 
and so forth, which are written primarily for people 
in practice, not for students. Do they become text- 
books if they are used by professors or demon- 
strators in universities and technical schools ? 
It is desirable to be fairly clear on this matter, for 
otherwise we are in danger of condemning tuo many 
publications. We suggest as a definition of a text- 
book one that is written by a teacher for the use of 
students. It is not completely satisfactory, but 
it embraces such a large proportion of the kind of 
literary works in mind that it may be accepted 
as a practical definition. It has the additional 
merit that it covers a vast library of redundant 
works—particularly of American origin. Let us be 
specific. Years ago, Ewing wrote a book on thermo- 
dynamics, which leaves nothing to be desired. 
It is as complete as any one could desire, and can be 
kept up to date by editions at infrequent intervals. 
With the help of one other book, a little more 
elementary, and Ewing’s, the principles of thermo- 
dynamics could be set ‘before all classes of students. 
No student’s text-book which has been published 
contains any essential thing that may not be found 
in it. No other work on the subject is needed. 
Yet year after vear half-a-dozen or more new books, 
covering the same ground, are published. Why ? 
We have no hesitation in saying that in ninety per 
cent. of the cases, for no other reason than that a 
professor and a publisher may make money out of 
them. The professor lectures, not on a standard 
work, but on his own book, and all his students are 
expected to buy it. No one can say that there is 
anything morally wrong in that, and as long as 
teachers are poorly paid it is not to be wondered at 
that they seize on means of increasing their incomes. 
The objection to the practice is that the new works 
are redundant and unnecessary. We have, of 
course, assumed that the new works are trust- 
worthy ; that they have not simply drawn upon 
their predecessors and perpetuated errors. Many 
modern text-books do that. For them there is 
no excuse. ; 

It has before now been proposed that an appro- 
priate committee should select or prepare a series 
of text-books covering the fundamental subjects of 
engineering education, and that all teachers should 
be expected to employ those books. There are 
obvious merits in that proposal and no manifest 
objections. It is, we believe, the practice in the 
legal and medical professions, in both of which 
certain works are regarded as standards. That 
does not mean that other works need not be 
written, but it does mean that the student will 
find all he wants for his examinations in the recog- 
nised works. When his student days are over he 
may read as extensively as he pleases ; but during 
them he knows that it is sufficient if he concen- 
trates on a few specified and established works. 
Is there any good reason why the same plan should 
not be followed in engineering ? The fundamentals 
of engineering, which should form the substance 
of the education at schools and universities, change 
very slowly, if at all. Revision might be required 
at long intervals, but at this stage of knowledge it 
would be quite possible to adopt or write one text- 
book on each subject which could be relied upon 
for a century or more. It would contain no mis- 
takes and if it suffered from omissions in course of 
time as knowledge increased they could be supplied 
in addenda. 


Chance and the Engineer. 


How far can Man go in controlling his physical 
environment ? This question is not one of abstract 
philosophy, but has a thoroughly practical basis. 
The engineer, in accordance with the classical 
definition, is charged with the duty of controlling 
mankind’s physical environment in so far as that 
environment is determined by natural forces. 
How far does his power of control over these forces 
extend? At one time it was thought that there 
was no reason why it should not become absolute. 
Subsequent experience, much of it bitter, has 
taught us otherwise. No engineer to-day would 


claim that his control over natural forces is abso- 
lute or that it is ever likely to be. Going further, 
he might even admit that there are fundamental 
reasons why the control which he exercises will 





The general public 


always be of a relative order. 


reposes in the engineer—as in the medical prac- 
titioner—a faith which it would be unwise to 
destroy or diminish. Nevertheless, between our- 
selves, it can be said that that faith is not fully 
justified by our achievements. 

However refined our design calculations may be, 
there comes a stage when further refinement 
becomes impossible—not merely impracticable or 
commercially uneconomic, but physically impos- 
sible. In the last resort we gamble with chance 
and do not, as the public fondly imagines, proceed 
to the limit of complete certainty. If we did, 
there would be no mishaps or disasters to engineer- 
ing structures. There would never be a broken 
crankshaft or the collapse of a bridge, the derail- 
ment of a train, or the failure of a dam. The 
frequency of such occurrences—minor as well as 
major—is a measure of the extent to which the 
engineer’s control over natural forces is incom- 
plete, of the extent to which he is compelled to 
gamble with chance. No improvement of tech- 
nique, no extension of knowledge will ever impart 
absolute certainty to engineering operations for 
the forces which the engineer sets out to ‘‘ control ”’ 
are themselves, separately and in their combina- 
tion, governed in their magnitude and incidence 
by chance. That fact has long been tacitly 
admitted by the adoption of “ factors of safety ” 
in design calculations. Less obviously, but just as 
certainly, we admit the operation of chance by 
our system of manufacturing to limits. In the 
early days of engineering it was believed that 
parts could, with sufficient skill, be made abso- 
lutely correct to given size. Later it was recog- 
nised that it was technically unnecessary and 
economically undesirable to spend effort on the 
attainment of absolutely correct size. To-day. 
statistical analysis shows us that such attainment 
is impossible. Within the upper and lower gauge 
limits there may be a certain range of variation, 
which, if it were worth while, might be reduced by 
the exercise of increased control over the manu- 
facturing processes. When, however, everything 
possible in this direction had been done there would 
still remain a residual range of variation which 
analysis shows to be the product of pure chance. 
An astronomical mirror may be figured to an 
accuracy of one millionth of an inch. To attempt 
materially to surpass that degree of refinement 
would be to enter a field in which our efforts would 
be directed towards controlling pure chance. The 
attainment of absolute accuracy, whether of size, 
form or function, is not within reach of our 
deliberate accomplishment. Accidentally we may 
achieve it, but when we do we have no means of 
recognising our accomplishment. To determine 
the attainment of absolute accuracy we must have 
measuring equipment or instruments which are 
themselves absolutely accurate or of which the 
error is known by comparison with some absolutely 
accurate standard. No such equipment or instru- 
ment exists within our ability to recognise its 
existence. 

In modern physics the old belief in fixed natural 
laws is giving way to a doctrine which sees in all 
things nothing but the working of probability. So, 
too, in engineering from the production of separate 
parts to the assemblage and functioning of com- 
plete structures, we are being driven to admit that 
our control over natural forces, and therefore that 
portion of the control over man’s environment for 
which the engineer is responsible, is not and never 
will be complete. In the proximate or ultimate 
analysis it will always be subject to the influence 
of uncontrollable chance. It is the business of the 
engineer, as one charged with responsibility for the 
welfare and safety of his fellow creatures, to elimi- 
nate the occurrence of chance events as far as 
possible or to make preparation for them as far 
as they can be foreseen. With that, however, his 
duty and his ability alike cease. In a world, the 
events of which seem to be determined in a funda- 
mental way largely by pure chance, the wonder is 
not so much that the works of the engineer should 
occasionally fail, as that they should succeed as 
often as they do. 


A Patent Office Tragedy. 


Ir is said that half a century ago an official of the 
Patent Office of the United States shot himself 
because there was nothing new to invent. Was his 
fatal despondency due to the fact that he foresaw 
at no distant date the moment when the Patent 
Office would be closed down and he himself thrown 
out of his job? Or was it because one who had 
passed laborious days upon the disentanglement of 
the meaning from the words of specifications could 
not endure the thought of the cessation of a task 








which had become part of his existence ? Or was 
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it because he felt that it was not worth living in a 
world which had already exhausted every con- 
ceivable opportunity for further invention? We 
cannot tell ; it all happened too long ago. He was 
in too great a hurry. Had he only decided to post- 
pone his demise he would in a few years have been 
wallowing in a very deluge of inventions which 
tumbled over each other on the coming of elec- 
tricity as a saleable commodity. But he hastily 
shuffled off this mortal coil, and not wholly with- 
out sufficient reason. Figure to yourself an ardent 
wpostle of invention ; a man who had followed for 
two decades or three the astounding fecundity of 
the American mind; who had seen “notions ” 
pour into the official letter-box daily by the 
dozens ; who had watched fortunes made and lost 
on ingenious devices and witnessed the avidity 
with which the American people welcomed new 
* gadgets °—if they were called gadgets in those 
days—and then picture his distress when day by 
day it was borne in upon him that people were not, 
in fact, inventing new things, but just dressing up 
the old in new clothing; that the romance of 
invention was drawing to a close. Would not that 
be a shrewd blow to his belief in the American 
inventor ? But, go further, imagine that whilst he 
knew that the inventions lacked the fundamental 
requirement of novelty, that in a manner of speak- 
ing they were not worth their salt, and yet that as 





a faithful servant of the United States Patent 
Office—one, moreover, who relied for his daily 
bread on the soundness of its income—he felt him- 
self under the public and personal obligation 
somehow and by some means so to manipulate— 
—vulgar persons would say ‘‘ wangle ”’—the 
claims that they would be acceptable to the 
examiners. Imagine a man placed in that dreadful 
position, and is it not conceivable that he would 
rather leave a world the taste of which was bitter 
in his mouth? Not only had his pride in American 
inventors been brought tumbling to the ground, 
but from the fragments had sprung up a char- 
latan, a plagiarist, and copyist. We can hear him 
bidding them “‘ hang an ass skin on those recreant 
limbs ” before he touched off the trigger. 

Well, as we say, had he but been patient for 
awhile he might have found enough to fill his 
insatiable maw. But we fear he would scarce have 
escaped one of the thorns that pricked him. He 
might, indeed, have found a hundred or so inven- 
tions a year of which he might feel proud, but he 
would certainly have found thousands which had 
nothing to commend them except the fees they pay 
to the treasury. And had that been too much for 
his queasy stomach in his own land, if he had 
come to Europe, even to England, he would have 
found as many worthless patents as littered the 
United States. 








Obituary. 


> 


SIR PHILIP DAWSON. 


Tse death of Sir Philip Dawson, on Saturday last, 
at the age of seventy-one, removes from the engi- 
neering profession a well-known figure, closely 
identified for many years with the electrification of 
railways. His work in this connection in the days 
when the subject was being widely discussed, and 
when there was much diversity of opinion as to the 
best system to adopt for long distances, will be 
remembered by many interested in the conversion of 
railways from steam to electrical operation. He was 














Sir PHILIP DAWSON 


Conservative member for West Lewisham since 
1921 and he died in Berlin while returning from 
Warsaw, where he attended the Inter-Parliamentary 
Business Congress. 

Born in Paris and educated by private tutors in 
various countries, he became a proficient linguist, 
which enabled him to exchange ideas with many 
prominent Continental traction engineers, for whom 
he had great admiration. At an early age he passed 
through the Belgian Government School of Engi- 
neers at Ghent, where he graduated as Ingénieur 
Civil. Subsequently he entered the Montefiore 
Electrotechnical College attached to the University 
of Liége, graduating with honours as Ingénieur 
Electricien. During his association with Anthony 
Reckenzaun he assisted him in writing his book on 
‘“‘ Electric Traction,” and was subsequently respon- 
sible for various other publications on this and 
kindred subjects. He read many papers before 
British, American, and Continental engineering 
societies. For a paper he presented at the Institution 
of Civil Engineers in 1911 on ‘“* The Electrification of 
a Portion of the Suburban System of the London, 
Brighton and South Coast Railway,’ he was awarded 
the George Stephenson Gold Medal. He was also 





awarded for other contributions the Gold Medal of 
the Institute of Transport and the Albert Medal of 
the Royal Society of Arts. His book on “ Electric 
Tramways and Railways,” published in 1897, was 
followed by ‘‘ The Engineering and Electric Traction 
Pocket Book,” and a volume on “ Electric Traction on 
Railways,’ published in 1909. A series of articles on 
“Main Line Railway Electrification,” written by 
him in conjunction with Professor Parker Smith, 
appeared at intervals in THE ENGINEER from June 
6th, 1924, to July 29th, 1927. Those articles covered 
work carried out in many parts of the world and 
showed the progress that had been made up to the 
latter date. 

Although he was connected with the design and 
execution of many large and varied contracts, he 
will perhaps be best remembered for the work he 
carried out on the old London, Brighton and South 
Coast Railway, to which he was appointed consulting 
engineer in 1901, whilst a partner in the firm of 
Kincaid, Waller, Manville and Dawson. His adoption 
of the single-phase system for some of the suburban 
lines of that railway aroused considerable adverse 
criticism, but Sir Philip (then Mr. Dawson) always had 
in view the possibility of extending the electrified 
system to Brighton and other places. While it is 
true that D.C., 600-volt electric trains now run to 
Brighton, Portsmouth, and other places remote from 
London, it is to be remembered that when the 
Brighton Railway began its electrified scheme, 
remotely controlled rectifier sub-stations had not 
come into existence. Attended rotary converter 
sub-stations were then employed, and since it has 
been estimated that the total labour charges in an 
average sub-station of that kind is about £1200 a 
year, it is not difficult to see why the high-pressure 
single-phase system was selected. On its suburban 
and other lines the Southern Railway now has, 
we believe, nearly 100 sub-stations, and it 
is scarcely conceivable that, with the equip- 
ment that existed when the electrification scheme 
began, the low-tension D.C. system would have 
been suitable for the contemplated extensions. 

As a partner in the firm of Kincaid, Waller, Man- 
ville and Dawson he was also brought into association 
with dock and harbour work and electric power 
development in the British Empire abroad, as well 
as on the Continent, and his linguistic facility was a 
great asset to his firm. During his career he visited 
many countries where railway electrification was in 
progress. In the Kando system adopted in Hungary 
he took a keer interest, believing it to be a step in the 
right direction. 

During the war his technical knowledge was 
sought by the Government. From its inception he 
was a member of the Disposals Board of the Ministry 
of Munitions. He also served on the Railway Electrifi- 
cation Advisory Committee of the Ministry of Trans- 
port and on the Water Power Resources Committee 
of the Board of Trade. For technical services 
rendered in Belgium during the war he was created in 
1919 by King Albert Chevalier de Ordre de Leopold, 
and although a British subject, was appointed Vice- 
President of the Belgian Royal Commission, which 
investigated and reported on the State Railways and 
on the unification of the Belgian electric power supply. 
He was knighted in 1920. 

A keen advocate of a permanent central body to 





co-ordinate the whole of the power and heating 
requirements of this island, Sir Philip became Presi- 
dent of the Institute of Fuel last October. He 
advocated a national policy for the conservation of 
coal resources, cheapening, facilitating and widening 
the use of coal, and developing coal as a raw materia! 
for oil and chemical products. Besides being chairman 
of various industrial companies, including Johnson 
and Phillips, Ltd., he acted in that capacity for 
various electricity supply companies. A man of high 
technical standing in electrical engineering, Sir Philip 
had behind him a fine record of public and pro- 
fessional service, and his death will be regretted in 
many quarters. He was a member of the Institution 
of Civil Engineers and the Institution of Electrical 
Engineers. 


LORD MARKS. 


Lorp Marks, the well-known consulting engineer 
and patent expert, died at his home at Bournemouth 
on Saturday last, September 24th, at the age of eighty. 
He had been ill for the past two months. He was 
senior partner of the firm of Marks and Clerk, of 
London, Birmingham, Manchester, and New York, 
and was associated for many years with Sir Dugald 
Clerk. 

George Croydon Marks was born at Eltham on 
July 9th, 1858, and was the eldest son of the late Mr. 
William Marks. He was educated at the Royal 
Arsenal School, Woolwich, and at King’s College, 
London ; he served his apprenticeship at Woolwich 
Arsenal and passed through the workshops and 
drawing-office. Many years later, when he distri- 
buted the prizes at the Woolwich Polytechnic, in 
November, 1929, he recalled that when, as an appren 
tice, he was unable to work for a fortnight as a result 
of illness, his fellow-workers subscribed £4, the 
money he would have earned, so that he could buy 
some books he was anxious to acquire. He said that 
he would never forget that action, and presented u 
cheque for £100 for the boys of Woolwich Arsenal, 
which was invested for the benefit of engineering 
apprentices. After he had completed his apprentice- 
ship, George Marks held a number of responsible 
positions with engineering firms in London, Dublin, 
and Birmingham. For some time he was Lecturer on 
Engineering and Applied Mathematics to the Midland 
Institute and the Birmingham Technical School. 

He established the firm of Marks and Clerk, con 





LORD MARKS 


sulting engineers, in 1887, and he designed and carried 
out many important civil engineering works and 
mechanical, hydraulic, and electrical installations. 
He was personally appointed consulting engineer to 
the late Duke of Edinburgh (Duke of Saxe-Coburg- 
Gotha), and was knighted in 1911. For many years 
Marks took a keen interest in politics. He was a 
Member of Parliament for the North Cornwall Division 
from 1906 to 1924, when he was defeated. During 
this period Sir George Croydon Marks was a supporter 
of the Liberal Party, but in 1929 he announced that 
he would support the Socialist Party, and in that year 
he was made a peer—one of the first two Labour peers 
to be created, the other being Sir William Mackenzie, 
who took the title of Lord Amulree. 

During the war his work at the Ministry of Muni- 
tions gained for him the order of C.B.E. He was 
appointed a Commissioner for the Dilution of Labour, 
and he held that post until 1916, when he relinquished 
it to conduct inquiries abroad on behalf of the 
Ministry of Munitions. In 1924 he made a tour of 
Central Europe to investigate the possibilities of 
British trade, and on his return he announced that 
he was convinced that there was a big industrial 
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development to be expected in Central Europe, 
especially in Czecholsovakia, and that unless British 
firms set out to meet it, there would be a poor outlook 
for British industry in competition with the superior 
organisation of Germany. 

Lord Marks was a member of the Royal Com- 
mission of Decimal Coinage, and a member of the 


Council of the London Chamber of Commerce. 


industries, and inveutions. 


extinct. 


MAJOR-GENERAL J. W. STEWART. 


MaJor-GENERAL J. W. Stewart, C.B., C.M.G., 
D.S.O., the eminent soldier and railway engineer, died 
ut his home in Vancouver, Canada, on September 
Many years before 
the war, in which he distinguished himself, he was a 
member of the largest railway contracting firm in 
In 
Canada this firm built the Great Northern Railway 
through British Columbia to the coast, the British 
Columbia section of the Grand Trunk Pacific Line, 
the Kettle Valley Railway which joins the main line 
of the C.P.R. at Hope, B.C., the famous Connaught 
Tunnel in the Rockies, portions of the Canadian 
Northern Railway, many hundreds of miles of the 
C.P.R. system, including its double-tracking from 
Fort William to Winnipeg, and several hundred miles 
of the Pacific Great Eastern lines, all without hitch 


24th, at the age of seventy-six. 


America, Messrs. Foley, Welch and Stewart. 


or labour troubles, and all within contract time. 


The son of a Scottish crofter, John William Stewart 
was born at Assyut, in Sutherlandshire, in 1862, and 
went to Canada in 1882, where he first worked as a 
chainman in the construction of the original main 
line of the C.P.R., later taking up railway construc- 
In that work he showed great 
By 
1913 he had made a considerable fortune for himself, 
and, visiting his native country, he purchased 50,000 
acres, including the glen in which he was born, from 


tional work himself. 
instinct and ingenuity in overcoming difficulties. 


the Duke of Sutherland. 


Despite these achievements, his fame rests on his 
exploits during the war in France. There the greatest 
problem, apart from the provision of munitions, con- 
in building temporary railway lines 
Major- 
General Stewart maintained light railways almost 
into the front line and made possible the service of 
It is said that English and French 
detailed 
surveys and elaborate plans for their railways, but 
“Jack” Stewart with his gang of assistants 
With 
sticks stuck in the ground here and there, he said 
‘** Follow me,” and the construction proceeded almost 
This ease of achievement may be 
considered to be the result of his great experience in 
Canada in dealing with new and difficult conditions. 

At the outbreak of war he was appointed Honorary 


cerned transport 
to meet the requirements of the moment. 


forward batteries. 


engineers thought it necessary to make 
that 


merely walked out to view the objective. 


as fast‘as he did. 


Lieut.-Colonel of the 72nd Regiment, Seaforth High- 


landers of Canada, and shortly afterwards he offered 


the British and Canadian Governments a battalion 
of men who had been engaged in railway construc- 
tion. After being declined on several occasions, the 
offer was finally accepted, and-the battalion, which 
he personally raised and commanded, was so success- 
ful in its work that the Dominion was requested to 
raise twelve additional battalions, which were placed 
under Stewart’s command. Making his headquarters 
with the Commander-in-Chief, Sir Douglas Haig, his 
first well-known effort was the construction of a rail- 
way near Bapaume, after the Battle of the Somme 
in 1916. Various estimates had been given as to the 
time it would take to construct such a line, and the 
British and French engineers are quoted as saying @ 
period of six weeks would be necessary. In point of 
fact, Stewart constructed the line and had it in 
operation in just over a week. Another exploit, 
amongst many, was the construction of a bridge in 
the Ypres district in three days, which was expected 
to require three weeks. He was mentioned in 
despatches four times, and made C.M.G. in 1917 and 
C.B. in 1919, and awarded the D.S.O. 

After the war, Stewart'was concerned in directing 
commercial constructional work in many parts of 
the world, including the Gold Coast, West Africa, 
where he built railways and wharves, Newfoundland, 
the United States, Canada, and Great Britain. He 
was associated with the Northern Construction Com- 
pany, Ltd., Vancouver, and was a director of London 
and Western Trusts, Ltd., and several other com- 
panies, 








I.M.E.A. CONVENTION, 1939.—The Council of the 
Incorporated Municipal Electrical Association has accepted 
the invitation of the Chairman and Members of the 
Llandudno Urban District Council to hold its next Annual 
Convention at Llandudno under the presidency of Mr. 
H. C. Lamb, M. Inst. C.E., M.I. Mech. E., M.I.E.E., 
Chief Engineer and Manager of the Manchester Corporation. 
The period of the Convention will be from Monday, 
June Sth, to Saturday, June 10th, 1939. It has been 


decided not to hold an Electrical Exhibition during the 
Convention. 





His 
publications included varied and numerous works 
on hydraulic engineering, steam generation, patents, 
He was a member of the 
Institution of Mechanical Engineers and an associate 
member of the Institution of Civil Engineers. There 
is no heir to the barony and the title therefore becomes 
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T the works of G. and J. Weir, Ltd., of Catheart, 
A Glasgow, there was recently installed the La Mont 
boiler illustrated above, generating steam at a pres- 
sure of 1000lb. per square inch. It was made by 
John Thompson Water Tube Boilers, Ltd., of Wolver- 
hampton, under licence from La Mont Steam Generator, 
Ltd., and has a maximum capacity of 50,000 lb. per hour. 
It was felt by G. and J. Weir, Ltd., that the forced cireu- 
lation type of boiler was likely to experience continuous 
development in the future, and in view of the firm’s 
interest in the production of boiler auxiliaries it was con- 
sidered desirable that extended practical experience of 
such a plant and particularly with the boiler circulating 
pumps should be obtained under actual operating con- 
ditions. Combined with that desire was the requirement 
of the works for a boiler generating steam at a higher 
pressure than those formerly in use for the purpose of 
supplying steam for testing high-pressure auxiliaries. The 
pressure chosen is said to be the highest for the type of 
boiler in this country. 

The conditions to be met were not those to be found in 
an ordinary power plant. High-pressure steam required 
for test shop purposes is needed only in variable quantities. 
There must be sufficient boiler capacity to provide for the 
testing of the largest plants likely to be built, whilst not 
infrequently the test house load will fall to zero. Elasticity 
of boiler performance is therefore essential. The existing 
steam-raising plant at the time the contract was placed 
consisted of two Babcock and Wilcox water-tube boilers 
and a Stirling boiler, all operating at 350 Ib. per square 
inch and supplying steam to the test shops and smithy. 
In addition, a certain amount of low-grade heat was 
required during the winter months for factory heating and 
sufficient steam was therefore produced to supply also a 
turbo-generator, the exhaust from which was taken to the 
heating system and the power used in the machine shops. 

It was decided to operate the new plant on a similar 
principle by installing a “topping” turbo-generator 
to take high-pressure steam not required by the test house 
and to exhaust it into the 350 lb. per square inch system. 
The working pressure of this set is 850 lb. per square inch. 
The new boiler plant was also required to supply steam at 
350 Ib. per square inch through a reducing valve and de- 











A La Mont Boiler Installation. 


No. 


I. 


superheater if necessary. During the summer months the 
boiler had to operate on practically 100 per cent. raw feed 
water and even in the winter only a small amount of con- 
densate return was likely to be available. In addition, 
although a larger capacity was urgently required, the 
amount of space available in the boiler-house was limited 
and would have accommodated a conventional boiler of 
only about 16,000 lb. capacity. It says much for the 
flexibility of the design of the La Mont boiler that the 
manufacturers experienced no difficulty in installing a 
boiler of 50,000 lb. capacity and so arranging it that the 
other factors mentioned above are expected easily to be 
met. 

Recently we described an installation of a La Mont 
boiler at one of the works of Imperial Chemical Industries, 
Ltd., and the general principles of the design will therefore 
be familiar. The boiler, it will be recalled, has a single 
drum and the water is forced to circulate through the 
tubes by means of a pump operating on a pressure difference 
of 301b. to 40 1b. per square inch. As this head is far 
greater than any that could be obtained by natural circu- 
lation, long small-diameter tubes and high water velocities 
can be employed, and conditions are thus particularly 
favourable for a high rate of heat transmission. More- 
over, as the circulation is obtained by means of a pump, 
the arrangement of the tubes is not influenced by the 
necessity for preserving circulation, but only by the 
requirements for efficiency in heat transmission, and the 
boiler can thus be designed and arranged to suit a space, 
even seemingly very awkward, intended to receive it. 
It will also be remembered that in the La Mont boiler the 
flow of water through each tube is individually controlled 
to suit its heat absorbing capacity, so that the danger of 
overheating is much reduced. The nozzle by which this 
contro! is effected was illustrated in our article of March 
25th, 1938, and the size of the nozzle is altered as desired 
to vary the flow. 

The arrangement of the boiler plant at Cathcart is 
shown by drawings on page 368. The boiler has a John 
Thompson forced draught chain-grate stoker, a ‘‘ Melesco ”’ 
superheater, and La Mont economiser and water walls. 
It is served by a John Thompson self-supporting mild 
steel chimney, 5ft. in diameter at the top and 90ft. high, 
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ROOF TUBES AND COMBUSTION CHAMBER WATER WALLS OF 














LA MONT BOILER 
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and the stoker is fed with coal from a hopper through a 
chute. The ash removal plant includes a conveyor belt 
and an ash hoist. The boiler is designed for a normal 
economic rating of 40,000 Ib. of steam per hour and a peak 


load of 50,000 lb. at a maximum working pressure of 
1000 Ib. per square inch with a steam temperature of 


850 deg. Fah. It has a width over columns of 12ft., a 
depth from front to back of 26ft. 9in., and a height from 
the firing floor to the underside of the roof trusses of 
31ft. 9in. 

Feed water entering the boiler passes first through the 
two economisers before entering through feed check valves 
the main steam drum, which, it will be observed, is not 
acted upon by the hot gases. Thence it flows into a header 
beneath the drum and is led to the suction side of the 


“wae Pater 






















Ye 


Front 


Wall” sl 


114" 0.0. Close 
Pitched Bare 
M.S. Tubes 

\ 


J 


4 
OOOO 


Fire > Tiles> 





of > x 

act e \ 
“> ) 
8. @ 


Dy fn Joint \ 
le ,.@,9,9.0) 





ef ASA ARAN ES “4 
































& 


THe Encineer” 


FiG. 1—SECTION THROUGH WATER WALLS 


circulating pump, which forces it under an excess pressure 
of 301b. to 40 1b. per square inch into the main front 
distribution header. From this header the water is dis- 
tributed to the tubes through the metering nozzles already 
mentioned. One set of tubes forms the water walls 
surrounding the combustion chamber on all four sides and 
is continued as the first evaporator consisting of a bank of 
tubes across the top of the combustion chamber, through 
which the hot gases must pass. A second set of tubes is 
led up the centre division wall and forms a second evaporator 
at the top of the boiler, through which the hot gases must 
pass twice before reaching the economisers. The mixture 
of steam and water formed in the first set of tubes is dis- 
charged directly into the main drum, but that from the 
second set is discharged firstly into a collector header and 
led thence to the drum. In the drum separation of the 





steam from the water takes place and the steam finds its 


way out of the boiler through a superheater, arranged 
between the first and second evaporator tube banks, to 
the steam main. 

Steam Drum. 

The construction of the steam drum (Fig. 2) is espe- 
cially interesting. Fusion welging has been used by the 
makers wherever possible in building the boiler, and it was 
decided to use the same process for the construction of the 
drum. It is claimed that no fusion welded drum for any 
pressure even approaching 1000 1b. per square inch had 
ever before been manufactured in this country. It is 
satisfactory to learn that, despite doubts originally 
expressed, the cost of the drum actually proved to be less 
than it would have been had it been forged instead of 
welded. The drum was welded by the makers, John 
Thompson Water Tube Boilers, Ltd., to Lloyd’s Class I 
and the boiler insurance companies’ regulations. It is 
15ft. 5in. in overall length, 3ft. 3in. diameter internal, 
2}in. thick, and weighs 84 tons. 

The manufacture of fusion-welded drums was developed 
in the United States about ten years ago. It must, of 
course, be attended by very great care at each stage of the 
work and it may be doubted whether it could have made 
much progress had not X-ray methods of examination 
been developed. The plates are manufactured to a strict 
analysis and are subjected to a rigorous examination. 
The joint edges are planed so that on assembly an almost 
parallel sided ‘“*U”’ groove is formed. This method of 
preparation, besides economising weld metal, has the 
advantage that any lack of side wall fusion will be shown 
up, since it is concentrated on the plane of the X-rays. 
Each run of metal is continued beyond the seam on to a 
2ft. long test piece. For the making of the boiler drum 
under discussion as much as 2 cwt. of weld metal was 
deposited. After the completion of welding the outside 
and inside runs are dressed off to leave a flush surface, and 
the vessel is then radiographed. Finally the entire vessel 
is slowly heated to 620 deg. Cent. in a large furnace to 
relieve all stresses and then cleaned ready for hydraulic 
testing. 

CoMBUSTION CHAMBER AND TUBES. 


Ltd., the tubes in the combustion chamber are arranged 
horizontally. It was mentioned in the article of March 
25th, 1938, that the arrangement was not usual and had 
been adopted for special reasons and in the boiler under 

















Fic. 3—WATER- COOLED FURNACE DOOR 


discussion the tubes are placed vertically. The tubes are 
l}in. O.D., closely pitched and are placed in front, rear, 
and side walls and backed with refractory tiles and insula- 





In the La Mont boiler for Imperial Chemical Industries, 











tion. Details of the arrangement are shown in Fig. 1. 





Lott gery 








Fic. 2—MAIN BOILER DRUM 
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The water-cooled furnace door (Fig. 3) is also interesting. 
No refractory material is fitted on the fire side of this door 
and it is maintained cool by water circulation, which, it 
is claimed, is effected in a simple manner without glands, 
flexible pipes, or trunnions in the water connections. 

It is interesting to note that, although the combustion 
chamber of this boiler is 80 per cent. cooled by the bare 
tubes without protective blocks, and although unheated 
secondary air is used, excellent combustion is achieved 
even with high volatile Scotch coal. The absence of smoke 
is said to be marked at all ratings and a heat energy 
release of over 36,000 B.Th.U. per cubic foot is obtained 
at N.E.R. 

The tubing used throughout the boiler for heat- 
ing surfaces is cold drawn and bending was carried 





economiser. These blowers use steam at 350 Ib. per square 
inch. 


CIRCULATING Pumps. 

Until recently Continental makers had a monopoly in 
the design of circulating pumps for forced circulation 
boilers operating under considerable pressures. G. and J. 
Weir, Ltd., have, however, now taken up the manufacture 
of these units and are supplying those for the 350,000 Ib. 
per hour, 375 lb. per square inch La Mont boiler now being 
erected at Deptford West power station. The firm also 
constructed those for the boiler under discussion, which, 
though of much smaller capacity, are required to work 
under a higher pressure. 

Both pumps (Fig. 4) one motor driven for regular duty 
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Fic. 4—BOILER CIRCULATING PUMPS 


out cold on a precision machine. All bends were stress 
relieved by heat treatment and all tube welds were 
executed in such a manner that internal oxidation is 
claimed to be eliminated. Tube elements were assembled 
in steel jigs to ensure uniformity. The supports for the 
tubes were developed as a result of special studies and 
allow for expansion without giving rise to abrasion. The 
main weights of the first evaporator, superheater, and 
second evaporator tubes are taken on the water-cooled 
supporting headers to be seen in the drawings on page 368. 


SUPERHEATER, ECONOMISER, &c. 


The superheater is of orthodox design and was manu- 
factured by the Superheater Company, Ltd. Its elements 
are made of solid cold-drawn l}in. O.D. tubes, 7 W.G. 
thick. A system of “inert gas recirculation,’ recently 





and one turbine driven as a standby, are centrifugal units 
and are designed to give a throughput equal to six to eight 
times the evaporative capacity of the boiler. They run at 
constant speed and generate a differential pressure of 
35 lb. per square inch. The suction pressure is, of course, 
1000 lb. per square inch. Since the amount of water in 
circulation greatly exceeds the amount being evaporated, 
there is no possibility of tubes being damaged by over- 
heating as a result of insufficient water supply. 

A section through a circulating pump is reproduced in 
Fig. 5. The pump barrel consists of a steel forging and the 
suction and discharge branches are machined from the 
solid metal. A Monel metal single-stage double-entry 
balanced impeller is mounted on a steel shaft and sup- 
ported by white metal ring-lubricated bearings. A ball 
thrust bearing at the coupling end takes care of any 
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Fic. 5—-SECTION THROUGH CIRCULATING PUMP 


developed by the boiler manufacturers, is intended to 
control the steam temperature. By this device a propor- 
tion of the waste gases from the induced draught fan dis- 
charge is re-introduced into the main gas circuit imme- 
diately below the superheater—see drawing, page 368. 
This waste gas, at a low temperature, being mixed in a 
varying .proportion, according to circumstances, with the 
hot gases from the furnace, provides an effective means for 
regulating the final steam temperature. As its application 
to this boiler is its first commercially, the performance of 
the “recirculator’”’ will be watched with considerable 
interest. The arrangement has the advantage that it 
eliminates the need for a damper operating at a high 
temperature. 

The economiser was manufactured by E. Green and Son, 
Ltd., to La Mont design and is of the bent tube type. 
‘** Diamond ”’ soot blowing equipment is fitted. Gun type 
blowers are provided in the combustion chamber and jet 
type for the other parts of the boiler superheater, and 


residual thrusts. Long sleeves of stainless steel surround 
the shaft and protect the glands from the full working 
pressure. Since the pump handles water at boiler tempera- 
ture, the design of the stuffing-boxes is a matter of con- 
siderable importance. The glands are water jacketed and 
of extra depth. They are stuffed with semi-metallic 
packing. The pump is supported from the centre line in 
order to eliminate the effects of expansion on alignment. 
A steam turbine of normal Weir design drives the standby 
pump and is governed for constant speed. 

As failure of the circulation might have disastrous 
consequences, even though it persisted for only a short 
time, arrangements are made for the turbine-driven 
standby set to cut in automatically in the event of the 
failure of the motor-driven set from any cause. Small- 
bore pipes connect a diaphragm unit to the suction and 
discharge branches of the motor-driven set. Normally the 
differential pressure across the set forces the diaphragm 





downwards against the action of a spring. Should the 


pressure difference fall below a predetermined value, how- 
ever, the diaphragm is lifted by the spring and operates 
@ switch which closes the circuit to an electro-hydraulic 
thruster operating upon the throttle valve of the standby 
turbine-driven pump. The standby set then starts up. 
Should the motor-driven set now be re-started, the dia- 
phragm is returned to its lower position and the thruster 
is energised to close the turbine throttle valve. This 
safety device has not yet, we learn, had reason to function 
in actual service. It is the practice of the boiler-house 
staff, however, to trip the motor pump once each day anc 
the turbine-driven machine has never yet failed to cut in. 


DravuGutr PLant. 


Balanced draught is used in the boiler. The forced 
draught fan is situated_to the side behind the circulating 
pumps and the induced draught fan to the rear between 
boiler and chimney. The latter is 58in. diameter, driven by 
a two-speed motor at 580 or 725 r.p.m., and has corre- 
sponding capacities of 30,000 and 40,000 cubic feet per 
minute at water gauge pressure of 3-5in. and 4-0in 
respectively ; whilst the forced draught machine is 50}in. 
diameter, operating at the same speeds and having capa- 
cities of 17,000 and 21,000 cubic feet per minute at 2+ 25in. 
and 3-0in. w.g. Both fans were made by James Howden 
and Co., Ltd., which also supplied a secondary air fan 
giving 5000 cubic feet per minute at 5-75in. w.g. 


STOKER AND ASH-HANDLING PLANT. 


o 

The John Thompson chain-grate stoker is driven through 
an eight-speed gear-box. The grate is 9ft. wide by 16ft. 
long, giving a grate area of 144 square feet. Ashes are 
discharged on to a John Thompson submerged belt asl 
conveyor, where they are quenched and conveyed to an 
elevator and finally discharged to an overhead ash bunker. 
At present the conveyor only serves the La Mont plant, 
but it is intended that it shall eventually serve the older 
boilers as well. It has a belt 36in. wide, driven by a 3 H.P. 
motor. 

The leading design particulars of this boiler are given in 
an accompanying table. 
Maximum working pressure 
Maximum steam temperature 
Evaporation, normal ; 
Evaporation, maximum ..._... 
Heating surface, boiler and water walls 
Heating surface, economiser Ae 
Heating surface, superheater 
Deemer ONOEO FOR... ... --- ».. -- 
Estimated gas temperature leaving 

economiuser a eae ve +s 
Estimated CO, gas leaving economiser 
Feed water inlet temperature 
Overall boiler efticiency, estimated 


1000 lb. per sq. inch 
850 deg. Fah. 
40,000 Ib. per hour 
50,000 Ib. per hour 
3050 sq. feet 

5380 sq. feet 

1750 sq. feet 

144 sq. feet 


330 deg. Fah. at N.E.R. 

12-5 percent., N.E.R. 

216deg. Fah. at N.E.R. 

81 per cent., N.E.R. 
Test RESULTS. 

The plant just described has now been in operation 
several weeks and we are informed by G. and J. Weir, 
Ltd., that one of its remarkable features is the facility 
with which it can deal with highly variable loads. Load 
surges as great as 8000 lb. to 38,000 lb. per hour in one 
minute have caused no difficulty, the water level remaining 
stable within lin., whilst steam temperature and pressure 
have been only slightly affected. Combustion, it is stated, 
is exceptionally good, and a valuable economy is to be 
effected by using a lower-grade coal. In preliminary 
trials the estimated efficiency was comfortably exceeded. 
A figure of 83-36 per cent. gross overall thermal efficiency 
was obtained, equivalent to a net overall efficiency of 
82-92 per cent., allowing for auxiliaries. Steam was pro 
duced at the rate of 8-01 lb. per pound of coal. 

(T’o be continued.) 








A 230-Ton Lathe. 


THE accompanying engravings show one of three 
similar lathes having a height of centres of 94in. recently 
made by Craven Brothers (Manchester) Ltd., of Reddish. 
These lathes have been specially designed for machining 
turbine rotors when mounted on shafts. They will 
swing 13ft. l}in. diameter over the saddles, and admit 
32ft. 10in. long between the centres. Two of the lathes 
are driven by variable-speed, D.C. motors through four 
changes of gearing in the driving headstock, giving four 
changes of speed to the face plate, whilst the drive to the 
third lathe is by a constant-speed A.C. motor through 
a four-change speed gear-box, and four changes of gearing, 
giving sixteen speeds to the face plate. 


Particulars of Lathe. 


Height of centres... ... 94in. 

Admits between centres... S32ft. Loin. 

Length of bed, approximately 58ft. 

Width over bed shears... .. 14ft. Yin. 

Diameter of face plate er. 

Jaws will grip in diameter, maximum _10ft. 6in. 

Front bearing of main spindle 22in. dia. by 36in. 
long 

Rear bearing of main spindle l5in. dia. by 24in. 
long 

Number of saddles wes eee eee eee «6 two front and 
one back 

Swing over saddles, maximum .» 13ft. Lfin. 

Number of ranges of spindle speeds ..._ 8 


Full range of spindle speeds, approxi- 
mately ih 


ee eT ee 
Number of feeds in each saddle apron 


8, with slip gear 16 





Range of feeds per revolution of 
spindle : 
Sliding, approximately See sens < elahy tO) Baas 
Surfacing, approximately . Efggin. to fin. 


Screwcutting : 
? 1 mm. to 30 mm. 


Metric ; ) 
English ue 1/,,in. to 1 fin. 
Main driving motor... ... «. 100 H.P. 
Saddle traverse motors (three) ... SELL. 
Loose headstock traverse motor... os 
Pee 1: eg 


Grinding wheel motor ... 


The bed is of the four-shear type, and is split longi- 
tudinally down the centre, each part being made in two 
lengths. It is provided with a steel rack at the front for 
the traverse of the saddles. It is so constructed as to 
allow the chips and cuttings to fall clear of the bed into 





@ pit arranged in the foundations. The fast headstock 
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is fitted with a heavy forged 0-55 carbon steel spindle, 
the front and back journals of which run in large gun 
metal bearings, and has a large and heavy ball thrust 
bearing to take the end pressure. ‘The pinion which 
gears into the main driving wheel on the face plate is 
keyed direct to its shaft, and the shaft is mounted on 
three substantial pump-oiled capped bearings, one 
bearing also forming an outer support for the shaft end. 
All the gearing in the headstock is of suitably heat- 
treated high-tensile steel, and is totally enclosed. 'The 
sliding gears are arranged on splined shafts. All plain 
bearings in the headstoek are lubricated by means of 
oil under pressure provided by a power-driven plunger 
pump, and all lubrication pipes are arranged inside the 
headstock as far as possible, with sight feed indicators. 
Oil channels are also arranged in the headstock, with 





work. The slides are securely locked to the face plate 
by means of powerful bolts and cross keys. To the back 
of the face plate a large diameter stee] spur ring is shrunk 
and securely bolted thereon, through which the final drive 
is taken. 

Three saddles are provided. Two are arranged at the 
front and one at the back of the bed. Each front saddle 
is fitted with an adjustable swivel slide and compound 
slide rest, whilst the back saddle is fitted with a non- 
swivelling type of rest. 

The swivel slide on each front saddle is arranged to 
be set to any angle, and carry a steel top tool slide, adjust- 
able by hand, but the back rest is of the non-swivel 
type. Each saddle is provided with a self-acting surfacing 
motion by screw and nut, and self-acting sliding motion 
through the rack and pinion. Hand and quick power tra- 

















230 - TON 


feed pipes to oil all ball and roller bearings and to lubricate 
all gears. A tachometer and an ammeter are provided 
to show at a glance the speed at which the spindle is 
rotating and to indicate the amount of current absorbed 
by the main motor respectively, and are mounted in 
convenient positions at the front of the headstock. Glass 
windows are arranged in the headstock covers and 
electric lamps are fitted inside the fast headstock to 
enable the interior to be viewed whilst the lathe is running 
and to show that the gearing is receiving an adequate 
supply of oil. 

The face plate has four powerful forged steel heat-treated 
jaws carried in cast steel slides, and adjustable by forged 
steel screws operated by hand with ratchet levers. Each 
complete jaw and slide is reversible, with squares at each 
end of screws for the ratchet lever, and hardened detach- 
able faces on the jaws for both internal and external 





LATHE 


verse motion along the bed, as well as transversely, are also 
available. The quick power motion is operated by means 
of separate and independent reversing motors, one on each 
saddle. 

The tool slide on the front saddle nearest the fast 
headstock is equipped with gearing and change wheels 
for secreweutting to cut metric threads from 1 mm. 
to 30mm. pitch, and Whitworth threads from 1/,,in. to 
l}in. pitch. 

The saddle aprons embody eight changes of feed gearing, 
together with slip wheels to vary the rates of feed, giving 
sixteen changes of feed. The feeds are reversible, and 
the engagement of feed is effected by means of a clutch- 
operated worm and worm wheel. A reversing motor is 
also enclosed on each apron for the quick power traverses, 
a lever-operated clutch engaging feed or quick traverse as 
required. A friction clutch is also provided for engaging 





either the sliding or surfacing feeds, the surfacing feeds 
being taken through the transverse screw, which is fitted 
with heavy-type ball-thrust washers. 

The loose headstock has a large steel dead centre and 
steel spindle strongly supported at the front and adjust- 
able quickly by large diameter hand wheel, with final 
adjustment through disengageable worm and worm wheel. 
This headstock is mounted on a substantial deep inter- 
mediate base provided with powerful bolts for securely 
clamping to the bed. Quick power traverse motion of 
the loose headstock along the bed is provided by means 
of a screw driven by a separate motor, with push-button 
control. The headstock base is mounted on the rear shears 
of the bed, and is made so that the front carriage can 
pass it. 

Safety interlocking devices are provided to all motions 
so that no conflicting gears can be engaged. The table in 
the preceding page gives the main particulars. 

One of the foregoing lathes is provided with two four- 
point stationary stays to take work from 16in. to 32in. 
diameter, and a grinding attachment, interchangeable 
with the pillar and tool rests on the rear saddle, consisting 
of a pillar rest with grinding head, and having a self- 
contained motor drive to the grinding wheel, suitable for 
grinding up to 25}in. diameter by 39in. in length, on any 
part over the whole length of the shaft. This latter 
attachment is a completely independent unit made inter- 
changeable with the pillar and tool rest on the rear saddle. 

Push-button stations are provided on the driving head- 
stock for controlling all the motions of the main motor, 
and also on each saddle for “ start forward,” “ start 
reverse,” and “ stop ” for the main motor, and “ forward ” 
and ‘“‘reverse”’ for the saddle traverse motors. The 
motor for the quick traverse of the movable headstock is 
also controlled by push-buttons. 








Oil Circuit Breakers with Spring 
Closing Mechanism. 


THE greatly increased short-circuit power of modern dis- 
tribution systems has made it necessary for switchgear 
designers to pay attention to the safety of operators. 
When a breaker is closed on a short circuit, the peak- 
making current may exceed the symmetrical breaking 
current by some two and a half times. Very large electro- 
magnetic forces are therefore set up at the instant when the 
contacts come together, giving rise to a tendency for the 
breaker to reopen. At this instant the transference of 
current between the fixed and moving contacts occurs over 
a relatively small area, with the result that unless the 
breaker is closed quickly and positively, a certain 
amount of contact welding is liable to occur. Hand 
operation should therefore only be adopted in the case 
of circuit breakers of relatively low rating, with lightweight 
mechanisms, so that the closing stroke, which has to oppose 
the electromagnetic and certain mechanical forces, can be 
made quickly and without hesitation. For hand-operated 
circuit breakers the recommended limit embodied in the 
revised British Specification No. 116, 1937, for Oil Breakers. 
is given as 150,000 kVA, or 10,000 amperes symmetrical 
breaking current. For medium and large-capacity oil 
breakers, other methods of closing are employed to 
ensure safe and positive operation. 

Of the oil circuit breakers manufactured by the General 
Electric Company, of Magnet House, Kingsway, W.C.2, 
spring-closing mechanisms are provided on those with 
capacities of 75,000, 100,000, 150,000, 250,000, 350,000, 
and 500,000 kVA. On those in the smaller sizes in this 
range the springs are compressed by a lever, whilst 
those of higher rating are fitted with a hand-operated 
hydraulic jack. No battery or other source of electrical 
supply is necessary, and the mechanism has the merit of 
simplicity. 

In the illustration on the next page is shown spring- 
closing mechanism applied to G.E.C. ‘‘ Subgear” - 
metal-clad switchgear, where the battery of springs 
is housed in a cylinder below the mechanism box 
at the front of the unit. To compress the springs, a lever 
is inserted into the handle socket, which is accessible after 
sliding the front covers apart, the lever being moved 
upwards through an angle of about 60 deg. The force 
required at the end of the lever is well within the capa- 
bilities of the operator. 

The breaker can be closed at the unit itself or from a 
remote position. In the former case the springs are released 
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by pressing down a knob at the front of the spring enclo- 
sure, whilst for remote operation a lanyard is used, as 
shown in the illustration. After passing the lanyard 
through a guide at the bottom of the spring enclosure 
it is looped on to the knob, and the loose ond is taken to 
a remote position and pulled by the operator. As an 
alternative to lanyard operation, electrical release of the 
closing springs can be provided for, when the release is 





situated on the bed plate at the driving end of the machine, 
and all adjustments can be made by one operator. The 
clutch used for setting the position of the upper roll raises 
and lowers shafts supporting the housings at either end of 
the machine. A coupling-rod between the two ends of the 
machine transmits the turning movement to the rear end 
housing shaft. When setting the upper roll for the form- 
ing of conical shells, the control or front end housing shaft 





Om Circuit BREAKERS WITH 


effected by a controller or push button mounted in any 
convenient position. These spring-closed oil circuit 
breakers are fitted with a trip-free mechanism in which 
the over-current trip is operative in all positions of the 
closing stroke. Any standard forms of protective trips 
can be provided, including overload, under voltage, and 
shunt trips. 








Large Plate Bending Rolls. 


Tue three-roll plate bending machine shown in the 
accompanying illustration has recently been completed 
by Joshua Bigwood and Son, Ltd., of Wolverhampton, for 














SPRING CLOSING MECHANISM 


is disengaged and the rear end housing is adjusted to the 
required height through the coupling-rod. A third lever 
controls the direction of rotation. A large indicator on 
the control platform shows the operator the exact adjust- 
ment of the top roll. 

The rear end bearing and housing of the top roll can be 
uncoupled and swung rearwards and downwards, in an 
arc, clear of the roll end, to enable the removal of cones 
and circles from the machine. The top roll has an exten- 
sion at the control end of the machine for use in taking the 
load off the roll when removing the end housing. The 
knuckle end of the extension projects through a carrier 
mechanism behind the gear-box, and by means of a hand 
wheel the carrier is lowered on to the knuckle until the 
cross piece comes into contact and counteracts the weight 
on the end bearing. 

All the gears are double helical and machine cut, and 





THREE-ROLL PLATE BENDING MACHINE 


export to Russia. One of the largest machines of its kind 
built in the Midlands, it is designed for bending mild steel 
plates up to 20ft. long and lin. thick. For driving the 
machine under load a 50 H.P. electric motor running at 
960 r.p.m. is being used, but we understand that when 
running without a load, only 3 H.P. is required to drive 
the machine. To support the two lower driven rolls, par- 
ticularly when under load, two sets of supporting rolls 
are incorporated in the machine. Power is transmitted 
from the driving motor to the driving pinions through a 
gear-box in which are incorporated the clutches for setting 
the machine. These clutches are of the oil-immersed 
expanding type, and are adjustable to take up wear. As 
may be seen, the control and roll setting clutch levers are 





lubrication is by means of greasing nipples grouped on three 
panels at convenient parts of the machine. 








ENGINEERING AND MopDERN Economic STRUCTURE.— 

An informal dinner of the Old Centralians (morning 
dress) will be held in the Upper Dining Room at the 
Imperial College Union, Prince Consort Road, South 
Kensington, S8.W.7, at 6.30 p.m., prompt, on Wednesday, 
October 12th, 1938, and will be followed by a meeting of 
the Association, at which there will be a discussion on a 
symposium of papers on “The Place of the Engineering 
Profession in the Modern Economic Structure.” 


Smoke-Density Measurements.* 


By H. E. BUMGARDNER.t+ 

‘THis paper describes a new method of measuring smoke 
density by indicators or recorders installed in a power 
plant. It is a development resulting from about seven 
years of experimental work with almost all the available 
types of smoke indicator and recorder. Although the 
method described was developed from tests carried out 
in two stoker-fired power plants of the Detroit Edison 
Company, it should give equally good results in pulverised 
fuel fired power plants if the equipment is installed on 
the outlet side of fly-ash separators and provided there is 
little or no more fly-ash in the flue gas than in the case of 
the average stoker-fired plant. 

The several commercial smoke indicators and recorders 
used in the experiments were installed precisely according 
to the recommendations of the manufacturers. For one 
reason or another, none of them was found to be satis 
factory as a power plant operating instrument. In most 
cases the instruments themselves are satisfactory mecha 
nically, but inasmuch as only the concentration of the 
smoke and not the thickness of the smoke stream is taken 
into consideration, in the measurement of smoke density, 
the records or indications obtained therefrom are no! 
accurate. 

Smoke density is used herein as referring to the quantity 
of smoke present in a section of a breeching or stack, and 
measurments are made by indicators or recorders employ - 
ing a 0 to 100 per cent. scale, 0 being no smoke and 100 per 
cent. denoting black or dense smoke. Readings obtained 
from an indicator or recorder having light-source and light 
sensitive units attached to opposite walls of a breeching 
er stack are affected by 

(1) Smoke stream thickness through which the device 
functions. 

(2) Proportions of transmitted, reflected, and absorbed 
light determined by the amount of smoke in the light 


path. 

(3) Reflected light from the surroundings, unless 
eliminated. 
Item (1) may be readily demonstrated by taking an 


elliptical glass container and filling it with water to which 
a few drops of ink have been added and the mixture 
thoroughly stirred so as to give a uniformly but slightly 
coloured mixture. If a lamp is placed on one side of the 
container and the light absorption measured or observed 
on the opposite side, first through the major and then 
through the minor axis, a large difference in the apparent 
density of the liquid will be noted, although the unit 
density remains constant. The proportions of trans 
mitted, reflected, and absorbed light in the light path 
vary with the smoke stream thickness and with the con 
centration of the smoke. The inside of a breeching or 
stack is usually black, and light, other than that from the 
light source, ordinarily does not appear in the light path. 
OrprNAaRY INTERNAL ABSORPTION TyPE Not SuITEep. 
The ordinary so-called internal absorption type of 
instrument was found to be unsuited because the fact 
that the indicator readings obtained depend mainly 
upon the thickness of the smoke stream through which 
the light penetrates was not taken into consideration in 
its design and installation. If the light source and light 
sensitive units of an internal absorption instrument are 
installed on opposite sides of breeching or stack walls 
that are 5ft. apart in one case and 10ft. apart in another, 
while the unit density remains constant, indicator readings 
in the two cases will differ considerably. This fact van be 
explained by reference to a scale that has been designed 
to take into account, or correct for, the variable thick 
ness of smoke columns encountered in visual observa- 
tions of smoke density at the stack discharge. This scale 
is fully described in Part XX, Smoke Density Determina 
tions of the supplement to the A.S.M.E. Power Test 
Codes, which relates to Instruments and Apparatus. 
Briefly, it is presupposed that 20 per cent. black of No. | 
smoke, according to the Ringelmann scale, applics only 
to a smoke column having a diameter or thickness of 5ft. 
from which comparable values for other thicknesses and 





concentrations are developed, as shown in Fig. 1. The 
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Fic. 1—Method of Developing Smoke Density Scale. 


complete scale then assumes the form given in Table I. 
The variation of apparent smoke density with thickness of 
smoke stream and concentration follows what is known as 
an adaptation of Lambert’s and Beers’ laws.{ Assuming 
that an ordinary internal absorption type of instrument 
is installed in a 5ft. breeching and that the indicator read- 
ing of the smoke in the breeching is 20 per cent., Table | 


TasLxe I.—Complete Smoke Density Scale. 


Thickness 

of smoke 

stream, ee per cent. 
fect. No. | No. No. 3. No. 4. 
B. . piee  oie seq eds 36 oe 49 ee OD 
10 . 36. BO 14 . $3 
15 Se MP we oe IE nee oes OT 4. . 93 
20 yee ee . 97 
25 67 . 89. . 96. . 99 


indicates that smoke of the same unit s concentration will 
give an indicator reading of 36 per cent. if the distance 





* Contributed by the Fuels Division and presented at the 
Semi-Annual Meeting, St. Louis, Mo., June 20th to 23rd, 1938, 
of the American Society of Mechanical Engineers 

+ The Detroit Edison Company. 

{ ‘‘ Outlines of Theoretical Chemistry,” by IF. H. Getman 





and Farrington Daniels, sixth edition, John Wiley and Sons, 
Inc., New York, N.Y., 1931. 
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wcross the breeching is doubled or increased to LOft. This 
relation may readily be veritied by obtaining four pieces 
of uniformly coloured glass, preferably brown, of the same 
thickness. The percentage of light absorbed by one, two, 
three and four thicknesses of glass stacked one upon the 
other and measured by a sight meter and a constant light 
source in a dark room will vary in the same ratio as 
indicated in Table I. 

In working with the various smoke indicators and 
recorders the internal absorption type, which is perhaps 
one of the simplest smoke-measuring instruments used in 
power plants, was found to be best adapted to the several 
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Fic, 2—Arrangement. of Internal Absorption Instrument. 


necessary changes in design and installation. The arrange- 
ment of the ordinary internal absorption instrument in 
which a beam of light passing through the smoke in the 
breeching or stack falls upon the light sensitive cell, is 
illustrated in Fig. 2. The quantity of light absorbed due 
to the smoke in the light path is an indication of the smoke 
density. As previously explained, assuming the same unit 
smoke density, such an instrument will indicate almost 
anything, depending upon the width of the breeching or 
the diameter of the stack in which it is installed. 

The ordinary internal absorption type of smoke indi- 
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Arrangement of Improved Instrument. 


vator or recorder shown in Fig. 2 was found to be unsuited 
because : 

(1) Readings obtained are usually much higher than 
those which would be obtained by observations of the 
stack discharge. 

(2) Instrument could not be adjusted to give read- 
ings comparable with those which might be obtained 
at the stack discharge. 

(3) The intensity of the light source varied too much, 
due to the voltage changes encountered. 

(4) Device could not be calibrated or checked, except 
by guess, while the boiler was in operation and smoke 
was being emitted. 

(5) The light sensitive cell was subject to rapid 
deterioration if exposed to a temperature such as might 
easily obtain along the outside of breechings in hot 
weather. 

The light source and light sensitive units of an ordinary 
internal absorption instrument being attached to opposite 
walls of breechings or stacks of different cross sections, the 
readings obtained are not comparable with observations 
made of the stack discharge. Thus, for example, such an 
















































































































































































Fic. 4—Calibration Screens. 


instrument installed in a 10ft. breeching will indicate a 
smoke density of over 70 per cent. when the apparent 
density of the same smoke issuing from the stack, which is 
16ft. in diameter, is under 49 per cent. It would seem 
desirable that indications from an indicator or recorder 
should be comparable with visual observations made of 
the stack discharge. 

Fig 3 shows the arrangement of the improved instru- 
ment which provides for all the necessary additions or 
changes to correct for these deficiencies. To have the 
indicator density reading and the observation of the 
stack discharge the same on a 0 to 100 per cent. scale, it 
is necessary to reduce the effective thickness of the 
smoke stream in the breeching or stack to a relatively 
small distance. This is done by the calibrated sleeves 
shown in Fig. 3. The proper distance between sleeves 
required in any one case depends upon (1) the stack dia- 
meter and (2) the width of the breeching or stack in which 
the measurements are made. For the case of a 16ft. stack 
and a 7ft. breeching, the proper distance between sleeves 





was determined by test and found to be 2lin. When two 
boilers discharge into a single stack, the proper distance 
between sleeves is determined, of course, with only one 
boiler in operation. 

The use of a small, definite smoke stream thickness, 
such as the sleeves provide, was first suggested by Frank 
Sawford in a patent application§ that was filed in 1927 
and was described in a paper!! that was presented at the 
Seattle meeting of the A.S.M.E. later in the same year. 

An internal absorption type instrument which requires 
a constant light source should be provided with a voltage 
regulator if there is more than a slight fluctuation of 
voltage on the circuit. A change in voltage of even 1 volt 
will produce an appreciable change in the density reading. 

With the sleeves it is easy to eliminate the smoke in the 
light path and thus be able to calibrate the instrument 
while the boiler is smoking. This is accomplished either 
by disconnecting the light source unit and inserting a 
slightly smaller pipe inside the sleeves and across the 
opening between the sleeves or by providing a permanent 
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which employs an irrational scale has the disadvantage 
that the readings obtained are not comparable with those 
obtained from indicators or recorders, all of which employ 
a rational or 0 to 100 per cent. scale. In one instrument 
that employs an irrational scale, the range is limited, and 
the instrument cannot be used for observations exceeding 
a relatively low density. 

In the installation previously mentioned, the distance 
between the sleeves is such that the smoke density read- 
ings obtained from the indicator and the observations of 
the stack discharge are the same. This scheme does not 
preclude corrections that might be made to the indicator 
readings to reduce them, for example, to what would be 
obtained if the distance between sleeves was some 
standard dimensions, such as Ift. It seems desirable that 
any standards which might be agreed upon should pro- 
vide for some correlation between the measurements 
obtained from indicators or recorders installed within a 
plant and observations made of the stack discharge. 
If corrections are applied, they should be made preferably 
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shutter arrangement by which the gap between the sleeves 
may be opened and closed as desired. When ail smoke 
in the light path has been eliminated in one of the ways 
indicated, the instrument may be calibrated or checked 
by the screens shown in Fig. 4. These screens are 
inserted one at a time in front of the light sensitive cell, 
and the reading of the indicator or recorder noted. If 
the instrument is out of adjustment the intensity of the 
light source is varied by a rheostat. The four screens 
shown give four points on a 0 to 100 per cent. scale. 

The light-sensitive cell that is employed is of the type 
which will not withstand the higher temperatures some- 
times encountered adjacent to the breeching. To prevent 
deterioration due to temperature, the cell is encased on 
all sides except its face, so that it may be water cooled. 
Compressed air cooling in place of water cooling may be 
used, if desired. 

The light source and the light sensitive cell, which are 
each protected from dust deposits by lenses, are installed 
where the pressure within the duct is slightly below atmo- 
spheric, and the lenses are kept clean by air infiltration 
through openings in or into the sleeve, as shown in 
Figs. 2 and 3. As an added precaution, however, the 
lenses are cleaned once during each eight-hour shift. Air 
infiltration through the openings keeps the sleeves free 
of all smoke without altering the thickness of the smoke 
stream between the ends of the sleeves. 

The present installation in one of the plants consists of 
an indicator and a signal light, both of which respond 
to the change of current in the light-sensitive cell. The 
former is mounted adjacent to the breeching and is used 
for setting the signal light and for calibration. The 
latter is mounted on the boiler-operating floor where 
it can readily be observed by the operator. A single- 
point recorder could be added without any difficulty. 


SmMoKE DeENsrry OBSERVATIONS OF STACK DISCHARGE. 


In arriving at the proper spacing of the sleeves, smoke 
density observations of the stack discharge were made. 
Such observations have to be made under more or less ideal 
weather and wind conditions, regardless of what part- 
ticular device is employed. None of the several methods 
of visually determining smoke density is without certain 
disadvantages. However, one of the several improved 
smoke charts based on a rational or 0 to 100 per cent. 
scale was used and is preferred. 

Smoke density readings obtained simultaneously by 
using two different smoke charts in the hands of two 
observers and from one of the unsatisfactory recorders are 
plotted in Fig. 5. A close agreement between the readings 
of both smoke charts will be noted, the largest variation 
being about 10 per cent. For test purposes the boiler was 
made to produce black smoke in cycles, as shown. This 
particular recording instrument had a time lag, and 
although it recorded correctly at lower densities read- 
ings were low when the density exceeded about 30 per cent. 

Any method of visual determination of smoke density 





§ Patent No. 1,785,392, issued December 16th, 1930. 
| ‘* A Smoke Density Meter,” by Frank Sawford, Mechanical 





Engineering, September, 1927, pages 999-1004. 
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Smoke Density Reading Obtained with Various Instruments. 


after the indicator or recorder smoke density readings 
and stack observations first have been obtained on a com. 
parable basis. 

In conclusion, the author is indebted to W. A. Carter, 
F. B. Goulait, and A. C. Pasini of the production 
department for assistance in the investigations. 








The Rand Water Board. 


THE Rand Water Board was established in 1905, under 
the Transvaal Ordinance No. 32 of 1903, for the purpose 
of supplying an adequate amount of water to meet the 
requirements of the population of the Witwatersrand, 
the gold mines and such industries as existed. At that 
time the Witwatersrand, which, until 1886, when gold was 
discovered, had a population of less than 200, had expanded 
so rapidly as a result of the “ gold rush ” that there was a 
population of 166,000—95,000 Europeans and 71,000 
natives—but there were practically no public services, 
and water, obtained from bore-holes, cost 10s. a gallon in 
Johannesburg. 

By Transvaal Ordinance No. 48 of 1904 the Board was 
authorised to obtain 10 million gallons of water per day 
from bore-holes situated in the Klip River Valley and 
wells at Zuurbekom, where a pumping station was 
erected. The expansion of the mining industry continued, 
and with the great growth of the population further 
supplies of water had to be obtained by the Board. To-day 
its “‘limits of supply ” covers an area of approximately 
1959 square miles, and the population in that area, 
which it supplies, is 1,139,688. 

In 1914, under a private Act, a supply of 20 million 
gallons per day was authorised by the Union Parliament. 
It permitted the Board to construct a barrage across 
the Vaal River to impound sufficient water to enable an 
average quantity of 20 million gallons per day to be 
abstracted. The first unit was completed in 1923, the 
second in 1929, the third in 1932, and the fourth in 1934. 

During the last few years the phenomenal increase in 
demand has compelled the Rand Water Board to engage 
in vast engineering schemes. The urgency of the case was 
such that early in 1934 the Board came to an arrangement 
with the Government under which it obtained certain 
storage accommodation in the Government dam to be 
constructed on the Vaal River at Vaalbank, and abstrac- 
tion rights, from that dam and from the Vaal River, of a 
supply of water up to 60 million gallons a day by payment 
to the Government of the sum of £240,000. The terms of 
this arrangement were embodied in the Vaal River 
Development Scheme Act of 1934. The Board’s Addi- 
tional Water Supply (1935) scheme was then proceeded 
with and provided for the abstraction of a further 11 million 
gallons from the Vaal River source, which is in addition to 
the 20 million gallons per day, permissible under the pro- 
visions of the Vaal River (1914) scheme. This 1935 
scheme had the effect of enabling the Board to put into 
supply on the Witwatersrand a quantity of 38-1 million 
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gallons per day, this quantity being determined by the 
capacity of the pumping mains from Zwartkopjes to the 
Witwatersrand. Steps were taken by the Board to 
expedite the carrying out of the scheme, and the work had 
progressed sufficiently by August, 1936, to enable the 
Board to obtain the full advantage of the augmented 
supply in time to meet the peak load demands of its con- 
sumers during the immediately ensuing summer season. 
DISTRIBUTION SySTEM. 

A short description of the distribution system of the 
Board, as regards the principal features, will assist in 
following the account of the works being carried out by 
the Board and is as follows :—In 1935 one river intake 
station was in existence on the Transvaal bank of the Vaal 
River, and from there a couple of pumping units delivered 
the water into the impounding reservoir at the Vereeniging 
main pumping station. The Vereeniging main pumps 
next pumped the water from the impounding reservoir 
to the Zwartkopjes pumping station. The normal pumping 
head between Vereeniging and Zwartkopjes is 530ft., but 
including the head on the river intake pumps the total 
head required is about 650ft., the water being pumped 
a distance of about 30 miles. The Zwartkopjes pumping 
station, situated in the Klip River Valley to the south of 
Johannesburg, repumps for distribution on the Witwaters- 
rand the whole of the water derived from the Vaal River 
source. The pumps deliver water into the Yeoville reser- 
voir under a normal head of 1300ft. and into the Forest 
Hill reservoir system and Benoni reservoir system under 
@ normal head of 1150ft. The Board’s Zuurbekom pump- 
ing station, situated about 16 miles south-west of Johannes- 
burg, obtains its water from bore-holes and wells. The 
water is pumped directly into supply and serves prin- 
cipally the West Rand area. The main pumping plant 
of the station consists of two electrically driven high-lift 
pumps and two low-lift pumps. The high-lift pumps serve 
the Krugersdorp and the West Rand areas. The low-lift 
pumps supply the Paarlshoop station for re-pumping either 
to the West Rand or Central Areas. The Paarlshoop 
pumping station situated at Langlaagte, on the west of 
Johannesburg, repumps, for delivery into supply, water 
delivered from the low-lift pumps at Zuurbekom, or, if 
necessary, water gravitated from the Forest Hill reservoir. 
There are also two booster stations, both situated on the 
East Rand, which are only operated in cases of emergency, 


Rapip EXPANSION. 


To illustrate the expansion which has taken place on the 
Witwatersrand, at March 3lst, 1905, the quantity of 
water required to supply all the demands was 851,129,292 
gallons for the year. During the year 1936-37 the total 
quantity sold was 11,932,807,000 gallons, as compared 
with 10,076,121,000 gallons in the year 1935-36, an 
increase of 1,856,686,000, or an average increase of 
5,162,237 gallons per day. In 1934 an average of 
20,380,135 gallons were sold per day; in 1935 the quan- 
tity was 22,053,211 gallons, the annual increase in gallons 
per day for the two years being about 1,500,000 gallons ; 
then came a great jump, the daily quantity sold in 1936 
being 27,530,385 gallons ; for 1937 the quantity sold daily 
was 32,692,622 gallons; for 1938 the quantity sold daily 
was 37,921,800 gallons, so that for these last three years 
there was an increase in each year of over 5 million gallons 
per day (each year ends on March 31st). 

Among the principal additions to the pumping plant, 
&c., as a consequence of the 1935 scheme, were the follow- 
ing :—At the existing river intake station (No. 1) one 
pumping unit of a capacity of 35 million gallons per day 
was installed, replacing one of the existing smaller units. 
A new river intake station (No. 2) was installed about 
34 miles downstream of the existing intake station. This 
accommodates four pumping units, two of which having 
a capacity of 25 million gallons a day are installed. From 
the new intake station a steel pipe line 44in. in diameter 
was laid to the main pumping station at Vereeniging. 
This pipe line was designed for a capacity of 25 million 
gallons per day of raw water delivered into the sedimenta- 
tion tank system. Under the 1935 scheme a design of 
the necessary treatment and pumping plant to cope with 
an additional 40 million gallons a day was prepared. The 
lay-out was such that the work could be carried out in 
four sections, each having a capacity of 10 million gallons 
a day. Prior to this, the ground and building at the main 
pumping station, Vereeniging, had been fully developed 
to treat and pump to the Zwartkopjes station 20 million 
gallons a day from the Vaal River source, the maximum 
quantity permitted under the provisions of the Vaal 
River (1914) scheme. A separate engine and boiler house 
had been constructed and the new plant interconnected 
with the existing units. In the engine room a steam tur- 
bine-driven centrifugal pump, capable of delivering 
23 million gallons per day under a normal head of 530ft. 
to Zwartkopjes was now installed. 

PURIFICATION PLANT. 

The purification plant, comprising primary and 
secondary sedimentation tanks, carbonation, and contact 
chambers, was arranged as four units, each complete in 
itself and capable of an output of 10 million gallons a 
day of purified water. Under the 1935 scheme one unit, 
capable of an output of 10 millions per day, was completed 
and put into service. Since then the Rand Water Board 
has carried out two further schemes which will nearly 
double the quantity of water available, when the last 
has been completed, and thus bring the daily supply up 
to 70 million gallons, and these additions have entailed 
the provision of further purification units. As these are 
all practically replications of the units provided under the 
1935 scheme, the following description of the 1935 plant 
will suffice for al] :-— 

From experience gained in respect of the original 
20 million gallon per day units, it was found that the 
hopper-bottomed tanks enabling continuous cleaning to 
take place were the most satisfactory, and the whole of 
the new system has been designed on these lines. The 
raw water, measured by Venturi meter, enters the sedi- 
mentation system by an inlet chamber where lime or 
sulphate of alumina solution may be admitted, and is 
agitated for about 4} min. by means of an electrically 
driven paddle stirrer mounted in the short inlet flume. 
The water then enters a primary conditioning tank where 
it is subjected to a horizontal sinuous movement with 
gradually decreasing velocity obtained by means of 
baffles, This conditioning tank, designed to treat 20 





million gallons per day, has a capacity of 375,000 gallons, 
giving a time of contact of 25 min. The conditioned water 
is then admitted by means of a flume and control inlets 
to the primary sedimentation system, consisting of eight 
tanks arranged in parallel, each tank being 140ft. long by 
35ft. wide, subdivided into four- hopper bottom units. 
The water is baffled so as to pass across these hopper 
bottoms diagonally from alternate corners, the deposited 
sludge being drawn off under the gravity head of the tanks 
by means of a pipe system. The capacity of these tanks, 
including the hoppers, is 3-8 million gallons, and the calcu- 
lated time of primary sedimentation is 74 hours, the 
capacity of the hoppers being excluded. The secondary 
application of sulphate of alumina is then introduced into 
the water which enters a carbonation tank, where carbon 
dioxide under pressure is passed through it, giving a 
violent agitation for a period of about 44 min. The water 
then enters the secondary conditioning tank, baffled in a 
similar manner to the primary conditioning tank, and 
having a time of contact of about 29 min. The secondary 
sedimentation is the same as in the case of the primary 
sedimentation, the time being about 74 hours. The 
sedimented water is then admitted to a common 
system of flumes feeding into the filters. The new filtra- 
tion system has been designed as an extension of the 
existing 20 million gallons per day scheme. The general 
scheme, as designed, permits of additional blocks of filters 
being added as extensions are required, interposed with 
overhead tanks for wash water with provision for chlorina- 
tion situated underneath these tanks. The scheme permits 
of good architectural treatment and easy supervision and 
control. Ten filters have been installed under this scheme 
placed in a series of five vis-a-vis, having a central 
control gallery. Reinforced concrete construction obtains 
throughout. 
THE FILTERS. 

Each filter consists of a concrete tank, 24ft. long and 
32ft. wide, the sedimented water being admitted by a 
flume at the side and drawn off by the usual type of under- 
drain nozzles. The filtered water discharges directly into 
an underground clear storage reservoir provided under the 
whole area taken up by the filters and control operating 
gallery. Sand traps and chlorinating chambers are pro- 
vided in this underground reservoir. Two new features 
are embodied in the design of the Candy filters, which are 
worthy of note. The air required for agitating the sand 
bed is not admitted through the water-collecting nozzle 
system, but through an independent grid of pipes situated 
immediately below the sand bed proper and above the 
supporting layer of coarse sand. This is an advantage 
because it enables the air scour to be applied directly to the 
fine sand bed and eliminates disturbances and _ inter- 
mixture of the coarse supporting sand bed set up by the 
simultaneous application of air and water. With the 
approved method of air agitation a * surface flush” has 
been introduced. The wash water rises through the sand 
bed and is drained off over a side weir spanning the whole 
width of the filter. The rising wash water is kept runn ng 
sufficiently long to cleanse the sand only, the layer of 
dirty water remaining on the bed being flushed off by the 
broom action of a surface flush. This result is obtained 
by introducing the incoming sedimented water along the 
side opposite the draw-off weir. By means of specia 
baffle plates, the body of water travels across the bed and 
pushes the dirty water ahead into the discharge bay. A 
considerable saving in wash water results, as with the 
previous method a large proportion of wash water is 
used for removing the dirty water from the surface of the 
sand bed. Owing to the increasing length of filter wash 
water piping required through the filter blocks, a clear 
water storage tank and supporting structure is incor- 
porated in the design of the new filter block to give the 
required quantity and pressure when washing the filters. 


ADDITIONAL PUMPING PLANT. 

At Zwartkopjes pumping station the additional boiler 
and pumping plant is housed in a separate building and 
is interconnected with the existing plant. The reason for 
this, as in the case of the Vereeniging station, is to guard 
against the possibility of interruption of supply from major 
accidents. In the engine-room two steam turbine-driven 
centrifugal pumps, one capable of delivering 12 million 


gallons per day to the East Rand and one capable of 


delivering 14 million gallons per day to the Central Area, 
were installed. Both pumps were designed for a normal 
head of 1150ft. The new boiler-house was equipped with 
two steam boilers, each having a normal steaming capacity 
of 50,000 lb. per hour. 

Under this 1935 scheme the bunker storage capacity 
for coal was considerably increased and mechanical coal- 
handling appliances were introduced. The lay-out made 
provision for a new storage bunker of 3000 tons capacity 
to be used in conjunction with the existing bunker. The 
mechanical equipment: was so arranged that the supply of 
coal from the railway wagons is fed directly into the 
various hoppers for immediate consumption, but a quan- 
tity up to 100 tons can be diverted on to the top of the 
main bunker; a similar quantity can be withdrawn from 
the bottoms, so that the coal stored can be entirely changed 
every thirty days if desired. The total coal storage 
capacity is 5770 tons and, on the basis of a consumption 
of 300 tons a day with a load on the station of 40 million 
gallons per day, the reserve suffices to carry over for 
about nineteen days, sufficient to meet ordinary conditions. 
A new balance tower, including four measuring weirs and a 
chlorination chamber, was constructed to deal with the 
increased quantity of water being pumped. 

FURTHER WATER REQUIRED. 

The 1935 scheme was brought into supply in August, 
1936, the total estimated engineering expenditure involved 
being £1,043,300. It was anticipated that the total quan- 
tity of 38-1 million gallons per day now made available 
would be sufficient to meet the estimated requirements of 
consumers up to 1938-39. During the early spring of 
1936, however, the consumption of water clearly indicated 
that immediate steps should be taken by the Board further 
to augment the available supply on the Rand. It was 
therefore decided in December of that year, under the 
Additional Water Supply (1937) Scheme, to install plant 
to deliver and supply an additional 10 million gallons per 
day, thus enabling the Board to put into supply a total 
quantity of 48-1 million gallons per day. 

At the same time, the Board had in mind the fact that 





it had provisionally allocated for use outside its limits of 
supply an amount of 18} million gallons a day. In view 
of this and further applications and of the unabated 
mining and municipal expansion on the Witwatersrand, 
the Board decided that an additional quantity of 50 million 
gallons a day from the Vaal River should be provided to 
meet the future requirements of its consumers within the 
limits of supply, and that Government should be nego- 
tiated with to furnish this quantity from the Vaalbank 
dam. It was also decided to include in its negotiations 
10 million gallons for the Electricity Supply Commission 
and another 10 million gallons to meet industrial and other 
requirements. As the outcome of the negotiations the 
Board obtained the right to abstract a further quantity of 
70 million gallons a day from the Vaalbank dam and the 
Vaal River, in consideration of the payment to the Govern- 
ment by the Board of a sum of £280,000, in addition 
to the payment of £240,000 made in respect of the right 
to abstract 60 million gallons a day already authorised. 
The total quantity of water thus made available to the 
Board from all sources amounts to 160 million gallons a 
day, made up of 10 million gallons a day from the shafts 
and bore-holes in the Klip River Valley, 20 million gallons 
a day from the Vaal River under the Board’s private Act 
of 1914, and 130 million gallons a day authorised by the 
Vaal River Development Scheme (Amendment) Act 4 of 
1937. Steps were taken by the Board to expedite the 
carrying out of the scheme and the work had progressed 
sufficiently by October, 1937, to enable the Board to 
obtain the full advantage of the augmented supply in 
time to meet the peak load demands of its consumers 
during the immediately ensuing summer season. 

Among the important portions of the work carried out 
was the doubling of the capacity of the river intake station 
No. 2, which already contained two pumping units and 
has now a 100 per cent. standby. A purification plant at 
Vereeniging station, provided under the 1937 scheme, 
consists of a block of primary and secondary sedimentation 
tanks, carbonation and secondary contact chambers 
designed to treat a further 10 million gallons per day. These 
are built alongside and are similar to those constructed 
under the 1935 scheme ; they are connected to the primary 
contact chambers, which were constructed under that 
scheme. After treatment the sedimented water is admitted 
to @common system of flumes feeding the filters. The time 
of agitation by carbon dioxide has been doubled and new 
methods of dispersion of the gas through the water has 
been investigated. A new filter block consisting of ten 
filters exactly similar to that provided under the 1935 
scheme, capable of dealing with 10 million gallons a 
day, has been constructed and interconnected with the 
existing system. The carbonation plant has been extended 
by the installation of a flue gas blower to deal with the 
treatment of a total of 41 million gallons of water per day. 
In the new engine room, a steam turbine pump to deliver 
23 million gallons per day at Zwartkopjes and an elec- 
trieally driven circulating water pump having a capacity 
of 28 million gallons per day have been installed and 
brought into service. The pipe line between Vereeniging 
and Zwartkopjes is now entirely composed of 44in. dia- 
meter pipes—under the 1935 scheme about 140,000ft. of 
22in. to 24in. pipes were replaced by 44in., and now the 
remainder of the 22in. to 24in. pipes, about 31,000ft., 
have been replaced by 44in. The total cost of the scheme 
was £612,000. 

In 1937 the Board carried through extensions to meet 
the rapidly increasing water requirements on the West 
Rand. They included a pipe line from Zuurbekom to 
Randfontein, of 26,000ft. of 18in. and 36,000ft. of 22in. 
diameter pipes and the replacement of two small elec- 
trically driven low-lift centrifugal pumps at Zuurbekom 
pumping station by two larger ones, each having a normal 
capacity of 4 million gallons per day against a head of 
1100ft. The cost was £141,000. A smaller, but similar 
extension was also carried out to provide for the increasing 
demand from the East Rand in the same year at a cost of 
£103,000. 

THE 1938 ScHEME. 

It had been expected that the 1937 scheme for an addi- 
tional 10 million gallons would meet all the demands until 
the year 1939, but even late in 1937 it was obvious that 
the expansion was greater than anticipated, and the 
Board requested customers to submit revised estimates 
of future requirements. These estimates showed that the 
Board would be able to meet requirements in 1938, but 
would not be able to cope with the demands indicated 
for 1939. It was therefore decided in January, 1938, to 
instal plant to deliver and supply an additional 20 million 
gallons a day, and that the work in connection with a 
10 million gallon portion of this scheme be proceeded 
with immediately. Thus the 10 million gallon per day 
increase will suffice until 1940, while the nominal 20 million 
gallon per day extension will meet the requirements until 
1942. The estimate for the additional 20 million gallons 
per day is £1,364,000. It is estimated that the expendi- 
ture involved in carrying out an extension of 10 million 
gallons a day for delivery of the water to Zwartkopjes 
will amount to £714,000 additional. 

This further addition to the available supply is esti- 
mated to be sufficient to meet demands up to 1942, 
when, if the demand continues to increase at the same 
rate as at present, plans will have to be ready for a further 
large augmentation of the supply. 








Tue Late Mr. D. C. F. van EENDENBURG.—It is with 
regret that we have to fhe the death of Mr. D. C. F. 
van Eendenburg, managing director of Philips Lamps, 
Ltd., as the result of a motor accident on September 17th. 
Mr. van Eendenburg was fifty-three, and had been 
managing director of Philips Lamps, Ltd., since its forma- 
tion in January, 1925. He joined the Philips organisation 
in Holland in 1909, the firm at that time consisting of an 
office staff of eight and 300 people in the factory. After 
extensive travelling, he represented the company in 
Russia, where he witnessed the first, second, and final 
revolutions. Subsequently he established the Philips 
organisation in Scandinavia. He had travelled widely in 
Central Europe and the Balkan States, and his business 
activities also took him as far afield as Egypt, India, the 
Dutch East Indies, China, and Japan. He was an accom- 
plished linguist, speaking among other languages French, 
German, Russian, and the three Scandinavian tongues. 
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: Markets, Notes and News. 


The prices quoted herein relate to bulk quantities. 
A comprehensive list of the prices of materials mentioned below will 


f.o.b. steamer. 
The Crisis and the Markets. 


The threatening international outlook has influ- 
enced the iron and steel markets in all countries, and 
although in some ways it has created a demand, on balance 
the effect has been to check the development in trade 
which normally takes place at this period of the year. 
In this country there has been a little buying for stock 
replacement, but such large tonnages were held by prac- 
tically all classes of consumers, merchants, and producers 
that this business really consisted of filling up gaps in stock 
lists. For the most part the commercial demand has been 
held in abeyance by the uncertainty of outlook, although 
there has been a considerable amount of buying for defence 
purposes. The export inquiry has become more active than 
at any time this year, but the sharp advance in the war risk 
insurance rates has handicapped business in this direction. 
The Belgian and Luxemburg steel works have improved 
their position during the past fortnight as a result of orders 
from overseas destinations, including some of the distant 
Asiatic countries. The demand has been principally for 
bars and structural material, and there has been com- 
paratively little call for plates and sheets. The general 
attitude of foreign buyers, however, has been one of 
caution. The Belgian works now have sufficient orders 
in hand to keep them moderately well employed for a 
month or two. One consequence of this has been that the 
practice of giving concessions of a more or less secretive 
character has been abandoned, and the full market rates 
have been demanded for most destinations. A reliable 
idea of the position in Germany has been difficult to obtain. 
There is no doubt that the steel makers of that country 
have shared in the improvement of the export trade, but 
apparently the question of delivery has in many cases 
proved a bar to actual business. It is believed here that 
most of the German steel works have had to devote their 
attention to Government work to the detriment of private 
orders. It is noticeable that in spite of the possibility 
that in a short time a vast proportion of the steel works 
of the world may be engaged upon munitions work, the 
export markets have shown no panicky desire to safeguard 
their supplies. This would point to the existence of heavy 
stocks abroad. It is said that there is less iron and steel 
in warehouses in India and the Near Eastern markets, 
the Balkan and some South American countries than at 
any time since last autumn. On the other hand, the 
demand, although it has improved, gives no indication 
that such is the case. 


The Pig Iron Market. 

The continuation of the international crisis has 
sharply affected business in the pig iron market. In the 
early part of September there was a noticeable tendency for 
inquiry to expand, and to some extent the volume of new 
business increased. The uncertainty of the outlook, how- 
ever, has not only checked this development, but has 
caused the market to relapse into its previous lethargic 
condition. One of the best features of the situation is 
that the stocks of foreign pig iron have been considerably 
reduced and there has been a slight improvement in the 
export demand. This is particularly noticeable on the 
North-East Coast, where the shipment of Cleveland 
foundry iron has been on a larger scale than for many 
months, although in actual bulk it is still disappointing. 
Consumers on that coast have stocks of British iron 
sufficient in many cases to last them for the greater part 
of this year, and there are also heavy accumulations at the 
blast-furnaces. Nevertheless, the impression prevails 
that users’ requirements are banking-up and that if the 
international crisis is peacefully settled a considerable 
tonnage of orders will be released. Recently some 
attractive offers of cheap foreign pig iron have been made 
to consumers on the North-East Coast, but the British 
makers’ loyalty rebate scheme has stopped business in this 
direction. The demand for pig iron in the Midlands does 
not show much life. No doubt this is partly due to the 
crisis, as well as to the natural reluctance of consumers 
to commit themselves until the outlook becomes clearer. 
Few of the light castings foundries are working more than 
two or three days a week, and this, of course, dispels any 
idea of an early improvement in the demand for high- 
phosphoric iron. Even should activity develop in this 
trade, it is unlikely to effect the production of this quality 
of iron, as considerable stocks exist at the furnaces. In 
Scotland consumers are only buying when compelled to 
by their necessities, since they believe that a reduction in 
prices will be made at the end of the year. In a number of 
cases they are carrying stocks which will enable them to 
remain out of the market for a long time to come. Little 
business is passing in the hematite pig iron department. 
It is claimed that production is on a level with the demand, 
but no impression is being made upon the stocks at the 
furnaces, and in some districts the accumulations at the 
consuming works are increasing. Many of the large 
users have booked their requirements until the end of the 
year, but are in arrears with their specifications. 


The Midlands and South Wales. 

Whilst the Midland steel works are poorly placed 
as regards orders and are anxiously seeking work, many of 
the large consuming industries, particularly the con- 
structional engineering concerns, have enough in hand to 
keep them occupied for months. Most of them, however, 
have already covered their prospective requirements 
and are not in a position to place much new business. 
Specifications against these contracts are reaching the 
steel works freely, but although they account for sub- 
stantial tonnages, they are not sufficient to enable the 
steel makers to maintain their plant in full-time operation. 
A certain amount of this business is directly or indirectly 
connected with the reaarmament programme, but there are 
also several important undertakings on foot for munici- 
palities and works extensions. On the other hand, some 
of the smaller constructional engineers have not so much 
work on their books, and as their requirements in the 
aggregate normally represent attractive orders, the steel 





makers are missing this business. Trading in sheets, both 
black and galvanised, has become active owing to the 
sudden demand for defence works. The call for 
small steel bars has improved lately and _ re-rolling 
works find the outlook more encouraging than for 
some time. The plants engaged in this section of the 
industry, however, are not operating at anything like 
capacity. The active request for ferro-concrete bars, 
which was a feature of the market a short time ago, has 
declined and disappointing conditions have developed. 
Business in colliery steel is maintained at a high level and 
is one of the brightest spots in the market. Although a 
number of the collieries have covered themselves until the 
end of the year, they find it convenient to place supple- 
mentary parcels, whilst in other cases contracts which 
have been worked off have been renewed. Consumers of 
bright drawn steel have taken rather larger quantities 
lately and there seems a probability that the demand will 
continue to expand, as the needs of the heavy engineering 
firms and others engaged upon armament work are likely 
to be considerable. The poor conditions which have lasted 
for some time in the bar iron market show no signs of 
lifting, and most of the orders reaching the works are of 
retail proportions. A slight improvement has occurred in 
the conditions of the iron and steel markets in South 
Wales. The re-rollers’ stocks of billets have substantially 
decreased lately, and as a result more business in British 
material has been transacted. Notwithstanding the 
inactive conditions ruling in the tin-plate market, there 
has been a somewhat better demand for sheet and tin- 
plate bars, due probably to the absorption of stocks of 
imported billets and sheet bars. 


Scotland and the North. 

The disinclination of shipbuilders to place 
orders for new vessels is reflected in the shipbuilding 
statistics, which show that during September eight 
vessels totalling 60,000 tons gross have been delivered 
and only one new vessel ordered. The scarcity of business 
has for some time caused anxiety to steel makers, and 
the absence of work from the shipyards has resulted in 
short time at most of the heavy steel mills. From other 
directions, also, there has been a slackening in the demand 
for steel. The constructional engineers in Scotland are 
in a fairly good position as regards the work on their 
books, but are reluctant to place new orders as they 
believe that prices will be reduced at the end of the year. 
In most cases they have contracts in hand which will 
enable them to hold aloof from the market for some time 
except for odd parcels of steel. The marine engineers are 
well employed and the boilermakers are busy, but for 
the most part they have covered their steel plate require- 
ments for this year and are showing little disposition to 
place-new business. Some good orders for ferro-concrete 
bars have been distributed to the re-rolling works, and 
this has slightly improved the position of this branch of 
the industry in which some of the mills have been operat- 
ing only two or three days a week. Business in hoops 
and ordinary steel bars, however, has been restricted, 
and there seems little likelihood that the demand will 
improve either on home or export account. Irregular 
conditions prevail in the tube industry. There is a fair 
request for the large diameter tubes, but business is 
distinctly poor in the smaller descriptions. In the Lanca- 
shire market business has consisted principally of small 
parcels. Consumers are avoiding as much as possible 
placing orders until the new prices have been issued, 
as they expect a substantial reduction. As a consequence, 
when contracts for structural steel are completed, users 
cover their requirements for only a short time forward. 
The steel works are short of orders and would welcome 
fresh business, but in the present state of the market they 
are only receiving ill-assorted specifications which 
necessitate considerable roll changing. There has been 
a slight improvement in the demand for steel bars, whilst 
business in special steels is lagging. The engineering 
trades, however, have taken up good quantities of bright 
drawn steel bars. On the North-West Coast the Working- 
ton mills are operating on short time, and for the remainder 
of the year are not expected to roll for more than two 
weeks out of four.. The works at Barrow, however, have 
rather more orders on their books. 


Current Business. 

Universal Boilers and Engineering Company, Ltd., 
Oxford Mill, Burnley, makers of domestic gas appliances, 
have leased part of Fulledge Mill from the Burnley 
Corporation for the manufacture of aeroplane parts for the 
Air Ministry. The Industrial Development Committee 
of the Leeds Chamber of Commerce is preparing a survey 
of the city’s industrial facilities for armament production 
and is making efforts to obtain orders for Leeds works. 
The Minister for the Co-ordination of Defence has been 
approached. The ironstone mines of John Lysaght, Ltd., 
at Greetwell, Lincs., have been worked out and will be 
closed. The company will obtain supplies for the Scun- 
thorpe works mainly from the recently opened property 
at Nettleton Top, near Caistor. The Clyde Structural 
Iron Company, Ltd., Scotstoun, has received from the 
Glasgow Corporation a contract for steel work for new 
workshops at the Corporation’s Larkfield Garage. With 
the exception of one higher quotation all the tenders 
received were for £12,344 17s. 7d. Vaughan Bros. (Drop 
Forgings), Ltd., are erecting a new two-storey building at 
Willenhall, a considerable part of which will be used for 
the machining of aircraft drop forgings. R.A. Lister and 
Co., Ltd., Dursley, Glos., has placed an order with the 
Westinghouse Brake and Signal Company, Ltd., for a 
15,000-ampere rectifier in three 6-volt sections of 5000 
amperes, each with its own transformer. The Staveley 
Coal and Iron Company, Ltd., has shut down a furnace 
operating on Derbyshire No. 3 iron for relining. During 
the three months this unit will be out of commission elec- 
trical hoisting equipment will be installed, with which the 
other furnaces at the works are already equipped. Simon 


Unless otherwise specified home trade quotations are delivered f.o.t. 





Export quotations are 
be found on the next page. 


Carves, Ltd., Cheadle Heath, Stockport, have secured the 
contract for a new boiler unit at the Redbourn Works of 
Richard Thomas and Co., Ltd. The new plant forms part 
of reorganisation plans similar to that recently completed 
at Ebbw Vale. The Department of Overseas Trade 
announces that the following contracts are open for tender : 
South Africa, Rand Water Board: supply and delivery, 
f.o.r. at Germiston Railway Station, of 13,000ft. of 24in. 
internal diameter steel pipe (Johannesburg, November 
8th) ; South African Railways and Harbours Administra- 
tion: quantities of chain wrought iron short straight 
link, chain stud link cable, complete with shackles, chain 
short straight link (ordinary quality, electrically welded or 

achine made) (Johannesburg, November 10th); New 

ealand, Public Works Department : seven double-drum 

ir hoists suitable for use on tunnel construction (Welling- 
ton, October 11th). 


Copper and Tin. 

Business in the electrolytic copper market has 
been disorganised by the international crisis and com- 
paratively little business has been transacted. During 
the past few weeks there have been large transactions in 
copper, which have been attributed to buying by Govern- 
ments which may be involved in hostilities, but com- 
paratively few transactions of a commercial character. 
This week it may be said that buying would have been on a 
good scale all round had it not been for the difficulty of 
doing business in the unsettled conditions prevailing. The 
war insurance rates for some destinations were practically 
doubled, and this made forward contracting almost 
impossible. Most of the inquiry received was for prompt 
or near delivery, and for some weeks there has been a 
scarcity of this metal, which has become accentuated 
as few holders care to part with their copper. The pro- 
ducers have sold heavily for delivery until the end of the 
year and beyond, and probably have large quantities still 
to deliver to the Central European countries. In the case 
of Czechoslovakia, however, the closing of communications 
has made delivery difficult. In the United States con- 
sumers have bought with some freedom, probably with a 
view to covering themselves against eventualities, and the 
producers are now talking of raising the domestic price to 
10-50c. The standard market has fluctuated according 
to good or bad news regarding the crisis. No doubt a 
considerable amount of business transacted has been of 
an investment character or as a hedge against currency 
movements, and the demand has been largely for prompt 
metal. The contraction of the contango to Is. 3d. is an 
indication of the increasing tightness in the near position 
in this market.... After a period of rather nervous 
fluctuations the tin market has become more settled. 
There has been a fair amount of buying, part of which was 
no doubt due to armament requirements, but there has 
also been a tendency on the part of consumers to cover 
prospective requirements. Little future business, how- 
ever, was transacted owing to the high war insurance rate, 
and there was reluctance on the part of holders to dispose 
of prompt tin. Although there is a fair amount of Straits 
tin in warehouse in this country, little has been available 
for the market, and the premium has risen to £10 and 
higher. It was interesting to note that the stocks of tin in 
Liverpool and London warehouses stood at 8081 tons at 
the end of last week. According to the Statistical Bulletin 
of the International Tin Research and Development 
Council, the world tin production in July was 11,600 tons, 
making a total of 94,300 tons for the first seven months, 
compared with 110,500 tons in the corresponding period 
of 1937. Consumption in July amounted to 10,400 tons, 
whilst consumption in the first seven months was 91,000 
tons, compared with 112,000 tons for the same period 
of 1937. 


Lead and Spelter. 

Prices in the lead market have shown a tendency 
to fluctuate in accordance with the improvement or other- 
wise in the political situation. Considerable quantities 
have been contracted for during the past week or ten 
days in the expectation that should hostilities break out 
the demand for this metal would enormously increase. 
The resulting rise in prices was also helped by speculative 
buying, but this account was largely reduced when at the 
end of last week values receded. Industrial consumers 
have bought with a considerable amount of freedom, 
probably in expectation that, not only might the metal be 
difficult to get if the situation deteriorated, but that prices 
must inevitably rise against them. Probably they were 
wise in taking this course and in leaving as litle of their 
requirements uncovered as possible, although the market 
is certainly dangerous from a speculative point of view. 
It is perhaps unfortunate that the Lead Producers’ Cartel 
was formed at a time when the international outlook was 
so difficult, since it was generally understood that the 
intention was to use this organisation to effect a cut of 
about 10 per cent. in production. This naturally influenced 
sellers to adopt a more cautious attitude. But although 
the prompt position has been somewhat tight, it should be 
remembered that a cut in production is not likely to be 
made if the demand develops sufficiently to make it 
inadvisable.... Excepting for a sharp upward move- 
ment in prices at the beginning of this week, the spelter 
market has been less disturbed by the crisis than other 
non-ferrous metal departments. Previously the specu- 
lative element in the market had indulged in profit taking, 
which caused a recession in values. Little real confidence, 
however, is felt in the spelter market and the undertone is 
not strong, since the view is taken that the demand has 
been largely the result of the crisis and of speculative 
operations and that the metal is fully valued at the present 
price. Forward business is difficult owing to the high war 
risk insurance. The business passing has been principally 
for nearby delivery, and a certain amount of metal has 
been taken from warehouse. Consumers generally have 
shown more willingness to buy, probably in the belief 
that there is a danger of prices running away from them. 
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Makers’ official home trade price, per ton, delivered buyers’ stations. 


from Associated British Steelmakers. 














Current Prices for Metals and Fuels. 


* Joists, Sections, Bars and Plates are subject to a rebate of 15s. to home users purchasing only 
+ Export prices are for Empire Markets; for other Markets Britizh quotations conform to Cartel prices. 


NON-FERROUS METALS. 


(Official Prices, September 28th.) 


CorrER— 
Cash £43 3 Ytot4s 5 0 
Three Months ... £43 0 Oto £43 2 6 
Electrolytic sai feaar! cox tS Sih Gophde Sie 
Best Selected Ingots, d/d Bir- 
mingham r49 0 0 
Sheets, Hot Rolled £s0 0 0 
Home. Export. 
Tubes, Solid Drawn (basis) 123d. 12}d 
” Brazed (basis) 123d. 123d 
Brass— 
Ingots, 70/30, d/d Birmingham £38 15 O 
Home. Export 
Tubes, Solid Drawn, 2/1 Alloy L14d. Lid¢d. 
“a Brazed 13$d 134d 
Tin— 
Cash ... . £195 15 Oto £196 0 O 
Three Months . £196 10 Uto £196 15 0 
SPELTER— 
Cash ... £14 6 Sto £14 8 9 
Chree Months £l4 lO) Oto £14 IL OS 
Lrap-— 
Cash ... £15 lo Oto £15 It 3 
Three Months £15 10 Oto £15 ll & 
Aluminium Ingots (British) ... £04 (net 
SCOTLAND 
LANARKSHIRE 
(f.0.b, Grangemouth Export. 
Navigation Unscreened 19/- to 19.6 
Hamilton Ell 17/-to 18 
Splints 19/- to 20 
AYRSHIRE— 
(f.0.b. Ports)—-Steam 15/6 
| FiresHinE— 
(f.o.b. Methil or Burntisland)— 
Prime Steam .. 17/- to 17/6 
Unsereened Navigation 18/- to 18/6 
LorHiaNns— 

(f.o.b. Leith)—Hartley Prime... 16/- to 16/6 
Secondary Steam ... 15/6 
ENGLAND. 

Sovran YorksaArRE, HoLtit— 
B.S.Y. Hards 20/6 to 21 
Steam Screened 17/- to 17/6 
NORTHUMBERLAND, NEWCASTLE- 
Blyth Best 18/6 
» Second 17/- 
» Best Small... 17/- 
Unscreened 17/— to 18; 
Dour#HAM— 
Best Gas... 19/44 
Foundry Coke 27/- to 28/- 
CaRDIFF— SOUTH WALES. 
Steam Coals : 
Best Admiralty Large ... 24/- 
Best Seconds 23/6 to 24/- 
Best Dry Large 23/6 to 24/- 
Ordinaries 23/- 
Bunker Smalls 17/- to 18/ 
Cargo Smalls ... 16/— to 16/6 
26/- to 27/6 








PIG IRON. STEEL (continued). 
Home. Export. *Home. tExport. 
Foundry home prices, except for Scotland, less rebate of 5/-. £ s. d. Ss. 4. 
(Did Teesside Area.) Guascow anv Disrrict— 
N.E. Coast— £ 8. d. £ 8. d. Angies Ad, 9.6 10 12 6 
Hematite Mixed Nos. ... 612 6. — Tees... 12 0 6 11 12 6 
8 No. 1 6130. 7786 Joists aia S-. 10 12 6 
s Channels... is 6’ © 1017 6 
Cleveland— | : 5 ; 
No. 1 bh oe 511 6 cs Rounds, 3in. and up B86 @-. 1112 6 
No. 3G.MB. ati, 5 Guts one under 3in. 12 13 Of.. 11 0 0 
“ in Flats, 5in. and under 12 13 Of rh Se. @ 
No. 4 Foundry 510 0.. 519 0 é : . 
: 5 " Plates, jin. (basis) HW S8 M. 6 6 
Basic S Ge. — 8 2 ; 
| va fein. ... 11 3342 lb 5.0 
MIDLANDS— oi, enipine f. lis 0. 11 10 0 
Staffs— (Delivered to Black Country Station.) } Ls Biter i. scties cs Sw Bet 1115 0 
North Staffs Foundry ... 5 11 0... -- Un. yin. to and inel. 
» » Forge 5 6 0... ... = 6 lb. per sq. ft. (8-G.) 1210 0. 1210 0 
Basic mmm ee bi QROh.£.%) = Boiler Plates, jin. 11 18 0 12 2 6 
Northampton— Sourn WaLes AREa— &), aed. Sm. 508 
wueniey Ws. S Eth ms Angles ll 0 6. 10 12 6 
Forge ile AR ea Tees... 2 <Q, 12. 11 12 6 
Derbyshire— Joists 11 0 6 10 12 6 
No. 3 Foundry 511 0. = Channels... hia eat 10 17 6 
Forge 5 8 0.. Rounds, 3in. and up 12 0 6 11 12 6 
ScoTLaAND- * under 3in. 213 of 11 O Of 
Hematite, f.o.t. furnaces 613 0. = Flats, 5in. and under 12 13 Of ll 0 0 | 
No. 1 Foundry, ditto 6 0 6. — | Plates, jin (basis) 1110 6. 11 0 0} 
No. 3 Foundry, ditto BAe. 0. “oe ae 1115 6. i uGunh} 
Basic, d/d Bx Fe. 8s — » ee a? @-6. 11 10 0 
N.W. Coast— 6 13 0d/d Glasgow » — win. ... -- 125 6. 1115 0} 
Hematite Mixed Nos. ...; 618 6 ,, Sheffield Un. fin. to and incl. 
fee sr 6 lb. per sq. ft. (8-G.) 1210 0. 12 2 6| 
— IRELAND—F.0.Q.— BELFAST. Rest or [RELAND 
. er a 2 Ss, 4. 
MANUFACTURED IRON. , Angles Ed ¢ScB ose 11 8 oO} 
: Home. Export. | Tees... 12 5 6. 12 8 0] 
Lancs AND Wants — £ s..d. £ se. d. Joists a oe 11 15 6| 
re rane Ee Bi Ber 7 | Channels... 1110 6. 1113 0} 
. sy a © — Rounds, 3in. and up Ss iz 8 0] 
MIDLANDS | under 3in. 12 18 Ot 130 6] 
Crown Bars . ee ee = Plates, jin. (basis) EAS 1G. .:: 1115 6] 
Marked Bars (Staffs) 1515 0. -- ” eee eS Se ee ae 12 0 6) 
No. 3 Quality 11 12 6. —- | wav Mena ad wet TT oe ae 12 5 6| 
No. 4 Quality 122 6. — | Bit. Sse siast ES AB AO WE eins 1210 0| 
ScoTrLanD— } Un. fin. to fin.incl. ...12 3 0... . 1s 5 6] 
Crown Bars 3's ©. 13 5 0 | t Rounds and Flats tested quality ; untested, 9s. less. | 
— Sexe Ne i ae OTHER STEEL MATERIALS. 
N.E _Coast— | Home. Export, f.o.b. | 
Crown Bars - 13°95 0. 13 5 0} Sheets. Said: Siesid: | 
Best Bars os <2 93-28 © 13 15 0 11-G. and 12-G., d/d 1415 0 ; | 
Double Best Bars eo ie 4° °S © 13-G., d/d ae 15 2 4 11-G.to 14-G 12 10 0 
NORTHERN IRELAND AND FREE STaTE— 14-G. to 20-G., d/d 16510 0 15-G.to20-G12 15 0 
Crown Bars, f.o.q.... AS AT Bx — 21-G. to 24-G., d/d 1515 0 21-G.to24-G13 0 0} 
- z aa — 25-G. and 26-G., d/d 1610 0 25and26-G 13 15 0} 
STEEL. South Africa, Rhodesia, Nyasaland, £14; Canada, £14 12s. 6d., 
*Home. +Export. f.o.b. basis. Irish Free State, £15 15s., f.0.q., 4-ton lots. | 
LONDON AND THE SouTH— €£ sa. d. £ 5. d.| Lhe above home trade sheet prices are for 4-ton lots and over; | 
Angles na Ss BD .. 10 12 6| 2-ton to 4-ton lots, 73. 6d. per ton extra ; and under 2-ton lots | 
Tees... oe 11 12 6| to 10-cwt., £2 per ton extra. 
Joists fh. 3 @.. 10 12 6 Galvanised Corrugated Sheets, basis 24-G.— | 
Channels... ous “ies RE RA OS. 10 17 6 Home. i oS 
Rounds, 3in. and up. ... 12 3 0... 11 12 6 4-ton lots and up ... 18 10 0| 
under 3in. 12 26° 6t... 11 0 0 2-ton to 4-ton lots 18 17 6 | 
Flats, under 5in. - 12 15 6f... 11 0 0 Under 2 tons best geet SEs coe Nock teen ee ee 
Plates, jin. (basis) > ae | vee ll 0 0 Export ; India, £17 15s. (nom.) c.i.f.; Lrish Free State, | 
o . ee... i 18° 0... ll 5 0 £18 10s. f.0.q.; General, £15 15s. f.o.b., 24-G. basis. | 
ee eee 125 8)... 11 10 0| Trx-pLatEs— 
. Bay sew ore, Bi Bir. 1115 0} 20 by 14 basis, f.o.b. Bristol Channel Ports, 20/3 to 21/6. | 
Un. in. to and inel. | Tin-plate Bars, d/d Welsh Works, £7 15s. | 
6 Ib. per sq. ft. (8-G.)... 12 10 0. 12 10 0| Brtters—100-ton lots and over, 35 to 100 tons, 5/- extra ; less 
Boiier Plates, din. mS 8. 12 2 0| than 35 tons, 10/— extra. £ s. d. 
Nortu-East Coast— ¢ & & Payee Soft (up to 0-25% C.), untested ... 727 @ 
Angles 11 0 6.. 10 12 6 ” ” » tested Oe: 
Tees... 122 06. 1110 0 Basic (0-33% to 0-41% C.)... 812 6 
Joiste 2. O8... 10 12 6 » Medium (0-42 to 0-60% C.) 9 2 6 
Channels ; 11 5 6 10 17 6 » Hard 0-61% to 0-85% C.) 912 6 
Rounds, 3in. and up 12 0 6.. 1112 6 » —»  (0°88% to 0:99% C.) LO "6 
under 3in. 12 13 Ot. 11 0 0 » _» (over 0-99% C.) 10,13 6 
Plates, jin. (basis) a eo 11 0 0 Rails, Heavy, 500-ton lots, f.o.t.... 10 2 6 
S Seen tras? © :. 11 5 0 » Light, f.o.t. 9 2 6 
2 aot Hts 0 =. 1110 0 
fe ES ead, ccm ee Ds 1115 0 FERRO ALLOYS. 
Un. fin. to and inel. Tungsten Metal Powder... ... 4/9} per lb. (nominal) 
6 lb. per sq. ft. (8-G.)... 12 10 0... 1210 0! Ferro Tungsten 4/8 per lb. (nominal) 
Boiler Plates, jin. eb as! Dx. 12 2 0 Per Ton. Per Unit 
MIDLANDS, AND LEEDS AND DistRicT— Ferro-Chrome, 4 p.c.to6p.c.carbon £24 5 0 7/6 
£. «.. 4. fad el 6 p.c. to 8 p.c. . £24 0 0 7/6 
Angles mw 0 6 . 10 12 6 me 8 p.c. to 10 p.c. ... - £44 0 0 7/6 
Tees... 2 aa 11 12 6 ~ Max. 2 p.c. carbon . £36 0 0 11/- 
Joists MO: Bas. 10 12 6 os »  Ip.c. carbon - £38 5 0 11/- 
Channels... : res A hic 10 17 6 ~ » 0-5p.c.carbon £41 0 0 12/- 
Rounds, 3in. and up iz Os .5- 1112 6 ” » carbon-free - 10d. perlb. 
wa under 3in. 12 13 Of... 1l 0 0} Metallic Chromium sad) ogex1b-s SiS perth, 
Flats, 5in. and under 12 13 0%... 11 0 0] Ferro Manganese (loose), 76 p.c. - £18 15 0 home 
Plates, jin. (basis) 14-38 6 ics 7? 6's » Silicon, 45 p.c. to 50 p.c. . £12 19 Oseale 5/- p.u. 
fein. ... i is. 6. ll 5 0 i ae 76 p.c. ... -» «2. £17 0 O scale 6/- p.u. 
a Oi cp 4 des 12 0. 6 1110 0 » Vanadium... ... . ... 14/- per Ib. 
eee ene 1115 0O » Molybdenum ... ... ... 4/9 per lb.; 5/- forward 
Un. fein. to and inel. » Titanium (carbon-free) . 9d. per Ib. 
6 Ib. per sq. ft. (8-G.)... 12 10 0. 12 10 0| Nickel (per ton) ... .-- £185 to £190 per ton 
Boiler Plates, jin.... 38-8}. 12 2 61!Cobalt ... doi - 8/6 to 8/9 per lb. 





Dry Nuts 
Foundry Coke 
Furnace Coke 
Patent Fuel 


Swansea— 

Anthracite Coals : 
Best Large ... ... ... 
Machine-made Cobbles 
Nuts 
Beans 
Peas ros g 
Rubbly Culm... 


Steam Coals : 
Lafge Ordinary 


FUEL OIL. 


Inland consumption : contracts in bulk. 


Exclusive of Government tax of Id 


Ex Ocean Installation. 
Furnace Oil (0-950 gravity) 
Diesel Oi) 


32/6 to 42/6 
28/- to 29/- 
25/6 


38/- to 41/- 
41/- to 51/- 
40/- to 50/- 
33/- to 38/6 
26/- to 30/- 
15/- to 16/- 


20/- to 25/- 


. per gallon. 
Per Gallon. 
33d. 
4}d. 
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French Engineering Notes. 
(From our own Correspondent in Paris.) 


Apprenticeship. 

WHEN the decree of last May laid down the 
general lines of a State system of compulsory apprentice- 
ship for lads between the ages of fourteen and seventeen 
years much was left to private initiative, at least during the 
period of organisation. Until the State organisation is 
completed and general compulsion becomes effective, the 
question of how to deal with the apprenticeship problem 
in order to meet new conditions continues to be discussed. 
For the moment the only compulsion is placed on 
employers, whose obligations with regard to apprentices 
are specifically stated in new collective contracts. Except 
in big works and factories, where arrangements are made 
for training youths in separate shops, employers are not 
generally disposed to have apprentices with the men and 
prefer to contribute to the cost of training schools run by 
their professional organisations. The question now being 
debated is whether the training takes sufficiently into 
account the natural inclinations and aptitudes of youths 
who often enter trades for which they are not particularly 
suited. This is one of the objects of the State pre-appren- 
ticeship organisation for boys leaving school, but it is 
doubtful whether, at that age, safe conclusions can be 
drawn regarding particular abilities that can be developed 
by training. This selection is, at all events, subject to the 
requirements of industry, the different branches of which 
will give an approximate idea of the number of appren- 
tices needed to keep up the supply of skilled labour and the 
required number of boys will be trained for those branches. 
The discussion at present turns upon the necessity of 
raising the standard of apprenticeship. As industrial 
production is evolving with new methods and ideas and 
changes induced by scientific advance, the apprentice with 
a specialised mechanical training, and only an elementary 
instruction, may find himself outstripped and of less use 
to his employer than one whose natural intelligence and 
sense of initiative, as well as general knowledge, have been 
developed during his apprenticeship. The apprentice 
must become something more than an ordinary mechanic. 
Under present conditions, the suppression of a labour 
hierarchy and the raising of lower wages towards those 
paid for skilled labour have had the effect of reducing 
considerably the number of apprentices, and the lack of 
skilled labour is the sole reason for compulsory training. 
[t is therefore concluded that apprentices should undergo 
a more comprehensive training, with a wider general and 
technical instruction than that at present given, and that 
schools should be equipped for pre-apprenticeship with 
tools used in various trades so that buys can show their 
diking and for particular occupations. An 
example of what can be done by an association of work- 
shops with schools is set by the weaving industry at 
Beauvais, which is of a special high-class character, and 
has suffered severely from the depression and the loss of 
skilled hands who had to find occupation elsewhere. As a 
means of saving the industry a training school was 
attached to the elementary school, equipped with 
machinery and plant, and full technical instruction is 
given to cover the whole range of that special branch of 
industry. The results of this enterprise are said to be 
highly satisfactory. Industry has suffered so much from 
the levelling tendencies of trade unions that employers 
are anxious to see a new class of worker grow up with a 
higher standard of professional capabilities and a sense of 
responsibility which will make them collaborators in 
production instead of mere workers whose interest in their 
occupations is dulled by the conviction that they are tied 
down to a labour system that attaches no value to indi- 
vidual merit. 


abilities 


A Bridge and Tunnel Controversy. 

The Municipal Council of Rouen has approved of 
a demand from the Chamber of Commerce of that town for 
a concession to construct a tunnel under the Seine at 
Tancarville. This is the latest outcome of the controversy 
between Havre and Rouen over the expediency of building 
a tunnel or a bridge. As already stated in these notes, 
Havre has plans for a suspension bridge from the cliffs at 
Tancarville at a height that will allow of the largest ships 
capable of reaching Rouen passing under it. Several 
objections are raised against the scheme by the Rouen 
Chamber of Commerce, such as the possibility of the port 
of Rouen being isolated by an obstruction of the river 
through the collapse of the bridge from the effects of aerial 
bombardment. This objection is disposed of by measures 
of protection against aerial attack which are claimed to 
be completely effective, and it is affirmed that even should 
the bridge collapse a channel could soon be cleared in the 
river with the aid of modern processes of metal cutting 
under water. But the Rouen Chamber of Commerce will 
not accept this claim. Based on precedent, it declares 
that if the Tancarville bridge were to collapse all naviga- 
tion between that port and the sea would be suspended for 
a period of twenty months or more. Data regarding tunnels 
collected by Rouen point to a similarity of cost to that of 
the bridge, but this is contested by the Havre Chamber of 
Commerce, which affirms, furthermore, that restrictions 
would be imposed on certain goods passing through the 
tunnel, such as inflammable liquids, which would not be 
allowed to pass at all. It is argued that the tunnel would 
never pay its way, while the bridge would certainly produce 
a sufficient return on the capital, for which reason Havre 
is prepared to construct the bridge with local capital and 
without State financial aid. So long as the two ports are 
in conflict it is not likely that an early solution will be found. 


The Coal Quota. 

There was rather more than a two weeks’ delay 
in putting into operation the agreement for overtime work 
in the French collieries with the object of increasing output. 
This was followed by a reduction in the quota for imported 
coal from 80 to 65 per cent. of the imports during 1936. 
For British coal the additional quota allowed to maritime 
ports is unchanged. The Government has undertaken to 
provide facilities for the preferential disposal of French 
coal wherever possible, and prices have risen, although as 
it occurs at a time when! prices of British coal have 
advanced it cannot be attributed entirely to the extra 
cost of labour in the French collieries. 





British Patent Specifications. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office, 
Sales Branch, 25, Southampton-buildings, Chancery-lane, W.C.2, 
ls. each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification. 


STEAM GENERATORS. 


490,704. May 7th, 1937.—RKemovaL or Acips FRoM BOILER 
Frrp Water, The Permutit Company, Ltd., Permutit 
House, Gunnersbury Avenue, London, W.4. 

This invention relates to the deacidification of boiler feed water 
and is based on the discovery that albuminous materials, such, 
for example, as tanned or untanned skin, wool, leather, and 
horn, have the property of removing acid from water and when 
they are exhausted can be revivified by sodium bicarbonate 
solutions or other solutions containing hydroxyl ions. According 
to the invention, this discovery is utilised for the treatment of 
boiler feed water, the material, after being rendered insoluble if 
it is not naturally insoluble, being used as a filter for the feed 
water. In carrying the invention into effect the albuminous 
material should be used in such a form that it presents as large 
a surface area as possible. Thus chrome leather cuttings or 
shavings may be used, or fine wool. Again, the albuminous 
material may be finely divided and applied to carrier bodies, 
or carrier bodies may be impregnated with solutions of glue, 
gelatine, or the like, which may be rendered insoluble by 
treatment with, for example, formaldehyde or by heating. 
The revivification may be effected by solutions of sodium bicar- 
bonate, sodium carbonate, or caustic soda. Boiler feed water to 
be treated may first be softened by base exchange or passed 
through a hydrogen zeolite, and on emerging with a mineral acid 
content be passed through a filter as described, and then any 
acid not taken up by the filter bed may be neutralised in any 
suitable way.—August 19th, 1938. 


INTERNAL COMBUSTION ENGINES. 


‘ February 25th, 1938.—INTERNaAL COMBUSTION 
ENGINES USING Dust FurEt, Hannoversche Maschinenbau, 
Actiengesellschaft vormals Georg Egestorff (Hanomag), 
1, Hamelnerstrasse, Hanover-Linden, Germany. 





The invention relates to a method of supplying and 
controlling dust fuel internal combustion engines. Two 


applications of the method according to the invention are 
described, and the accompanying drawing shows a construc- 
tional form in which the dust fuel container serving for 
transport and storage is directly interposed in the cycle. Air 
is here supplied through the pipe A under pressure and enters 
through a forked pipe the pipes B and C. Throttle valves are 
provided in the pipes B and C, which are interconnected by a rod 
D and connected by a rod to the regulator of the engine. 
The air is supplied through a three-way valve E to the 
distributor chamber F or G, and passes through a filter into the 
whirling chamber formed by the dust container H or I. From 
the whirling chamber the air passes through the three-way valve 
J into the mixing chamber K, and from there to the engine. 
Air entering the pipe C passes therethrough directly to the 
mixing chamber K. The operation is as follows :—The three- 
way valves may be adjusted in such a way that the air is passed 
first of all through the container H. According to the drop in 
pressure the coal dust is whirled more or less thoroughly by the 
air passing through, and the air, more or less intermixed with the 


K 

















dust fuel, passes into the mixing chamber K. Air which is still 
free of dust is, however, also supplied through the pipe C into 
K, and dilutes the mixture. If the proportion of the mixture 
of air and dust fuel supplied to the engine from the mixing 
chamber K does not correspond to the load at a given moment, 
and if such load is smaller, for instance, the throttles which 
are positively intereonnected by D are adjusted by the regulator. 
The positive connection is such that on opening one of the flap 
throttles the other flap is closed, in the present case this adjust- 
ment being effected by closing the lower flap throttle and opening 
the upper throttle so that the proportion of air in B is reduced 
whilst the proportion of air supplied through C is increased. 
By reducing the drop in pressure of the air passed through 
the coal dust, less coal dust is carried along, whereas due to 
the reduced throttling the amount of air passing through C 
is increased. In this way in the mixing chamber is produced 
a mixture of dust fuel and air containing a smaller amount 
of dust, this dust content in the mixture composition being 
reduced by the regulator through the intermediary of the flap 
throttle until the proportion of mixture again corresponds 
to the load. This procedure is reversed when the load on the 
engine increases. If the dust fuel in H is consumed, by reversing 
the two valves E and J the container H is cut out of the cycle 
and the container I freshly filled with dust fuel is brought into 
service,—A ugust 19th, 1938. 


DYNAMOS AND MOTORS. 


490,563. May 13th, 1937.—ExciTaTION oF SYNCHRONOUS 
Motors, Gustaf Adolf Juhlin, of Redscar, Moss Lane, 
Timperley, Chester; and Metropolitan-Vickers Electrical 
Company, Ltd., of 1, Kingsway, London, W.C.2. @ pap pay i* 

This invention relates to A.C, electric motor equipments, and 
in particular to means for exciting motors of the synchronous 
type, including synchronous induction motors, in such equip- 


ments. The slip rings of the motor A are supplied trom 





the armature B of a main exciter, shown as a self-excited 
machine with shunt field windings C. There are also 
auxiliary field windings D supplied from the armature E of 
an auxiliary exciter. This exciter is provided with an inner 
field structure comprising poles F which are magnetically 
related in series with the poles G through high reluctance 
gaps H, which may comprise air gaps or may be provided 
by high reluctance spacing members between the poles F 
and G respectively. The poles F are connected together 
by magnetic bridges J, which provide a leakage path for flux 
proceeding between the main poles G and which become 
saturated more readily than the main field structure including 
the poles G. The poles G are provided with excitation windings 
K, which are connected in series with one anotber and through 
a rectifier L with the secondary winding M of a current trans- 
former, the primary winding of which is connected in series with 
one of the supply conductors for the motor. In the operation 
the current transformer will supply the field windings K through 
the rectifier with unidirectional current which is proportional 
in magnitude to the current taken by the motor. Below a pre- 
determined value of current and therefore of load on the motor 
the excitation provided by the windings K is insufficient to 
cause saturation of the magnetic bridges J, and consequently 
only negligible flux traverses the armature E, which there- 
fore produces no appreciable ampere turns in the auxiliary 
windings D. Under these conditions the exciter armature) B 
will supply the slip rings with a fixed current which may be 
adjusted, if desired, by means of a field regulating rheostat in 
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circuit with}the windings .C, the excitation provided by the 
exciter, shown on the right, being chosen as to provide desired 
operation as regards power factor and efficiency irrespectively 
of variations in the load%of the motor below a predetermined 
value, for example, full load. When, however, the load on the 
motor and the current in the supply conductors reach the corre- 
sponding predetermined values, the excitation produced by the 
windings K is sufficient to cause saturation of the bridges J and 
consequently the flux traversing the armature E will increase 
progressively with increase of motor current above the pre- 
determined value. The armature E thus produces a corre- 
spondingly progressively increasing voltage which is applied 
to the auxiliary windings D to cause additional excitation 
on the main exciter. Consequently, for values _ of 
load on the motor below a predetermined value the exciter 
armature B maintains the excitation of the motor at a pre- 
determined value and the operation of the exciter is not modified 
by the exciter armature E.’ When, however, the load on the 
motor increases above the predetermined value the exciter on 
the left becomes operative to increase the voltage produced by 
the other exciter and therefore the excitation of the motor 
and this increase of excitation is proportional or substantially 
proportional to the increase of load on the main motor above 
the predetermined value. The value of load at which the 
exciter armature E becomes effective may be made adjustable 
by the provision of an adjustable impedance bridging the 
terminals of the secondary winding M or of a regulating rheostat 
associated with the windings.—August 17th, 1938. 


TURBINE MACHINERY. 


489,713. February 2nd, 1937.—THIN-WALLED BLADE CARRIER 
FoR RapraL Frow Tursines, Dr. Ulrich Meininghaus, 
Margaretenplatz 4, Milheim-Ruhr, Germany. 

The accompanying drawing shows a vertical section through 
the upper half of a bladed dise 
for a radial flow steam turbine 
eonstructed according to the 
invention. The lower diagram 
shows a section through the 
innermost blade ring of the 
disc. The shaft of a steam 
turbine carries a hub B. The 
blade dise C is connected to the 
hub by a thin elastie ring D, 
which is fixed at E into a groove 
in the hub. The rear face of C 
abuts against a collar F on the 
hub, so that the axial thrust is 
transferred directly from the 
dise to the hub without stress- 
ing the weak ring D. In F are 
provided a plurality of recesses 
which engage rearward projec- 
tions on the disc C so that the 
torque is likewise transferred 
directly from the latter to the 
hub, and kept away from the 
ring D. The guide disc G co- 
operating with the dise C is 
fastened by means of an elastic 
ring H to the housing K. 
The drawing shows how the 
space necessary for the thicken- 
ing of the rings can be gained 
by corresponding thinning of the carrier rings for the guide 
blades. Especially at the small inner diameters this thinning of 
the carrier rings for the guide blades can be easily done, as the 
‘nherent stiffness of these small rings is quite sufficient. Also 
there is no centrifugal force in the guide blading.—August 2nd 
1938. 


N°489,713 





TRANSMISSION OF POWER. 


490,336. November 12th, 1937.—ALTERNATING CURRENT 
HIGH-TENSION CaBLE Systems, Société Anonyme pour 
les Applications de L’Electricité et des Gaz Rares Etab- 
lissements Claude-Paz et Silva, of 8, Rue Cognacq-Jay, 
Paris, France. 

An arrangement for electric overhead high-tension alternat- 
ing-current cables described in this specification has for its 
principal object the provision of means for protecting the cables 
against atmospheric discharges, lightning, &c., whilst allowing 
the current to be used, for example, for electric warning or 
beacon lamps or discharge tubes, without in any way interfering 
with the protection of the cables. Use is made of the auxiliary 
cable A, placed above the main conductors supported on 
insulators B, and of the earthed auxiliary cable C. The electro- 
static induction arising from the main conductors generates 
between the cables A and C a certain difference in potential, 
which is applied to the primary of the transformer D, 
feeding at a convenient voltage the lighting apparatus E which 
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may comprise luminous tubes intended for warning lights. To 
do this it is usually found advantageous to utilise a transformer 
having artificially increased magnetic leakages so as to obtain 
an effect of resonance with the mutual capacities which exist 
between the cables themselves and between these cables and 
earth. The same effect can be obtained by means of an addi- 








tional self-inductance coil. In any case, owing to the relatively 
low reactance of the primary windings of the transformers, the 
cable A retains its réle as a screen as regards the static charges 
which slowly leak to earth. Even in the case of rapid changes 
in these charges caused by lightning, &c., it will contribute 
towards the protection of the main cable S$, owing to the lightning 
arresters F or of equivalent devices.—August 12th, 1938. 


MEASURING AND TESTING INSTRUMENTS. 

490,332. September 14th, 1937.—ARRANGEMENTS FOR MEASUR- 
ING PHASE AND /OR FREQUENCY MODULATION OF ALTER- 
NATING CURRENTS, C. Lorenz Aktiengesellschaft, of Lorenz- 
weg 1, Berlin-Tempelhof, Germany. 

This specification describes arrangements for measuring phase 
modulation and frequency modulation of alternating currents. 
A is a generator for producing the constant superimposed fre- 
quency, while B designates the source of the phase modulated 
frequency. These two alternating voltages are conveyed to a 
bridge C comprising four condensers D E F G, two inductances 
H, an ohmic resistance J. and a rectifier circuit K connected 
in parallel with condenser EF. The circuit K comprises an ohmic 
resistance L, a rectifying valve M, and a current-measuring 
device or ammeter N. The phase or frequency modulated 
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alternating voltage arriving from the current source B is supplied 
to points O P of the bridge, while the constant alternating volt- 
age from generator A is supplied to the bridge points RS. 
The bridge is so adjusted that with respect to the phase or 
frequency modulated voltages the points RS are equipotential 
and co-phasal, such relationship also applying to the points 
O P as regards the constant frequency. The phase modulation 
is converted to an amplitude modulation of the constant ampli- 
tude of the source. The resultant potentials obtained from the 
points R P are rectified by the valve M. The rectified currents 
are conveyed over a filter T to an indicating instrument U, 
such as an amplifying voltmeter, which gives an indication 
according to the amplitude modulation.—August 12th, 1938. 


MISCELLANEOUS. 


489,601. January llth, 1938.—Pree Covprtines, Patex 
Société Anonyme, 16, Aeschenvorstadt, Basle, Switzerland ; 
and Hans Kreidel, 6, Moritzstrasse, Wiesbaden, Germany. 

A is a coupling member which is connected to the tube B by 
means of a hollow internally screwed cap C. Between the 
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internal shoulder of A and a flange on the end of B is inserted a 
spring D. To prevent the escape of fluid or gas a resilient packing 
ring E is mounted on the end of B and jambed between the 
shoulder on B and the inner surface of the cap C by the spring D. 
In Fig. 2 is shown the method of connecting two pipes by a 
coupling. The right-hand tube is held in the above-described 





manner, but the left-hand side of the coupling is made with a 
short shoulder F between which and the resilient packing is 
inserted a metal washer G.—July 29th, 1938. 


490,264. June 24th, 1937.—Low-TEMPERATURE DISTILLATION 
or FuELs, Société Chimique de la Grande Paroisse Azote 
et Produits Chimiques, 8, Rue Cognacq-Jay, Paris (Seine), 
France. 

In accordance with the invention, the materials under 
treatment, while descending through a vertical distillatten 
retort, are traversed in a preheating and distillation zone 
respectively by horizontal currents of gas at different tem- 
peratures, the process being characterised by the feature that 
the distillation of the preheated materials is effected by supply- 
ing heat thereto solely by means of distillation gases evolved 
therefrom repeatedly traversing the distillation zone only with 
intervening reheating and mingling with the freshly distilled 
gas formed in the distillation zone, so as to form a current which 
is recycled directly to the heater and returned directly to the 
distillation zone in a closed circuit after first drawing off a 
quantity of gas equal to that freshly formed as a result of 
the distillation. The retort has on two opposite faces the 
Venetian blind slats A. The shale is introduced through the 
top feed hopper and the residue is discharged at the bottom. 
To start up the retort, the distillation zone or chamber B is 
heated externally and the fan or blower C is set into operation, 
whereby steam is first driven off from the shale and forms the 
inert heating medium until the charge reaches a sufficiently 
high temperature for vapours to be evolved therefrom, when 
external heating is discontinued. In the upper part of the 
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retort the shale undergoes a preheating up to about 225 deg. 
Cent., during which only inert or harmful gases (CO, and H,S) 
are liberated, which are not collected. On descending, the shale 
penetrates into the actual distillation zone where it encounters 
a current of gases circulating horizontally between two opposite 
walls of the retort. This hot gas arrives through the pipe D 
into the chamber B, which distributes it over the whole height 
of the inlet slats; it traverses the shale and passes out through 
the chambers H, and the main pipe E, the flow in each stage 
ane regulated by dampers. The gas is taken back by the fan 

C, which passes it into the heater in a furnace F heated by 
the gases of a fire-box. A portion of the gas, corresponding to 
the vapours evolved from the distillation of the shale, is evacuated 
through the pipe G and passed on to the condensing plant. The 
combustion gases from the furnace F traverse a boiler K, 
which lowers their temperature to 250 deg. Cent. The pipe L 
then sends them into the chamber M which surrounds the upper 
part of the retort. These combustion gases enter the retort 
through the slats, heat the shale and are evacuated to the 
exterior through the pipe N. By causing a portion of the com- 
bustion gases to recirculate through pipe O accurate regulation 
of the temperature of the furnace F, and, in consequence, of the 
heating of the gases of the distillation circuit becomes possible. 
The fire-box is fed either with a solid fuel or with the residual 
gas obtained at the outlet of the oil condensing plant.—August 
11th, 1938. 








CONTRACTS AND ORDERS. 


The Editor is always happy to print short announcements of 
contracts and orders in this column provided they are sent to him 
in time to have news value and that they are likely to interest readers. 


THE EncuisH ELecTRIc Company has received a repeat order 
from the Barrow Corporation for six double-deck bus bodies 
to seat fifty-two passengers. 

NEGRETTI AND ZAMBRA, 38, Holborn Viaduct, London, have 
received an order to supply mercury-in-steel dial thermometers 
and thermo-couple pyrometers for engine-room and boiler-house 
temperatures on the ‘‘ Queen Elizabeth ” ; similar instruments 
are in use on the ‘‘ Queen Mary.” 

Srmon-Carves, Ltd., Cheadle Heath, Stockport, has received 
an order from Richard Thomas and Co., Ltd., Redbourn, for 
a new boiler unit, comprising one Simon- Carves multiple- 
drum boiler, having a capacity of 50,000 Ib. of steam per hour, 
with economiser and air preheater. The operation of the boiler 
will be controlled automatically. The firing is on the direct 
system with blast-furnace gas. 








LAUNCHES AND TRIAL TRIPS. 


BULOLo, motorship; built by Barclay, Curle and Co., Ltd.; 
to the order of Burns, Philip and Co., Ltd.; dimensions, length 
412ft. 6in., breadth 58ft., depth 30ft. 9in.; gross tonnage 6500. 
Engines, two single-acting, airless injection; constructed by 
John G. Kincaid and Co., Ltd. Trial trip, September 10th. 

CanTON, steamship; built by Alexander Stephen and Sons, 
Ltd.; to the order of the P. & O. Company ; dimensions, length 
562ft., depth 73ft. Engines, two single-reduction geared 
turbines, aggregating 19,000S.H.P. Trial trip, September 10th. 


MANCHESTER PrRoGREsS, steamship; built by the Blyths- 
wood Shipbuilding Company; to the order of Manchester 
Liners, Ltd.; dimensions, length 446ft., breadth 57ft., depth 
38ft.; deadweight, 8600 tons. Engines, single-reduction 
geared turbines; constructed by David Rowan and Co., Ltd. 
Trial trip, September 17th. 





Forthcoming Engagements. 


Secretarves of Institutions, Societies, d&c., desirous of havine 
notices of meetings inserted in this column, are requested to nota 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 
" —— 
of the week pr g the tings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 





Bradford Engineering Society. 

Monday, Oct. 3rd.—Technical College, Bradford. 
Address, H. Moss. 7.30 p.m. 

British Association of Refrigeration. 

Tuesday, October 4th.—Institute of Marine Engineers, 85-88, 
The Minories, E.C.3. Presidential Address, A. Chadwick. 
6.30 p.m. 

Diesel Engine Users Association. 

Wednesday, Oct. 12th.—Caxton Hall, Westminster, S.W.1. 
“The Maintenance of Diesel Plant at the Stations of the 
B.B.C.,” L. Hotine and P. H. Smith. 5 p.m. 

Engineering Public Relations Committee. 

Tuesday, Oct. 4th.—Mary Ward Settlement, Tavistock Place 

W.C.1. “The Planning of London—Koads,”’ Lieut.- 


Presidentia| 


Colonel M. O’Gorman. 8 p.m. 

Tuesday, Oct. Jith. —Mary Ward Settlement, Tavistock Place, 
V.C.1. “The Planning of London —Buildings,” P. G. 
Bowie. 8 p.m. 


Institute of British Foundrymen. 

Saturday, Oct. 1st.—-LaNncasuIRE Brancu: Engineers’ Club, 
Albert Square, Manchester. ‘The Production of Certain 
Iron Castings,” J. Roxburgh. 4 p.m. Social evening in 
the Grand Hotel. 7 p.m. 

Saturday, Oct. 8th.—BuRNLEY 
Accrington. ‘“‘Some Points on 
Practice,’’ A. Phillips. 6 p.m. 
Institute of Fuel. 

13th.—Institution of Mechanical 

Westminster, S.W.1. Annual meeting. 

Lieut.-Colonel J. H. M. Greenly. 
2.30 p.m. Melchett Lecture, ‘* Destructive Distillation,” 
Professor R. V. Wheeler. 3 p.m. Annual Dinner and 
Dance, Connaught Rooms, Great Queen Street, W.C.2. 
6.45 for 7.15 p.m. 

Institution of Automobile Engineers. 

Tuesday, Oct. 4th.— Royal Society of Arts, John Street, Adelphi, 
W.C.2. Presidential Address, P. C. Kidner. 7.45 p.m. 
Friday, Oct. 14th.—Grosvenor House, Park Lane, W.1. Annual 

Banquet and Dance. 7 for 7.30 p.m. 
Institution of Electrical Engineers. 

Thursday, Oct. 20th.—Savoy Place, Victoria Embankment, 
W.C.2. Presidential Address, Dr. A. P. M. Fleming. 6 p.m. 
Institution of Engineers and Shipbuilders in Scotland. 


School, 
Foundry 


Srerion: Grammar 
Non-ferrous 


Thursday, Oct. Engineers, 
Storey’s Gate, 
Presidential Address, 


Tuesday, Oct. 4th.—39, Elmbank Crescent, Glasgow. Presi- 
dential Address and Display of Films. 7.30 p.m. 
Friday, Oct. 7th.—-Grosvenor Restaurant, Gordon Street, 


Glasgow. James Watt dinner. 6.30 p.m. 
Institution of Mechanical Engineers. 
Thursday, Oct. 6th.—YoORKSHIRE Brancu: Hotel Metropole, 


Leeds. “‘ Safety in Factories,” L. N. Duguid. 7.30 p.m. 
Friday, Oct. 14th.—Storey’s Gate, Westminster, S.W.1. Informal 
meeting. ‘‘ Coal Utilisation Research,” J. G. Bennett. 
6.30 p.m. 
Thursday. Oct. 20th.—Connaught Rooms, Great Queen Street, 
W.C.2. Annual dinner. 6.45 for 7.15 p.m. 


Friday, Oct. 21st.—Storey’s Gate, Westminster, S.W.1.  Presi- 


dential Address, D. E. Roberts. 6 p.m. 
Institution of Production Engineers. 

Friday, Oct. 7th.—\.ONDON Section: S.M.M.T. Council Room, 
Hobart House, Wilton Street, S.W.1. ‘* Cold Rolling and 
Pressing,” J. W. Berry. 7.30 p.m. 

Wednesday, Oct. 19th.—BiRMINGHAM Section: James Watt 
Memorial Institute, Great Charles Street, Birminghem. 
* Down Cut Milling,” H. L. Lungmuss. 7.30 p.m. 

Institution of Sanitary Engineers. 

Friday, Oct. 7th.—Hill’s Restaurant, Caxton House, Tothill 
Street, S.W.1. Opening Sessional Meeting. 7.30 esc 
Friday, Oct. 14th.—Caxton Hall, Westminster, 8.W.1. “* Sani- 
tary Works in Large Buildings,’ W. C. Easdale and 

D. Easdale. 6.30 p.m. 
Junior Institution of Engineers. 

Friday, Oct. 7th.—39, Victoria Street, Westminster, S.W.1. 
Social Reunion. 6 to 10 p.m. 

Friday, Oct. 14th.—39, Victoria Street, Westminster, 8.W.1. 
**Some Applications of Bitumen with Special Reference to 
Emulsions,” A. P. Morris. 7.30 p.m. 

Newcomen Society. 

Wednesday, Oct. 12th.—Institution of Civil Engineers, Great 
George Street, Westminster, S.W.1. “Tide Mills of 
England,” R. Wailes. 5.30 p.m. 

North-East Coast Institution of Engineers and Shipbuilders. 

Friday, Oct. 14th.—Literary and Philosophical Society, New- 


castle-on-Tyne. Presidential Address, Major T. Russell 
Cairns. 
Railway Club. 
Thursday, Oct. 6th.—Royal Scottish Corporation Hall, Fetter 


Lane, E.C.4. ‘‘The London and Birmingham Railway,” 
H. W. Bardsley. 7.30 p.m. 
Royal Aeronautical Society. 

Thursday, Oct. 20th.—Institution of Mechanical Engineers, 
Storey’s Gate, Westminster, 8.W.1. ‘“‘The Use of Light 
Alloys in Aircraft Construction,” R. le Coeuvre. 6.30 p.m. 

Society of Engineers. 

Geological Society’s Rooms, 
House, Piccadilly, W.1. ‘‘ Steel-frame Structures : 
Present, and Future,” J. R. Pinkerton. 6 p.m. 

Society of Motor Manufacturers and Traders. 

Thursday to Saturday, Oct. 13th to 22nd.—Earls Court, 8.W.5 

Motor Show. 


Burlington 


Monday, Oct. 3rd. 
Past, 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 





Tue Atuminium Unton, Ltd., is removing from its present 
offices at Bush House to the Adelphi, Strand, W.C.2. 

Tue INstiruTION or Navat ARcHITECTS informs us that its 
new address is 10, Upper Belgrave Street, S.W.1. Telephone No. 
Sloane 4622. 












































Oct. 7, 1938 


THE ENGINEER 


379 








A Seven-Day Journal. 


The Employment Returns. 


AN announcement by the Ministry of Labour pub- 
lished on Monday, October 3rd, states that it is pro- 
visionally estimated that at September 12th, 1938, 
the number of insured persons, aged 16-64, in employ- 
ment in Great Britain, exclusive of persons within the 
agricultural scheme, was approximately 11,380,000. 
This was 22,000 less than the total for August 15th, 
1938, and 326,000 less than that for September 13th, 
1937. Employment declined between August 15th 
and September 12th in building, the distributive 
trades, the cotton industry, iron and steel manu- 
facture, certain branches of engineering, the fishing 
industry, food manufacture, and the port transport 
industry. On the other hand, there was an improve- 
ment in the wool textile, carpet, hosiery, pottery, 
boot and shoe and clothing industries, and in coal- 
mining. At September 12th, 1938, the number of 
unemployed persons on the registers of employment 
exchanges in Great Britain, including persons within 
the agricultural scheme, were 1,324,151 wholly 
unemployed, 412,494 temporary stopped, and 61,973 
normally in casual employment, making a total of 
1,798,618. This was 39,376 more than the number 
on the registers at August 15th, 1938, and 459,414 
more than at September 13th, 1937. The total on 
September 12th, 1938, comprised 1,321,251 men, 
58,392 boys, 362,718 women, and 56,257 girls. 


The L.N.E.R. New Chairman. 


On Friday, September 30th, Sir Ronald W. 
Matthews was elected chairman of the London and 
North-Eastern Railway Company, in succession to 
Mr. William Whitelaw. It may be recalled that on 
July 23rd Mr. Whitelaw announced his intention of 
resigning his chairmanship and his seat on the board 
for reasons of health, and the board accepted his 
resignation with the deepest regret. Sir Ronald 
Matthews, who is fifty-three years of age, has been a 
director of the company since 1929. He is principally 
known for his business and industrial interests in 
the City of Sheffield. He is the vice-chairman and 
managing director of Turton Brothers and Matthews, 
steel manufacturers. In 1922-23 he was Master 
Cutler, and from 1929 to 1931 he was President of 
the Sheffield Chamber of Commerce. He is Chairman 
of the Sheffield Chamber’s Overseas Trade Committee, 
and is Deputy President of the Association of British 
Chambers of Commerce. He is the chairman and 
managing director of J. P. Skinner and Co., Ltd., 
and chairman of J. Grayson, Lowood and Co., Ltd., 
and the Brush Electrical Engineering Company, Ltd. 
Recently, Sir Ronald was made deputy chairman of 
General Refractories, Ltd. He is also a director of 
the Glepboig Union Fireclay Company, Ltd., the 
International Diatomite Company, and J. and G. 
Wells, Ltd., while he is on the board of the Sheffield 
and South Yorkshire Navigation Company and the 
local board of the National Provincial Bank. 


Port of London Authority. 


On Saturday last, October Ist, Mr. John Douglas 
Ritchie, Solicitor to the Port of London Authority, 
took over his new duties as General Manager. In 
this post he succeeds Sir David Owen. Mr. Ritchie 
has an excellent knowledge of all matters relating to 
port and dock management, and his appointment has 
been welcomed in all parts of the world. He was born 
in 1885 near Manchester, and received his education 
at the Manchester Grammar School and Manchester 
University. He was articled to the firm of Alfred 
Grundy, Son and Co., and in 1908 was appointed legal 
assistant to the Manchester Corporation. In succeed- 
ing years he was Assistant Solicitor to Stoke-on-Trent 
Corporation and later became Deputy Town Clerk 
and Town Clerk of Burnley. In 1923 he was appointed 
Solicitor to the Port of London Authority and in 
1927, when the duties of Secretary to the Authority 
were combined with those of Solicitor, Mr. Ritchie 
took over the dual office. In January, 1938, he became 
Deputy General Manager of the Authority, and since 
June Ist, when it was announced that he would 
succeed Sir David Owen on his retirement, he has 
acted as General Manager. Mr. Ritchie has been 
closely associated with the developments of the River 
Thames during recent years. In 1928 he was respons- 
ible for the alteration to the laws governing the trans- 
port of oil in the Thames when permission was given 
to bring oil up the river from Purfleet. 


The New P. & O. Liner “ Canton.” 


On Wednesday, October 5th, an official luncheon 
took place in the new P. & O. liner ‘“‘ Canton,” at the 
King George V Dock, prior to her leaving London to- 
day, Friday, October 7th, when she makes her maiden 
voyage in the company’s regular sailings for India, 
China, and Japan. She was launched at the Lint- 
house Yard of Alexander Stephen and Sons on April 
14th, and recently carried out successful trials on the 
Clyde. The “Canton”? has a measurement of 
15,700 gross tons, with a length of 562ft., a beam 





of 73ft., and a depth of 46ft. She has a single 
funnel and two pole masts. She will accommodate 
260 first saloon and 220 second saloon passengers. 
Her propelling machinery comprises a twin-screw 
arrangement of Parsons single-reduction geared 
turbines, taking steam from Yarrow side-fired boilers 
designed to burn oil fuel with induced draught. These 
boilers are equipped with the latest type of horizontal 
air heaters, and the working steam pressure is 450 lb. 
per square inch with a final superheated steam tem- 
perature of about 700 deg. Fah. The designed output 
is 19,000 S.H.P., giving a normal speed of about 
20 knots. The new liner has been specially designed 
for her owner’s Far Eastern trade and is painted 
in the traditional P. & O colours of a black hull. 
with a white line, and light buff or stone colour upper 
works. Features of the design are the spacious sport 
decks, an observation lounge looking forward, open 
and closed spaces for dancing, an open-air swim- 
ming pool, and a playground for children. The 
“Canton” had the distinction of being the largest 
ship to be launched on the Clyde since the “ Queen 
Mary ” three years before, and is a notable addition 
to the P. & O. Company’s fleet. 


Automobile Development. 


In his Presidential Address to the Institution of 
Automobile Engineers, delivered on Tuesday even- 
ing, October 4th, Mr. Percy C. Kidner dealt with the 
future development of the motor car and foreshadowed 
further developments in gear-changing devices. 
While the present-day gear-box would, he said, have 
appeared to have met all or most of the immediate 
needs of silence and easy change, the next step, in 
his opinion, would appear to be some attempt in the 
direction of reducing the physical effort of gear 
changing. It was likely, he said, that future develop- 
ments would be along the lines of some arrangement 
whereby with the pressing of a button the pre- 
selection or automatic selection of the required gear 
would be obtained. The possibilities of a gearless and 
clutchless car should not be regarded as the idle 
dream of the engineer, and it was his belief that 
designs based on those principles would appear at a 
not far distant date. Looking at the future develop- 
ment of the automobile as a whole, Mr. Kidner said 
that there had been a tendency to add too many 
gadgets, especially those of the electrical type. It 
had to be admitted that some of those devices were 
necessary for easy starting and safe driving, but he 
felt that they would require to be of better and 
sounder construction, and that at present they were 
often a source of constant irritation. No doubt that 
fact was in part the result of the use of inferior 
materials and cheaper construction arising from a 
desire to produce the parts at the lowest possible cost. 


Smoke Pollution in London. 


In an address to the London Section of the Society 
of Chemical Industry on Monday, October 3rd, Dr. 
R. Lessing, Chairman of the Section, discussed the 
measures which are being taken to reduce smoke 
pollution in London. Washing plants were, he said, 
in operation at the two large power stations at 
Battersea and Fulham, and together they had a 
capacity for extracting sulphur equivalent to 120 
tons of sulphuric acid a day. When these two 
stations had been completed and were working 
at their appropriate load factor, it was estimated 
that the amount of sulphur extracted from the flue 
gases would be of the order of 50,000 tons of sulphuric 
acid per annum, which was about 10 per cent. of 
the annual sulphur emission over London. Dr. 
Lessing, in particular, dealt with the Fulham power 
station plant, and said that even although the 
boilers of the new power station were not all yet in 
service, the equivalent of 7000 tons of strong sulphuric 
acid had been prevented from obtaining access to 
the air in the course of a year. The average of the 
official Government test for total acidity, which 
included other acids besides sulphur at Fulham 
during 1937, was as low as 0-0046 grains per cubic 
foot of dry gas. The success with which sulphur 
had been removed had, he said, been five times as 
great as was originally considered possible. A very 
material reduction in the acid pollution of London’s 
air could, Dr. Lessing suggested, be secured by the 
application of this new method of gas washing 
and treatment if it were applied at the limited 
number of points where combustion on a large scale 
was undertaken. 


The Dartford-Purfleet Tunnel. 


THE first stage in the construction of the road 
tunnel below the river Thames between Dartford and 
Purfleet was completed on Monday last, October 3rd, 
when the two gangs of workmen driving the pilot 
tunnel from either side of the river met and exchanged 
greetings. The construction of the pilot tunnel has 
occupied thirteen months, and its completion accords 
closely with the time allowed by the engineers. The 





work has been carried out by seven or eight men to a 
gang, who have worked six hours a day and six days 
a week, day and night. The work has had to be 
carried out under air pressure. On the Kent side of 
the river the shaft has been sunk to a depth of 90ft., 
while on the Essex side the shaft was carried to a 
depth of 70ft. The diameter of the pilot tunnel is 
12ft. and it has been driven at a depth of about 25ft. 
below the bed of the river. The top of the pilot tunnel 
will form the roof of the main tunnel, which will have 
a diameter of 35ft. and will contain a carriageway 
20ft. wide. It is estimated that about 250,000 tons 
of earth will have to be excavated from the main 
tunnel, and this earth it is proposed to use for raising 
the level of the approach roads and for making 
embankments and flood banks. The distance between 
the two shafts is about 1000 yards, and it is expected 
that the distance from portal to portal will be about 
one mile. The present contract for sinking the two 
shafts, driving the pilot tunnel, and making a shield 
chamber at the bottom of each shaft was let 
to Charles Brand and Son, Ltd. The engineers for 
the scheme are Messrs. Coode, Wilson, Mitchell and 
Vaughan-Lee, who are working in collaboration with 
Messrs. Mott, Hay, and Anderson. The tunnel is 
expected to be completed in 1941 and the estimated 
cost is about £3,500,000. In our issue of January 21st, 
1938, we described the air compressing plant for the 
tunnel works. 


Civil Aviation. 


In the second volume of the report on civil aviation 
in 1937, entitled “Civil Aviation Statistical and 
Technical Review,” which was published on Monday, 
October 3rd by H.M. Stationery Office, it is stated 
that during the year Imperial Airways, together with 
its associated companies on the Empire routes, flew 
over 5,700,000 miles and carried nearly 65,000 
passengers. Passenger miles increased from approxi- 
mately 27,900,000 in 1936 to 35,400,000 ; mail ton- 
miles from 1,794,000 to 3,637,000; and total ton- 
miles from 4,869,000 to 7,549,000. There were 147 
aircraft of United Kingdom manufacture employed 
by regular air transport companies in the United 
Kingdom and 292 in the whole Empire, while 78 such 
aircraft were employed between nineteen foreign 
air transport companies. Ignoring duplications by 
different companies and countries, the regularly 
operated air routes throughout the world totalled 
approximately 333,500 miles, and it is estimated that 
the aircraft operating these services flew a total 
distance of nearly 200,000,000 miles. In the British 
Empire 32,310,905 miles were flown on the regular 
services, while 500,159 passengers, 2909-39 tons of 
mail and 24,937-79 tons of goods were carried. 
Figures for all commercial flights between England 
and the Continent show that the total number of 
passengers carried was 159,125, 10 per cent. greater 
than in 1936, while the total number of flights increased 
by 8 per cent. Although the number of flights by 
Britsih aircraft was slightly lower than in 1936, the 
number of passengers increased by 8 per cent. The 
Dutch had a 34 per cent. increase in flights, French 
25 per cent., German 51 per cent., and Swiss 13 per 
cent. Of passengers in foreign-owned aircraft, the 
French, with 24 per cent., had the greatest increase. 
A section of the report devoted to flying accidents 
states that there was a total of forty-seven accidents 
involving aircraft registered in the United Kingdom, 
compared with sixty in 1936. The greatest number of 
these—fifteen fatal and seven serious but not fatal— 
occurred in private flying, and only two in racing and 
exhibition flying. 


Repowering Union-Castle Ships. 


THE programme for the repowering of the ships of 
the Union-Castle Line is now very nearly completed. 
The latest vessel to be repowered is the 20,000-ton 
liner ‘“‘ Warwick Castle,” which is scheduled to re- 
enter the company’s service to-day (Friday). She 
has been equipped with new and more powerful 
heavy oil engines, which will give her the augmented 
speed required to maintain the accelerated schedule 
between this country and South Africa. The work of 
repowering the ‘‘ Warwick Castle” was undertaken 
by Harland and Wolff, Ltd., at Belfast. Originally 
the ship was fitted with two sets of double-acting 
four-stroke oil engines. She is now equipped with 
Harland-B. and W. two-stroke double-acting engines. 
Externally the appearance of the ship has been altered 
by the adoption of a single streamlined funnel in 
place of two elliptical funnels originally provided. 
The passenger accommodation has been modernised 
and greatly improved and now provides for 262 first- 
class, 228 second-class, and 211 tourist class 
passengers. Harland and Wolff have already re- 
engined and lengthened the liners ‘* Arundel Castle 
and “ Windsor Castle.’’ They now have in hand the 
‘“‘ Winchester Castle,” the last of the company’s fleet 
to be re-engined. This ship is due to re-enter the 
South African mail service in January next year. 
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Moorgate Joint Station. 





HE London underground railway system, like the 
main lines, was built up from a number of separate 
companies, each planned to serve its own particular 
interests and without regard to co-ordination one with 
the others. When the London Passenger Transport 
Board was formed in 1933 to effect, amongst other 
duties, cohesion of these lines, one of its first activities 
was to provide interchange facilities between the 
different stations serving the various lines and in 
close proximity to each other. In several cases 
passengers had to go from one station to the other 
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FIG. 1—ORIGINAL STATION ENTRANCES 


above ground, but this inconvenience is now being 
removed as quickly as possible. A rearrangement 
at the three Moorgate stations was completed early 
this year, which affords an excellent example of 
what is being done by the Board to assist passengers 
with interchange facilities, besides showing how 
during the course of reconstruction certain engineering 
difficulties were overcome. 

The Metropolitan Railway Company was initiated 
and sanctioned in 1853 as the North Metropolitan 





Railway, but in the followimg year the company 
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assumed the title by which it was known for the 
succeeding eighty years. It was not until 1865 that 
the line from Paddington was extended to Finsbury 
Circus—now Moorgate—station, the latter being 
opened for service on December 23rd of that year and 
the widened lines being completed by July Ist of the 
following year. The further extension on to Bishops- 
gate Street—now Liverpool Street—station was com- 
pleted on July 12th, 1875. The City and South 





London Railway’s section from London Bridge to 


Moorgate Street was opened in 1900 and the Great 
Northern and City Railway from Finsbury Park to 
Moorgate Street—which still remains a temninal 
station—in 1904. In addition to these three railways, 
there is a tramway terminus in Moorgate Street and 
in close proximity to the stations, so that there is 
considerable interchange of passenger traffic. It is 
estimated that the average number of passengers 
using the two tube stations alone amounts to ten 
million a year. 

The position of the stations is shown in Fig. 1. 
The City and South London station is situated 
between Moorgate and Moorfields, which run approxi- 
mately north and south, and there was an opening, 
now closed, from the upper station into Short Street. 
The Great Northern and City station is on the east 
side of Moorgate, and the Metropolitan station is on 
the west side of Moorfields. For the work under 
review a datum level 100ft. below Ordnance Datum 
was fixed, and, as shown in Fig. 2, the lowest level is 
the C. and 8.L. platforms, running north and south, 
at a level of 66-5. The G.N. and C. platforms are 
immediately above at a level of 96-5, and the Metro- 
politan platforms, running east and west, are at a 
level of 132 and about 14ft. below the level of Moor- 
fields. The platforms of the deepest line were con- 
nected to the booking hall by means of two staircases 
leading to two bridges over the northbound tunnel, 
from which two passageways led to the lower hall. 
The street connections of the G.N. and C. were by 
means of two lifts to the booking hall, and by stairs 
and a subway into the Metropolitan station. The 
latter station has two flights of stairs leading from the 
platforms to the street. 

The main stages of the work undertaken, in the 
order of their commencement, were as follows :— 

(a) Diversion of main line and city branch of the 
London Bridge sewer to permit (d) and (f) to be 
started. 

(6) Construction of a new interchange stair shaft 
between the City and South London and the Great 
Northern and City lines to permit (c) to be com- 
menced, as the existing stair shaft was in the way of 
the new escalator and had to be put out of use. The 
shaft was afterwards continued up to the new booking 
hall. 

(c) Construction of two single escalator tunnels 
joining the platforms of the C. and S.L. and G.N. and 
C. railways. 

(d) Enlargement of the C. and 8.L. booking hall, 
with new subway connections and entrances. 

(e) Alterations to the existing station tunnel with 
the construction of a length of running tunnel at the 
G.N. and C. level to permit (f) to be begun. 

(f) Construction of a double escalator tunnel 
between the extended portion of the booking hall and 
the G.N. and C line. 

The diversion of the sewer, which runs from north 
to south, received first attention. A 5ft. cast iron 
shaft was sunk for a depth of 13ft. from the basement 
of the G.N. and C. station, slightly to the east of the 
main line sewer, with a heading leading to a break-up 
constructed on the centre line of the new sewer. The 
break-up was 14ft. by 11ft. by 9ft. 6in. high, strongly 
supported, and an 8ft. cast iron shaft was sunk from 
the floor into a disused portion of the G.N. and C. 
running tunnel immediately below. All muck removed 





from the working face, by way of a skip road, was 
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Fic. 2—LEVELS OF PLATFORMS 


dumped into trucks’and taken away at night. From 
the break-up a 7ft. 9in. cast iron tunnel for the 
diverted sewer was driven in both directions along the 
new line. This tunnel was afterwards lined with 
concrete and blue bricks to form a circular sewer of 
7ft. internal diameter. The ground encountered was 
London (blue) clay below the sewer axis and loose 
ballast and sand above. When excavating the last 
portion of the sewer deviation the ground was found 



















to be waterlogged, owing to a sudden drop of the 


clay, and the “ Joosten ” chemical process was used 
to consolidate the ground, as this method had been 
found very satisfactory on other underground works. 
With this process a pipe, lin. diameter and 12ft. long, 
with holes at the end, is driven into the face for a 
depth of 2ft., and a solution of sodium silicate is 
forced through it by a pump driven by compressed 
air to seep into the surrounding soil. The pipe is 
driven in by 2ft. stages for the whole length, and then 
a solution of calcium choride is forced through it. 
The two solutions, uniting in the face, solidify the 
surrounding soil, making the ground almost self- 
supporting and preventing water from seeping into 
the tunnel. 

At the end of the new diverted length of sewer, 
junctions had to be constructed without cutting off 
the flow of water. Before work was begun on these 
junctions, excavation was started in the break-up, 
extending northwards for fifty-two rings of iron, and 
southwards for twenty-three rings, with an internal 
diameter of 7ft., and before work was begun on the 
junctions of the sewer, a temporary cast iron lining 
was erected in the existing sewer to strengthen the 
walls during the excavation around them. As an 
extra precaution, walings were placed against the 
sewer brickwork and strutted off the sides of the 
excavation. 

The other sewer to be diverted, the City Road 
branch, runs north and south under Moorgate in 
two limbs. The flow was from north to south in the 
east limb running down Moorgate, down a tumbling 
bay, and then turned through 180 deg. to run up 
Moorgate. The diversion was effected by constructing 
a length of twenty rings of iron, with an internal 
diameter of 4ft., joining the east and west limbs 
north of the site of the new booking hall. The ground 
for the greater part consisted of peat, facilitating 
excavation and the erection of the rings, and muck 
was taken away through the break-up in the larger 
sewer. Owing to the east limb being 7ft. higher than 
the west limb, a tumbling bay was constructed at the 
junction of the latter, the west junction taking the 
form of a bellmouth. In order to prevent a flow in 
the sewer during the work a bulkhead was erected 
across the east limb to divert the flow through a side 
entrance, and thence down a connection into the 
London Bridge sewer immediately below it. 

Whilst work on the sewers was being carried out, 
the excavation for the two single escalator tunnels 
and for the new interchange staircase shaft was pro- 
ceeding, but it was necessary for the last to be com- 
pleted first, as the escalator tunnels cut through 
the existing staircase. The lower part of the new 
shaft was built, and as the east half of this shaft 
rested on the existing 12ft. diameter passage leading 
from the C. and 8.L. platforms to the stairshaft, it 
was necessary to take out part of this cast iron passage 
and replace it with a brick-walled passage, with a steel 
joist and concrete roof, having sufficient strength to 
carry the shaft above. As traffic had to be main- 
tained whilst this portion of the work was in progress, 
@ narrow passageway of timber side trees and poling 
boards was constructed in the centre of the passage, 
and the work was carried on outside it. A circular 
shaft of 20ft. 6in. diameter was sunk for a depth of 
18ft. 6in. on to the reinforced roof already prepared, 
and this shaft was fitted with a staircase of 16ft. 
internal diameter, consisting of a central 5ft. Qin. 
diameter concrete core and a 2ft. 4}in. wall, leaving 
the stairway 5ft. 3in. wide. It consists of a top flight 
of fourteen treads, a landing 4ft. long, and a bottom 
flight of twenty-two treads, the last nine being on the 
straight to arrive on the landing below. The steps were 
of the regulation size with lft. treads and 6in. risers. 

On completion of the temporary passageway 
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between the two stations, work on the single escalator 
tunnels was begun. On the east platform of the 
G.N. and C. line, a segment of station tunnel iron was 
burned out, and a break-up started between the two 
station tunnels for the upper chamber of the north 
escalator. This chamber contains the upper landing 
with the machine chamber below, and measures 20ft. 
high by 8ft. 9in. wide and 51ft. long. It consists of 
seventeen vertical frames at right angles to the 
station tunnels, spaced 3ft.’ O}in.: centres, so as to 
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bring each frame into the centre of each alternate ring 
of the station tunnel iron. In order to prevent deflec- 
tion inwards when the ground between the tunnels 
was removed, as a result of the thrust exerted by the 
station tunnels, each frame was deflected inwards 
jfin., and packings and wedges were driven between 
the frame and the station tunnel iron to give an 
outward thrust of approximately 15 tons, the calcu- 
lated thrust exerted by the tunnel iron on each frame. 
Measurements were taken at periodic intervals to 
determine whether the station tunnel iron deflected 
to any considerable extent, but there was very little 
movement. The maximum deflection was }in. on one 
ring opposite one of the openings leading from the 
escalator chamber on to the platform. 

The north escalator chamber on the G.N. and C. 
level has two openings, one leading to each platform 
and the south chamber has four, two leading on to 
each platform to accommodate the extra number of 
passengers entering the south escalator from the new 
double escalator. The lower landing of the double 
escalator is directly connected to the upper landing 
of the south escalator. Three temporary frames 
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Fic. 3—BOOKING HALL 


were erected to support the station tunnel iron and 
the roof whilst excavations were made for the open- 
ings on to the platforms. These frames were removed 
when the permanent frames were erected at each side 
of the openings. The underside of the south escalator 
chamber frames was only 18in. above the springing 
line of the existing C. and S.L. passages leading from 
the existing escalators to the platforms, and a steel 
and concrete roof replaced the existing brick arch in 
order to take the weight of the escalator machinery 
above it. 

The north escalator chamber cut into the existing 
oval stairshaft between the G.N. and C. and the 
C. and S.L. platforms and the existing stairs leading 
from the platforms of the former to the shaft. The 
stairs in the shaft were removed, and the latter was 
filled with concrete, except for a space at the bottom 
of the south escalator tunnel lower chamber, which 
also fouled the shaft, filling being done after the com- 
pletion of the 16ft. chamber at the bottom. 

Both escalator tunnels were driven at an angle of 
30 deg. to the horizontal, as shown in Fig. 5, and were 
42ft. long. The joints in the cast iron were caulked 
with lead to exclude water. As an additional pre- 


ness where the roof of the tunnel was e to view, 
the lining inside the top half of the tunnel was also 
made waterproof. In the south tunnel a steel hood 
was used for this purpose, which was composed of 
single overlapping jin. steel plates bent to the curva- 
ture of the tunnel, attached by brackets to the 
flanges of the tunnel segments. The overlapping 
joints were then welded together to form a con- 
tinuous skin, and the space behind filled up with 
cement grout to prevent corrosion. An alternative 
method was used for the north tunnel. By the process 
known as “ Guniting,”’ a mixture of one part cement 
and three parts sand was blown by a compressed air 
“gun ”’on to the inside of the tunnel, until a rendering 
sufficiently thick and dense to be completely water- 
proof had been built up. 

It was necessary to close the new interchange stair- 
case between the G.N. and C. and the C. and S.L. 
lines in order to proceed with the construction of the 
16ft. by 13ft. running tunnel and the lower landing 
chamber of the double escalator tunnel, the latter 
being 22ft. by 19ft. internal dimensions. A temporary 












caution, and in order to avoid any straining by damp- 


staircase was erected in the north escalator tunnel 
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to the west platform of the G.N. and C. line. Two 
openings were constructed in the oval iron leading 
on to the east platform. 

The enlargement of the booking hall formed the 
largest portion of the work. The completed arrange- 
ments are shown in Fig. 3. The existing C. and §.L. 
hall was extended on two sides, 26ft. 6in. on the south 
and 28ft. on the north, with a 16ft. 3in. wide subway 
leading to the Metropolitan Railway platforms and a 
second subway leading to a flight of stairs up to the 
street through the G.N. and C. station, thus pro- 
viding a common booking hall for all three stations. 
The southern portion extends the whole length and 
width of Short Street. The southern limit is a 4ft. 
thick wall, carried on girders resting on concrete 
saddles straddling the existing subway connecting 
the G.N. and C. and the Metropolitan lines, which was 
built in three lengths by excavating down to the 
required depth, 13ft. 6in. below road level, for a 
total length of 68ft. The wall consists of a 43in. thick 
red brick, with bitumen sheeting burned on to the 
inside face, and 3ft. 44in. concrete built inside the 
latter. All the walls surrounding the new booking 
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to enable passengers to change between the two lines, 
and on completion of the south escalator it was used 
as a stationary staircase until the completion of the 
north escalator, after which the latter was used as 
the descending escalator and the other as the ascend- 
ing one. 

The new lower escalator chamber cut into the south 
end of the existing west station tunnel, and part of 
the latter had to be removed. At the same time it 
was necessary to provide proper support for the new 
chamber, while leaving a clear way through for the 
possible extension of the railway southwards. A 
length of 16ft. by 13ft. cast iron running tunnel was 
therefore erected inside the existing station tunnel 
parallel with the site of the new chamber, and the 
space outside the smaller tunnel was filled with con- 
crete. This procedure gave adequate support to the 
ground when the rings of the station tunnel iron were 
broken out and the new chamber was constructed. 


-| Owing to the restriction of space, this chamber was 


also oval-shaped, being composed of specially shaped 
cast iron rings, 22ft. high by 19ft. wide. The chamber 
joined the upper chamber of the south escalator 
tunnel in a 3ft. thick headwall having two openings, 


one leading into the latter chamber and the other on | 





hall are of the same construction. Three stanchions, 
21ft. 74in. apart, carry the heavy section girders, and 
when the wall was completed troughing was laid with 
one end resting on the wall and the other on shelf 
angles riveted to the girders, after which the dumpling 
in between was excavated and used as a working 
space. 

Excavations were then begun east and west for the 
east extension of the booking hall and for the subway 
to the Metropolitan station respectively. The former 
consists of two parallel lines of stanchions running 
north and south under Moorgate, which support 
girders carrying troughing running east and west. 
A heading was driven eastwards for the eastern wall 
of the booking hall. The escalator machinery chamber 
is built under the booking hall floor and is 44ft. long. 

To maintain traffic in Moorgate the work was. 
carried out in three stages under decking. The west 
pavement was closed, to traffic when erecting the 
western line of stanchions, the east side when con- 
structing the booking hall east wall, and the centre 
whilst the troughing between the stanchions was being 
erected and the double escalator tunnel driven. 
Short Street was closed to traffic throughout the whole 
of the reconstruction period. 
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Fic. 5-ARRANGEMENT OF ESCALATORS AND CONNECTION TO BOOKING HALL 


The double escalator tunnel was driven from the 
north-east corner of the booking hall on to the G.N. 
and C. platforms. A cast iron pilot tunnel, 8ft. 
diameter, was first driven, and was connected to the 
22ft. by 19ft. lower chamber at the G.N. and C. level 
by a box heading. The pilot tunnel was then enlarged 
downwards to the required internal diameter of 
18ft. 6in. As the clearance between the road surface 
and the skin of the first part ring of iron was only 
6ft. and in bad ground, a 16ft. by 22ft. 6in. treiich 
was sunk to erect the first two complete rings of 
18ft. 6in. iron, and the trench was afterwards filled 
with concrete. Whilst enlarging the tunnel the old 
London Bridge main line sewer was met, and was cut 
away where necessary and the remaining disused 
portion filled with concrete as far as the new sewer 
junction. The existing shield chamber of the G.N. 
and C. was also met and burned out where necessary 
to enable the iron to be erected. A steel hood was 
used for waterproofing the upper half of this escalator 
tunnel. Its construction was similar to the one 
described above for the south single escalator, except 
that, owing to the larger diameter of the tunnel, a 
more elaborate arrangement with the steel plates 
overlapping in two directions had to be used. 

On completion of the double escalator tunnel the 
staircase shaft was continued up from the G.N. and C. 
level. By means of an access pit from the booking 
hall level an additional length of this shaft was sunk 
from the level of the upper escalator machinery 
chamber down to the top of the shaft already con- 
structed. A new 8ft. 3in. wide brick passage was then 
driven from an opening in this shaft to give access to 
the G.N. and C. east platform. The top ring of the 
shaft is at the level of the floor of the new machinery 
chamber and an opening at this level leads to a 6ft. 3in. 
brick passage containing two flights of stairs rising 
to the existing booking hall. The north wall of this 





passage is under the north wall of the C. and S.L. 
station building, and underpinning of the latter had 
to be done. One of the existing stairways leading 
from the booking hall to the street was on the site of 
the new passage and was closed during the latter part 
of construction. 

The subway from the new booking hall to the 
Metropolitan north platform is approximately 100ft. 
long, and during the course of its construction it was 
necessary to underpin two brick piers and four brick 
walls carrying buildings above. Considerable under- 
pinning of the walls of the C. and 8.L. station, facing 
Short Street and Moorgate, was necessary when con- 
structing the connection between the new booking 
hall and the existing one and a street entrance to the 
combined booking hall, shown in Fig. 4. In order to 
avoid any movement in the building, steel shoring and 
steel wedges were used throughout, no timber being 
employed. The lifts which served the G.N. and C. 
Railway from the old booking hall on the east side of 
Moorgate were dismantled as soon as all the new 
escalators had been brought into use, and the final 
stage of the work was to provide access from this site 
to the new booking hall by means of a new entrance 
and stairway. The upper portion of the lift shaft 
was removed and decked over at basement level to 
carry the stairway, the whole interior of the building 
being reconstructed up to the first floor in order to 
meet the new conditions. 

The civil engineering works were carried out 
jointly by John Mowlem and Co., Ltd., and Edmund 
Nuttal, Sons and Co. Ltd., to the plans and under the 
direction of the consulting engineers to the London 
Passenger Transport Board, Messrs. Mott, Hay and 
Anderson, to whom and to the London Passenger 
Transport Board we are indebted for the particulars 
contained in this article and for the drawings used to 
illustrate it. 








Stresses Around Galleries in 
Concrete Dams. 


By IVAN E. HOUK.* 


TRESSES around galleries in concrete dams must 
be evaluated if reinforcement is to be provided to 
prevent the undesirable longitudinal cracks which 
may otherwise develop along the gallery walls. In 
the case of circular galleries, stresses in planes normal 
to the openings may be calculated by formulz based 
on the theory of elasticity, assuming the normal 
sections to be parts of infinite plates. Obviously this 
assumption is incorrect. However, experimental 
measurements on laboratory models, where distances 
from the galleries to the faces of the dam were more 
than seven times the gallery diameters, showed that 
for such conditions actual stresses around circular 
openings agree closely with those computed by 
theoretical equations. 
If principal stresses at the location of the gallery 
are determined for the condition of no opening, 
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of the opening, r the radius to the point where the 
stress is desired, and 6 the angle between r and the 
direction of P. If L is zero, equation (1) reduces to 
the previously published formula for tangential 
stress, { 


> 2 4 
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If r equals a, equation (1) reduces to the following 
formula for tangential stresses along the circum- 
ference of a circular gallery, 

S:=(P+L)—2(P—L)cos20 .. . (3) 

If r equals a and L equals zero, equation (1) reduces 

to the simplified form 
M—P(l—ZeoeSO). . . ... s+ 
Inspection of equation (4) shows that critical 
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FiG. 1—COMPUTED TANGENTIAL STRESSES AT THE SURFACE OF A CIRCULAR GALLERY 


stresses tangential to the circumference of a circular 
gallery in a plane normal to the opening, after the 
opening is made, may be obtained from the formulat 
g (P+) (r?+a?) (P—L)(7r*+3 at) cos26 1 
Ve Tog r2 or 2 rt x ( ) 


where P and L are the principal stresses, @ the radius 
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tangential stresses at the circumference of a circular 
gallery, subjected to a uniform stress in one direction 
only, occur at the ends of two diameters, one along 
the direction of P and the other at right angles to P. 
Tangential stresses at the ends of the former are 
numerically equal to P, but opposite in algebraic sign. 
Tangential stresses at the ends of the other diameter 
are three times as great as P and have the same sign. 





t “Stress Distribution and Plastic Flow in an Elastic Plate 
with a Circular Hole,” by A. Nadai, RK. V. Baud, and A. M. Wahl, 
Mechanical Engineering, March, 1930, page 187. 
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For instance, if the stress, for the condition of no 
opening, is 1 lb. per square inch compression and acts 
vertically, tangential surface stresses are 1 lb. per 
square inch tension at the top and bottom of a hori- 
zontal gallery and 3 1b. per square inch compression 
at the sides of the gallery. 

Fig. 1 shows tangential stresses at the surface of a 
circular gallery, computed from equations (3) and (4) 
for several values of principal stresses L and P, all 
values of L and P being compression and computed 
tangential stresses being plotted along radial lines. 
The curves show that tension stresses at the top and 
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FIG. 2—THEORETICAL AND MEASURED TANGENTIAL 


bottom of the gallery do not occur when the hori- 
zontal principal stress exceeds one-third the vertical 
principal stress, as indicated by equation (3). Equa- 
tion (3) shows that tension stresses are zero when the 
ratio of the major principal stress to the minor prin- 
cipal stress equals 3-0. 

Similar diagrams, showing tangential stresses at 
different depths from the surface, may be easily pre- 
pared by solving equation (1) for different values of 
rand 9. Radial and shear stresses around circular 
openings, although not as important as tangential 
stresses from the viewpoint of gallery reinforce- 
ment, may be calculated by the following formule 
developed by Professor Bergman : 


Radial stress, 
s,—.(P +L) (r?—a*) 


Or eens 
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In the case of rectangular-shaped galleries, theo” 
retical formule for stress conditions cannot be so 
easily derived. However, effécts of rectangular 
gallery openings on stresses in the surrounding con- 
crete may be determined by experimental measure- 
ments on models of the dam cross section, or on slab 
models of partial sections at the location of the 
gallery. Both methods were used by the Bureau 
of Reclamation in the model investigations of stresses 
around galleries conducted by Eldred D. Smith and 
Frank M. Russell in the laboratory at the University 
of Colorado, Boulder, Colorado. Both methods gave 
satisfactory results, but the slab method was found 
preferable since it permits a more detailed and accurate 
determination of stress effects without the necessity 
of constructing unusually large models. This method 
assumes that the magnitude and direction of prin- 
cipal stresses do not vary appreciably in the part of 
the dam where the gallery is located. Data obtained 
from such tests should be used with caution when the 
gallery is located close to the top or either face of the 
dam. 

Models in both types of investigation were con- 
structed with mixtures of plaster, celite, and water. 
Celite is a commercial form of diatomaceous earth, 
sometimes used as an admixture in concrete. Several 
proportions of ingredients were used in the different 
models. The mixture finally adopted for the slab 
tests consisted of 14-4 lb. of celite, 12 lb. of finishing 
plaster, 12 lb. of moulding plaster, and 49-2 1b. of 
water. This mixture set in about twenty minutes, 
without appreciable segregation of materials, and 
became dry enough for testing purposes in about two 
weeks. It had physical properties similar to concrete, 
so that flow and an accompanying redistribution of 
stress could be expected to occur at sharp corners, 
where stresses theoretically became infinite. From 
this viewpoint, results obtained from plaster-celite 
models are believed to be more applicable to the 





dams than results obtained from photo-elastic tests 
where the materials ordinarily used have relatively 
high tensile strengths and lower plastic flow charac- 


teristics. As a matter of fact, photo-elastic tests of 
stress conditions around galleries, made by the Bureau 
of Reclamation under the direction of Dr. J. H. A. 
Brahtz, showed somewhat higher corner stresses 
than were obtained in the plaster-celite model tests. 
Tests specimens of the plaster-celite mixture 
adopted for the slab tests showed average values of 
approximately 0-18 for Poisson’s ratio, 98,500 lb. 
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STRESSES AT BOUNDARY OF CIRCULAR GALLERY 
and compression, 200 lb. per square inch for ultimate 
strength in compression, and 30 1b. per square inch 
for ultimate strength in tension. Consequently, 
Poisson’s ratio and the ratio of ultimate compressive 
to ultimate tensile strength were both about the same 
as for concrete mixes generally used in massive con- 
crete dam construction. 

Slab models were cast 36in. square by 3}in. thick, 
and were accurately trimmed after drying to a uniform 


1 
were then given two coats of shellac, to protect the 
material and prevent absorption of atmospheric 
moisture, and two coats of flat white wall paint, to 
provide further protection against abrasion and to 
improve photographic results. Gallery openings were 
cut in the centres of the slab, using a 5in. diameter 
for the circular section and a 5in. width by a Tin. 
height for the rectangular section, the latter dimen- 
sion including a 4}in. height along the vertical side 
walls and a 24in. increase in central height provided 
by a semi-circular arch roof, as shown in some of the 
accompanying diagrams. The slabs were mounted 
in a rigid concrete frame for testing, and were sup- 
ported laterally to prevent bending during testing 
operations. 

Loads representing principal stresses at the loca- 
tion of the gallery, for the condition of no opening 
were applied normal to the edges of the slabs, care 
being exercised to prevent the development of shear 
stresses at the edges. All principal stresses applied 
were compressive forces. Six ratios of principal stresses 
were investigated, namely, 1 to 0, 1 to 1, 1 to 2, 
1 to 3, 1 to 4, and 0 to 4, the former figure representing 
the lateral stress in each instance. 

Compressed air loads were applied in rubber bags 
at the top and side edges of the slab. A rubber bag, 
filled with water, was placed below the bottom edge 
of the slab, to provide a flexible cushion for the 
vertical load. The rubber bags were rigidly con- 
fined by braces along three sides of the bags, the fourth 
side resting directly against the edge of the plaster- 
celite slab. The two side bags were interconnected 
to ensure equal pressures at the sides of the slabs. 
This arrangement was found to work satisfactorily, 
without introducing shear effects along the edges of 
the slab. Loading by mercury pressure in a rubber 
bag at the top of the slab and by mechanical lever 
arrangements operating against rubber cushions at 
the sides were tried in some of the preliminary tests 
but was not satisfactory because of shear forces un- 
avoidably produced along the edges. 

Effects of galleries on stress magnitude and distri- 
bution were determined by measuring strains around 
the openings with tensometers reading to 1/s4999 of an 
inch directly and to 1/,:9999 Of an inch by estimation. 
Strains were measured on }in. gauge lengths near 
gallery corners and at places where stresses changed 
rapidly, and on lin. gauge lengths at other locations. 
Laboratory dials, reading to 4/j9999 of an inch, were 
used in measuring strains along the major dimen- 
sions of the slab models. Stress effects around 
circular galleries were first determined for the six 
different load conditions, the stresses for this shape 
of opening being independent of the angle of load 
application. Stress effects around rectangular galleries 





thickness of 3in. between plane parallel sides. They 
























were then determined for four angles of load applica- 
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tion with respect to gallery dimensions, namely, 
0, 15, 30, and 45 deg., as shown on the accompanying 
diagrams. 

Fig. 2 shows the agreement of theoretical and 
measured tangential stresses at the boundary of the 
circular gallery for the actual compressive values of 
P and L applied, P being the vertical load and L the 
horizontal load. Tangential stresses are plotted along 
radial lines, as in Fig. 1. Theoretical stresses are 
seen to check measured stresses satisfactorily for 
practically all load combinations. Experimentally 
determined stresses for the maximum vertical load 
seem to be from 12 to 14 per cent. greater than theo- 





retical stresses at the sides of the opening where 
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locations with réference to the major principal! stress 
as in the case-of the circular opening, but maximum 
compressive stresses occur along one side of the arched 
roof, as shown on the diagrams, instead of at the 
centres of the sides. Stresses at the bottom corners 
are relatively high, as when the loads are applied 
symmetrically. However, it is interesting to note 
that no evidence of actual failure at the corners could 
be observed in any of the model tests, either when the 
loads were applied symmetrically or when applied at 
varying angles with the gallery dimensions. 

Table I shows maximum tangential stresses at the 
boundary of the rectangular gallery for the various 


to Fig. 5, except that the loads were applied at an 
angle of 45 deg. with the gallery dimensions instead 
of symmetrically. Diagrams of tangential stresses at 
different depths in the concrete for loads applied at 
angles between 0 deg. and 45 deg. with the gallery 
dimensions show gradually varying intermediate 
characteristics and consequently are not included 
herein. 

The diagrams in Figs. 5 and 6 show that tension 
stresses change to compression. or decrease to relatively 
low intensities within comparatively short distances 
from the boundary of the gallery. This shows that 
reinforcing bars, to be most effective, should be 
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Fic. 5—LOADS APPLIED SYMMETRICALLY 


maximum compression occurs, and slightly lower 
than theoretical stresses at the top and bottom of 
the opening where maximum tension occurs. 

Figs. 3 and 4 show measured tangential stresses at 
the boundary of the rectangular gallery, plotted along 
lines normal to the boundary, as in Figs. 1 and 2. 
Fig. 3 shows measured stresses when the loads were 
applied symmetrically and at angles of 15 deg. with 
the gallery dimensions. Fig. 4 shows similar data 
obtained when the loads were applied at angles of 
30 deg. and 45 deg. with the gallery dimensions. 
Actual loads applied in the rectangular gallery tests 
were about ten times as great as those shown on the 
diagrams. They were reduced to unity in one direc- 
tion, and the resulting measured stresses similarly 
reduced, so that the data can be more conveniently 
used in studying probable stress effects at other 
galleries and under other conditions of principal 
stress. 

The curves in Figs. 3 and 4 show that the magnitude 
and distribution of tangential stresses along the 
boundary of a rectangular gallery are somewhat 
similar to those existing along the circumference of a 
circular gallery, especially when the principal stresses 
with no opening are acting along the lines of the pro- 
posed gallery dimensions. Relatively high stresses 
occur at the bottom corners in most cases, as would be 
expected, but maximum compressive and _ tensile 
stresses at other positions along the boundary of a 
symmetrically loaded rectangular gallery occur at 
approximately the same locations relative to the 
direction of maximum principal stress as in the case 
of a circular opening. When the major principal 
stress acts vertically, maximum tensile stresses occur 
at the top and bottom of the gallery and maximum 
compressive stresses at the sides, as in the case of a 
circular gallery. However, maximum compressive 
stresses occur near the lower edges of the arched roof 
instead of along the central portions of the sides. 

When the principal stresses are applied at angles 
with the rectangular gallery dimensions, maximum 
tensile stresses occur at approximately the same 


Fic. 


of major applied loads. The data show that when the 
load is applied in one direction only, maximum com- 
pressive stresses may be from 2-7 to 4-1 times the 
applied load, instead of 3-0 times the applied load 
as at the boundary of a circular gallery, the maximum 
ratio occurring when the load is applied horizontally. 
Maximum tension stresses may be from 1-2 to 1-7 
times the applied load, instead of equal to the applied 
load as at the boundary of a circular gallery, the 
maximum ratio again occurring when the load is 
applied horizontally. Corresponding ratios, when loads 
are applied in both directions, vary from 2-1 to 3-2 for 
maximum compressive stresses, and from 0 to 0-7 for 


TaBLE I.—Ratios of Maximum Surface Stresses to Major Applied Load—Rectangular Gallery.* 


Applied 


Angles of load application. 


6—LOADS APPLIED AT 45 DEG. 


In designing gallery reinforcement for a concrete 
dam the magnitude and direction of the principal 
stresses at the location of the gallery centre line should 
first be determined as accurately as possible, assuming 
no opening in the concrete. If the gallery is circular 
and the ratio of the major principal stress to the minor 
principal stress is less than 3-0, no tension will occur 
and no reinforcement will be needed. If the ratio of 
the principal stresses is more than 3-0, tension will 
occur and tangential stresses around the circular 
opening may be calculated by equation (1). Rein- 
forcement may then be designed to carry the tension 
stresses so calculated. 





loads, f a , 
all | | 
compression. 0 deg. | 15 deg. 30 deg. | 45 deg. 
LL. | oe Comp. Tension. | Comp. | Tension. Comp. | Tension. Comp | Tension. 
0 1 2-7 1-2 3-0 1-4 3°6 | 1-3 3°3 1-4 
l | 0 4-1 | 1-7 3:4 | 1-5 | 3°5 1-5 3:4 1-4 
- 4 ] | 3-2 | None | 2-4 None | 2-4 None 2-1 None 
1 2 2-] None 2-3 | None 2:9 None 2-7 None 
l 3 2-3 | 0-3 2:5 | 0-4 3-0 0-4 2-9 0-2 
] 4 2-4 | 0-6 | 2°5 | 0-6 3:1 0-7 3-0 0-5 
| | | | 
* Exclusive of corner stresses. 
maximum tensile stresses. No tension occurs for In the case of a rectangular gallery, similar to the 


applied loads of L=1 and P=1, or L=1 and P=2, 
but some tension occurs for applied loads of L=1 
and P=3. 

Fig. 5 shows tangential stresses observed at 
different depths from the surface of the rectangular 
gallery when the loads were applied symmetrically 
with the gallery dimensions and when the ratios of 
horizontal to vertical loads were such as to cause the 
development of tension stresses. Loads and resulting 
stresses were reduced to convenient magnitudes 





before plotting, as in Figs. 3 and 4. Fig. 6 is similar 


one used in the model tests, stresses around the 
opening may be estimated from the data shown on 
Figs. 3, 4, 5, and 6. If the ratio of the major prin- 
cipal stress to the minor principal stress is less than 
2-0, no tension will occur and no reinforcement will be 
needed. If the ratio of the principal stresses is more 
than 2-0, tension may occur, and consequently the 
stresses should be evaluated and adequate reinforce- 
ment specified to carry the tension. In this case 
tension stresses, measured on the diagrams for the 
principal stress ratio and angle of inclination nearest 
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the corresponding data for the gallery under con- 
sideration, must be multiplied by the minor principal 
stress calculated for the actual dam, to obtain the 
corresponding tension around the opening in the dam. 
If stresses are measured on the diagrams for principal 
stress ratios of 1 to 0 or 0 to 1, measured values must 
be multiplied by the actual principal stress calcu- 


lated for the dam being considered. If stresses are 
measured on the diagrams for principal stress ratios 
of 0 to 4, measured values must be multiplied by one- 
fourth the actual principal stress calculated for 
the dam. 

Stresses around galleries where calculated principal 
stress ratios and angles of inclination are different 
from those plotted in the figures may be obtained by 
interpolating between the values shown. Distances 
from the gallery surfaces to the limits of the tension 
areas in actual dams should be approximately the 
same proportions of the gallery dimensions as deter- 
mined in the model tests and shown on Figs. 5 
and 6. 

In the case of horizontal transverse galleries in 
gravity dams, that is, galleries running in an up-and- 
down-stream direction, the principal stresses to be 
considered are cantilever stresses acting along vertical 
transverse cross sections. However, in unusually 
high gravity dams, where construction joints are 
grouted after setting heat has been fully developed 


and completely dissipated, it may be necessary to 
consider horizontal beam stresses, caused by twist 
action, in designing reinforcement around transverse 
galleries located near steep abutments.t{ 

In the case of transverse galleries in curved con- 
crete dams horizontal stresses acting along arch 
elements must be considered, as well as vertical 
stresses acting along gravity elements. Horizontal 
radial stresses in arch dams and horizontal transverse 
stresses in gravity dams, as well as vertical canti- 
lever stresses in both types of structures, should be 
considered in designing reinforcement for longi- 
tudinal galleries ; that is, horizontal galleries running 
across the stream longitudinally with the dam. Hori- 
zontal stresses in both longitudinal and transverse 
directions should be considered in designing reinforce- 
ment around vertical shafts. 

The Bureau of Reclamation. plaster-celite model 
tests of gallery stresses were conducted under the 
direction of the writer, Technical investigations con- 
nected with the design of dams are carried on under 
the direction of J. L. Savage, chief designing engineer. 
All engineering and construction activities are under 
the supervision of R. F. Walter, chief engineer, with 
headquarters at Denver, Colorado ; and all activities 
of the Bureau are under the general supervision of 
John C. Page, Commissioner, with headquarters at 
Washington, D.C. 
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W* continue in the following article our description 
of the engineering exhibits at the Empire 
Exhibition, Bellahouston Park, Glasgow. 


CHANCE BROTHERS AND Co., Lrp. 


On the Palace of Engineering stand of Chance 
Brothers and Co., Ltd., of Firhill, Glasgow, are 
exhibited the latest developments of the manufacture 
and marketing of glass fibres, which show a consider- 
able advance in both the technique and the range of 
applications in the engineering world. Improvements, 
we noted, have been made in the field of pipe covering 
sections of ‘‘Idaglas’’ fibres, a typical example of 
which is illustrated in Fig. 157. The fibres which are 
now employed are finer and make up into a finer 
texture and lighter material, the approximate density 





Fic. 157—GLASS FIBRE INSULATION—CHANCE 


being about 8} 1b. to the cubic foot, which gives a 
high insulating value. The sections of these 
coverings are sent out ready for placing in position on 
the pipe and, as indicated in Fig. 157, except in the 
case of any special type of finish on the outside, they 
require, we are informed, little or no labour in their 
application. Insulation is now being prepared for 
bends and specials which will complete a very exten- 
sive system of insulation for steam pipes, &c. 

We also inspected on the stand the latest forms of 
glass fibre materials, designed for electrical insulation 
purposes, these materials being a recent development 
in the firm’s manufacturing programme. They are 
supplied in the form of slivers, yarns, and tapes, 
which are used very much in the same way as cotton, 
asbestos, and similar materials. When made in 
* Tdaglas,” however, the new insulating materials 
have all the advantages of glass, including its high 
tensile strength, and its resistance to moisture. The 
glass used by the firm is of a special alkali-free 
character, in order to avoid possible corrosion in the 
conductors. 

We are given to understand that the progress 
which has recently been made in the United States of 
America with the use of glass insulating materials 
for electrical machinery and apparatus is considerable, 


XXIII. 


357, September 30.h}. 


magnetic wires, cables, and conductors for dynamos 
and motors. 

A further new and interesting development is the 
application of glass fibre for the filtration of chemicals, 
for which purposes gless offers considerable advan- 
tages over existing materials, particularly for some 
acids. We learn that filter cloths made of ‘‘ Idaglas,”’ 
the trade name used by the firm for glass fibre 
material, have already been tested with satisfaction 
by several works. 

Chance Bros. are the sole licensees. for Great 
Britain, and the majority of the British Empire, of 
the processes developed by the Owens-Illinois Glass 
Company, of America, and a new plant for these 
specialities has been recently installed in the Firhill 
Works, Glasgow, considerable development having 
already taken place. An interesting and surprising 
product shown on the stand consists of a glass rope. 
We were impressed by the variety of the glass fibre 














Fic. 158—GLASS FIBRE AIR FILTER—CHANCE 


products and the tensile strength of the fibres which 
are employed. 

In this comparatively short account we are only 
able to mention a few of the newer products, but 
mention should also be made of the standard pro- 
ductions of the firm, which include separator plates 
for secondary batteries and “‘Euphon” quilts and 
panelling for sound deadening in buildings con- 
struction. 

In connection with air conditioning, which is being 
so largely discussed and adopted in this country, we 
were interested to have an opportunity of inspecting 
the new air filter units similar to that illustrated in 
Fig. 158, which consist of glass fibres, specially 
graduated and assembled and treated with a non- 
odorous oil. The resulting pack has, it is claimed, 





t Twist Effects in Straight Gravity Dams,” by Ivan E. 
Houk, THE ENGINEER, December 17th and 24th, 1937, pages 





a high efficiency for the extraction of dust from air. 
We understand that in this particular field of ventilat- 
ing Messrs. Chance Bros. have taken full advantage of 
the experience of the Owens-Illinois Glass Company, 
with its ‘‘ Dustop”’ units, which are widely adopted 
in America. 

On another stand not far from the Palace of Engi- 
neering Chance Bros. and Co., Ltd., display a fine 
group of optical glass for lighthouse lamps, search- 
lights, and other marine fittings, also filter screens 
and other applications of optical glass. In the 
British Gas Federation industrial gas exhibit in the 
Palace of Engineering Chance Brothers are repre- 
sented by a series of British Bornkessel burners. 
For the further development of the glass fibre business 
in all its branches Chance Brothers has recently 
merged its interests with those of Pilkington Brothers, 
of St. Helens, to form Glass Fibres, Ltd. The works 
remain at Firhill, Glasgow, N.W., and the London 
office of the firm is at 10, Princes Street, Westminster, 
London, 8.W.1. 


THERMOTANK, LTD. 


The exhibit which has been arranged on the stand 
of Thermotank, Ltd., of Govan, Glasgow, is fully 
representative of the many-sided work of the firm 











FIG. 159—AIR DISTRIBUTORS—THERMOTANK 


in the important fields of heating and ventilation, also 
air conditioning as applied to public and industrial 
buildings, plants, and the growing needs of air, rail 
and road transport. Specialised designs of fans for 
heating and ventilation and mine work are also 
exhibited. 

In Fig. 159 we illustrate a groupof the firm’s patented 
air distributors and punkah louvres, which incor- 
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Fic. 160—FAN FOR SHIP VENTILATION—THERMOTANK 


porate the principle: of high-velocity delivery, with 
special directional properties, involving air speeds 
of 30ft. to 50ft. per second. The makers claim that 
the great advantage of this type of distributor is that 
the delivered air is completely mixed with the atmo- 
sphere of the space to be ventilated, so that a stag- 
nant condition of the air is rendered impossible. 








such materials being freely used for the insulation of 





677 to 678 and 702 to 705. 


There is a wide choice of differing methods of con- 
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trolling and shutting off the supply of air, and in the 
Thermo-Reg design provision is made for personal 
control over the temperature volume and directional 
control of the ventilating air. Designs are on view 
which meet the special requirements of aircraft, 
railway coaches, and sleeping cars. For public rooms 
the firm has brought out a new Thermotank air dis- 
tributor, which may be used in ceilings and walls. 
It consists essentially of a specially shaped dome, 
with a movable deflector plate opposite the air inlet. 
When the plate is in its lowest position, the air is 
deflected radially along the ceiling, while rotation of 
the deflector plate which is fixed on to a screwed 
spindle enables the entering air to be deflected 
in a downward stream. 

As well as developing the ventilating fans of the 
standard Thermotank pattern, the firm has recently 
paid special attention to the design of torpedo fans 
of both the unidirectional and the reversible types. 
We show in Fig. 160 a typical fan for ship ventilation, 
the half casing being removed to show the design and 
arrangement of the fan and its driving motor. This 
type of fan incorporating the airscrew principle has 
been evolved after careful investigation of the blade 
widths, the number of blades, dise ratios, and angles. 
For marine work especially, it offers a fan with a high 
efficiency and a low consumption of power. One of 
the smaller torpedo fans is shown on the stand. The 
reversible type of torpedo fan with the axial flow 




















Fic. 161—-MINE FAN—THERMOTANK 
principle gives a possibility of reversing the direction 
of flow, which, with the firm’s standard pattern of 
high-efficiency blade section, gives as much as three- 
quarters of the direct flow output when the fan is 
being worked in the reverse direction, while by using 
special blade sections, it is possible to make the fan 
with a designed output equal in both directions, if a 
small loss in efficiency be allowed for. The reversible 
torpedo fan has found wide use for air circuits in the 
holds of fruit ships and for the ventilation of mines 
and tunnels. In Fig. 161 we illustrate a recently 
completed mine fan of this special pattern in course of 
erection. 

A typical colliery installation is the 75ft. torpedo 
fan recently installed for the main ventilation of the 
Pennyvenie Colliery, Ayr, of Bairds and Dalmelling- 
ton, Ltd. The fan was designed for an ultimate capa- 
city of 130,000 cubic feet per minute against a total 
head of 6in. cf water, with a power consumption of 
140 B.H.P. and replaced a centrifugal fan of the 
standard muiti-blade type. 

On a recent site test. carried out by independent 
observers, this fan showed a total efficiency of 90 per 
cent. when operating under the ultimate mine orifice 
conditions. This figure is at least twice the efficiency 
of the average colliery fan installation, and three to 
four times as high as very many plants in operation 
to-day. A feature of special interest in the running 





of this plant is the almost complete absence of fan 
noise, both in the engine house and in the near vicinity 
outside. Apart from the usual engine and drive 
noises, it is, we are informed, almost impossible to 
tell whether the fan is running or not from these 
positions. 

On the actual stand in the Palace of Engineering a 
small air-conditioning plant has been installed which 
serves the company’s stand and office. 

STEWARTS AND Lioyps, Lrp. 

Intended to appeal not only to the expert, but 
also the ordinary visitor interested, not in tech- 
nical details, but in the broader aspects of industry, 
the exhibits on the stand taken by Stewarts and 
Lloyds, Ltd., of Winchester House, Old Broad Street, 
London, E.C.2, comprise maps and models, in addition 
to tubular products. Of the models exhibited, that 
of the Corby iron, steel, and tube works, a photograph 
of which is reproduced in Fig. 162, is of particular 
interest. 
this plant was contained in THE ENGINEER for 
November Ist, 8th, 15th, and 22nd, 1935. The model 
shows clearly how the ore passes in succession through 
the blast-furnaces, emerging as pig iron, to the 
Bessemer plant, as steel ingots to the rolling mills, as 
steel blooms or strip to the tube mills, and finally as 
finished tubes to the railway siding, where it leaves 
the works. The planning of the various departments 
to form a continuous process, from the ore to the 
finished tube, can conveniently studied on the 
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Fic. 163—** DAWSON *' JOINT—STEWARTS 
model. It is difticult, however, to appreciate the real 
magnitude of the works which the model represents, 
for the iron, tube, and steel works cover an area of 
260 acres and the maximum output of tubes at the 
Corby works is 220,000 tons per annum. 

By reason of the type of products which the firm 
manufactures, there is necessarily little of novelty in 
the technical exhibits. Various types of pipe joints 
are shown, including the ‘* Dawson,” ‘* Victaulic,”’ 
and * Johnson ” patterns. Most of these designs have 
been described previously in these columns, but one of 
the most interesting is the Dawson joint, of which the 
construction is apparent from the drawing reproduced 
herewith, Fig. 163. The joint is of the rigid type ; 
it is made by swelling the pipes at each end and fitting 
a specially prepared nipple into the swelled parts. 
The joint is completed by building up a weld between 
the pipe ends, which penetrates the nipple. The pipe 
ends and the nipple form a single unit, and the firm 
claims that the strength of the joint is as great as 
that of the pipes and that the joint is capable of with- 
standing the severe conditions imposed by high steam 
pressures in power stations and other plants. A 
further detail to be noted is that the shape of the 
nipple obviates the possibility of water pockets being 
formed near the joint. The Dawson joint is not a 
seal weld in the technical sense of the term, but is a 
welded joint which carries all the pressure load, so 
that the flanges and the bolts simply act as mechanical 
safeguards. They are not subjected to any stress 
except that arising from being tightened up, and con- 
sequently bolts of special alloy steel are not required. 

Other exhibits include a wide range of tubular 
products, from which can be fabricated many articles 

















FiG. 162—MODEL OF CORBY IRON, 





STEEL AND 


TUBE WORKS—STEWARTS 


It will be recalled that a full description of 





such as telescopic shores, shear legs, pit props, lighting 
columns, flag poles, swimming pool and skating rink 
equipment, pedestrian guard rails, and so forth. These 
uses may surprise some who have not considered tubes 
as a structural material. In this connection it is of 
interest to note that the flag poles on the main avenue 
of the Exhibition and the lighting poles in the car 
park are of Stewarts and Lloyds’ manufacture. 

Of interest is a novel construction for a tap, shown 
on the stand amongst a display of brass and gun- 
metal valves, plumbers’ ware, and pipe fittings from 
the Belmont foundry. This tap, known as _ the 
‘**Camac,” is operated by a cam instead of the usual 
serew. Referring to the accompanying engraving, 
Fig. 164, it will be seen that the flow of water 
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FIG. 164—"* CAMAC*' TAP—STEWARTS 
through the tap is controlled by a valve of rubbe: 
composition mounted on a horizontal spindle which 
passes through the front wall of the tap and is screwed 
into a sector-shaped slipper. This slipper engages 
with a double annular excentric cam provided with a 
finger-piece. The raising and lowering of the finger- 
piece rotates the cam, which in turn causes the slipper 
with its attached spindle to move to and fro, thus con- 
trolling the valve movement. It will be noted that 
the excentric cam, being double, controls the motion 
of the slipper completely—no indirect connections are 
used—and that the valve position is not affected by 
the water pressure. In fact, the valve remains in any 
position to which it is set, until such a time as t he finger 
lever is again operated. The water pressure assists 
the closing motion of the tap, but when the tap is 
open its spindle under practically balanced 
pressure. When the tap is closed the spindle is sub- 
jected only to tension and it is therefore free from the 
bending stresses which exist when spindles are under 
heavy end loads. When the adaptor is removed the 
valve and its seat are exposed, making thorough 
inspection a simple matter, while the dismantling of 
the tap is simple and no special tools are required. 
Another novel feature of the construction is that the 
taps are supplied with reversible dises coloured red 
on one side and black on the reverse side, to indicate 
“hot ’’ and “ cold” respectively, so that duplication 
of stocks is unnecessary. It is claimed that no greater 
water hammer is caused by the ‘‘Camac”’ tap, even 
when closed as rapidly as-possible, than results from 
the normal operation of an ordinary screw-down tap. 
It will be noted from the drawing that an integral 
anti-splash device is incorporated. 

Other exhibits on the stand which may be briefly 
mentioned are as follows :—Models of a town, showing 
the vital pipe work; of part of a power station, 
showing the piping arrangement between the boiler- 
house and turbines; and of a dry dock, showing a 
ship supported by tubular steel shores. In addition, 
there are three models which illustrate characteristics 
of the firm’s products. One consists of a spring which 
has been machined from pig iron, and which is con- 
tinually flexed in different directions. Another is 
known as a “ wriggling ’’ model, which demonstrates 
the flexibility of ‘ Victaulic ” joints. It is made from 
steel tubes which are connected with ‘‘ Victaulic ” 
joints, and a twisting motion is imparted ; no leakage 
from the joints occurs. The third model shows a short 
length of bitumen-lined tube, out of which a con- 
tinual stream of water, with no visible source of 
supply, flows. 


1s 


THos. W. Warp, Lrp. 


The exhibits on the stand of Thos. W. Ward, Ltd., 
of Albion Works, Savile-street, Sheffield, in the Palace 
of Engineering, comprise a wide variety of machine 
tools and equipment manufactured by well-known 
makers, some of which are described below ; speci- 
mens of wrought iron, manufactured by Lowmoor 
Best Yorkshire Iron, Ltd.; bolts and nuts, made by 
George Cooper and Sons, of Sheffield ; and a portable 
pumping set. 

Illustrated in the accompanying engravings, Figs. 
167 and 168, are two views of a “ Triumph” 
sliding, surfacing, and screw-cutting lathe, manu- 
factured by the Colchester Lathe Company. The 
machine is of new design and incorporates an all- 
geared head and a quick-change gear-box. It is 
arranged for motor drive by Texropes, as is clearly 
shown in the end view reproduced in Fig. 168. The 
headstock is totally enclosed, forming an oil bath 
for the gears, which through a clutch give eight spindle 
speeds in geometrical progression from 20 to 390 
r.p.m. Multi-splined shafts carry the clutch and 
sliding gears, which are heat treated and interlocked, 
so that only one speed can be obtained at a time. It 
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is claimed that the use of multi-splined shafts is an | and shown in the accompanying illustration, Fig. 165. 
improvement on the use of keys, as the number of 
sliding surfaces which the splines afford gives a more 
even pressure and reduces the sliding friction and 


The motor drive is arranged through vee belt on to 
the fly-wheel, and then through machine-cut gearing. 
is complete with automatic 


The shearing machine 





square with the cutting edge without requiring any 
setting up. Rules are fitted across the table and 
along each front guide bracket to allow the front 
guide to be set to any dimensions, the rules being 











FiG. 165—GUILLOTINE SHEARING MACHINE—WARD 


wear. The spindle is of high carbon steel made from 
a solid forging bored right through with an internal 
diameter of 1 in. It runs in parallel phosphor 
bronze bearings, with a ball thrust race. 

The machine is fitted with an apron incorporating 
a device whereby the screw-cutting handle is locked 
when the sliding or surfacing feeds are in operation, 
and vice versd. All the controls are conveniently 
arranged and a single handle is provided for both 
sliding and surfacing movements. The feeds are 
taken from a separate shaft by means of a dropping 
worm and the gears on the apron have bearings on 
each side and run in oil baths. Tee-slotted for boring 
work, the saddle is provided with a balanced racking 
handle with reduction gears engaging with the rack. 
The slide rest is indexed and swivels to any required 
angle. 

Of the inverted Vee pattern, the bed is a rigid 
casting with heavy webs. All the sliding ways are 
ground. The lathe admits 4ft. between centres, and 
has a swing of l4in., but with the half gap piece 
removed, the gap will take 2lin. by Sin. in front of a 
faceplate. The machine is furnished with a two-speed 
gear-box, so that no matter what screw pitch is being 
cut, two useful feeds can be obtained without re- 
setting the change wheels. The loose head has a long 
bearing on the base and bed, and is adjustable for 
taper turning. The spindle is ground and has a long 
movement. 

When the machine is provided with a self-contained 
motor drive, as illustrated, the headstock pulley 
runs at 575 r.p.m., and the range of spindle speeds, as 
mentioned above, is from 20 to 390 r.p.m. The pulley 
is driven by Texropes, with the driving motor arranged 
on a hinged platform, so that the tension of the driving 
belts can be readily adjusted. The motor fitted, 
which may be D.C. or A.C., single or polyphase, 
revolves at about 1400 r.p.m., and has a power of 
1} H.P. 

A new type of “ Keetona”’ guillotine shearing 
machine, motor driven, with a capacity of 5ft. by 
hin. mild steel plate, is exhibited on the firm’s stand 
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cam-operated hold-down and back and front’guides. It 
is fitted with a foot-operated clutch, which is arranged 
so that only one stroke of the slide is made at each en- 
gagement. The “trip”? motion can be released, and 

















Fic. 168—END VIEW OF LATHE—WARD 


the machine then may be used for continuous cutting if 
desired. The squaring guides at each end of the table 





are sunk into the table, ensuring them being always 




















FIG. 167—‘‘ TRIUMPH "* 


ALL-GEARED LATHE—WARD 


FiG. 166—PORTABSLE PUMPING SET—WARD 


graduated in yin. divisions. This machine is one of 
a wide range from a small treadle pattern up to a 
large 6ft. by jin. capacity. For the machine 
illustrated above a cutting speed of 35 cuts per 
minute is recommended. 

In Fig. 166 we illustrate a new pattern of 
‘Forward’ portable diaphragm pumping set. It 
has a 3in. suction, and is fitted with an anti-splash 
cowl. The pump is driven by a 2} B.H.P. Crossley 
petrol-paraftin engine, which drives through double- 
reduction machine-cut gearing. The unit is mounted 
on a steel undercarriage, which has iron road wheels 
with a front central mobility wheel, enabling the 
pump to be easily turned through acute angles. 
By depressing the drawbar handles the front wheels 
are lifted clear, leaving the central wheel to negotiate 
sharp turns. The pump is complete with a foot valve 
and strainer, and it has a designed duty of up to 4500 
gallons per hour, according to the type of liquid to be 
dealt with and the head. The pump is suited for 
lifting heads up to 25ft. and is designed to deal with 
water containing grit, small solids, and also slurry. 

In describing in last week’s issue the exhibits of the 
joint firms, A. F. Craig and Co., Ltd., and H. W. 
Aitken Company, Ltd., both of Caledonia Engineer- 
ing works, Paisley, we illustrated four of the 
companies’ products and appended the name 
“* Aitken” to the titles. We are informed that the 
products illustrated are essentially Craig products and 
that that name, instead of “ Aitken,’’ should have 
appeared in the titles. 

(To be continued.) 








LONG SERVICE OF TRANSMISSION LINE 
INSULATORS IN CANADA. 


To bring electrical energy from its power develop- 
ments on the St. Maurice River to the City of Quebec 
the Shawinigan Water and Power Company built a line 
between the two points 79 miles long. That was in 1915. 
The company had just taken over the Dorchester Electric 
Company, operating in Quebec, and had formed the 
Pubhe Service Corporation, of Quebec. In 1923 this 
company was merged with the acquired Quebec Railway 
Light, Heat and Power Company to form the Quebec 
Power Company, the present name of the Shawinigan Com- 
pany serving the Quebec area. The line, using latticed 
steel poles, was designed for two circuits, but at the time 
of the original construction one circuit was installed. 
The three conductors, separated 5ft. vertically, were 
1/0, 6/1 a.c.s.r. Although initial operation was at 60 kV, 
three phase, 60 cycles, raising the voltage to 88 kV at 
some later date was contemplated. In view of this the 
5000 pin type insulators installed were of the four-piece, 
88-kV type, designed for operation with a 2in. wood pin. 
The line is inspected annually, and the insulators are 
checked with a test stick. The information obtained from 
these tests show that less than 2 per cent. of the original 
5000 pin type insulators were found defective in the 
21-year period, terminating at the beginning of 1937. 
This figure means that the annual depreciation rate has 
been approximately 0-095 per cent., or less than one-tenth 
of 1 per cent. Considering the fact that these insulators 
were of 1915 vintage, the record is outstanding. Since 
the development of these 23-year old insulators many 
refinements have been added to prolong their life. 








SourHampTton Docks CENTENARY.—The foundation 
stone of Southampton Docks was laid on October 12th, 
1838, and four years later the first dock was officially 
opened. During the past hundred years the accommoda- 
tion has increased to nearly 30,000ft. of quays and the 








port is the country’s premier ocean passenger centre. 
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Centralised Control 


of Public Lighting 


and Off-Peak Loads. 


( NE of the firms that have recently paid attention to 

the centralised control of public lighting and off- 
peak heating loads is the General Electric Company, of 
Magnet House, Kingsway, W.C.2. While time switches 
are largely used for these purposes, the rigid control which 
they provide can only be applied to services where the 
switching routine is prearranged and unvarying. The 
human element is, for example, clearly desirable for 
controlling off-peak loads in order to maintain the maxi- 
mum supplies to consumers at these periods as long as 
possible. 

Centralised control has much to recommend it, and 
may be applied with advantage in various directions. 
Public lighting can be extinguished in the case of air 
raids within a few seconds after a warning has been 
given, and may bé switched on at any desired 
instant. When controlled from a central station, street 
lighting may be switched on at any time, depending upon 
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FiG. 1—CONNECTIONS FOR LOW TENSION INJECTION 


the length and brightness of the day or during periods of 
fog. Other applications of the system are (1) the changing 
of special meter tariff systems ; (2) the operation of staff- 
calling alarms; (3) the control of display lighting ; 
(4) the operation of oil circuit breakers installed in remote 
sub-stations ; and (5) the sounding of air raid warnings. 

The system of remote control switching developed by 
the General Electric Company employs alternating 
currents of musical frequencies, 7.¢., frequencies between 
300 and 800 cycles per second, superimposed on the exist- 
ing supply network, as shown in Fig. 1. No pilot wires or 
special cables are required for the signal current, which is 
sent out at a predetermined frequency, and flows through- 
out the network or a section of the network to operate 
relays connected to the low-voltage mains and mecha- 
nically tuned to a particular frequency. The musical 





injection equipment can be installed in the power house 
or large sub-station, which is usually attended, nd the 
signal currents cover a larger area than is the case with the 
alternative scheme, the high-tension scheme is most 
favoured. 

For high-tension injection schemes alternators varying 
in size from 5 to 75 kVA, depending on the size of the 
network, are employed. The alternator (Fig. 2) is driven 
at various speeds to obtain different frequencies and the 
speed control obtained on the driving D.C. motor. For 
starting the motor of the set, remote electrical or local 
control may be employed. After the motor has been 
started initially, control is automatically taken over by 
telephone relays and selectors, as used for many years in 
connection with automatic telephone systems and sub- 
station supervisory gear. The correct speed is auto- 
matically obtained by operating the control switch 
associated with the switching operation it is desired to 
perform. 


The sequence of operation is: (1) The motor starts 

















FIG. 3—FREQUENCY RECEIVING RELAY 


and when running at the correct speed for a particular 
signal frequency, the injection contactor closes; (2) the 
alternator is connected by this operation to the primary 
of the injection transformers ; (3) the output voltage of 
the alternator is then adjusted to the value required ; 
(4) the relays of the system operate, taking about five 
seconds to do so; (5) when all the relays have operated, 
a master relay on the control panel operates and shuts 
down the equipment ready for the next start. 

The total number of operations that can be controlled 

















FiG. 2—MOTOR-DRIVEN HIGH FREQUENCY ALTERNATOR 


frequency supplies are obtained from a variable-speed 
alternator (Fig. 2), and are injected into the system by 
injection transformers (Fig. 1), connected either in the 
high-tension or low-tension feeders, depending upon the 
system of control. As the system is dependent only on 
superimposed frequencies, it is equally applicable to A.C. 
or D.C. networks. The same type of signa] is used through- 
out and operation is largely independent of the strength 
and duration of the signalling current. 

Two general schemes of injection are available, one for 
use on the low-tension side of the network power trans- 
formers working at 400/230 volts, and the other for 
installation on the high-tension side, which may operate 
at any voltage between 3300 and 33,000 volts. The 
latter scheme can be subdivided into a series and a parallel 
method with transformers connected respectively in series 
with the outgoing feeders and across the main bus-bars 
through coupling condensers. With the low-tension scheme 
the secondary of the injection transformer is connected 
between the neutral point and the neutral lead of the 
main transformer, as shown in Fig. 1. The scheme 
employed and the manner of control depends upon the 
lay-out of the network, and the requirements of the control 
engineer. But as with the high-tension scheme, the 





on a power network is only dependent upon the number 
of different frequencies provided, but usually six 
frequencies will suffice. This number of frequencies might, 
for example, be used to perform the following operations : 
(a) One for switching all public lights on; (6) one for 
switching half-night lights off ; (c) one for switching main 
lights off; (d) two for load-restriction purposes, and 
(e) one for a personal call, or one for A.R.P. purposes. 

By taking care in the choice of frequencies to avoid 
harmonics and resonant frequencies of the power network, 
false operation of the relays is definitely prevented by 
the design of the relay, which has a magnetic circuit 
with an extremely sharp frequency response. The 
frequency values employed to avoid the effects of attenua- 
tion at 2000 cycles and higher are restricted to between 
300 and 600 or 800 cycles per second. The control system 
is designed so that other signals (or frequencies) can be 
added at any time without alteration to the receiving 
relays already installed. 

One frequency-receiving relay (Fig. 3) is installed 
at each point to be controlled. In a relay of this kind 
there are two tuned reeds, each responding to a different 
frequency, so that two operations, such as switching 
street lighting on and off, can be performed. The operating 





coil is mounted on a laminated iron yoke, through the 
open end of which the tuned reeds pass, a cylindrical 
permanent magnet being included in the magnetic circuit. 
The mechanism which operates a mercury switch is a 
complete unit attached to the left-hand side of the 
laminated yoke. This mechanism contains two hammers, 
one associated with each reed and operating upon a finely 
toothed ratchet wheel which actuates a small differential 
spur gear, a further reduction gear operated from the 
central spindle of the differential gear and a rocker arm 
supporting the mercury switch. One end of the hammer 
is normally held just clear of the operating reed, while 
the other end carries a thin flat spring which engages with 
the ratchet wheel. When a particular frequency is 
impressed on the relay one of the reeds begins to vibrate, 
and in striking the hammer causes rotation of the asso- 
ciated ratchet wheel, which transmits the motion to the 
central spindle to rock the mercury switch to the on or 
off position. 

A very small amount of energy is required to operate 
these relays, which have no continuously moving parts. 
Hence they are not subject to wear, require no routine 
maintenance, and can be relied upon to operate satis- 
factorily over a very long period with minimum expense. 

ing compact they can be used to replace time switches 
for street lighting control in existing boxes, being fully 
protected against the effects of moisture. 
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Carbon Black Plant. 


Canada’s first carbon black plant is expected to 
be ready for commercial production in November. It 
is situated in Alberta about 10 miles north-west of Craig- 
myle, and the name of the new company is Premier 
Carbon Black, Ltd., with head office at Toronto. The 
production of carbon black is almost entirely mechanical. 
The methods followed by this company are rather similar 
to those used in the United States. The natural gas from 
the wells is burned through Lava burners or “ tips” 
under pressure reduced to an ounce and with the air 
reduced to a minimum. The smoky orange flame is 
allowed to strike against steel plates or channels and 
carbon black is obtained as an encrustation on the 
channels. Grades are controlled according to the area 
over which the flame must spread. The steel channels 
are over 100ft. long and move back and forth as a unit 
at a speed of approximately lft. per minute, while movable 
scrapers remove the carbon black. As it is scraped off, 
the carbon black falls into hoppers placed on either side 
of the burners. This method is called the channel process, 
A spiral conveyor, extending the length of the building. 
carries the product from the hoppers to a bagging house 
at one end of the hot house. Coarse carbon particles are 
removed from the hot house product in a bolting machine 
operation, and the finished material is then packaged for 


shipping. 
New Thermal Tripping Element. 


A new thermal tripping element for motor- 
starting application has been developed by the Canadian 
General Electric Company, Ltd., for use with type AE-1 
industrial air circuit breakers. The new unit consists 
of @ magnetically operated tripping mechanism which 
is restrained from tripping on overcurrent by means of 
a bi-metallic element having thermal characteristics 
suitable for the starting and running protection of A.C. 
motors. This bi-metallic unit, heated inductively from 
the magnetic circuit of the overcurrent tripping service 
releases the armature of this device when the proper 
tripping temperature is reached. Means of calibration 
of the mechanism have been provided to raise or lower 
the tripping point as desired. On overcurrents exceeding 
ten times normal, the pull of the magnetic element acts 
independently of the thermal restraint, and instantaneous 
tripping occurs. The snap of the switch will no longer 
characterise the turning on and off of lights in private 
homes, according to General Electric engineers, who have 
announced the perfection of the new mercury switch in 
which the contact is made and broken, absolutely without 
noise, by the flow of mercury. The new silent switch has 
no moving parts to wear out, since there are no springs 
or blades to break. In laboratory tests, switches were 
operated for more than 65,000,000 times in two years 
without failure. It is similar in appearance to the con- 
ventional toggle switch and is easily interchanged with the 
standard type. 


Noranda Power Project. 


A final agreement has been made whereby the 
Quebec Government will complete the projected Noranda 
power development upon the Ottawa River, and develop 
immediately 33,000 H.P. In order to assure itself of an 
adequate supply of low-cost power, Noranda Mines, 
more than five years ago, acquired leases on the Upper 
Ottawa River, and in 1934 transferred these to a wholly 
owned subsidiary, Noranda Power Company, Ltd. An 
initial development of 20,000 to 25,000 H.P. was in mind 
and to this end surveys were conducted under supervision 
of Dr. F. A. Gaby, formerly Chief Engineer of the Hydro- 
Electric Power Commission of Ontario. In the 1935 
annual Report it was announced that plans and specifica- 
tions were being prepared preparatory to calling for 
tenders for construction. The 1936 Report stated that 
the negotiations with the Quebec Government toward 
development of 30,000 H.P. were still incompleted; and 
this situation continued until the recent agreement. Engi- 
neers who have given serious study to the Upper Ottawa 
power question suggest that with certain auxiliary works an 
ultimate development of 120,000 H.P. may be obtained. 
It is understood that both 60 and 25-cycle energy will 
be made available in the initial development. 
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Rail and Road. 





RAILWAY COLLISION IN ITaLy.—-An electric train on the 
Rome-Naples line collided with a goods train near Formia 
Station on September 26th, and eight persons were reported 


to have been killed. 
A Rattway Acorpentr in Spain.—During a heavy 
rainstorm on September 25th two eee trains came 
lona, and about 


into collision near Martorell, near 
sixty people were killed. 

ELECTRIFIED Lines IN EvropE.—According to figures 
published in France, there are now 5100 kiloms. of elec- 
trified lines in Italy, 3350 kiloms in Sweden, 3200 kiloms. 
in Germany and Austria, 3100 kiloms. in France, and 
2400 kiloms. in Switzerland. 


A New Canapian Brip@e.—Work is rapidly proceeding 
on the Keewatin Channel Bridge, in Northern Ontario, 
which will form an important link in the Canadian Trans- 
continental highway. It consists of a 325ft. long spandrel 
braced steel arch flanked on either side by reinforced 
concrete arch spans, giving a total length of 903ft. 


New Brince ScHEME ror MIppLEsBROUGH.—Middles- 
brough Town Council is recommended by the Highways 
Committee to proceed with a scheme for a bridge to 
replace the level crossing at North Ormesby. The scheme, 
which, it is estimated, will cost £140,000 to put into 
effect, was approved some time ago, but no action has 
been taken in the matter during the past few months. 


ProposED Frrry SERVICE BETWEEN POLAND AND 
SWEDEN.—According to a note in the Journal of Com- 
merce, representatives of the Swedish and Polish Govern- 
ments are in negotiation regarding the provision of a new 
railway ferry service between the two countries, which 
would shorten the voyage from Stockholm to Warsaw by 
almost twelve hours. It is proposed to make Gdynia and 
Karlskrona the terminals of the new service. 


CoMPOUND STEEL Rars.—At the Internationa! Steel 
Rail Congress, the chief engineer of the Hamburg Elevated 
Electric Railway advocated the compound type of steel 
rail, with a head of special hard-wearing steel and web 
and foot of normal quality. He pointed out that although 
such rails cost twice as much as plain rails, they last four 
times as long, and reduce the prime cost by 50 per cent., 
and save three successive relaying or rerailing operations. 


New Rartway Equipment In UNITED SratTEs.— 
According to the Association of American Railroads, the 
Class 1 railways of the United States, during the first 
eight months of this year, put into service 7502 new freight 
cars, 148 new steam locomotives, and 92 new electric and 
oil-engined locomotives. These railways had on order on 
September Ist 8892 new freight cars, 14 new steam loco- 
motives, and 26 new electric and oil-engined locomotives. 


New York Susway Work.—Contracts to a total value 
of more than 11 million dollars have been placed recently 
by the New York City Independent Subway System. One 
section of the Fulton Street line along Pitkin Avenue, in 
Brooklyn, is tobe constructed at a cost of over four million 
dollars, a second section along Fulton Street and through a 
private right of way will cost nearly two million dollars, 
and a third section along Pennsylvania and Pitkin Avenues 
over five million dollars. 

ORDER FOR Locomotives For New ZEaLanp.—The 
High Commissioner for New Zealand announces that 
the New Zealand Government has placed an order with 
the North British Locomotive Company, Ltd., of Glasgow, 
for thirty locomotives. The value of the order is about 
£400,000, and the locomotives are chiefly for use on some 
of the lighter branch railway lines in New Zealand, in 
pursuance of the Government’s railway development 
scheme. This order is in addition to other New Zealand 
purchases in Britain recently announced. 


A Lone AMERICAN BriwGE.—A new bridge, 8200ft. 
long, across Galveston Bay in Texas, is rapidly nearing 
completion. The. design of the bridge has been much 
influenced by the violent storms and hurricanes which 
occur in this area, and it has been constructed to give free 
passage to the waves instead of resisting them by a massive 
structure. The whole structure is very open, and carries 
a 40ft. wide roadway, 25ft. above mean low tide. With 
the exception of the draw and its flanking spans, occupying 
276ft., and a 33ft. girder span at each shore end, the struc- 
ture is made up of continuous girders in three-span units, 
carried by columns rising from twin cylinder piers. 
Altogether, there are thirty-nine continuous girder units, 
each 201ft. long, making, with the navigation and abut- 
ment spans, a total length of 8200ft. 


CaMBRIDGE LEVEL Crossinc ScHEME.—To eliminate 
the level crossing in Milton Road, Cambridge, which forms 
a serious obstruction to traffic on the London and King’s 
Lynn road, the Borough Council proposes to carry the 
road over the railway by means of a bridge 44ft. wide, 
designed to accommodate a 30ft. carriageway and two 
footpaths. The scheme has been approved by the Minister 
of Transport, who has made a grant from the Road Fund 
at the rate of 75 per cent. of the net cost, which is esti- 
mated at £33,000. Works will be put in hand at an early 
date and are expected to take about eighteen months. 
Milton Road level crossing is closed to:road traffic fre- 
quently, and the adjacent subway, which has not suffi- 
cient headroom for large commercial vehicles, is narrow, 
with steep gradients.and bad visibility. 


L.M.S. Evenine CiassEs.—Nearly 15,000 employees 
of the London, Midland and Scottish Railway Company 
are taking advantage of facilities for evening instruction 
at the company’s expense this winter. This is the result 
of arrangements made by the L.M.S. for the holding of 
classes and lectures at fifty of.the principal centres in 
England, Seotland, Wales, and Northern Ireland. The 
curriculum includes block signalling, goods and passenger 
station office work, and lectures on various aspects of the 
company’s work. The students will not be required to pay 
fees or purchase books, and they will be provided with 
reasonable free travel between their homes and the educa- 
tional centres they are attending. Last year 6800 students 
enrolled for classes in goods and passenger station office 
work and block signalling, and 6700 attended special 





Miscellanea. 





MacHINE MINING IN GERMANY.—Recent statistics 
show that in 1936 and 1937 87 per cent. of the coal pro- 
duced in Germany was machine mined, notwithstanding 
the fact that the amount increased from over 158 million 
metric tons in 1936 to over 183 million metric tons in 1937. 


Sreet RESEARCH IN THE UNITED Stares.—Estimates 
compiled by the American Iron and Steel Institute show 
that 94 million dollars will be spent on research by the 
steel companies of the United States during the current 
year. This will amount to about 55 cents per ton of finished 
steel produced. Research directed towards improving 
the quality of the industry’s products represents about 
33 per cent. of the activity, and 19 per cent. is devoted to 
improving methods of manufacture. 


A Bie American Pree Live Prosect.—A scheme is in 
hand in the United States for the construction of natural 
gas pipe lines from the Hugoton gasfield in south-western 
Kansas to the Mesaba iron range in Minesota—a pipe 
length of 1040 miles, not including some 1306 miles of 
intervening tap lines. It is estimated that the project 
would cost over 21 million dollars, and require about 
150,000 tons of pipe. A total of 129 cities, towns, and 
villages in five states would be served, in addition to 
supplying natural gas for processing low-grade iron ore in 
the Cuyuna and Mesaba regions. 

Tue Lincotn Arc WELDING Prize.—The first prize 
of the Lincoln Are Welding Foundation, which organised 
a contest to eneourage the scientific study of are welding, 
has been awarded to Mr. and Mrs. A. E. Gibson, of the 
Wellman Engineering Company, of Cleveland, who pre- 
sented a treatise on. the elements requi to assure the 
business and technical success of users of welding. The 
first prize was valued at nearly 14,000 dollars. The second 
prize, valued at over 11,000 dollars, was won by Anant H. 
Pandya and R. J. Fowler, of Diagrid Structures, Ltd., for 
their paper “ The All-welded Grid Applied to Plane and 
Spatial Structures.” 


NatuRAL Gas CONSERVATION IN ALBERTA.—At present 
there is a nat gas wastage of more than 250 million 
cubic feet daily in Turner Valley, Alberta, and, under 
recent conservation orders, nearly one hundred wells will 
be permitted to produce only 40 million cubic feet of gas 
daily. A scheme has been to allow the wells to 
flow freely and extract naphtha from the gas and then 
pump the gas back into two or three “ storage wells.” By 
this method well owners would be assured of a steady 
revenue from naphtha and there would be no wastage. 
The scheme would cost about two million dollars, but it is 
estimated that four million barrels of naphtha and gasoline 
would be recovered per annum. 


Waste Picxiine Acirp UtimisaTion.—A recent issue 
of the Iron Age gives particulars of a plant, at the works of 
the Sharon Steel Corporation, in the United States, for 
the making of a building material known as “ Ferron.” 
‘“*Ferron ” is largely a co-precipitated iron hydroxide and 
calcium sulphate, with insulating properties from waste 
pickling acid. In the process the spent liquor is collected 
in storage tanks, whence it is taken to precipitation tanks, 
where the free sulphuric acid and iron salts remain for 
about an hour and are neutralised with either lime or 
other alkaline calcium salts and then precipitated. The 
precipitate, after passing through filter presses and being 
de-watered, is through a plug mill and de-aired. 
In this state it may be moulded to any required shape 
before being dried in an oven, where it sets into a hard 
rigid mass. 

Seatine Porous Atuminium CastTines.—A method of 
sealing porous castings, to make them proof against petrol 
and thin oils, is described by Mr. E. E. Hall in the 
Machinist. In the process the castings are thoroughly 
cleaned after machining by immersion in hot sodium 
meta-silicate solution and subsequent water washing and 
drying, or by the solvent , using a liquor vapour 
de; r of trichlorethylene. They are then heated to 
100 deg. or 110 deg. Cent. in an oven and immersed, with- 
out loss of temperature by delay, in hot boiled linseed oil 
at the same temperature. This should be done without 
creating air pockets. The castings are next allowed to 
cool down under the oil, and, when cold, are removed, 
allowed to drain and wiped clean. They are then baked, 
preferably at the tem ture mentioned above for 
24 to 48 hours. Any residual oil which exudes from crevices 
or holes must be scraped off and tapped holes may have 
to be cleared. : 


METALLIC MANGANESE FROM Low-GRADE OrES.—The 
successful solution of the electrolytic manganese problem, 
which provides a method for the recovery of high-purity 
metallic manganese from low-grade ores, devised by the 
United States Bureau of Mines, is described in a recent 
progress report. The process consists of several steps, 
which may be briefly outlined as follows :—Roasting the 
ore in a reducing atmosphére to convert the higher oxides 
of manganese to manganese oxide. This is done in an 
externally heated rotating kiln, similar to that used in the 
Caron-Clevenger process. The ore must be cooled in a 
reducing atmosphere. The roasted ore is then leached 
with the spent electrolyte from the electrolytic cells. This 
spent electrolyte contains about 2} to 3 per cent. of sul- 
phuric acid. This insoluble is removed by settling and 
filtration. The leach liquor is then treated for the removal 
of impurities. Iron and arsenic are removed by the 
addition of manganese dioxide, which occurs as an anode 
product during electrolysis and agitation with air. The 
precipitated ferric hydroxides with the occluded arsenic 
are removed by filtration. The solution is then treated for 
cobalt and nickel, which have been found to be highly 
|detrimental to the electrolysis of manganese. After 
filtration the solution then-passes to the reservoir feeding 
the electrolytic cell. The cell has lead anodes and stainless 
steel starting cathodes separated by canvas diaphragms. 
It is fed continuously, and the spent anolyte is run off and 
filtered to remove some manganese dioxide that is formed 
at the anode. The spent anolyte returns to the leaching 
circuit. The current density is approximately 20 amperes 
per square foot. The energy consumed averages from 
3-2 to 3-7 kWh per pound of metal. Analysis of the 
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Air and Water. 





UNITED STaTES MERCANTILE MARINE.—In the course of 
a recent address, Admiral E. 8. Land, of the United States 
Maritime Commission, said that since the beginning of this 
year the Commission had placed orders for thirty-seven 
ships, including a fleet of fast modern tankers. 


Scottish Arm Mam Service InavucuraTeD.—On 
Monday, October 3rd, the new air mail service between 
Scotland and the South was inaugurated. Every weekday 
in the future the North-Eastern Airways will transport 
the mails from Perth, Dundee, and North-East Scotland 
which missed the overnight mail train. 


ProposeD TurKisH Brack Sea Port.—It is reported 
that plans are now in hand in Turkey for the construction 
of a new port on the Black Sea coast, probably at 
Tchatalazi, where it will serve the Zonguldak coal mines 
and the iron and steel works now being built at Karabuk. 
The existing port at Trebizonde is also to be improved. 


Sea Casuatties Durinc Aucust.—Returns issued by 
the Liverpool Underwriters’ Association show that of the 
410 sea casualties during August last, four were total 
losses. Of the casualties, 20 were a result of weather 
damage, 79 stranding, 101 collisions, 31 fires and explo- 
sions, and 61 damage to machinery, shafts, and propellers. 


SHIPBUILDING ON THE CLYDE.—AlIthough the number of 
ships built on the Clyde during the first eight months of 
this year was ten less than the seventy-six of the corre- 
sponding period last year, the gross tonnage was 325,000, 
as compared with 254,000. It is expected that the total 
output of the year will exceed 400,000 tons, as compared 
with the 381,000 tons of 1937. 


LivERPOOL’s WaTER SuppLty.—The third pipe line of 
the Liverpool Corporation’s water supply from Lake 
Vyrnwy was put into service by the Lord Mayor of Liver- 
pool on Monday last. The total cost of the Liverpool 
waterworks, including the third pipe line, is approximately 
£8,750,000, which is said to be considerably less than the 
expenditure incurred in comparable undertakings. 


Buxicarian Surprrnc Loan.—A loan is to be raised in 
Bulgaria for the construction or purchase of ships for 
service on the Danube. The new vessels will consist of 
three passenger ships, four cargo ships, one tug, and two 
tank barges. This step has been taken by the Bulgarian 
Government in an effort to improve communications 
between inhabited points on that country’s side of the 
Danube and to facilitate exports to Central European 
countries. 


PaLestTINneE Arr Line.—After the inauguration of Télaviv 
Airport the first flight of a regular Telaviv-Haifa-Beirut 
service by Palestine Airways, a subsidiary of Imperial 
Airways, was recently made. Palestine Airways was 
founded last year, but ceased functioning after seven 
months because of lack of facilities. With the opening of 
the new airport and arrangements which have been com- 
pleted with Air France, a new start has been encouraged. 
Two ‘“ Sion Junior ” five-seater twin-engined monoplanes 
are to be used, flown by British pilots. 


InstrrutE or TRANSPORT Awarps.—The Council of 
the Institute of Tra rt has awarded the coastwise 
shipping medal, presented by Sir Alfred Read, to Mr. L. G. 
Hudson, for his contribution on “‘ A Review of the London 
Collier Trade.” The inland water transport medal, given 
by the Canal Association, has been awarded to Mr. G. 
Cadbury, for his paper on “The Economic Future of 
Canals,” while the dock and harbour silver medal, given 
by the Dock and Harbour Authorities’ Association, has 
been awarded to Mr. G. Wilson, for his contribution on 
“* Costing in Relation to Port Operation.” 


‘* Mercury ” LoNG-DisTANCE FiicHt DELAYED.—The 
proposed long-distance non-stop flight to Cape Town of 
the “‘ Mercury,”’ the upper component of the Mayo com- 
posite aircraft, which should have started on Monday, 
October 3rd, has been delayed as a result of the prevailing 
bad weather. The “ Mereury” and the “ Maia” are 
moored on the Tay near Dundee, and during the past 
few days the aircraft have had a severe mooring test in 
the gales which are reported to have reached a wind 
velocity of 80 miles an hour at times. The two machines 
have been lashed together, in addition to being held by 
the locking gear, to ensure their safety. Anxiety has been 
felt in case the pounding of a wing tip on the water 
should cause damage or in case the mooring cable should 
part. 

New British WarsuHips.—It has been announced by 
the Admiralty that names have been approved for twenty-six 
naval vessels under the 1938 new construction programme. 
This programme comprises two battleships, an aircraft 
carrier, seven cruisers, two river gunboats, three sub- 
marines, three minelayers, five boom defence vessels, two 
tugs, and a ferry steamer, and contracts have been placed 
for fourteen of the ships. The names of the principal ships 
in the programme are as follows :—Battleships (‘‘ Lion ” 
class), “Lion” and “ Temeraire ” ; aircraft carrier, 
“‘Tmplacable”’; cruisers (‘‘ Fiji” class), ‘* Ceylon,” 
}‘* Jamaica,” ‘‘Gambia,” and “Uganda”; cruisers 
(“ Dido” class), ‘“‘Charybdis,” ‘Cleopatra,’ and 
“ Seylla”.; submarines (“ Triton” class), “* Talisman,” 
**Tetrarch,”’ and “ Torbay.” 


Fast Carco ServicE BETWEEN UNITED STATES AND 
Soutn America.—On Thursday, September 29th, a faster 
cargo service between the United States and the east coast 
ports of South America was inaugurated by the sailing of 
the ‘“‘ Mormacsea,” of the American Republics Line. The 
service between these ports previously had been 
handled by 10-knot ships. The six ships of the new service 
have a speed of 13 knots. Tenders have also been asked 
for by the U.S. Maritime Commission for three vessels for 
the Mississippi Shipping Company for service between 
New Orleans and the east coast of South America. These 
ships, which will have accommodation for sixty-three 
ngers, will have a length overall of 492ft., a beam of 
65ft. 6in., and a draught of 25ft. 6in. The total loaded 
displacement will be 14,200 tons approximately, with a 
deadweight capacity of about 8900 tons. The ships will 
be capable of a sustained sea speed at load draught of 








metal showed 99-63 per cent. manganese. 





164 knots. 






































© MBLVM B2HL ONINZING .. HLASVZING NSZNO,. SHL SAVM ONIHONNV"] 3HL NMOG SONIAOW «.. Hi3EVZIIZ N3ANO,., BHL 
se) 
for) 
— 
~ 
= 
o 
co) 
= 
= 
& 
ZA 
— 
oS 
ZA 
= 
fs) 4 
=m) 

( Ml 

% 

‘ 

& 

Oey 

¢ 

(‘egg 26nd eas uoydisosep soyz) 

Fo) SHAUNIONGA GNV SUMATING ‘MNVEACGATIO “All “OO GNV NMOUM NHOLF 
> : KET , ] ( ry , aT r . - = . 
on G€HQGATO LV .HLYAVZITA NAANO,. AANIT MAMOS-ATMdAANGdVAS AVIS ALIHM GUVNOO AHL AO HONOAVT 












Oct. 7, 1938 





THE ENGINEER 


391 











Ghe Engineer 


OCTOBER 7, 1938. 





Vout. CLXVI. No. 4317. 
Contents. 
THE ENGINEER, October 7th, 1938. PAGE 
A SEVEN-DAY JOURNAL ee Sade .. 379 
LEADING ARTICLES— 
ENGINEERS AND THE PEACE OF THE WORLD — | 
CHOOSING THE RIGHT MAN : . . 391 
SPECIAL ARTICLES 
CUNARD-WHITE STAR QUADRUPLE-SCREW LINER “‘ QUEEN 
ELIZABETH.”’ No. III. (Iflus.) . oil 393 


ov Ped 
80 
382 


EMPIRE EXHIBITION, GLASGOW. No. XXIII. (illus.) 


MOORGATE JOINT STATION. (Illus.) 


STRESSES AROUND GALLERIES IN CONCRETE Dams. (illus.) 


CEMENT SAND PREPARATION PLANT. (lllus.) 398 
CENTRALISED CONTROL OF PUBLIC LIGHTING AND OFF-PEAK 
Loaps. (Illus.) 388 


; = 39% 
397 


EXTRA LOW-VOLTAGE Pee! TRANSFORMER. (ilus.) 
HIGH RUPTURING CAPACITY SWITCH AND Fuse Untr. (Illus.) 
IGNITRON LOADING EQUIPMENTS FOR ‘TRACTION SUB- 
STATIONS. (Illus.) ... .. sed . 394 
LA Mont BOILER INSTALLATION. (lus. : 395 
LONG SERVICE OF TRANSMISSION INSULATORS IN 
CANADA .. . 387 
STATE AND THE MARINE ENGINEER | -»» 399 
UNUSUAL HAULAGE JOB ... , . 392 


No. Il. 
LINE 


LETTERS TO THE EDITOR 


MECHANICAL-OPTICAL HIGH-SPEED INDICATOR . 392 


LITERATURE ... 


392 


NEWS AND NOTES 


AIR AND WATER. oF r 
AMERICAN ENGINEERING News" 
BRITISH PATENT SPECIFICATIONS. 
BRITISH STANDARDS INSTITUTION 
CANADIAN ENGINEERING NEWS 
CATALOGUES ... +H 
CONTRACTS AND ORDERS ... ma 
CURRENT PRICES FOR METALS AND FUELS ... 
FORTHCOMING ENGAGEMENTS ... ran 
FRENCH ENGINEERING NOTEs ... 

MARKETS, NOTES AND NEWS ... 
MISCELLANEA BS 
PERSONAL AND BUSINESS ANNOUNCEMENTS ... 
RAIL AND RoOaD ... as 
Sixty YEARS AGo 


os a coe OOD 
. ase .. 400 
(Illus.) ... 403 
ove | ap ... 400 
... 398 
- 404 
--- 402 
... 404 
... 403 
... 401 
... 389 
... 404 
... 389 

. 392 











NOTICES ‘To READERS. 


*.* If any Subscriber abroad should receive THE ENGINEER in an 
* imperfect or mutilated condition, he will oblige by giving prompt 
information of the fact to the Publisher, with the name of the Agent 
through whom the paper is obtained. Such incone enience, if suffered, 
can be remedied by obtaining the paper direct from this office. 

*,* For Subscription rates, see page 2 of Advertisements. 

*,* All letters intended for insertion in THE ENGINEER or romper 
* questions should be accompanied by the name and address of the writer, 
not necessarily for pallet. but as a proof. of Cena faith. No notice 
whatever can be taken of Yy 

*,* No undertaking can be given to return cata or manuscripts ; 

* corres pondents are therefore requested to keep copies. 





CHANGES OF ADDRESS. 

*,* Will Subscribers please note that in all advices regarding changes 
of address it is necessary to have both the old and new addresses, as 
our lists are kept alphabetically by towns. Advices of this nature 
aoe reach us by the first post Wednesday morning prior to the 
alteration. 





Postal Address: ‘‘The Engineer,” 28, Essex Street, Strand, 
Londo 


n, W.C.2. 
Telegraphic Address: ‘‘ Engineer Newspaper, Estrand, London.”’ 
Telephone: CENtral 6565 (10 lines). 








ENGINEERS AND THE PEACE OF THE WORLD. 


THE war that never began is over. The gas 
barricades in City offices are down again, the 
blankets are stowed away, and the sand bins are 
emptied. We all are sleeping once more peacefully 
in our beds; the conversation in omnibus and 
train has no longer a sable refrain, and the country 
is returning to its normal vocations. Only here 
and there may you hear a long-faced pessimist 
dolefully proclaiming that we have only put off 
the evil day, as if, for all the world, that were not 
a good thing in itself. Ills that are postponed long 
enough may never come at all, unless engendered 
by our own folly or supineness. Let us then 
rejoice that one evil which was waiting at the 
window sill, nay, tapping at the window, has been 
exorcised. Let us seek peace and ensue it, not by 
living in continual suspicion and dread of our 
neighbours, but by winning their esteem and their 
confidence and extending to them an equal measure 
of sympathy. That is the gold Mr. Chamberlain 
aimed at in his Anglo-German agreement. His 
arrow will never reach it if it is winged with dis- 
trust and tipped with the hatred of a political 
system which differs from our own. Europe has 
won back to peace through a war in which no shot 
was fired ; it is now for it to see that peace is more 
firmly founded than those doubtfully won by force of 
arms, so that for many a long year arts and indus- 
tries may flourish in an atmosphere of international 
good will. 

Was it not Marshal Saxe who said that the best 
of all campaigns were those that were won without 
a battle ? The rest of Europe, as much as Germany, 


Germany has got what she wanted, what she hoped 
to win by war, without the letting of blood. She 
would have fought for the acquisition of territory ; 
the Allies would have fought for the Peace of 
Europe. They would have won in the end; but 
only for a time ; it would not have been Peace, 
but an armistice. There is more hope in the present 
solution than in any that might have been, wrought 
painfully and horribly through the destruction of 
great cities, invaluable treasures of art, the 
retardation of the world’s progress towards con- 
tentment, and the sacrifice of millions of those 
young lives in whose laps the future lies. Tell us 
not that this Peace will break down as others have 
broken down, that aggressors will arise, and that 
the force of arms will once again embroil the world 
in a greater Armageddon from which it will issue 
only to rest for a time till it can recoup its forces 
for a yet greater still. Mr. Chamberlain has shown 
us that a better way is possible, but his never to be 
too greatly praised effort would not have achieved 
success had not all the peoples of Europe been 
opposed to war. It would be fruitless now to dis- 
cuss the remarkable and by many unanticipated 
resources for the protection and organisation of this 
kingdom against invasion which the crisis revealed ; 
just as it would be valueless to discuss the resolu- 
tion with which the people were determined to 
pursue the war had it come upon them. The bald 
fact, which there is no blinking, is that every 
nation of Europe is terrified at the thought of a 
war carried on with all the horrid means which 
scientists and engineers have evolved. Above all, 
the aeroplane, with its cargo of deadly gas and 
incendiary bombs, has brought such terror to 
the peoples of Germany and Great Britain, 
with their dense populations, that neither nation 
would readily enter into conflict with the other. 

In a sense, therefore, it may be said that we 
have come one step nearer that consummation so 
often foretold when war would have such terrors 
that it would never be incurred. For that we have, 
paradoxically, to thank the scientists and engi- 
neers. If they have not made war impossible they 
have made it well nigh unthinkable. And, having 
got that far, cannot they carry their beneficent 
work to a further and better stage? It is the 
merest truism to say that there is no single industry 
that does not rely and depend upon the services 
of engineers. The rise, progress, and develop- 
ment of all nations is in their hands. Within the 
ambit of their proper functions they, from all 
nations, meet in friendly concourse for the dis- 
cussion of technical questions. Science binds them 
into a single whole. Cannot that great unity be 
turned to an international purpose of incalculable 
importance and grandeur? Cannot it be used 
for the perpetuation of peace? It would 
be inopportune to discuss at this stage the 
manner in which the combined influence of the 
scientists and engineers, industrial and _pro- 
fessional, of all nations might be exerted to prevent 
the outbreak of hostilities, but it is not inopportune 
to suggest that the potential power which resides 
in the internationality of technical science is so 
great that its ability to enforce peace, even upon 
military dictatorships, is incalculable. Yet we 
look not so much to its power to restrain force, 
as upon a better and greater power, the power to 
engender such friendliness and unanimity between 
all nations that the thought of war would be 
intolerable to all alike. After all is said and done, 
and whether a nation be democratic, autocratic, er 
republican, it is in these days the people them- 
selves who must suffer and prosecute the war, and 
it is therefore to their friendliness and to their 
mutual toleration that we must in the end look for 
the reign of perpetual peace. It is our confirmed 
belief that in the encouragement of better inter- 
national understanding the engineer, with his 
mind ‘trained to reason, can play, and will play, a 
splendid part. 


Choosing the Right Man. 


Few administrative tasks present more difficulty 
than choosing a man to fill a position of responsi- 
bility. It is not easy when the accepted practice 
is to give preference to the existing staff, whose 
qualities are already known. It is many times 
harder when selection has to be made from a 
number of candidates who are complete strangers 
to the employer. The trouble does not begin at 
first. A preliminary and even cursory survey of 
the applications is sufficient to show that many of 
the candidates, generally a large majority, are 
quite unsuitable. The residue calls for closer 
examination, but as a rule a handful may be quickly 
picked out for final consideration. For engineering 





an age limit. But the wise selector does not allow 
himself to be bound by it too closely ; a candi- 
date who is somewhat over the limit may possess 
qualities which outweigh that objection. Assuming 
that those selected for consideration are satis- 
factory in this respect, the balancing of their 
merits begins. It is highly improbable that any 
one of them has all the qualifications desired. 
Hence some latitude is essential and the selection 
of the final group, the “‘ seeded ”’ men, as they would 
say at Wimbledon, hangs largely upon picking out 
those whose qualifications satisfy most nearly the 
desiderata. The final step is the personal inter- 
view, without which all that has preceded is value- 
less. No form of examination has been devised 
that will reveal the personality of candidates 
vis-a-vis a particular berth. One employer may 
require a stern man, another a mild one ; one may 
require good personal appearance, another may 
care nothing about it; one may require what is 
called a “clubable” character, another may 
regard it-as a disadvantage. These varied qualities 
may be found in different men with the same 
written qualifications and can only be discovered 
in the personal interview. Finally there is the 
vastly important question of sympathy between 
the employer and the candidate. If it is lacking 
they will never work well together, whatever their 
personal merits may be. 

These reflections have been brought to our 
minds by two communications recently received 
from South Africa. There, a famous city is about 
to appoint an engineer for an office of the highest 
consequence, and the means of making selection 
from eighty-three candidates who have responded 
to an advertisement has given rise to comments 
and suggestions which are of more than local and 
particular interest. One of the writers quotes from 
a@ memorandum addressed by Mr. Lionel Curtis, 
when Assistant Colonial Secretary for Urban 
Affairs, Transvaal, in 1903. The passage is worth 
printing. ‘‘To make a good appointment often 
requires a considerable amount of courage. It is 
possible to place too much reliance on written 
applications and testimonials unless the candidate 
himself can be seen and questioned. In the written 
application, you have the man’s own estimate of 
himself ; in the testimonials, you will not uncom- 
monly have a recommendation given by some 
employer to a discharged servant, with a view to 
soothing his injured feelings. It has been well said 
that applications and testimonials are of little use, 
except to suggest the questions which may be put 
to a candidate at the personal interview, which 
should always precede a definite appointment. 
Again, the personal interview can seldom last more 
than a few minutes, and although worth pages of 
written testimonials, as an opportunity of judging 
character, will often leave the mind in serious 
doubt. The only way in which you can be sure of a 
man is to know him and to have seen his work ; 
and it is just in this respect that the importance of 
courage comes in. Under these circumstances you 
are liable to the imputation of being biased by 
personal acquaintance. Yet without personal 
acquaintance any opinion as to fitness may be 
little better than mere conjecture. The only way 
out of the difficulty is scrupulously to eliminate 
every consideration but that of fitness, and having 
chosen, to abide by your recommendation, relying 
upon time to justify your choice, and to answer 
criticism for which you have no present reply.” 
The other writer is equally insistent upon the 
importance of the personal interview. Indeed, he 
goes so far as to express the opinion that it would 
in the long run repay his City Council to incur 
considerable expense upon these interviews. After 
touching upon educational qualifications, he 
stresses the value of practical experience by con- 
trast with academic distinctions and asserts that 
in the case of engineers the personal interview 
should be combined with an inspection of the actual 
scene of the operations of the candidates and of the 
works they have undertaken. In no other way, in 
his opinion, can it be determined whether an engi- 
neer is on top of his job or the job is on top of him. 
All this leads to the conclusion that in the 
selection of occupants of important positions there 
are three essentials: first, consideration of the 
written qualifications; second, the impressions 
formed at a personal interview ; and last, examina- 
tion of the works undertaken by the candidate. 
As far as the first two are concerned, they represent 
the common practice. The third must be very 
exceptional, and it is hard to see that there is any 
real necessity for it—save in a few cases. Where 
candidates are men who have already attained some 
position im their industry or profession, adequate 








may claim that the late campaign has so ended. 
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or otherwise of their work is rarely lacking. It is 
practically certain to have been recorded in the 
“ Proceedings ” of one of the Institutions or in the 
Press, and even if those sources of references are 
wanting, a few discreet inquiries will certainly 
elicit all pertinent facts. Indeed, we might go so 
far as to say that in civil engineering works more 
is to be learnt from the engineer’s drawings than 
from the works themselves. In the latter the hand 
of the contractor is often superposed upon that of 
the designer, concealing, perchance, notable 
features. Of the three essentials, we would, with- 
out hesitation, give the personal interview the 
greatest weight. It will be observed that Mr. 
Curtis says that it “can seldom last more than a 
few minutes.’’ Only when a negative issue was 
certain from the first moment should that occur. 
With a hopeful candidate much more care should 
be spent in an endeavour to ascertain if his per- 
sonality fits him for the vacant post. The inter- 
views should be repeated several times and should 
be conducted under various conditions and by 
several persons. As between several men, all with 
qualifications of equal value, the decision must 
turn upon their personal characteristics, and we 
venture the opinion that too much care cannot be 
expended in an effort to form, not only a clear 
opinion of their characters, but of the fitness of 
those characters for the proposed berth. In this 
we suggest that it is of much consequence that the 
immediate chief of the “new man” should be 
consulted. Whilst it may be necessary at times, it 
is undesirable to place a man under a superior who 
is unsympathetic towards him. Every works 
manager knows the bad results that ensue and the 
most tactful of them let the immediate chief have 
the last word in the selection. Failures inevitably 
result from time to time, but on the whole it cannot 
be doubted that it is better to run that risk than 
another risk, amounting almost to a certainty, that 
friction and inefficiency will result. 








Literature. 

Torsional Vibration in Diesel Engines. By C. H. 
Brapsury. London, 1938: Charles Griffin and 
Co., Ltd. Price 7s. 6d. 

WHEN the modern oil engine is being designed a 
thorough investigation is always made of the incidence 
of torsional vibrations and of the probable stresses 
which these vibrations may impose on an already 
highly stressed crankshaft. The calculations made in 
the technical department are usually checked by 
torsiographic records taken from the engine when it 
reaches the test bed. The author of the present 
monograph of 117 pages sets out in a compact and 
readable form the theories and methods of calculation 
which he has found serviceable during several years’ 
experience of this kind of work in connection with oil 
engines driving generators or marine propellers either 
directly or through reduction gearing. The treatment 
given is equally applicable to the case of the high-speed 
multi-throw pump or gas compressor coupled directly 
or through gearing to an electric motor, steam engine, 
or oil engine. 

The book opens with a short description of a 
critical speed. This is followed by a chapter dealing 
in the usual manner with the free and forced vibra- 
tions (with and without damping) of the torsional 
pendulum formed by a single mass attached to the 
free end of a massless elastic shaft. Here we notice 
that the mass moment of inertia W 7?/g is given the 
dimensions lb. ft.? sec.? instead of Ib. ft. sec.2. This 
little slip is carried through the book, but it need not 
cause any trouble unless the reader happens to look 
into the dimensions of certain formule. In this 
chapter the “‘ dynamical magnifier ’’ and the “‘ angle 
of lag” of the vibration with respect to the forcing 
torque are defined and illustrated by the usual dia- 
grams. In the next section the general case of the 
multi-mass system is considered and the standard 
simultaneous equations of motion are derived. The 
solution is expressed in the form of a multinomial 
“frequency equation,” from which the various 
natural frequencies can be obtained with increasing 
difficulty as the number of masses is increased. 
Worked examples show how this equation is applied 
to the simple two and three-mass “ free-free ’’ cases. 
The general equations are then written with the 
various amplitudes appearing on one side, and again 
in the dimensionless form proposed by Gorfinkel, 
and the use of these two methods is illustrated by 
working out in tabular form the case of a six-cylinder 
engine with fly-wheel. This chapter also contains 
certain approximate methods of dealing with similar 
engine systems which have been developed by the 
author, as well as a description of how single and 
double-geared systems may be treated. The practical 
case of a seven-cylinder engine fly-wheel reduction 
gear propeller arrangement is taken as an example. 

Up to this point the author confines himself to 
‘ideal’? systems formed by rigid masses spaced 
along a uniform shaft of negligible mass, but in the 





next section he shows how actual engine shafts and 
masses are reduced to their “ideal’’ elastic and 
dynamical “ equivalents ” for purposes of calculation. 
This chapter, we think, could have been extended a 
little in the direction of treating in closer detail the 
reduction to their equivalents of such items as solid 
and keyed flange couplings, shaft fillets, fly-wheel 
seats, and the hubs of generator rotors. Theré seems 
to be a dearth of experimental] data on these points, 
although a number of approximations are current. 
The investigation of the elastic properties of such 
items would, in our opinion, be a useful and even 
important line of research. We note, too, that the 
author omits to take account of the inertias of the 
shaft journals and crank pins about their respective 
axes of symmetry, when finding the total mass 
moment of inertia of a cylinder line of moving parts. 
Ordinarily these admittedly small inertias together 
amount to about two and a half per cent of the total 
inertia of a cylinder line. 

The fifth chapter contains an outline of the 
harmonic analysis of the torque produced by each 
cylinder line, and of the parts played by the various 
harmonics and also by the firing order of the cylinders 
in setting up torsional resonance in the shaft. Damp- 
ing due to bearing action and shaft hysteresis is 
treated in the section which follows. The worked 
example of a six-cylinder Diesel engine generator set 
is used to show how Dr. J. F. Shannon’s theory of 
viscous damping and Mr. W. Ker Wilson's adaptation 
of Dr. Dorey’s theory of hysteresis are applied to 
estimate the probable stress fluctuation at any point 
of the shaft at a critical speed. This section could 
have been enlarged profitably to include a note on the 
major stresses met with due to the combustion and 
inertia loads. This would have placed the stresses 
arising from torsional vibration in correct perspective 
relatively to the “‘ power ”’ stresses. 

Notes then follow on the effects of lubrication and 
fly-wheel position on the noise and stress experienced 
during a critical ‘speed, on the effect of a critical 
speed on governing, on the principles and use of the 
Geiger and Cambridge torsiographs, and on the 
correct interpretation of the records obtained from 
these instruments. The book closes with a short 
description of the theory of the Lanchester damper 
and of the Bibby de-tuner. 

Although the book meets the needs of the oil engine 
designer and draughtsman, it will be found that the 
theoretical grounding given at the beginning and at 
convenient later stages will attract the mechanical 
engineering student who is taking up the study of 
torsional oscillations for the first time. It contains 
fifty-seven figures and one folding plate, and the 
main points in the author’s treatment are made clear 
by about a dozen worked examples. 








Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 





correspondents.) 
A MECHANICAL-OPTICAL HIGH-SPEED 
INDICATOR. 


Srr,—In a recent issue of your journal, describing a 
mechanical-optical indicator, S. G. Bauer, Dipl.-Ing., 
Ph.D., a member of the teaching staff of the engineering 
laboratories of the University of Cambridge, states that 
the essence of his invention is his discovery of a ‘“‘ New 
Principle ’’ for measuring pressures. 

New principles are of high importance in science. 

The description in the article and claims in Mr. Bauer’s 
patent specification, No. 16,069, June 9th, 1936, No. 
477,992, render the discovery quite clear. It consists of 
a tube of flattened section—e.g., elliptical or rectangular, 
instead of square—twisted into a screw shape (so that corre- 
sponding points on axial cross sections lie on helices), 
fixed at one end and closed at the other, which untwists 
when subjected to internal pressure. The angular 
untwist may be measured optically by using a mirror 
mounted on the free end of the tube, and as it is propor- 
tional to the pressure (to an accuracy corresponding to 
that with which the material of the tube obeys Hooke’s 
law), the device gives a means of pressure measurement 
far more accurate than any geared gauge or mechanised 
indicator. 

In my paper on “ Ductile Materials under Combined 
Stress,” Phil. Mag., 1900, is given a description with 
drawings and tests of a gauge of precisely this construction 
with mirror reading, and in my patent 22,373 of 1900 is 
shown one with pointer reading and—which goes further 
than Mr. Bauer’s patent—one in which the twisted tube 
itself is wound into a helix, giving a rectilinear pointer 
movement over a straight scale. 

Thus the “ Principle ’’ appears to have been new when 
I devised this gauge forty years ago. 

Abbey Wood, Kent, 

October 4th. 


JAMES J. GUEST. 








Tue INTERNATIONAL Motor Exuisrtion.—In view of 
rumours circulating, particularly on the Continent, it is 
necessary categorically to deny that the Society of Motor 
Manufacturers and Traders has any intention whatever 
of abandoning or postponing the International Motor 
Exhibition, Earls Court, London, which will be held from 
October 13th to October 22nd, and without regard to 
any decision which should be taken affecting the post- 
ponement of the Paris Automobile Salon. 





SIXTY YEARS AGO. 





Wirx considerable reserve we reprinted in our issue of 
October 11th, 1878, some extraordinary statements which 
had appeared in the New York Sun regarding Edison’s 
efforts to make electricity a cheap and practicable sub- 
stitute for illuminating gas. Taught by his experience with 
the telephone, Edison, the report stated, refused to divulge 
the nature of a recent discovery which he had made until 
he had protected it. At that date the only practical form 
of electric lamp was the Jablochkoff candle or other type 
of are light. The difficulty with such lamps lay in the 
fact that they could not be produced in small sizes. A 
single “electric machine ” could not serve more than 
about ten lamps, each of which would have a candle- 
power of anything from 2000 to 4000. It was fully realised 
that if electric lighting was to be used in houses and not 
be confined to streets, factories, and other large spaces, 
it would be necessary to ‘‘ subdivide ” it in order to render 
it available in small powers. To that problem many 
workers had devoted their attention. Edison claimed to 
have solved it. He could, he said, serve a thousand, and 
even ten thousand lamps from one machine. He anti- 
cipated that in a short time he would be able to light the 
entire lower part of New York City by means of a 500 H.P. 
engine. He proposed to lay insulated wires in the ground 
in the same manner as gas pipes. He would lead connec- 
tions into the houses, and would install “light meters ” 
in them. To light a lamp the householder would merely 
touch a little spring placed near it. The same wire would 
bring electricity not only to light the house, but to drive 
elevators, sewing machines, and other appliances, and to 
cook food. It is unnecessary perhaps to explain that 
Edison’s ‘“‘ discovery” was the incandescent lamp. In 
later issues we gave some particulars of it. Edison, we 
revealed, was using a platinum wire rendered white hot 
by the passage of electricity through it. The chief diffi- 
culty encountered was, we said, to prevent the wire from 
fusing. To obviate this trouble, Edison, it was reported, 
made use of a small bar which expanded and cut off the 
current as soon as the temperature of the wire approached 
the fusing point of platinum. In our issue of November 8th, 
1878, with these details before us, we recalled that a 
platinum wire incandescent lamp had been patented by 
King in 1845, but did not work satisfactorily. In 1849 
Petrie used iridium successfully. In 1854 Lacassagne and 
Thiers patented a platinum wire lamp which was later 
successfully developed by Changy. Carbon enclosed in a 
vacuum tube was used by Lodyguine in 1873, and later 
Sawyer employed a carbon thread in a glass tube con- 
taining a secret gaseous substance—probably nitrogen. 
Meanwhile, even before the details of Edison’s invention 
became known there was much discussion concerning the 
effect which electric lighting would have on the gas 
companies’ undertakings. In our issue of October 11th, 
1878, discussing electricity versus gas in a leading article, 
we recorded that so great was the alarm felt by share- 
holders in gas companies that within the first three days 
of the week gas shares had fallen in value by more than 
12 per cent. We thought that the fears expressed were not 
groundless, and that at no very distant date the gas com- 
panies would be faced with a powerful rival. 





UNUSUAL HAULAGE JOB. 


Great difficulties were encountered by the Con- 
solidated Mining and Smelting Company in the freight- 
ing of 2500 tons of material and equipment from tidewater 
at Stewart, British Columbia, to the Big Missouri mining 
property, 21 miles distant, for installation in that com- 
pany’s underground gold mining plant. } 

The Big Missouri camp is at the elevation of 2800ft., 
and it was necessary in tracking the material to pass over 
Big Missouri ridge which rises to an elevation of 3450ft. 
Immediately after leaving the Government dock at 
Stewart the road crosses the international boundary line 
into Hyder, Alaska, and then follows a water gradient for 
11 miles along the lower stretches of the Salmon. River. 
Leaving the river it climbs for 2 miles before crossing 
back into British Columbia at Silver Heights, and then 
continues for another 14 miles where the Big Missouri 
road branches off from the main road to the Premier 
mine. For a distance of 4 miles from the junction of the 
roads the Missouri road is very narrow, with many sharp 
curves, and with irregular up and down pitches and 
gradients up to 25 per cent. until it reaches the summit. 
From there on a fairly easy gradient leads 1} miles to the 
end of the road on Joker Flats. 

As some of the heavier pieces of mill equipment weighed 
10 tons, heavy trucks with dual tyres were first tried, but 
the combined weight of trucks and loads broke down the 
outside edge of the road so much that the use of heavy 
trucking equipment was abandoned. During the several 
months when snow conditions on the upper end of the 
road made trucking impossible, all freight was transferred 
from sleighs at Silver Heights, and hauled the last 7 
miles with a tractor, equipped with a bulldozer for clearing 
the road. ; 1ao 

To move the equipment over the Big Missouri ridge 
it was necessary to build a tractor road, and for building 
this road and freighting over it a 22-ton oil-engine tractor 
was used. The road was commenced late in October, 
1936, but owing to difficulties encountered several months 
were required to complete it to the top of the slope on the 
mine skipway. Below this point the country was either 
subject to snow slides, or it was too precipitous to extend 
the road to the 2350-ton level. Accordingly, from the 
end of the road at elevation 2450 the tractor hoist was 
used to lower the material to the tunnel level, whence it 
was hauled on steel cars to the head of the upper mill 
skipway. Here everything had to be again transferred to 
a 40 deg. skip incline and lowered eventually to its per- 
manent location in the new mill. 

The Big Missouri property, which is operated by the 
Consolidated Mining and Smelting Company, entered 
production in March, 1938. The milling plant, which 
has a capacity of 500 tons of gold ore daily, is the only one 
in Canada built underground. 
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Cunard White Star Quadruple-Screw 
Liner ‘‘ Queen Elizabeth.” 


No. 
(Continued from page 360, September 30th). 


THE LAUNCH, 


N a Journal note which appeared in last week’s 
issue we recorded briefly the successful launch 
at Clydebank on Tuesday, September 27th, of the new 
Cunard White Star liner ‘“‘ Queen Elizabeth,’ which 
was named by Her Majesty the Queen. On page 390 
of to-day’s issue we reproduce in engravings 
views of the hull moving down the launching 
ways and entering the water, while below, in Fig. 11, 
we show the ship water-borne in charge of tugs on her 
way to the berth in the fitting-out basin. Although 
the analysis by John Brown and Co., Ltd., of the 
launching figures has yet to be completed, some refer- 
ence may appropriately be made to some of its 
technical aspects. A good deal of work was done 
in the River Clyde itself to facilitate the launching 
and docking of the “Queen Mary,” and further 
dredging was carried out for the ‘‘ Queen Elizabeth.” 
This work included not only the excavation of the 
bank where the River Cart joins the Clyde, but also 
the dredging of the river in front of the ship’s berth. 
The builder’s fitting-out basin to which the ship was 
towed after the launch, was also dredged, while owing 
to tze unusual length of the vessel, the stern of which 
will project into the river, a boom will be constructed 
in order to afford protection from possible damage 
by the usual river traffic. The immense size, the 
launching weight of about 40,000 tons, and other 
abnormal! features of the ‘“‘ Queen Elizabeth,” involved 
the construction of many special conditions in con- 
nection with the preparation of the liner’s berth at 
Clydebank. Her unusual length of 1031ft. actually 
encroaches on the normal working space, and in con- 
sequence a bridge was specially constructed under 
the bows to facilitate the running of trains and other 
traffic bearing material to the ship. 

The ground on which the ship had to be built was 
specially strengthened, piled and cross piled. Over 
these cross piles were placed layers of steel plates 
and many tons of cement, it being essential that the 
ground should not yield during the construction of the 
vessel. Some thousands of tons of timber were felled 
for the wooden props which shored up the hull, 
while lines of derricks and new crane systems were 
installed for lifting the heavy deck and shell plates 
into position. 

In addition to the usual gangways, large electric 
lifts were fitted to the sides of the ship to carry work- 
men to the upper decks over 100ft. above ground level. 

The standing ways which ran the full length of the 
ship were about 10ft. 6in. in width, and the sliding 
ways were built up of timbers of the same width in 
12ft. lengths. Our engravings show the fore poppets, 
which were designed to take a load of about 9000 tons 
when the stern of the ship was water-borne. Six 
triggers were utilised to hold the ship in position on 
the ways before launching, three on each side of the 
hull. They were hydraulically operated and elec- 
trically controlled from the launching platform. To 
start the hull a battery of about eighteen hydraulic 
rams, giving a total pressure of over 500 tons, was 
employed. When launched, the ship was slowly 
brought up, a few yards from the end of the launching 
ways, by thirty-six chain drags, eighteen on each 
side of the hull. The total amount of chain used in 
the drags was well over 2300 tons, and the dust raised 
by the overturning of these carefully laid piles of 
chain will be clearly seen in one of our engravings 
on page 390. The actual launch only took about 
90 sec., compared with about 100 sec. for the ‘‘ Queen 
Mary.” The ship was very lively on the ways, and 
had moved some 2ft. before the actual christening 
and naming ceremony was carried out. We noted that 
in preparing the hull surface Anodite rust-preventing 
composition was used for the priming coats. This 
material was supplied by Goodlass, Wall and Co., Ltd., 
of Liverpool, which is also supplying special under- 
coatings and paints. A new feature, which we also 
observed at the launch of the ‘‘ Mauretania,’’ was the 
fairing of the butts and plate landings by fillets of 
Aranbee material, which adheres to steel and has the 
same density as salt water, while it is waterproof 
and anti-corrosive. The smooth hull surface thus 
obtained will, it is claimed, decrease the skin resist- 
ance and reduce the eddy-making caused by butts 
and plate landings which are not flushed. When 
once in the river the hull was swung round by a 
fleet of tugs from the Clyde, Liverpool, and South- 
ampton, and was safely berthed a comparatively 
short time after the launch. 


NAVIGATION AND SAFETY EQUIPMENT. 


As mentioned in our earlier articles, the navigation 
and safety equipment embodies the latest apparatus. 
The gyro-compass equipment will be supplied by the 
Sperry Gyroscope Company, Ltd., while Kelvin, 
Bottomley and Baird, Ltd., will install standard 


IIT. 


indicators, navigational lights, and electric thermo- 
meter equipment will be by Siemens Brothers and 
Co., Ltd., of Woolwich. Submarine signal gear is 
to be supplied by the Submarine Signal Company 
(London), Ltd., while Henry Hughes and Son, Ltd., 
of London, will install the latest Admiralty pattern 
depth sounders. Loudaphones and Loudasound 
boat deck equipment will be supplied by Clifford and 
Snell, Ltd., of Sutton, Surrey. The wireless telegraph 
and telephone installation will be fitted and operated 
by the International Marine Radio Company, Ltd., 
of London. Special low pitch Tyfon whistles, by the 
Industrial and Mining Company, Ltd., are to be 
installed. They will work at 140 1b. steam pressure, 
and will have a designed frequency of 60 per second. 

Three Dreadnought anchors will be carried by the 
** Queen Elizabeth,” each of which will weigh approxi- 
mately 16 tons, and there will be 165 fathoms (990ft.) 


alarm equipment is that supplied by the Walter 
Kidde Company, Ltd., which includes a Richaudio 
smoke-detecting cabinet connected to over thirty 
cargo spaces, and a Lux system of CO, fire-extin- 
guishing equipment for both cargo spaces and boiler- 
room spaces. The same firm has also supplied a small 
Lux installation for film rooms, &c. Much of the 
timber which is being used in the fitting and decora- 
tion of the public rooms, &c., has been rendered fire- 
proof by the Oxylene process by the Timber Fire- 
proofing Company, Ltd., of Market Bosworth, near 
Nuneaton. For many of the partitions light metal 
alloys have been employed, and all wood grounds 
and panel backs have been treated with Porcalla fire- 
resisting paint. The Pyrene Company, Ltd., is supply- 
ing Pyrene and Phomene foam fire-fighting equip- 
ment. 


Deck AND ENGINE-ROOM AUXILIARY MACHINERY. 


The steering gear has been designed and con- 
structed by Brown Brothers and Co., Ltd., of Rose- 
bank Ironworks, Edinburgh. It is of the firm’s 
latest four-ram, electro-hydraulic type, and com- 
prises four cylinders with rams acting through pivot- 
ing crossheads on the arms of the tiller. Oil is 
the hydraulic medium, which is pumped by three 
rotary pumps, driven by 250 H.P. electric motors, 
into the ram cylinders through hydraulically operated 





oil valves. Separate pumps supply the oil to the 








of Tayco stud link cable attached to each. The links 
of these cables are 2ft. in length. The total weight 
of the cables is about 225 tons. During their manu- 
facture tests were made to ensure their strength ; 
they are made from 31—35-ton tensile steel. All the 
anchors and cables were made by Samuel Taylor 
and Sons (Brierley Hill), Ltd., which firm is also 
building the Taylor gravity davits for the launching 
of the twenty-six lifeboats. The lifeboats are of 
the Hugh MacLean steel construction and most of 
them are designed to carry 145 persons. They will be 
propelled by Thornycroft oil engines, designed to give 
a speed of about 6-7 knots. In addition, a large 
number of rafts and lifebuoys are to be provided. 
Protection against fire is afforded by a well-designed 
system of fireproof bulkheads, but the principal 
public rooms and cabins will be protected by the 
Grinnell automatic sprinkler fire alarm system, 
which has been designed and will be fitted by Mather 
and Platt, Ltd., of Park Works, Manchester. It will 





The engine-room telegraphs, revolution 


compasses. 











consist of fifty-five sections. Other fire-fighting and 








Fic. 11—THE “QUEEN ELIZABETH’? APPROACHING FITTING-OUT BASIN 


valves, the opening and closing of which determine 
the direction of flow into the ram cylinders. These 
pumps are in duplicate, and are driven by 4 H.P. 
servo-motors. The flow of oil into the valves is under 
the control of telemotor equipment, which can be 
operated in conjunction with automatic gyro-compass 
equipment. 

The switchgear, to which we refer later in the 
electrical section, was designed and supplied by 
Brookhirst Switchgear, Ltd., of Chester. 

The refrigerating machinery will be supplied by 
J. and E. Hall, Ltd., of Dartford. It comprises 
two vertical CO, machines which are electrically 
driven, and is designed to deal with insulated pro- 
vision chambers having a total capacity of 43,000 
cubic feet, five cargo chambers with a total capacity 
of 19,000 cubic feet, besides cold cupboards and water 
coolers. The firm is also supplying several of its Hall- 
mark automatic refrigerating plants for use in different 
parts oftheship. The design of the heating and venti- 
lating equipment of the ship has been entrusted to 
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Thermotank, Ltd., of Govan, Glasgow, and will 
be carried out on the company’s punkah louvre 
system, with Thermo-Reg distributors in the cabins 
to give passengers an opportunity to make their own 
adjustments of the temperature and volume of air 
required. Thermotank equipment is also being 
supplied for the ventilation of the machinery spaces, 
and in all over 200 Thermotank heating and ventilat- 
ing units are to be supplied. 

The air-conditioning installation is to be designed 
and supplied by the Carrier Engineering Company, 
Ltd., of Buckingham Gate, London. There are to 
be no less than twelve independent air-conditioning 
plants in different parts of the ship. They are designed 
to keep comfortable conditions of both temperature 





and humidity with outside temperatures of from 











Monitor alarm gear is to be fitted in several engine- 
room circuits. 


ELECTRICAL EQUIPMENT. 


The entire ship’s electrical requirements are pro- 
vided by two separate power stations arranged on 
either side of a centre line water-tight bulkhead 
between Nos. 2 and 3 boiler-rooms. The total 
power which these stations can produce is 8800 kW, 
which is sufficient to provide illumination for a city 
with about 300,000 30-watt lamps. The power 
is judiciously divided to ensure the reliable functioning 
of the ship as an hotel apart from her function as an 
ocean liner. Both power stations are entirely 
independent, but they are nevertheless so inter- 








they can work independently or be coupled together to 
function as oner-unit. 

Each compartnient is 42ft. long, 38ft. wide, and 
28ft. high, and the switchboard rooms, situated 
forward of the generator rooms in such a position 
as to provide a view of the machinery, are each 40ft. 
long, 29ft. wide, and 15ft. high. 

The switchboards controlling the generators are 
each 23ft. long, and are arranged athwartship, the 
feeder boards each 24ft. long being placed fore 
and aft. They are made by Whipp and Bourne, Ltd., 
of Castleton. 

From these feeder boards the cables pass up to 
the port and starboard sides of ‘*A’’ deck for the 
hotel service distributing system and to “ E”’ deck 
for main machinery requirements. The cables are 





FIG. 12—ONE OF THE FOUR 2200 KW TURBO-GENERATORS ON TEST 


100 deg. Fah. to zero, and are designed to maintain 
an internal temperature of 80 deg. with a relative 
humidity of 50 per cent. A considerable amount of 
ducting and cork insulation will be required in 
connection with the installation of these plants, 
and the insulating work will be carried out by the 
“ J.D.” Insulating Company, Ltd., of Liverpool. 

The warping winches will be electrically driven 
and are of the Clarke Chapman 36-ton type. The 
same firm is supplying two 10-ton warping capstans, 
and also feed pumps. Among other pumps not 
mentioned in our last article are the Drysdale main 
circulating pumps, mentioned in our Glasgow Exhibi- 
tion article on the firm’s exhibits; also several 
Drysdale pumps for forced lubrication, fire, ballast, 





connected that in the almost inconceivable exigency 
of a breakdown occurring in one station current can 
be obtained from the other station to carry on to a 
limited extent the functions of the disabled one. 

In each power station there are two generator 
units, each 2200 kW capacity. They were designed 
and built by the British Thomson-Houston Company, 
Ltd., of Rugby, and Fig. 12 shows one on test in the 
Rugby works. While it may be necessary under 
certain unusual circumstances to run all these 
machines at the same time, under normal conditions 
there will always be one machine idle. Each 
generator consists of two dynamos of 1100 kW 
capacity driven in tandem by a steam turbine 
through single reduction gearing. The turbines 

















FIG. 13—SWITCHGEAR FOR 


deck washing, fresh water, and sewage expulsion 
duties. 

Four evaporators and a fresh-water distilling con- 
densing plant are to be supplied by Caird and Rayner, 
Ltd. The United States Metallic Packing Company, 
Ltd., is supplying various metallic packings for piston 
rods and shafts, while Esplen and Co., Ltd., of Liver- 
pool, are fitting two Comyn oily water separators. 
In the lubricating oil and fuel systems for the main 
and auxiliary propelling machinery Auto Klean 
strainers are supplied, and these strainers are also 
to be fitted in the fuel and oil circuits of the engines 
installed in the motor lifeboats. The special Nettle 
quality of fire-bricks for the boilers are being made 
by John G. Stein and Co., Ltd., of Castlecary, and 
the Glenboig Union Fireclay Company, Ltd., of 


Glasgow, is also supplying refractory materials. 





STEERING GEAR MOTORS 


rotate at a speed of 4500 r.p.m., but this is reduced 
through the gearing to 600 revolutions at the dynamo. 
In accordance with latest power station practice, 
each turbine is provided with a separate condenser 
incorporated in the design of the set; thus, with 
independent vacuum-maintaining pumps, ejectors, 
and lubrication systems, each generator is practically 
an independent unit. 

In order to suit the general arrangement of the 
machines in their compartments, it was found desir- 
able to provide two condenser circulating pumps 
in each station, each pump being capable of circulating 
one condenser, but suitably cross connected. 

Supply Arrangements.—The two power stations 
are similar in arrangement. Each supplies both hotel 
requirements and propulsion auxiliaries, the one 
the port side and the other the starboard side, and 





connected to fifty auxiliary switchboards and can 
be so connected as to form several ring mains enabling 
the port and starboard boards to be fed from either 
the port or starboard generator room. The auxiliary 
boards are so disposed that each water-tight or 
fireproof section of the ship has its own board, 
thus avoiding as far as possible the piercing of bulk- 
heads for the passing of cables from one section to 
another. 

We illustrate in Fig. 13 the switchboard for the 
steering gear, which was designed by Brookhirst 
Switchgear, Ltd., of Chester. It takes alternative 
supplies from the port and starboard machinery 
boards, and is complete with starting, stopping, 
and alarm gear. Electric motors are being supplied 


by Laurence Scott and Electromotors, Ltd., of 
Norwich, which is making no less than 175 
machines for engine-room and deck auxiliaries. 


Special silent motors for the Thermotank fans are 

















FiG. 14—VENTILATING FAN SILENT MOTOR 


being supplied by the Metropolitan-Vickers Electrical 
Company, Ltd., of Trafford Park, Manchester. 
We show in Fig. 14 one of these 4 H.P. 370/530 r.p.m., 
220-volt, silent motors, of which 263 are being 
supplied for cabin ventilation. For engine-room 
ventilation a further twenty-one motors are being 
built, while other Metrovick motors include six for 
the Alfa-Laval oil separator units, for six winches 
and other machinery. The B.T.H. Co. is supply- 
ing a large number of motors for auxiliary drives, 
and twenty motors for the boat winches. The cables 
are being supplied by Callender’s Cable and Con- 
struction Company, Ltd., and W.T. Henley’s Tele- 
graph Works Company, Ltd. 

The system of control and distribution of electric 
power has been made as nearly foolproof as possible 
and every precaution has been taken to ensure a 
continuous supply of current under the most abnormal 
conditions. 

The main cables forming the ring mains are of 
copper one square inch in sectional area with suitable 
insulation, the final decision regarding them being 
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made after extensive tests on different combinations 
had been carried out. Sixty lin. cables are required 
to feed the ring main for hotel services, and 126 to 
feed the ring main for machinery services. The type 
of cable to be used for the branch circuits also 
received careful consideration. 

Whilst the heating of the accommodation is 
primarily arranged in conjunction with the ventila- 
tion, electric heaters will be fitted in the state rooms 
to supplement the air heating system. Electric cabin 
fans under the control of the passenger will also be 
installed in each state room. ‘The switching arrange- 
ments for the cabiu lights has received very careful 
consideration to give the passenger every facility 
for controlling them from convenient points. 

A detailed description of the lighting and of the 
many electrical devices for the safety and con- 





venience of operating the ship, such as indicators, 


alarms, &c., is beyond the scope of this present article. 
There are, it may be stated, approximately 650 electric 
motors ranging from } H.P. to 360 H.P. in the ship 
and totalling in all about 16,500 H.P., while the 
number of electric lamps required will be in the 
region of 30,000. The lighting has been entrusted 
to the B.T.H. Company, Ltd. 

The whole installation has been built up on the 
unique experience of the owners in the equipping and 
running of large passenger liners, and it can be safely 
assumed that nothing which will contribute to the 
safety of the ship and the convenience of the 
passengers has been left undone. The regulations 
for the electrical equipment of ships as laid down 
by the Institution of Electrical Engineers, the 
requirements of Lloyd’s Register of Shipping, and 
the Board of Trade as regards electric installations, 
have all been more than fully met. 








A La Mont Boiler Installation. 


No. 


(Continued from pag 


OPERATING SCHEME OF PoWER PLAN’. 


M\HE installation of the high-pressure turbo-generator 

to take part of the steam from the La Mont boiler 
necessitated a rearrangement of the operating scheme, and 
the new scheme is shown in the diagrammatic arrangement 
in Fig. 6. This shows the La Mont boiler A, with motor- 
driven circulating ‘pump and steam-driven standby L, 
supplying steam through the 1000 lb. per square inch 
high-pressure main which serves the test house and the 
H.P. turbine B. The H.P. turbine exhausts to the 350 lb. 
per square inch main, test house, and the I.P. turbine C. 
Steam from the H.P. main can be passsed through an 
* Arca ”’ reducing valve and desuperheater to the 350 Ib. 
main if required. The I.P. turbine exhausts at 3 lb. per 
square inch gauge to the L.P. turbine D, and to the factory 
heating service. The L.P. turbine exhausts to a jet con- 
denser at a vacuum of approximately 28in. Hg. Cooling 
water for the jet condenser is drawn from the river Cart 
adjoining the works, through a continuous type screen, 
and discharged back to the river. The feed water is taken 
from the town’s main and first passes through the coolers 
of the two-stage steam jet air ejector E, which evacuates 
the main condenser. The feed gains a little heat in so 
doing and then passes through the water jackets of sundry 
shop auxiliaries, air compressors, &c., where it is further 
raised slightly in temperature. The warm water then 
enters a Kennicott chemical softening plant F, where it is 
treated with suitable amounts of sodium carbonate, 
sodium sulphate, and sodium phosphate (Calgon). The 
softened water is led to the feed tank G, which also receives 
drains from the factory heating system, when the latter is 
in use, and other available clean i Water is drawn 





370, September 30th). 


from the feed tank by a centrifugal pump and passsed 
through a Weir “ Optimum ” deaerator H, the heating 
steam for which consists of low-pressure steam from the 
3 lb. per square inch main, or, in emergency, steam from 
the 350 Ib. line through a suitable valve. The deaerated 
feed is withdrawn from the deaerator by means of a 
motor-driven extraction pump and led to the suction of 
the feed pumps J for the water-tube boilers M, and K for 
the La Mont boilers. 

It will be seen that this lay-out enables both high and 
medium-pressure steam to be used for test purposes or in 
the turbo-generators, or both, as required, and also pro- 
vides adequately for the various shop services. 

The high-pressure turbo-generator is a 700-kW Belliss 
and Morcom set. The turbine runs at 8000 r.p.m., taking 
steam at 850 lb. per square inch at the full superheat 
temperature of 850 deg. Fah., and is suitable for 1000 Ib. 
per square inch steam, if required. The alternator is 
driven through single-reduction gearing at 1500 r.p.m. 
The medium-pressure turbo-alternator set is also by Belliss 
and Morcom, Ltd., and of 6000 maximum kVA. The 
turbine, as already stated, takes steam at 350Ib. per 
square inch and exhausts to 3lb. per square inch back 
pressure. It runs at 6000 r.p.m. and drives the alternator 
through single-reduction double helical gears at 1000 r.p.m. 
The low-pressure alternator is of 500 kW capacity and 
comprises a Belliss and Morecom turbine with jet con- 
denser and Siemens generator running at 3000 r.p.m., with 
exciter. 


FEED PuMPS AND DE-AERATOR. 


In Fig. 7 are shown the Weir boiler feed pumps for both 
medium and high-pressure boilers, the pair nearest the 


Test House Services (H.P.) 





camera supplying the B. and W. and Stirling boilers, and 
the farther pair feeding the La Mont. These pumps are of 
the vertical Simplex direct-acting type, selected as the 
most economical for the particular duty. The medium- 
pressure pumps are 8in. diameter by 10}in. cylinder by 
22in. stroke, and have pump ends of cast iron with gun- 
metal liners. The high-pressure pumps are 8in. diameter 
by 16in. cylinder by 22}in. stroke and the pump ends are of 
cast steel. 

The “Optimum ” deaerator is shown in section in 
Fig. 9. Daily tests of this plant have produced oxygen 
readings varying from 0-04 ¢.c. per litre to zero. The 
untreated feed water is admitted under the control of the 











Fic. 7—FEED. PUMPS 


automatic float-operated valve A. It passes first through 
the de-vaporiser B and thence into the deaerator shell 
through the spray nozzles C. A single-stage steam jet air 
ejector D evacuates the air and non-condensable yases 
which collect in the deaerator. Exhaust steam is admitted 
to the deaerator by,a branch pipe through a perforated 
distribution plate F. A connection for the supply of 
steam from the 350 lb. main is also provided. It will 
be seen from the diagram that the interior of the de- 
aerator shell is divided into compartments, the lower 
portion G, the upper space H, and the lower space J, to 
which the suction branch is connected ; webs of conical 
form divide the compartments and direct the flows inside 





the shell, while a weir separates the two lower compart- 
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ments. The vapour produced by the boiling of the water 
from space G by the incoming steam passes upwards 
through the space H, round the top of the baftle, and into 
the centre space, where it is condensed by the feed water 
sprays from the nozzles C. The sprayed water is raised in 


feed system and was supplied by Electroflo Meters Com- 
pany, Ltd. Steam flow indicators, pressure gauges for 
steam inlet, nozzle box and exhaust, steam flow inte- 
grators and oil temperature gauges are included on the 
turbine panels; vacuum gauges for condenser and air 

















Fic. 8—INSTRUMENT BOARD FOR TURBINES, 


temperature by coming into contact with the vapour 
while under the influence of the vacuum created by the air 
ejector, and is therefore partially deaerated. It falls into 
the central lower compartment and out towards the 
perforated plate F, where it meets the incoming exhaust 


D 
Steam to —sf, {{] 
Air Ejector - i} , 


Balance Connection 


to Extraction Pump : 





CONDENSER AND FEED SYSTEM 


ejector, together with hand wheels controlling the steam 
to the ejector nozzles, are grouped on the condenser board, 
together with pilot lamps and push button controls for the 
circulating and extraction pumps; while pressure gauges 
for extraction pump discharge, booster pump suction, 
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Fic. 9—* OPTIMUM ”’ 


steam and is subjected to rapid boiling. Any remaining 
air in solution is driven off and the deaerated water flows 
over @ weir into compartment J, from which it is with- 
drawn through the outlet branch M by means of an 
extraction pump. The weir is arranged so that the 
deaerated water is drawn off at a level where the ebullition 
is most violent, and its position also ensures that the inlet 
plate F is always submerged. The float N controlling the 
inlet valve A rides in quiet water in chamber J and main- 
tains the water level in accordance with the demand of the 
extraction pump. The liberated air passes upwards and 
through the nozzle sprays, becoming progressively colder. 





Tre ENncineer” 


Fic. 10—‘‘ DAWSON”? JOINT 


It is withdrawn through the branch O by the single-stage 
steam jet air ejector, and thence passes to the de-vaporiser 
where the ejector steam and any remaining vapour are 
condensed out and the air discharged to atmosphere. 
The float gear is arranged so that the float does not 
operate any spindles through stuffing-boxes, which might 
cause excessive friction, and a hand operating lever is 
provided to test the gear for binding. 


INSTRUMENT PANEL. 





The instrument board (Fig. 8) consists of five panels for 
H.P. turbine, I.P. turbine, L.P. turbine, condenser, and 


4) ‘Water Inlet 


' Water Outlet R 


DEAERATOR 


lift pump discharge, deaerator, deaerator air ejector and 
heating pump suction, together with pilot lamp and push 
button control for the heating system, are included on the 
feed system panel. 

StEaM Marys. 


At the high pressure and temperature adopted for the 


with the steam mains. If bolted flange joints are used, 
creep in the bolts can eventually lead to leakage, whilst 
even in the seal-welded flange joint creep of the bolts may 
result in the whole pressure load being thrown on the seal 
weld. The all-welded principle was therefore boldly 
adopted, and the particular type of joint, known as the 
Dawson, used everywhere for the high-pressure mains, is 
illustrated by the sketch Fig. 10. The mains were supplied 
by Stewarts and Lloyds, Ltd. 








Ignitron Loading Equipments for 
Traction Sub-Stations. 


ALTHOUGH regeneration frequently proves be a 
convenient and efficient method of braking electric 
vehicles; difficulties have arisen in certain cases, particu- 
larly where the power supply is obtained entirely from 
mercury arc rectifiers. In the case of trolleybus systems 
it may happen, during periods of light loading, that when 
one vehicle is regenerating there is no other vehicle in the 
same section to absorb the regenerated energy, and as the 
normal sub-station equipment is unable to provide a path 


to 

















FiG. 1—IGNITRON LOADING PANEL 


for reverse power flow, other means must be employed 
for absorbing it. This can be done either by load- 
ing resistances, connected across the line when 
regeneration is detected, or by the provision of additional 
grid-controlled rectifiers, connected as inverters and there- 
fore capable of returning the excess D.C. power to the A.C. 
network. 

By reason of its initial cost the latter method is imprac- 
ticable save in exceptional circumstances ; but the first 
method can be applied with relatively small outlay. 
Hitherto the reverse power has been absorbed by a resist- 
ance placed across the line by contactors operated by a 
relay which responds to the excess bus-bar voltage conse- 
quent upon regeneration. The main disadvantage of the 
scheme is its slow response, which is attributable to the 
comparatively slow action of the voltage relay, and the 








La Mont plant various troubles are liable to be incurred 


relatively long closing time of a heavy D.C. contactor. 

















A.—50-cycle timing wave. V.—Traction bus-bar voltage. 


ty.—Beginning of regeneration. 


t,.—Closure of loading contactor, 


FIG. 2—OSCILLOGRAM SHOWING REGENERATIVE CONDITIONS WITH CONTACTOR LOADING 
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As an intermediate relay is sometimes necessary, the total 
time elapsing from the initial voltage rise to the final 
closing of the main loading contactor may be as much as 
half a second. 

This delay has serious conséquences. When regenerating 
the time constant of a trolleybus motor is short compared 
with the delay time of the contactor loading equipment, 
and the regenerated voltage has therefore time to build up 
nearly to its maximum value. This is shown in Fig. 2, 
which is an oscillogram showing conditions prevailing 
when contactor equipment is used to absorb the regene- 
rated power. V is the bus-bar voltage (550) which begins 
to rise at ¢,, the instant regeneration begins. The main 





bus-bars. The initial insertion of the loading resistance 
is accomplished without the aid of moving parts, and takes 
place with a delay in the neighbourhood of only a few milli- 
seconds. Referring to the key diagram in Fig. 3, in which 
items marked with the same letters refer to related 
parts such as relay coils and their contacts, an 
excess bus-bar voltage is detected by a grid-controlled 
rectifier T in the form of a standard B.T.H. thyratron. 

The thyratron grid potential comprises two components, 
one being a portion of the D.C. bus-bar voltage derived 
from the potential divider A B, which tends to make the 
grid positive, and the other a constant negative com- 
ponent obtained from the rectifier R, and this, being under 
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Fic. 3—KEY DIAGRAM OF CONNECTIONS 


loading contactor does not elose until 4, by which time 
regeneration has raised the bus-bar voltage to 1100. I is 


the current taken by the loading resistanee, which, of 


course, rises at the instant the bus-bar voltage is observed 
to drop. 

The contactor delay is approximately one-fifth second. 
This relatively short interval was achieved by operating 
the main loading contactor directly from the voltage 
response relay. In many cases, however, when larger 
regenerative loads are to be handled, an intermediate 
relay and larger main contactor would be necessary and 
the resulting delay would be greater. Clearly, the 
excessive voltage rise imposes a strain on insulation and 

















Fic. 4—REAR VIEW OF LOADING PANEL 


may cause lamps connected across the line to be 
destroyed. The second disadvantage of contactor loading 
is that a sudden load is thrown on the motor when its 
armature voltage is high, thereby producing adverse 
commutating conditions which may in extreme cases 
cause a flash-over. Moreover, as the braking torque is 
applied when the motor regenerated voltage is near its 
maximum value, the retarding action is a maximum at 
its initial application, and the braking is unnecessarily 
fierce. 

To obviate these objectionable features the British 
Thomson-Houston Company has introduced a new method 
of connecting a loading resistance across the sub-station 





normal conditions somewhat greater than the first com- 
ponent, holds the thyratron in a non-conducting state. A 
rise in line pressure of, say, 30 or 40 volts makes the 
thyratron grid sufficiently positive to enable the thyratron 
are to strike. Current therefore passes through the main 
loading resistance L, and thyratron T to the permanently 
immersed igniter of the ignitron J. This immediately 
initiates the hot spot in the ignitron mercury pool and an 
are strikes between the pool and anode. Thus resistance L, 
is connected across the D.C. bus-bars. As the resistance L, 
can carry at normal line voltage more than the maximum 
regenerated current likely to be experienced, the main 
rectifier continues firing during the regenerative period 
and the bus-bar voltage is held at its normal value. 

It will be noted that the contactor C, is energised at 
the same time as resistance L,, and the ignitron is therefore 
short circuited soon after it has performed the preliminary 
operation of inserting the loading resistance. This 
arrangement not only relieves the ignitron of load, but 
in extinguishing the ignitron are performs the resetting 
operation necessary in the case of an are fed from 
a D.C. supply. Auxiliary ‘contacts C, (shown on 

















A,.—50-cycle timing wave. 
V.—tTraction bus-bar voltage. 
[.—Current through loading resistance. 
to.—Beginning of regeneration. 


t,.—Beginning of ignitron operation. 


FIG. 5—OSCILLOGRAM SHOWING CONDITIONS 
WITH IGNITRON LOADING 


the right) but really on contactor C, close con- 
tactor C, which inserts the “no load” resistance Ly, 
capable of passing enough current to load the main 
rectifier beyond’ its transition point, it being assumed 
that the usual interphase transformer is used with the 
main rectifier. The directional current device D serves 
to open the main loading contactor C, when approximately 
zero regenerated current is detected. When contactor 
C, closes, an auxiliary normally closed contact in series 
with a relay coil C; opens, and C, is then under the control 
of relay D,, which opens when the regenerated current 
falls to zero. The coil C, is then de-energised, and its 
contacts cause C, to open. Thus the main loading resist- 
ance is taken off the bus-bars. 

Clearly, a period of regeneration such as would neces- 
sitate insertion of resistance L, may be followed by a 
period of no-load on the sub-station, and since it would 
be uneconomical to use resistance L, as a no-load resist- 
ance, resistance L, is inserted as described. The current 
carried by resistance L, is relatively small, ¢.e., in the 
neighbourhood of 20 amperes. When contactor C, 
opens contactor ©, remains closed, but is then under 
the control of relay D,. This relay is operated by the 
directional current device I) and is de-energised when a 
forward current greater than about 25 amperes is taken 
by the feeders.. Contactor .C, then opens, removes the 
no-load resistance, and the equipment is restored to its 





stand-by condition. The “reset”’ time of the equip- 
ment is virtually zero, because as soon as the are caused 
by the current through resistance L, is broken by con- 
tactor C,, the ignitron can refire to prevent build-up 
of voltage. In Figs. 1 and 4 are shown front and rear 
views of the ignitron panel, which requires the same space 
as a contactor-operated loading panel of the same rating, 
and can be made to line up with other control panels 
in the sub-station. The cost is only a little in excess of 
that of purely contactor-operated gear. 

An oscillogram showing the rise of bus-bar voltage V 
when ignitron control is substituted for the contactor 
equipment is shown in Fig. 5, the same rate of regenerative 
braking being applied to the same traction motor. The 
thyratron control voltage was set so that “ firing” 
oceurred if the D.C. bus-bar voltage exceeded normal by 
about 30 volts. It will be perceived that the regenerated 
voltage was allowed to build up for only 0-004 second 
after this set voltage had been reached, and that the 
maximum excess voltage attributable to regeneration 
was only about 50. Observation of a trolleybus motor 
during regenerative braking has revealed the fact that 
with contactor loading there were signs of distress at the 
commutator, but they were entirely absent with ignitron 
loading. Whilst regenerative braking is the chief source 
of excess line voltage on traction systems, surges in the 
neighbourhood of twice normal line voltage are sometimes 
experienced, and are attributable to the opening of highly 
inductive circuits such as shunt fields. But by the 
** firing ” of the thyratron alone a relatively low impedance 
path is provided across the traction bus-bars to suppress 
such surges, and the firing can be arranged to occur 
within about 1 millisecond after initiation of the surge. 

Different ratings of the equipment are made available 
mainly by increasing the current-carrying capacity of the 
main loading resistance. The standard B.T.H. ignitron, 
which can be used on traction systems up to 3000 volts 
D.C., has a maximum short-time rating of 2500 amperes, 
and therefore has a current capacity well beyond all 
normal requirements for this type of service. 

For the average conditions of trolleybus service, a main 
loading resistance having a short-time rating of 200 to 
300 amperes will be suitable. When much greater regenera- 
tive loads have to be absorbed, it may be preferable to 
be able to insert the loading resistance in two steps, the 
second resistance being closed by a second ignitron 
only if another voltage rise is detected after the first 
ignitron has “ fired.” 








A High Rupturing Capacity 
Switch and Fuse Unit, 


THE accompanying illustration shows a single-phase 
switch unit, incorporating a high rupturing capacity 
fuse, recently developed by Switchgear and Cowans, 
Ltd., Old Trafford, Manchester. The unit has been 
designed for service on single-phase systems where con- 
ditions call for switch units with rupturing capacities 

















SWITCH AND FUSE UNIT 


varying between 50,000 kVA and 120,000 kVA. 
The gear comprises a quick make-and-break oil switch 
surmounted by a fabricated chamber, housi a 
high rupturing capacity fuse made by the English Electric 
Company, Ltd. The fuse may be of any capacity 
required up to a maximum of 120,000 kVA, and the 
switch has a sufficiently strong and rapid “ make” 
action to ensure safe closing up to the maximum fault 
condition. The size of the fuse naturally varies with the 
capacity, but the mounting within the fuse chamber may 
be easily adjusted to accommodate cartridges of various 
sizes up to the short circuit rating stated. 

The equipment is designed to deal rapidly and 
effectively with short circuit currents. This limits the 
current to be carried by the switch, and results in an 
extremely simple design. Usually, the makers explain, 
oil circuit breakers have to “make” on the peak value 
of the first current wave, and must be capable of carrying 
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short cireuit current for some time before are interruption 
occurs. A simple mechanical bolt, interlocked with the 
switch operating handle, effectively prevents access 
to the fuse chamber unless the switch is in the safe ‘* off” 
position. 








Cement Sand Preparation Plant. 


A CEMENT sand preparation plant recently installed 
at the Millwall works of the Manganese Bronze and 
Brass Company, Ltd., was designed and built by August’s, 
Ltd., Halifax. The plant has a capacity for receiving 
8 tons per hour of used cement moulds, and an output 
capacity of freshly prepared and mixed cement sand 
of 12 tons per hour. The plant is shown diagrammatically 
in Fig. 1, and a photograph is reproduced in Fig. 2. Refer- 
ence to Fig. 1 will indicate clearly the process involved. 





! 
quantity of basis ‘sand is drawn off into a single bucket | ial source of danger which should be eliminated. For 


loader feeding either one of two mixing units. Added to 
the charge of basis sand in the bucket loader is the 
requisite amount of new sand and cement, and the whole 
of this charge is then elevated and fed into one of the 
two mixing machines. The correct amount of water, 
registered by meter, is added during the mixing in the 
machines, and after a requisite mixing time the door 
in the floor of the pan of the machine is opened, permitting 
the mixed cement sand to be discharged into wheel tubs 
for distribution to the moulders. In Fig. 2 there is seen 
in the foreground the knock-out platform. Further back 
is the elevator and the 80 tons basis-sand storage hopper, 
whilst to the right of the view one of the two mixing 
units is visible. 

Owing to site conditions the design and construction 
of the plant presented many difficulties, but after having 
been in operation for three months the plant is proving 
very satisfactory, and is claimed, indeed, to have exceeded 
the original expectations. 

The structure shown on the extreme right of Fig. | 
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FiG. 1-ARRANGEMENT OF CEMENT SAND PREPARATION PLANT 


The used foundry sand in the form of roughly broken 
moulds is dumped by crane tub on to the elevated platform 
shown on the extreme left. This platform will carry 40 
tons of material. The used sand is shovelled by hand 
through the grid, in the floor of the platform, leading 
directly into the crushing mechanism, where the old cement 
sand is reduced to its original grain size. Falling through 
the crushing mechanism, the now crushed sand is collected 
on a conveyor belt, and after passing through magnetic 
influence to remove any tramp iron, the crushed product 
is elevated directly on to a special type of screen. In the 
sereen the crushed product is graded into three groups ; 
first, the oversize, which is returned directly from the 
screen back to the crushing mechanism; _ secondly, 
into the usable product itself—that is, sand of the requisite 
grain size—and thirdly, the silt, or refuse, which is sand 
of too fine a grain size to be reused, and also, of course, 
such cement dust as still exists in the old sand. This 
silt or refuse is delivered from the screen directly into a 
small hopper through which it is loaded into bags for 
disposal. The basis sand, or sand that is to be reused, 
is collected from the screen and distributed by means 
of a conveyor, evenly into a large basis sand storage 
hopper with a capacity of 80 tons. 

From the base of this sand storage hopper the requisite 








is the dust collection unit, and shows the size of this unit 
proportional to the size of the rest of the plant. Every 
point in the plant at which dust is likely to be created 
is carefully hooded, and the dust sucked from that point 
to the main dust collecting system. Some idea of the 
provision for dust will be gathered when it is realised 
that the fan on the dust collection exhaust system 
operated by a 20 H.P. motor. 
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An Extra Low Voltage Lighting 
Transformer. 


THE practice of reducing the préssure to 12, 25, or 50 
volts on hand lamps and other portable electrical appliances 
used in workshops, garages, and elsewhere is a pretty sure 
method of avoiding accidents. It is looked upon with 
favour by the Board of Trade and the employment of low- 
voltage circuits where men are liable to receive shocks is 
extending. Where electrical appliances are subject to 
rough handling and the insulation is liable to become 


faulty the use of the usual pressure of 230 volts is a potent- 
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reducing the pressure the “‘ Safetyvolt ”’ transformer unit, 
shown in the accompanying illustration, has been intro- 
duced by the Hackbridge Electric Construction Company, 
Ltd. of Hersham, Walton-on-Thames. 

Designed in accordance with British Standard Specifica- 
tion No. 794, it offers the advantages of safety and 
economy. As the unit can be directly connected to the 
400-volt power circuit, much or all of the 230-volt lighting 
wiring can be eliminated. The lighting of machines and 
work benches can be carried out by individual lighting 
units placed at points where they are most needed. This 
is claimed to result in appreciable economies in current 
consumption, while the robust low-voltage lamps will 
stand a large amount of rough usage without failure. 

The “ Safetyvolt ”’ transformer illustrated includes a 
double-pole switch, readily replaceable fuses and a non- 
interchangeable socket outlet. Since the transformer 
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““SAFETYVOLT'’' TRANSFORMER 


double wound with the windings mounted concentrically 
on the centre limb of a three-limb core and separated by a 
solidly earthed shield, it is impossible for the extra low 
voltage winding to be raised to the higher potential. As 
shown in the illustration, the unit is enclosed in a neat 
sheet steel case suitable for mounting on a machine or wall. 
A screwed conduit incoming cable entry is standard, but 
other arrangements can be provided to suit requirements. 
All the metal work on the transformer and case is bonded 
together and may be earthed through the supply conduit 
or by means of a terminal on the case. 








CATALOGUES. 


G. Bray ANv Co., Ltd., Leicester Place, Leeds, 2... Catalogue 


C.31 of electric air heaters. 


List 1041 


THos. W. Warp, Ltd., Albion Works, Sheffield. 
of new and reconditioned machinery in stock. 


REAVELL AND Co., Ltd., I[pswich.—Descriptive specification 
of horizontal double-acting dry vacuum pumps. 
MARSHALL, Sons AND Co. (Successors), Ltd., Gainsborough. 
Publication No. 2447 of the *‘ Economic ” type boilers. 
MINIATURE Batu Bearines, Ltd., 2, Duke Street. St. James's, 
S.W.1.—Catalogue and handbook of miniature ball bear- 
ings. 
Booklet 
for all 


Works, Redditch. 


accumulators 


End 
alkaline 


Ltd., Hunt 
nickel-chromium 


BATTERIES, 
on “ Nife”’ 


purposes. 


JAMES BERESFORD AND Son, Ltd.. Cato Street Works, Bir- 
mingham, 7.—A pamphlet describing the firm’s trailer fire- 
engine unit. 


ALEXANDER DucKHAM AND Co., Ltd., 16, Cannon Street, 
E.C.4.—Leaflet No. 87, containing notes on cutting fluids, their 
use, and composition. 


Serckx Raprators, Ltd., Warwick Road, Birmingham, 11. 
A catalogue of the firm’s products, which include radiators, 
pressings, coolers, heaters, &c. 


Newsory Diese, Company, Ltd., Kings Road, Newbury. 
Brochure describing ‘“‘ Sirron ’’ marine oil engine units and illus- 
trating a number of installations. 


Henry Wiaain anp Co., Ltd., Thames House, Millbank, 
S8.W.1.—‘‘ Monel Data Book 1,” giving full details of the 
properties and applications of Monel metal. 


INGLISH STEEL CorPoRATION, Ltd., Vickers Works, Shefteld. 
—New edition of small tools catalogue, 20/1 containing detailed 
particulars of E.8.C. small tools of all kinds. 


Ina StePHENs, Ltd., Ashton-under-Lyne.—A table compiled 
for the purpose of ascertaining the details of vee rope drives 
and a horse-power computer for vee rope drives. 


Lonpon Exvecrric Firm, Brighton Road, South Croydon, 
Surrey.—An album of photographs showing a selection of 
the various types of searchlights supplied by the company. 
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The State and the Marine 
Engineer.* 
By Sir E, JULIAN FOLEY, C.B. 


THE relations of the State to marine engineering 
and to marine engineers are both direct and indirect. 
They are direct in so far as the State as shipowner employs 
marine engineers to design, build, and operate its ships. 
The chief organ of the State for this purpose is, of course, 
the Admiralty. 

The State is also directly related to marine engineering 
in that through the Board of Trade it is responsible 
for giving certificates of qualification as marine engineer, 
and for employing a number of marine engineers on its 
survey staff. 

The grant of a Royal Charter to the Institute of Marine 
Engineers was another instance of direct relationship 
with the State. 

Indirectly the State is connected with marine engineer- 
ing and marine engineers through the powers exercised 
by the Board of Trade in relation to ships; through 
action it takes which either helps or hinders the welfare 
of the shipping and shipbuilding industries, and therefore 
affects the field of activity of the marine engineer, and 
through its inquiries into casualties, which may affect 
the future careers of marine engineers responsible. The 
exercise by His Majesty of his power to recognise by 
medal or other decoration exceptional service by marine 
engineers is another example of the connection of the 
State and the marine engineer. 

Turning first to the direct relations of the State with 
marine engineering, it is well to remember that progress 
in marine engineering has been mainly due to British 
engineers. At one time, we are informed, 80 per cent. 
of the world’s sea-going steam vessels came from British 
yards. With few exceptions, one very important one 
being the introduction of the oil engine, all the greatest 
improvements in marine engineering, as in steamship 
construction, originated in this country, and from the 
very beginning of marine engineering the State played a 
very important part. 

An early example is found about the seventh decade 
of the eighteenth century, when the Government made 
a grant of £5000 to Dr. Lind, Surgeon-in-Charge of Haslar 
Hospital, for introducing distillation of fresh water from 
sea water on board ship. 

Then it is worth recalling that the British Govern- 
ment gave, early in the nineteenth century, financial 
assistance, though on a very small scale, to William 
Symington, whose marine engine patent of October, 
1801, was one of the earliest and greatest steps in marine 
engineering. 

To go further afield, the Government of India about 
1823 offered Rs. 20,000 to a British subject who would 
permanently establish steam communication with India 
before the end of 1826. Though the conditions of the 
reward were not fulfilled, the ship built for the purpose, 
the ‘‘ Enterprise,” reached Calcutta and was ultimately 
purchased by the Indian Government. 

These were interesting indications of Government 
interest in marine engineering, but the Admiralty as 
shipowner and as shipbuilder gave much more solid help. 
The first steam vessel, H.M.S. “ Lightning,” to take 

part in naval warfare and the first for the command of 
which a commission was granted, was built for the 
Admiralty at Deptford in 1823 and engined by Maudslays. 

In 1830 it was decided to send mails to the Mediterranean 
by steam, and the Admiralty, despite the views expressed 
by the First Lord, Lord Melville, in 1828, “that the 
employment of steam vessels was calculated to strike a 
fatal blow to the naval supremacy of the Empire,” 
inaugurated, with steam vessels, the long-distance over- 
seas mail service. Most of the vessels used were built 
in the Royal Dockyards, and two of the naval officers 
employed (Commander Otway and Engineer John Dinnen) 
left records invaluable for the history of marine engi- 
neering. 

In 1837 another Government department, the Post 
Office, placed a mail contract, to be carried out by steam 
vessels, with the Peninsular Steam Navigation Company 
for Spanish ports. This was extended to other Medi- 
terranean ports, and the company adopted the name of 
the Peninsular and Oriental Steam Navigation Company, 
under which it has ever since carried on the mail work 
begun by the Navy. 

The Indian Government showed further interest in 
steam by getting Robert Napier to build the “ Berenice ”’ 
in 1836 for their service, mainly for mail work. 

The Admiralty contributed to the establishment 
of the Transatlantic steamship services, on which much 
pioneering work was done in the fourth decade of the 
nineteenth century, by sending H.M.S. “‘ Rhadamanthus,”’ 
built by the Admiralty at Devonport, to the West Indies 
in 1833, a voyage in which steam was intermittently 
used. Then the Post Office took a hand by giving a 
grant to the Cunard Company for carrying mails to the 
United States—the first to be given for this work. 

By this time the Admiralty was making such great 
progress in the number, size, and power of its steam 
(paddle-wheel) warships that in 1837 a steam department 
was set up at the Admiralty and an engineering branch 
was organised the same year. The Admiralty require- 
ments gave much work to marine engine builders, 
Admiralty custom greatly helping marine engineering 
firms like Boulton, Watt and Co., the Butterley Ironworks, 
and Maudslay Son and Field, to whom most of the naval 
contracts went in the first half of the nineteenth century. 
These early vessels did more towing than fighting and 
were valued by the Navy for that purpose. 

When screw propulsion came into use (and, by the 
way, the first British ship with screw propulsion though 
it is true it was operated by a hand capstan, was a Govern- 
ment transport, the ‘‘ Doncaster ” in 1802) the Admiralty, 
once converted, gave great encouragement to its develop- 
ment, screw propulsion being adopted for all classes 
of naval vessels after the famous tug-of-war between the 
“ Rattler ” and the “ Alecto ” (in 1845). 

The Admiralty did not contribute much at first to the 
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development of the compound engine, but this outlook 
altered when the Admiralty Committee on Designs, 
appointed in 1871, reported in favour of fitting compound 
engines in all future naval ships. 

A little later, in 1875, Froude, with Admiralty help, 
began his classic experiments on the resistance of ships, 
which gave the world something the engineer had to 
know, a means of assessing the power required to drive 
his ship through the water. Froude laid the foundations 
of all experimental tank work, which is now being con- 
tinued by the Admiralty, by private firms, such as John 
Brown’s and Denny’s, by the National Physical Labora- 
tory, and in every shipbuilding country in the world. 

The requirements of warships, with their steadily 
increasing size and speed and weight of armament, led 
to great developments in steam auxiliaries of all kinds. 

The invention of the torpedo and its adoption by 
the navies of the world gave, under the leadership of 
the Admiralty, a great impetus to air compression 
machinery and electric generating plant, and to the con- 
struction of faster and faster war vessels of all classes. 
The Yarrow boiler was originally designed for destroyers. 

Admiralty requirements aided the development of 
the triple-expansion engine, and when the “ Turbinia ” 
had shown what she could do in 1897, the Admiralty 
ordered a turbine-driven destroyer. The result of the 
work of the Admiralty Committee on Designs (1904) 
under Admiral Fisher, was the decision to fit turbines 
for all ships of the Royal Navy, and the laying down of 
the turbine-driven “ Dreadnought” at Portsmouth in 
1905, with all that that implied. 

The development of the internal combustion engine, 
the invention of which is regarded by many laymen, 
in view of its application, as one of the greatest disasters 
of modern times, has been furthered by Admiralty work, 
mainly in respect of submarines. 

Besides the enormous stimulus given to marine engineer- 
ing by the Admiralty as shipowner and shipbuilder, it 
has also contributed to technical and scientific marine 
engineering progress by c¢ ing out various inquiries 
and trials. To take a few examples, in 1849 it initiated 
an inquiry into the working pressure of marine boilers. 
At about the same time investigations and trials of coals 
suited to the steam Navy were carried out at Admiralty 
cost and direction. In 1874 the Admiralty Committee 
on Boiler Corrosion began inquiries which extended 
over four years and were of great value to marine engi- 
neering. The Admiralty Committee on Designs in 1892, 
to report on the machinery for warships, was an important 
contributor to “‘ the battle of the boilers,” and reference 
has already been made to the Admiralty Committee on 
Designs appointed in 1904 under Admiral Fisher. 

The adoption of oil fuel, so important to naval vessels, 
was largely due to the work of the Admiralty Experimental 
Station at Portsmouth. 

In the matter of technical education, the Admiralty 
opened in 1811 the first British School of Naval Architec- 
ture at Portsmouth, and in 1837 it promulgated orders 
for the training of engineers for the Navy. In 1843 it 
opened Dockyard Schools for apprentices, and in 1864 
it opened the Royal School of Naval Architecture and 
Marine Engineering at South Kensington (the first school 
in this country for training marine engineers), which 
was later transferred to the Royal Naval College, 
Greenwich. 

This is a very brief reference to the great part played 
by the Admiralty in marine engineering, and it is perhaps 
useful, in these troubled days, to remember that the 
efforts given to produce successful fighting machines 
have often served the gentler arts of peace. 

The other organ of the State which has the most direct 
relations with marine engineering is the Mercantile 
Marine Department of the Board of Trade. I do not 
know of any other Department to which Parliament 
has given such detailed powers of control—if you will, 
of interference—as those given to the Board of Trade 
over the operations of the shipping, shipbuilding, and 
marine engineering industries. This has been the case 
since the establishment of the Department under the 
provisions of the Mercantile Marine Act, 1850. Up to 
that time nine different Government departments were 
responsible for administering merchant shipping laws 
embodied in some forty-eight Acts of Parliament. The 
Act of 1850 centred the general statutory supervision of 
the Mercantile Marine in one department, and subsequent 
legislation has increased the powers of the Board of Trade 
to make rules and regulations and to issue instructions 
for the survey of ships and for many things that pertain 
to the employment of ships, their officers, and crews. 

It is worth while correcting a popular fallacy that 
legal restrictions as they exist to-day in these industries 
are due to a modern desire to interfere with the freedom 
of maritime transport. That is quite wrong. When the 
sea carriage of goods and passengers between ports in 
a country was extended to ports in other countries, 
experience soon showed the necessity for some degree 
of uniformity in maritime practice and common customs 
and usages came into being. States embodied these 
customs and usages in legal enactments. To go no 
further back than the sixth century, you find the earliest 
sea law—the Rhodian—included by Emperor Justinian 
in his code of laws. It contained passages dealing with 
measurement of capacity, seaworthiness, wages of crews, 
rights of passengers, anchors and cables, masts, bolts 
collisions, wrecks, salvage, demurrage, charter party, 
bills of lading, &c. This Rhodian sea law has formed the 
foundation of all subsequent maritime law. So from 
earliest times sea transport, in all its aspects, has been 
the subject of State regulation. 

In this country merchant shipping legislation has, 
for the last eighty years, been unceasing, reflecting 
the changes from sail to steam—in 1824 we had only 
114 steamers with an aggregate net tonnage of 11,733 
tons—from wood to iron and steel—the first seagoing 
iron ship was built in 1832—and the changes brought 
about by the development of new types of machinery 
and fuel so well known to members of this Institute. 
“The letter killeth, but the spirit giveth life.” Legisla- 
tion is of very great importance, but the spirit in which 
it is applied is at least equally vital. There are those 
alive to-day who tell me that in early days the Depart- 
ment issued instructions, rules, and regulations without 
consulting shipowners, shipbuilders, and marine engineers. 
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has been to seek the co-operation of those concerned 
before any substantial change is made in its instructions, 
rules, and regulations. If the questions to be dealt 
with are specially difficult, the practice is to appoint 
departmental committees to inquire into the subject 
and to obtain help from the industries in manning those 
committees. The recent committee dealing with the 
examinations for marine engineers seeking Board of 
Trade Certificates of Competency in which this Institute 
assisted is a case in point. Since 1906 we have had the 
help of the Merchant Shipping Advisory Committee—a 
statutory committee so constituted as to express the 
views of the various interests concerned with the Merchant 
Navy—on which marine engineers have been represented 
from its beginning. 

This policy does not, and should not, relieve the 
Government Department of its responsibility for initiating 
and pursuing measures for the improvement of conditions 
in the Mercantile Marine, but it ensures that measures 
proposed shall receive enlightened criticism from those 
most directly affected. Such a policy is made possible 
by the essential fairness of our people, and the results 
of their deliberations are the best tribute to the work 
such committees have done and continue to do. 

It is important to note that, despite numerous Acts of 
Parliament, real supervision of ships by the State in this 
country does not go further back than 1850, and just 
about a decade before that there took place one of the 
most important events in our legislation touching the 
relation of the State and industry. This was thé appoint- 
ment of Factory Inspectors in 1833, followed by the first 
Mines Inspectors some ten years later, and by the first 
Board of Trade Surveyor in 1851. 

When the State took this step it did two things of great 
importance. First, it went a long way to make its orders 
effective, and secondly—and this was the greater change— 
it brought into the relations between the State and industry 
the independent, impartial. experienced person, who, 
on the one side, could advise the State what could reason- 
ably be expected from the industry, and on the other, 
could interpret to industry what was couched in the 
ambiguous language of the law, the necessity of securing 
certain public interests. 

This was one example of the tendency to substitute 
for the idea of the State as authoritarian the idea of the 
State as a public service. Under it the official representa- 
tive of the State department becomes less and less the 
wielder of a brief authority and more and more the 
co-operator, the adviser, the helper, the expert in certain 
aspects of industrial activity. 

The change is enormously important. In contact with 
the inspector or surveyor industry finds that “the higher 
power than they can contradict” is represented by 
accessible and tolerable creatures, often human, always 
possessing at least the outward semblance of humanity. 

The mind which lies uneasily dumb beneath paper 
regulations, so clearly drafted as to appear mere jargon, 
or cold and stilted official letters, stirs to indignant 
activity in face of a human critic, at sound of a human 
voice, and finds that what cannot be endured can often 
be cured by reasoned argument. From that to the stage 
of friendly consultation and collaboration is a short step, 
and that is the way the relations between the State and 
marine engineer are best—and usually—maintained. 

In the case of marine engineering—and, indeed, in 
the case of any living and changing industry—such 
relations are vital. The adaptation of State requirements 
to changing conditions can only be wisely made by 
co-operation between those who practise the industry 
and the advisers of the State. The consolidating Merchant 
Shipping Act is that of 1894, to which the 1906 Act made 
valuable additions in the direction of empowering the 
Board of Trade to deal with the problems of shipping 
by rules, regulations, and instructions to surveyors. 
If anyone looks at the changes in marine engineering 
practice since 1894, he will appreciate that only an 
elastic system could prevent State regulation from 
hampering and crippling progress. Such a system we 
have, and it works well because of mutual help and 
co-operation between industry and State officials. 

No one looking at the world to-day would, I imagine, 
prophesy that the State will play a decreasing part in the 
operations of industry and commerce. The public interests 
to be safeguarded in industrial operations are not less 
important than during the great mechanical improve- 
ments of the nineteenth century. In addition, the 
activities of certain Governments in controlling, stimulat- 
ing and assisting national effort are always likely to call 
for corresponding or countervailing measures by other 
States. But, given the kind of relations between the 
representatives of industry and of the State which exist 
in the case of marine engineering—as well as the other 
branches of the shipping and shipbuilding industries— 
we may hope that the activity of Governments may 
increase, rather than handicap, industrial activity. 

I would not end this address without thanking the 
marine engineers for their steady, unfailing, and effective 
help to the work of the Mercantile Marine Department 
and assuring them of the Department’s admiration and 
appreciation of their efficiency, energy, resource, and good 
comradeship. 








KursysHev Hypro-ELectric Power Sration.—It is 
reported that a Soviet Government commission has 
approved the new plan for the Kuibyshev hydro-electric 
power station to be built on the Volga. It was at first 
intended to build two stations, one on the dam and the 
second on the diversion canal which will straighten the 
Samara bend of the Volga. Later it was decided to build 
only one station on the dam at Krasnaya Glinka. Accord- 
ing to the scheme now approved, the Kuibyshev station 
will have a capacity of 3-4 million kW. It will eventually 
have seventeen generating units, each of 200,000 kW 
capacity, but the first section to be put into operation will 
consist of twelve such units. Of the power generated, 


7000 million kWh is intended for the neighbouring indus- 
tries and irrigation of the Volga region, and the remaining 
energy will be supplied to Moscow, the Gorky region, 
Ivanovo, and the South Urals. The “ Electrosila ” Works 
in Leningrad are designing the 200,000-kW generators to 





But for many years now the policy of the Department 


be installed at the station. 
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Turbo-electric Locomotive. 


In connection with its development of oil-engined 
streamlined locomotives and trains, and also of modernised 
high-power steam locomotives, the Union Pacific Railway 
has under construction a two-unit steam turbine electric 
locomotive of 5000 H.P. Each unit has a high-pressure 
boiler—1500 Ib. pressure—with a superheater, economiser, 
and air heater. The main turbine is of the multi-stage 
cross-compound type, with high and low-pressure stages 
driving the single gear of the main generator through 
separate pinions. A governing mechanism holds the 
turbine and generator at constant speed. Low-pressure 
exhaust is piped to a condenser, the condensate then 
flowing to a hot well, from which it is pumped through 
closed feed-water heaters to the boiler. With this closed 
circuit, no large tender tank is required, and the weight 
of the engine is materially reduced. The turbines run at 
12,500 r.p.m., and the generator at 1250r.p.m. The wheel 
arrangement is 4~6-6-4, and each driving axle has a 
600 H.P. direct-current series-wound motor. The weight 
of the two-unit engine is about 500 tons, with 28 tons on 
each driving axle. The tractive effort is 162,000 Ib. at 
starting and 61,200lb. continuous. Control of the oil, 
water, and air to the boiler is automatic, and is in definite 
relation for economic combustion. The air-cooled con- 
densers are served by 64in. impeller fans driven by a steam 
turbine. While the thermal efficiency will not be as high 
as that of an oil engine, the low cost of fuel oil for the 
turbine locomotive will compensate for this loss. Cost of 
maintenance and of lubricating oil should be lower than 
for an oil-engined locomotive. Although thespecial air brake 
system devised for the high-speed trains is highly efficient, 
it causes greater wear on the brake shoes and wheel 
treads, but this objection will be avoided on the turbo- 
electric locomotive by the application of electric brakes 
to supplement the air brakes. Resistance will be provided 
by pipe grids through which water will be pumped to 
carry away the heat, the steam developed in the grids 
being discharged to the condenser. 


Embrittlement of Boiler Steel. 


One result of service and laboratory studies of 
corrosion and cracking of boiler plates on American loco- 
motives is the definite conclusion that the term “ caustic 
embrittlement,” which has been applied extensively, is 
quite incorrect. It is true that there is a possibility of 
intergranular corrosion in boiler plate under tension, and 
that it can be caused by exposure of the plate to excessive 
concentration of certain salts in the water. But it has 
been demonstrated that caustic soda, which is the chemical 
usually maintained in boiler water to prevent scale and 
corrosion, will not cause intergranular corrosion except 
at an excessive concentration, and not even then unless 
silica or some similar element is present. Thus, chemists 
may continue to use, without question, the most econo- 
mical means for the control of incrustation and corrosion. 
Furthermore, it has been demonstrated that sodium 
sulphate does not afford protection against intergranular 
corrosion, even when present in great excess of the ratio of 
sulphate-alkalinity recommended in the boiler code of the 
American Society of Mechanical Engineers. Thus there 
is no incentive to maintain this high ratio by adding sodium 
sulphate to the boiler water. As a result there will be less 
tendency to foaming, with the decreased amount of 
dissolved solids. None of the common inorganic salts 
will afford protection against intergranular corrosion of 
steel under tension, but experience on the Chicago and 
North-Western Railway proves that such protection may 
be obtained by the presence of a small amount of lignin 
compounds. Tannin compounds will also afford pro- 
tection, except that oak or chestunut tannins are less 
effective. With larger engines, higher boiler pressures, 
longer engine runs, and greater engine mileage there has 
been increased trouble from cracks in boiler shells, bui 
this type of cracking has been very difficult to explain. 
Tn view of the consequent troubles and expense, thorough 
investigation has been carried on for some years by a joint 
committee representing the railways, engineering societies, 
Government bureaux, and large users of boilers. 


Notable Oil Well Drilling. 


In the development of the American oilfields 
two prominent features are rapid drilling and the drilling 
of the deepest producing oil well in the world. This 
deep well, in California, has penetrated to a depth of 
15,004ft., and is producing oil from sand strata at 13,092ft. 
to 13,175ft. It was drilled to the full depth in 284 days 
and completed for production in twelve days more. A 
special feature of the work was chemical treatment of 
the mud at the drill in order to hold back shales which 
had a tendency to cave in. At a depth of 11,584ft. it 
was necessary to “fish” or recover damaged drills due to 
the dehydration of the heavy drilling mud on the face 
of the sand encountered at that depth. A survey at 
11,570ft. showed a deviation of only 21ft. from the 
vertical, and below that the maximum deviation is 
24 deg., so that the well is unusually straight and near 
the vertical. The temperature ient ranges from 
196 deg. Fah. at 6000ft. to 268 deg. at 15,000ft., or an 
increase of 1 deg. for every 125ft. of depth. Subsurface 
pressures range from 2950 lb. per square inch at 5000ft. 
to 5650 lb. at 13,175ft. One of the great difficulties in 
deep drilling is in keeping the drill pipe from sticking 
in the hole or shearing off on account of frictional resistance 
to turning. This difficulty has been greatly reduced by 
the developments in the preparation and use of drilling 
mud to secure a hydrostatic head resisting constriction, 
to preserve the wall of the hole, and to counter ce 
the weight of the drill pipe. The 3$in. drill pipe in this 
case weighed 15} lb. per foot, exclusive of joints. Its total 
weight at the bottom was 126 net tons. .In prospecting 
an oilfield in Texas, seventy-six wells aggregating 


282,435ft., were drilled in 345 working days, or at the 
average rate of 819ft. per day, or 34-1ft. per hour. Allow- 
ing for the fact that this was all done by one machine 
and that about seventy operating days were occupied 
in moving from one site to another, besides time spent in 
changing bits and other incidental work, it is estimated 





that actual drilling was at the rate of about a foot per 
minute. 


Dyke and River Bank Revetment. 


The task of preventing flood and current erosion 
on the banks and levees—or dykes—of the Mississippi 
River has resulted in a surprisingly long list of varied 
revetment construction, aiming at a combination of effi- 
ciency and economy. With the increasing development of 
great reservoirs for flood control and water power, there 
is a similar task in providing erosion protection for dams, 
levees, and . Two unusual methods have been 
devised for the earth dam of a power and irrigation district 
in Nebraska, as substitutes for ordinary loose rock “ rip- 
rap,” since suitable rock is not available within a range of 
some 200 miles. The first material is burned clay, sug- 
gested by the former extensive use of such material for 
railway ballast, although such ballast is now practically 
obsolete. But instead of producing small pieces, as a 
substitute for broken stone, the idea in this case was to 
burn the material into massive blocks of vitrified clay. 
Both clay and loess soil were tried, as well as the burning 
of bricks to such temperature that they would fuse together. 
In this way blocks weighing as much as 1000 Ib. have been 
produced. These are laid to form a mat on the earth 
slopes and smaller blocks are used to fill in the voids. 
The weight per cubic yard is about 2050 Ib. if common 
brick is used, or 2700 Ib. if pressed brick is used, the latter 
figure comparing well with quarry rock. As an alterna- 
native, designs were made for precast concrete blocks, 
forming a rough surface to break up wave action. These 
blocks are 4ft. 6in. long, 18in. deep, and 6in. thick, with 
lugs on the side and two long openings in the web. The 
blocks are laid with the length horizontal and are bound 
together by being strung on locking bars which pass 
through the openings. The blocks weigh from 320 Ib. 
to 380 lb. each, and as the rods are relatively small, the 
blocks will form a flexible mat. Coarse gravel will be used 
to fill all voids. The dam is 2 miles long and 160ft. high, 
with an upstream slope of 3 to I. 


Foundry Research and Practice. 

Proceedings at the annual meeting of the 
American Foundrymen’s Association indicate that new 
types of metals and more exact control of their charac- 
teristics are evident lines of future development. One 
feature is the production of spheroidised pearlitic malleable 
iron from white iron containing elements which retard 
graphitisation, the resulting micro-structure containing 
temper carbon and cementite in a matrix of ferrite. The 
white iron is prepared in an air furnace to average 2-43 per 
cent. total carbon, 1-03 per cent. silicon, 0-34 per cent. 
manganese, 0:08 per cent. sulphur, and 0-15 per cent. 
phosphorus. The cleaned castings are heated to 1700 deg. 
to decompose the cementite; then cooled rapidly below 
the critical temperature to produce fine-grained pearlite ; 
then held at a temperature in the spheroidising range ; 
and finally cooled rapidly. Control of the moisture content 
in the cupola blast is found to increase the stability of iron 
carbide and thus eliminate unmachinable hard spots that 
may lead to rejection of castings in the shop. Blast pres- 
sure may be varied within a wide range to vary the melt- 
ing rate, and the iron will show no undue variation from 
normal. Higher pressures may be used with by-product 
coke than with coke from beehive ovens. In steel foundry 
work there is a five-zone continuous heat treatment 
furnace, and also a high-frequency electric induction fur- 
nace for slagging operations. There is also increasing 
interest in the development of the converter process. As 
to the appearance of iron castings, the micro-structure of 
the metal has a relation to the use of enamel finish. Another 
development in malleable iron is the production of fully 
annealed castings in a cycle of only fourteen hours, with 
the advantages of lower annealing costs and high tensile 
properties. The silicon is rather higher than usual, to 
promote graphitisation, and so shorten the annealing time. 
These castings show a yield point of 44,000 lb., and a tensile 
strength of 55,000 lb. to 60,000 Ib., with an elongation of 
15 to 20 per cent. 


Multiple-arch Concrete Dam. 


THE Bartlett dam now under construction on the 
Verde River, in Arizona, will be the highest of its unusual 
type, and will form a lake or reservoir for irrigation 
purposes. Its total height above foundation will be 
287ft., as compared with 256ft. for the Lake Pleasant 
dam of the same type, also in Arizona. The new dam 
has a crest length of 750ft. and a crest radius of 1380ft. 
It consists of ten semi-circular barrel arches having a 
slope of about 1 to 1, and with a span of 48ft. between 
double-wall abutments or buttresses, 8ft. thick, which 
are spaced 70ft. between centres. The arch radius is 
24ft., and the shell thickness varies from Tin. at the 
bottom to 3in. near the crest. With a reservoir head up 
to 100ft., water for irrigation will be discharged through 
three hydraulically operated vertically sliding gates, 
6ft. by 74ft., but for higher heads there will be two 6ft. 
steel pipes built into one of the abutments and fitted with 
needle valves 5}ft. in diameter. The spillway or waste 
channel, paved with concrete, is formed on an easy vertical 
curve and has a width of nearly 200ft., the discharge 
being controlled by three vertically sliding gates, 50ft. 
by 50ft., operated by electric motors driven from petrol- 
electric generating units. With the reservoir full, the 
channel will carry off about 175,000 cubic feet per second, 
but at maximum flood level it will be increased to 
225,000, with water flowing 4ft. deep over the crest of the 
dam. The foundation is in granite formation, having 
joints practically parallel with the river channel and 
mainly vertical; they were closed by grouting through 
diamond drill holes 75ft. and 100ft. deep, and 2}in. in 
diameter. A 3 to 1 mixture was used, pumped in under 
pressures of 50 lb. to 350lb. Concrete is made in a 
stationary plant and delivered to a hopper on the work 
by a double-cylinder piston pump with siamised connec- 
tion to an 8in. pipe line carried on a light truss bridge at 
such elevation as to allow of pairing a 40ft. lift or height 
of the dam. Concrete has been pumped in this way to a 
distance equivalent to 1300ft. horizontal, account being 
taken of the various bends, and it has been pumped 
to a maximum height of 45ft., with a maximum quantity 
of 50 cubic yards per hour. Owing to the hot climate 
the pipe was wrapped and sprinkled. Small tip carts 


or “‘ buggies ” conveyed concrete from the hopper to the 
place of deposit. 


New York World’s Fair. 


The Exposition or World’s Fair which the city 
of New York will hold in 1939 and again in 1940 is being 
built on an area of 1200 acres of reclaimed land which was 
formerly a salt water marsh. About 7,000,000 cubic yards 
of ashes were deposited in nine months, and where this 
deposit is more than 30ft. deep the building foundations 
are of the spread type. With less depth, creosoted piles 
are used. After November, 1940, the site is to be cleared 
for park purposes. In general, the main buildings are 
but one storey in height and have no windows. Bolted 
steel framing, with wood studding, is covered with plastered 
board, faced on the outside with welded wire lath and 
stucco. The inside is faced with plaster board, which—as 
well as the stucco—is painted. Insulation of aluminium 
foil is packed between the studs. Roofs are flat, with a 
slope of 1 in 48, and are supported by steel trusses, girders, 
and beams carrying wood rafters for a covering of plank 
and felt. The management is erecting a score of immense 
buildings, while private exhibitors are putting up twice 
that number and there will be numerous structures by 
American Federal and State Governments, cities and 
foreign Governments. The total cost is put at £30,000,000. 
Among the spectacular structures are a steel-framed globe, 
200ft. in diameter, and a steel-framed pylon, 700ft. high, 
this pylon having a triangular section with sides 65ft. wide 
at the base. The interior of the globe will be finished as a 
great panorama. Where concrete footings or pedestals 
are used they have holes cored by paper cylinders for the 
insertion of explosives to facilitate removal or wrecking 
after the close of the Fair. Bolted connections for 
the steel framing will serve the same purpose and increase 
the salvage value. The two buildings erected by the State 
of New York and the city of New York are to be perma- 
nent structures for park service, but all other structures 
will be temporary. They are of fire-resistant type, with 
standpipe systems and fire protective equipment, while 
some of them will have sprinkler systems. 


Oil-engined Power Stations. 

A report on the operation and maintenance of 
American power stations having oil-engine equipment for 
regular, stand-by, or peak-load service points out the 
importance of care in the selection of auxiliary equip- 
ment. Cooling towers or spray ponds, with their pumps, 
should be in duplicate—or preferably triplicate—for 
effective work. Heat exchangers for water to water 
or water to oil are often too small, for while large enough 
originally they lose capacity by the inevitable accumula- 
tions on the tubes, so that the rate of heat transfer is so 
reduced that inadequate cooling may result. Treatment 
of the cooling and circulation water is important, since 
practically all water contains scale-forming impurities. 
They may be removed by the zeolite type of water 
softener. Water lost by evaporation in the cooling tower 
or pond must be replaced, and the pool water drawn 
occasionally to prevent excessive concentration. This 
renewal may range from 1 to 3 gallons per horse-power- 
hour. In situations where high winds prevail the cooling 
tower may have advantages over the spray pond. In 
either case the water should be cooled to 10 deg. or 12 deg. 
Fah. of the wet-bulb reading. Air filters are very necessary 
as has been shown by the dust storms of recent years. 
Good fuel oil is essential to economic fuel consumption 
and engine maintenance. It should be checked as to 
chemical characteristics before being unloaded, but 
viscosity, fire, flash, ash, and carbon number are more 
important than specific gravity. Complaints are made 
sometimes as to noise, smoke, vibration, and odour 
emanating from the station. Silencers may quell the 
exhaust and intake noise, and wave traps will break up 
low-frequency waves which are not audible, but which may 
cause shaking of doors and windows in adjacent buildings. 
Low-frequency noises from air compressors for scavenging 
or air-injection systems are troublesome and require 
special treatment. Isolation of the engine foundations 


is generally practicable for preventing vibration. While 
‘“‘ anybody ” can run an oil engine, competent operators 
are essential for good and economic results. The best 


operator is said to be “ a peculiar combination of machinist 
and watch engineer.” 








BRITISH STANDARDS INSTITUTION. 


All British Standard Specifications can be obtained from the 
Publications Department of the Institution at 28, Victoria Street, 
London, S.W.1. The price of each specification is 2s. 2d. post 
free, unless otherwise stated. 


TRAIN LIGHTING ACCUMULATORS. 

No. 454—1938.—At the request of the Railway Clearing 
House the British Standards Institution prepared in 1932 
a specification for lead-acid train lighting accumulators 
(Plante and Faure type), B.S. 454. A revision of this 
specification has now been issued, in which the subject- 
matter has been rearranged and amplified where experi- 
ence has shown this course to be desirable. In particular, 
the conditions under which acceptance tests are to be 
carried out have been revised. A schedule of particulars 
to be completed by the manufacturer when tendering, 
and an appendix specifying the method of determining 
the internal resistance, where specially called for, have 
been added. 


ELECTRODES FOR SPOT WELDING MACHINES. 

No. 807—1938. This standard lays down the form and 
dimensions of the hole in the electrode holder and of the 
shank of the electrode which fits into the hole. -In the 
case of heavy pressure machines it is desirable to reverse 
this method of attachment and provide the arm of the 
machine with a spigot which fits into a hole in the elec- 
trode. In such cases the form and dimensions of the 
spigot and hole should be the same as those laid down in 
this specification. The taper specified was selected as a 
result of a number of tests with various angles of taper, 
and the one standardised was that which was found to be 
most suitable when all factors affecting service were taken 








into account. 
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The prices quoted herein relate to bulk quantities. 


f.o.b. steamer. 
After the Crisis. 


The principal effect of the crisis upon the iron 
and steel markets was to accentuate the disposition pre- 
viously shown by consumers to withhold business. This 
had been a characteristic of the market for many months, 
and it is generally assumed will continue to be so until 
some indication is given as to the prices that will rule 
after the end of this year. Following the crisis a few orders 
of a general character were released, but there has been no 
indication of any active buying such as might have been 
reasonably expected: to take place in the early part of 
October when as a rule the autumn demand makes itself 
felt. The department of the British steel market which 
benefited most from the prospects of war was the sheet 
trade. Considerable quantities of this material were 
required for use in connection with A.R.P. work, and as 
a result the sheet mills, which had been the most depressed 
section of the steel industry, suddenly became busy, and in 
some cases the works were almost fully employed. This 
gave rise to reports that some of the makers were unable 
to give convenient delivery, and the British Iron and Steel 
Federation issued a statement to the effect that ‘in spite 
of the increased demand for corrugated sheets the works 
are experiencing no difficulty in satisfying all require- 
ments.’’ It was also pointed out that the standard prices 
fixed in accordance with the official arrangements were 
applicable. Overseas buyers of iron and steel did not 
believe apparently that there was an imminent prospect 
of war until late last week, but when they awoke to the 
danger of the situation there was a large volume of 
inquiry for export, of which, however, only a proportion 
developed into orders. When the settlement was announced 
there was a rapid decline in the amount of business offer- 
ing. The Belgian and Luxemburg steel works benefited 
to a greater extent than the industries of those countries 
which were more likely to be involved in hostilities. The 
export demand, however, at no time reached the stage of 
panic buying, but considerable uneasiness was expressed 
by foreign buyers as to the fate of shipments due to be 
made within the next few weeks, and the offices of most 
export merchants were inundated with cabled inquiries 
So far as can be seen this week, the overseas markets 
have now settled down to the apathetic conditions which 
have characterised them for nearly the whole of this year. 


The Pig Iron Market. 


Just as the pig iron market was not greatly 
affected by the international crisis, so the settlement has 
not had any perceptible influence upon the course of 
business. The uncertainty of the outlook undoubtedly 
caused a certain amount of buying to be held in abeyance, 
but before the crisis became acute trading in this depart- 
ment was limited to small parcels, and this week it is 
difficult to discern any improvement. Although the 
stocks in consumers’ hands have been reduced, they are 
sufficiently heavy to act as a brake upon new business. 
Even when users are in a position to renew expiring con- 
tracts they provide for only a few weeks ahead. In this 
their attitude is governed by the belief that when the 
new prices are fixed it will be found that a substantial 
reduction has been made from present levels. This view 
is supported by the recent utterances of at least one 
prominent maker and a conviction that the costs of manu- 
facturers have been greatly reduced during the past 
twelve months. In the Cleveland market business has 
been on a limited scale; but this week there has been 
some increase in specifications against running contracts. 
There is only an intermittent production of Cleveland 
foundry iron, and the makers are able to meet all demands 
upon them from their stocks. At the same time, it is 
expected that owing to the reduction in the accumulations 
of foreign iron business in Cleveland qualities will expand 
during this quarter. Recently a few parcels have been 
shipped to Scottish founders, but the demand is spasmodic. 
In the Midlands consumers’ requirements are not sufficient 
to do more than absorb the reduced output of foundry 
descriptions. Many consumers have large stocks in 
hand, but there are others who, by keeping off the market, 
have reduced their reserves and who now show more 
inclination to cover their future requirements over a 
limited period. Consumers of high phosphoric iron are 
showing a disposition to purchase forward. In the 
Lancashire market rather stagnant conditions continue 
to rule, and in Scotland the position is unsatisfactory as 
the production of foundry iron appears to be in excess of 
the demand. Business in the hematite market has been 
quiet, but there has been an improvement in the tonnages 
passing into consumption and as a result specifications 
against existing contracts have been coming to hand 
rather more freely. 


The North-East Coast and Yorkshire. 


There was no increase in the rate of production 
during the crisis at the heavy steel works on the North- 
East Coast, and since the settlement the position has not 
materially varied. All the works have a fair tonnage of 
orders on their books to work off, but it is calculated that 
production is not more than 50 per cent. of capacity, and 
probably this rate is only barely maintained. Consumers 
still hold heavy stocks of semi-finished steel, and until 
these are out of the way the demand for British billets 
and sheet bars is not likely to show an improvement. 
Nevertheless, at some works sufficient inroads have been 
made into these accumulations to enable a few new orders 
to be placed. Business in finished steel is spasmodic, 
and the general view is that orders are being held up until 
the prices for next year are known. The dearth of ship- 
building orders and the consequent restriction of the 
demand for plates and sections is severely felt by the steel 
works, and for the time being there seems little prospect 
of any revival in this industry. The constructional engi- 
neers on this coast are fairly busy, and are taking good 
tonnages of joists, angles, &c., but most of the material 








Markets, Notes and News. 


Unless otherwise specified home trade quotations are delivered f.o.t. 
A comprehensive list of the prices of materials mentioned below will 


is in satisfaction of existing contracts, and the amount 
of new business which this branch of the industry is able 
to provide is disappointing. Hopes which were entertained 
of a revival in the export demand early this month have 
faded, and the amount of constructional material sent 
abroad is well below the normal for the time of year. 
The plate mills are not operating at capacity and the 
makers are pressing for new orders which, however, are 
difficult to obtain. The sheet mills for the first time for 
months are actively engaged on material required for 
armament purposes, and particularly for air raid defence. 
There has been some improvement in overseas business, 
but the movement in this direction is decidedly slow. 
In the Yorkshire district a sharp expansion in the demand 
for acid and basic billets has taken place. As business 
in this market has been restricted for many weeks this 
development was welcomed as a possible indication of a 
sustained revival. The movement, however, has not yet 
spread to other departments, and for the most part the 
demand for the products of the Sheffield mills has been 
quiet. Some of the works have good orders in connection 
with rearmament, but these are mostly of interest to the 
manufacturers of special steels. One of the consequences 
of the growth of this business is that several electric 
furnaces have been put into commission. Both the heavy 
and light engineering establishments of the district are 
well employed, and are providing a steady outlet for 
special steels. 


Current Business. 


The North British Locomotive Company, Ltd., 
Glasgow, has secured an order valued at £400,000 for 
thirty locomotives for the New Zealand Government. 
The Brush Electrical Company, Ltd., are to supply a 
power station for an 8000-kW turbine power installation 
for East London, South Africa. Shell-Mex and B.P., Ltd., 
have given out orders for twelve large oil tankers, seven 
to builders on the Tyne, three on the Tees, and two on the 
Wear. A large site at Briggate, Leeds, at present occupied 
by a cinema and shops, has been acquired by Marks and 
Spencer, Ltd., for the construction of a stores. Stretford 
Town Council have passed plans for extensions to the West 
Works of the Metropolitan-Vickers Electrical Company, Ltd. 
Alder and Mackay, Ltd., lighting engineers and makers of 
gas meters, New Grange Works, Edinburgh, have acquired 
the business of Goskirk and Co., electroplaters, Norton 
Park, Edinburgh, which has been converted into a limited 
liability company. Additional railway tracks are to be 
put down at Tyne Dock by the Tyne Improvement Com- 
mission at a cost of over £5000, which will also construct 
a bridge over the River Don, which will cost about £2000. 
The Commission has let a contract for the clearing of a 
derelict site on the Mercantile Drydock Company’s estate 
at Jarrow, which will be made suitable for the starting of 
new industries. Owing to the closing down of the coke 
ovens at the Newport works of Dorman, Long and Co., 
Ltd., Middlesbrough Town Council have been obliged to 
approve an increase in the price of gas of 54d. per 1000 
cubic feet, or 1-1d. per therm for the quarter commencing 
in January. The new price will be ls. 5d. per 1000 cubic 
feet, or 5-8d. per therm, less 10 per cent. discount. As 
from October Ist, Mr. A. L. Scott, 19, The Drive, Arden 
Park, Bredbury, near Stockport, will represent Bradley 
and Foster, Ltd., Darlaston, for the sale in Lancashire of 
their pig irons and chilled grit. The Department of 
Overseas Trade announces that the following contracts 
are open for tender :—-New Zealand Public Works Depart- 
ment: One 1-ton electric crane and one electrically driven 
hoist block (Wellington, November 15th). Indian Stores 
Department: Supply and delivery of one A.C. motor- 
driven tube well turbine pumping set, vertical spindle, for 
the pumping of 20,000 imperial gallons per hour when 
working water level in tube well is R.L. 617-73 (New Delhi, 
October 22nd). South African Railways and Harbours 
Administration: Supply and delivery of one electrically 
heated furnace suitable for melting white metals of various 
compositions ; alternative quotations for tilting and non- 
tilting furnaces are now required to be submitted with 
tenders (Johannesburg, October 12th). 


Copper and Tin. " 


There has been a lull in business in electrolytic 
copper following the passing of the danger of an immediate 
war. Deliveries, which were suspended in several direc- 
tions, have been resumed and negotiations for fresh business 
have been opened. The number of actual transactions, 
however, has not been large, which may be partly explained 
by the fact that the ndustries in a considerable part of 
the Continent have had to slow down operations owing 
to the workmen having been mobilised. The gradual 
restoration of more normal conditions should bring about 
a fresh demand for copper, although the market is rather 
apprehensive that some of the heavy purchases made 
before and during the crisis will find their way back to 
the market. It must be remembered, however, that a 
great deal of this metal was bought by Governments 
for armament purposes, and there does not seem to be 
any immediate intention of a slackening off in these 
programmes. In the United States buying has been on 
a moderate scale, but with the international outlook more 
reassuring consumers there have shown greater interest 
in the metal. France has not bought large quantities 
of copper for some time, but is understood to have covered 
her requirements a few weeks ago. There has been some 
buying by Scandinavian countries, and India at 
the end of last week ensured supplies by taking good 
tonnages. American figures give the exports of refined 
copper during August as 32,608 tons, compared with 
39,903 tons in July, the total for the first eight months 
of this year being 235,154 tons. In the standard market 
a fair amount of activity developed early this week, and 
dealers who had been busy squaring their accounts in 
preparation for any eventuality showed fresh interest 








Export quotations are 
be found on the next page. 


in forward business.... Inactive conditions have ruled 
in the tin market this week, and prices have remained 
fairly steady. Consumers have persisted in their rather 
cautious attitude, and the tendency noted at one time 
during the crisis for American buyers to cover their 
requirements has faded away. Some business has been 
transacted with Continental buyers, but on the whole 
the volume of trading in this metal has been disappoint- 
ing. It is suggested that the buying by American users 
in anticipation of the outbreak of war in Europe has 
rather overloaded that market, and that fresh buying 
is not likely to develop for some time. The statistics for 
September published by Mr. W. H. Gartsen show little 
change in the visible supply. The total at the end of that 
month is given as 20,219 tons, compared with 20,108 tons 
at the end of August. The carry-over in the Straits 
Settlements in September is 6441 tons, and at the Arnhem 
smelter 4209 tons. The supplies last month totalled 
7804 tons, of which 2130 tons consisted of shipments 
of Straits tin to the United States. The deliveries 
amounted to 7693 tons, and of these the United States 
is credited with 4465 tons, Great Britain with 928 tons, 
and Holland with 173 tons. 


Lead and Spelter. 


The activity in the lead market due to expecta 
tions that in the event of war there would be a heavy 
demand for the metal died down after the settlement. 
There has been a certain amount of buying, however, 
for industrial purposes. Most consumers continue to 
watch the market closely, as it remains to be seen to what 
extent the activities of the Lead Producers’ Association 
will affect the position. There is talk of the price being 
stabilised at £18, but the market is inclined to regard this 
as a somewhat high figure. Much will depend upon the 
extent to which the producers will decide to curtail their 
outputs. So far as the ordinary commercial demand is 
concerned, there is not likely to be much change in the 
conditions which ruled previous to the crisis. The cable 
makers are still busy and the pipe and sheet makers have 
a big reserve of orders on their books. The situation in 
this respect, therefore, is fairly satisfactory, although 
the requirements of lead consumers are not likely to be 
on such a heavy scale this autumn as was the case a year 
ago. In America the activity in evidence for the past 
two or three weeks has been well maintained, and the 
producers apparently have some difficulty in keeping 
pace with the demand. The stocks in this country show 
a tendency to increase, and the total in London Metal 
Exchange warehouses at the end of September totalled 
9283 tons, against 8782 tons at the end of August. The 
September figure included 6184 tons in bond and 3099 
tons duty free.... Prices in the spelter market have 
fluctuated, but the general tendency has been towards 
lower levels than during the crisis. There was a fair 
amount of speculation, and a number of accounts 
apparently were liquidated when the outlook became more 
pacific. The consumptive demand, however, has been 
well maintained, although it is not so strong as last week, 
when the galvanisers bought on a larger scale than for 
many months. There has been some buying this week 
from other users, including the makers of bearing metals 
and the brass makers. The demand, which last week 
was almost entirely for prompt and nearby metal, has 
now become more normal and more interest has been 
shown in forward business. 


Non-ferrous Metal Average Prices. 


For the first time for several months, the official 
non-ferrous metal average prices for September published 
by the London Metal Exchange, show a substantial 
increase over the previous figures. This is due to the 
influence of the international crisis and to buying for 
armament purposes. The quotation for cash copper rose 
by £1 5s. 4d., and for three months by £1 3s. 8d. above 
the August average, whilst there was an advance of 
£1 6s. 2d. in the average quotation for electrolytic, the 
price for wire bars being £1 7s. 6d. higher than in the 
previous month. The September quotation for best 
selected copper was £1 7s. 3d. above the average for 
August. The comparative steadiness in the tin market 
resulted in only a moderate increase in the average 
quotation, but for cash tin the price was lds. 4d. and for 
three months 11s. 9d. higher than the average for August. 
There was a substantial rise in the price of lead in 
September, which for shipment during the current month 
was 17s. 7d. above the average for August, shipment 
in the third following month being 18s. 5d. higher, whilst 
the mean showed an improvement of 17s. lld. In the 
case of spelter there was a moderate improvement. The 
average quotations for shipment during the current month 
and also during the third following month were Ils. 5d. 
higher for September than for August. The following 
are the official London Metal Exchange quotations for 
September :— 


STanDARD CorpPER ... Cash (mean) £41 18 Oy 
3 Months (mean) £42 1 42, 
Settlement £41 18 “354 
ELECTROLYTIC COPPER Eee £47 12 79 
ELEectTroLtytic WIRE Bars £48 2 35% 
Best SELECTED CorPER (mean) £47 8 7} 
STANDARD Tin... ...Cash (mean) £193 17 10,4 
3 Months (mean) £194 14 3x5 
Settlement £193 17 04 
(For shipment the current month ... £15 4 117% 

For shipment the third following 
Leap month Fen Sih eed ASS, ade 9a £15 8 0%; 
Mean £15 6 5g 
Settlement <..0 .2) ih <n tt MIS AE 
( For shipment the current month.. £14 0 OY 

For shipment the third following 
SPELTER tie ses” ade eee get) "ee £14 4 104% 
Mean F £14 2 10% 
Settlement £14 0 954 
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Makers’ official home trade price, per ton, delivered wns stations. 


Current Prices for Metals and Fuels. 


from Associated British Steelmakers. 











PIG IRON. STEEL (continued). 
Home. Export. *Home. tExport. 
Foundry home prices, except for Scotland, less rebate of 5/-. £ a. d. £ « d. 
D/d Teesside Area.) Giascow anp District— 

N.E. Coast— £8. d. £8. d. Angies - 0 6.. 10 12 6 

Hematite Mixed Nos. ... 6 12 6 ... a Tees... + 12 0 6.. 11 12 6 
a No. 1 613 0... 776 Joists corey 8 10 12 6 
Cleveland— Channels.. ; os EGS". 10 17 6 
ee tai ee bie exe ‘ene Rounds, Sin. and c Ch... Se Oe 11 12 6 
= o under 3in. - 12:13 Ot... ll 0 0 
No. 3 G.M. B. 5 9 0 6.0 0 : . 
No. ¢ Foundry 510 0 519 6 Flats, Sin. and under isn hagee J0%... Ht. 6.9 
Basic 500 ox: Plates, jin. (basis) Boe oe. ee | per £0 -2 
” Stic ress ~ 21113 0... ll 5 0 
MipLaNDs— pa tin. « Bo we. 11 10 0 
Staffs— (Delivered to Black Country Station.) i fein. a ae wal 1115 0 
North Staffs Foundry ... 5 11 0... — Un. %in. to —e ae: 
” » Forge 5 6 0... ... ac 6 lb. per sq. ft. (8-G.) 1210 0 1210 0 
Basic 5 0 Oto£5 5 0 = Boiler Plates, jin. 1118 0 12 2 6 
eee Sourn Wars ArREAa— £ »s. d. £ s. d. 
Foundry No. 3 :s 8 * Angles a 2 10 12 6 
Forge idieaiiis “a Tees... 120 6.. 11 12 6 
Derbyshire— Joists Se Oa ae ee 10 12 6 
No. 3 Foundry 511 0 = Channels.. ie a ee 1017 6 
Forge 5 8 0 _ Rounds, Sin. alia up ss 6.6. 11 12 6 

ScoTLaNnD— es under 3in. 12 13 ot... 2: -@ «SD 
Hematite, f.o.t. furnaces 6 13 0 = Flats, 5in. and under 12 13 Of. 11 0 0 
No. 1 Foundry, ditto ... 6 0 6 — Plates, jin (basis) 1110 6 ll 0 0 
No. 3 Foundry, ditto ... 518 0. = a frin. ... 1115 6 il 5 6 
Basic, d/d a a —_ *” BOs asc insek tie as Maas 1110 O 

N.W. Coast— (813 o4d/ seeds » — tein. + + 12 6 6... 1115 0 
Hematite Mixed Nos. ...; 6 18 6 ,, Sheffield Un. Yin. to and incl. 

ae Birmingham 6 Ib. per aq. ft. (8-G.) 1210 0... 12 2 6 

. - ae ES ye a) —_—_—_—_——————_ | IngLanp—r.0.9.— BELFAST. Rest or IRELAND. 
£ s.d. £ 8s. d. 

MANUFACTURED TRON. “ Angles whl <8i ll 8 0 

Lancs anpD YorKs— £ ee eet: — rive ie Waging oe 

ao os pear Joists ee Ok a ie 1115 6 

Coowm Bare (BS 0... a Channels... sgl agg r tors? 11 13 0 

Best Bars - IS 18.0 ... i Rounds, 3in.andup ... 12 5 6... ... 12 8 0 

MripLanps— +» under Sin. oS et, eae 13 0 6 
Crown Bars - « 18° 5 0.. —_ Plates, jin. (basis) SS a 1115 6 
Marked Bars (Staffs) 1515 0.. — eS pin. ... va) a. ne 12 0 6 
No. 3 Quality peepee ean Oe _ - fin. RR SABA ack 12 5 6 
No. 4 Quality -12 2 6.. a op) re ot ah PW FO 12 10 0 

ScoTLanp— Un. fin. to fin. incl. aos" @-. 12 5 6 
Crown Bars Se Be Ola 13 5 0 t Rounds and Flats tested quality ; onsen, 9s. less. 
a le: py shah er OTHER STEEL MATERIALS. 

N.E. Coast— Home. Export, f.o.b. 
Crown Bars me oe eee 13 5 0 Sheets. 2 = a: £ s.d. 
Best Bars ee a 3. 15.96 11-G. and 12-G., d/d 1415 0 
Double Best Bars hk 8: Dx 14 5 0 creas | ae 15 2 gp 1G. to 14-G12 10 0 

NoRTHERN IRELAND AND FREE STaTE— 14-G. to 20-G., d/ id 1510 0 15-G.to20-G1215 0 
Crown Bars, o-- te ae 6 — 21-G. to 24-G., d/d 15 15 0 21-G.to24-G13 0 0 

: ee = - eee = se 25-G. and 26-G.,d/d ... 16 10 0 25and26-G 1315 0 
STEEL. South Africa, Rhodesia, Nyasaland, £14; Canada, £14 12s. 6d., 
*Home. tExport. f.o.b. basis. Irish Free State, £15 15s., f.0.q., 4-ton lots. 

LonNDoN AND THE SouTH— £ s. d. 2 tga: The above home trade sheet prices are for 4-ton lots and over; 
Angles oe 10 12 6| 2-ton to 4-ton lots, 7s. 6d. per ton extra ; and under 2-ton lots 
Tees... 12 3 0.. 11 12 6 | to 10-cwt., £2 per ton extra. 

Joists Ms B00 10 12 6 Galvanised Corrugated Sheets, basis 24-G.— 
Channels.. M 8) 4... 1017 6 Home. £ s. d. 
Rounds, tin. end « up. 2:3 @ .. 1112 6 4-ton lots and up ... 18 10 0 

“4 under 3in. 12 15 6f.. 2° 08. * 2-ton to 4-ton lots 18 17 6 
Flats, under 5in. ... 12 15 6f.. ll 0 0 Under 2 tons vas” ean, Se ee 
Plates, jin. (basis) m.3s ©... li 3 Export ; India, £17 15s. py 2 C.i., f: " Trish Free State, 

—— oe 2 38 4 .. a. £: 3 £18 10s. f.o.q.; General, £15 15s. f.0.b., 24-G. basis. 

a tin. | ae Re ee 11 10 0| TiN-PLaTEs— 

er Bascote iD). @: @ ..2 1115 0 20 by 14 basis, f.o.b. Bristol Channel Ports, 20/3 to 21/6. 
Un. fin. to ond. inet. Tin-plate Bars, d/d Welsh Works, £7 15s. 

6 Ib. per sq. ft. (8-G.)... 12 10 0 12 10 0| BrtteTs—100-ton lots and over, 35 to 100 tons, 5/— extra ; less 
Boiier Plates, fin. 12 3 0 12 2 0 than 35 tons, 10/- extra. £ s. d. 

Norrs-East Coast— he ee Soft (up to 0-25% C.), untested ... 717 6 
Angles Shain Bes 10 12 6 ” » tated 876 
Tees... 12. O16: 1110 0 Basic (0- 33% to 0-41%C.).. + teow Heredia, “RES 
hae it< ell 10 12 6 » Medium (0-420 0-60%C.) ... ... .. 9 2 6 
Channels... » Ms S8r 5 IT. » Hard 0-61% to 0:85% C.) . 912 6 
Rounds, 3in.andup ... 12 0 6 .. 11 12 6 » m (0°58% 10 0-995, 0.) ls 

a under 3in. 12 13 of.. wos ” » (over 0:99% C.) + 10 12 6 
Plates, jin. (basis) ae ie ee i 0° 8 Rails, Heavy, 500-ton lots, f.o.t.... 10 2 6 
ee «ei ik. 5... 11 5 0 » Light, fos. . oes 
a tin. 12.380... 1110 0 : ; ; 
» yin. : 12080". 1115 0 FERRO ALLOYS. 
Un. fin. to and “incl. Tungsten Metal Powder 4/9$ per lb. (nominal) 
6 Ib. per sq. ft. (8-G.)... 12 10 0... 1210 0} Ferro Tungsten 4/8 per lb. (nominal) 
Boiler Plates, jin. - at 36" 0: :.; 2 2 0 Per Ton. Per Unit. 
MIDLANDS, AND LEEDS AND DistRicT— Ferro-Chrome, 4 p.c.to6p.c.carbon £24 5 0 7/6 
Pa: 4. £ s. d. “ 6 p.c. to 8 p.c. . £24 0 0 7/6 
Angles ee ae” ae a 10 12 6 2 8p.c.tol0p.c. ... ... £24 0 0 7/6 
Tees... dee DR Beit cp 11 12 6 a Max. 2 p.c. carbon . £36 0 0 1l/- 
Joists soo ee OD Se 10 12 6 ” » ILp.c. carbon . £88 5 O 11/- 
Channels... ek, oe ae 1017 6 * » 0-5p.c.carbon £41 0 0 12/- 
Rounds, 3in. and up ht. a. @ .. 11 12 6 “a »  earbon-free - 10d. perlb. 
= under 3in. a2 83 Ot... 11 0 0O| Metallic Chromium - «. 2/5 per lb 
Flats, 5in. and under ... ... 12 13 O$.. 11 0 0O| Ferro Manganese (loose), 76 p-c. . £18 15 O home 
Plates, jin. (basis) . at 20. 6... aD 8 » Silicon, 45 p.c. to 50 p.c. . £12 10 O scale 5/- p.u. 
eee + ES Gee 11 5 0 oa »” 75 p.c. ... . .-. £17 0 Oscale 6/- p.u. 
* tin. n?82e a? BS 1110 0 » Vanadium . ... 14/- per lb. 
> ee ww ie eS © 1115 0 Ps khan .-» 4/9 per lb.; 5/- forward 
Un. fin. to ai: incl. » Titanium (carbon- free) . 9d. per Ib. 
6 lb. per sq. ft. (8-G.)... 12 10 0 ... 12 10 0] Nickel (per ton) . ... £185 to £190 per ton 
Boiler Plates, jin.... a3: & 6... 12 2 6!Cobalt ... ... -,- 8/6 to 8/9 per lb. 














NON-FERROUS METALS. 


(Official Prices, October 5th.) 


* Joists, ps Sa Bars and Plates are subject to a rebate of 15s. to aaa users purchasing only 
t Export prices are for Empire Markets; for other Markets Britith quotations conform to Cartel prices. 


CorrER— 
OS Sr £43 0 Oto £4} 1 3 
Three Months ... £43 3 9Y9tof43 5 0 
Electrolytic £48 5 Oto £49 5 O 
Best Selected Ingots, dja Bir- 
mingham ae £49 0 0 
Sheets, Hot Rolled £80 0 0 
Home. Export. 
Tubes, Solid Drawn (basis) 12j}d. 123d. 
»  Brazed (basis) 123d. 123d 
Brass— 
Ingots, 70/30, d/d Birmingham £38 0 0 
Home. Export. 
Tubes, Solid Drawn, 2/1 Alloy 11}d. 11}d. 
»  Brazed 134d. 134d. 
Tin— 
Cash ... . £197 0 Oto £197 10 0 
Three Months ... . £198 5 Oto £198 10 0 
SPELTER— 
LP £14 0 Oto £14 1 3 
Three Months ... £14 5 Oto £14 6 3 
LEAD— 
Cash ... £15 1 3to £15 2 6 
Three Months ... Ms £15 5 Oto £15 6 3 
Aluminium Ingots (British) ... £94 (net.) 
FUELS. 
SCOTLAND. 
LANARKSHIRE— 

(f.0.b. Grangemouth— Uxport. 
Navigation Unscreened 18/6 to 19 
Hamilton Ell 17/- to 18/ - 
Splints 19/- to 20/- 

AYRSHIRE— 
(f.0.b. Ports) —Steam ... 16/- 
FiresHIRE— 

(f.0.b. Methil or Burntisland)— 

Prime Steam . 17/6 to 18/- 
Unscreened Sentashien 18/- to 18/6 
LoTHIANS— 

(f.0.b. Leith)—Hartley Prime... 17/- 
Secondary Steam ... ~~ 16/- 
ENGLAND. 

Sours Yorksarre, HouLtt— 
B.S.Y. Hards... 20/6 to 21/- 
Steam Screened 17/6 to 18/- 
NoRTHUMBERLAND, NEWCASTLE— 
Blyth Best 18/6 
+» Second... de 17/- 
» Best Small... 17/- 
Unscreened 17/- to 18/- 
DurHAM— 
Best Gas... .. 19/44 
Foundry Coke 27/- to 28/- 
CaRrpDIFF— SOUTH WALES. 
Steam Coals : 
Best Admiralty Large ... 24/- 
Best Seconds eee 23/6 to 24/- 
Best Dry Large 23/6 to 24/- 
Ordinaries 23/- 
Bunker Smalls 17/- to 18/- 
Cargo Smalls ... 16/— to 16/6 
Dry Nuts 26/- to 27/6 
Foundry Coke 32/6 to 42/6 
Furnace Coke 28/- to 29/- 
Patent Fuel 25/6 
SwaNnsEA— 
Anthracite Coals : 
Best Large ... : 38/- to 41/- 
Machine-made Cobbles 41/- to 51/- 
Nuts 40/- to 50/- 
Beans 33/- to 38/6 
Peas vonb ies 26/- to 30/- 
Rubbly Culm... 15/- to 16/- 

Steam Coals : 

Large Ordinary 22/6 to 24/6 


Inland consumption : 
Exclusive of Government tax of Id. per gallon. 


FUEL OIL. 


contracts in bulk. 


Ex Ocean Installation. Per Gallon. 
Furnace Oil (0-950 gravity) 33d. 
aga 


Diesel Oil 
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French Engineering Notes. 


(From our own Correspondent in Paris.) 


A New Industrial Situation. 


THE mobilisation last week had the effect of 
paralysing private industry which was already weakened 
by the general economic crisis, and the only hope for 
manufacturers was to assist in the work of national 
defence which would normally devolve upon them when 
the mobilisation was complete. Workers who had not 
yet been called up showed a readiness to put in a full 
week at works engaged on aviation contracts; but the 
unions stepped in with inacceptable claims. As, however, 
the international trouble was settled before Saturday, 
when the full day was to have been worked, this inter- 
vention was futile. It was all the more unnecessary 
because a continuance of military preparations would 
have led to an industrial mobilisation that would have 
rendered the unions helpless. The fact that the unions 
should have thwarted men who were willing to work in 
a time of emergency reflects on the character of the 
syndicalist movement. Aircraft production is, neverthe- 
less, being accelerated by the Government offering 
financial aid for the purchase of new machinery by private 
firms building engines and parts. A dearth of suitable 
engines has interfered so seriously with the construction 
of aircraft that Monsieur A. Caquot has been placed at 
the head of the group of nationalised aircraft factories. 
Monsieur Caquot is President of the Société des Ingénieurs 
Civils, and was the first organiser of French aviation, 
while his achievements on the Nord and Ouest railways, 
which he entirely reorganised after the war, and his 
successful carrying out of many difficult undertakings, 
have giver him a high reputation as a creative organiser 
of big enterprises. While production for national defence 
provides activity, the removal of the international tension 
leaves the way open to a revival of trade if it be found 
that the experience of the past few weeks is followed by 
a reaction favourable to private initiative, which depends 
necessarily upon a change in the attitude of the labour 
unions. There is a vast amount of work to be done at 
home, and prospects of greater facilities being provided 
for international trade in the early future tend to create 
a new industrial situation, from which manufacturing 
industries can only fully benefit if there is closer collabora- 
tion on the part of the workers. 


Machinery and Labour. 


A Congress held at Cambrai last week on the 
occasion of ploughing tractor demonstrations in the 
vicinity led to the conclusion that agriculturists no longer 
regard machinery as a substitute for labour. When rural 
workers were gathered within the fold of the C.G.T., 
and demands for higher wages and less work were accom- 
panied by strikes and disorders that imperilled the 
farming industry, employers felt that they could only 
meet the situation by a complete mechanical equipment 
of fauzms that would be run with a small number of trained 
hands. Since then unemployment has become a national 
problem that places some obligation on employers them- 
selves, and, while machinery can increase and cheapen 
production, it was urged at the Congress that the interests 
of labour should be taken into account by fixing a definite 
proportion of machines to the number of men for whom 
useful work can be found. How it will be possible to 
arrive at that proportion was not stated. There are 
machines, that supplant labour, such as the combined 
harvest-thresher which are found unsuitable to countries 
with what is called a “‘ mixed” agriculture, or even in 
Continental wheat-growing countries where the popula- 
tion is wholly agricultural and must be employed. On 
the other hand, the vast beet-growing areas in the North 
of France need seasonal migratory labour which has 
become too expensive, and one efficient beet harvester 
would do the work of hundreds of hands if such a machine 
could be provided. When it comes, the machine will 
inevitably eliminate labour from that kind of work. An 
attempt to adjust the number of machines to an agreed 
minimum amount of employment depends upon the 
tractor. It alone provides the power for increased pro- 
duction at lower cost, and its acceleration of work needs 
a speeding up of other farm operations which are in regular 
sequence. This can only be done with more machinery, 
so that economy of production necessarily leads to a 
complete mechanical farm equipment. As machinery 
cannot run without labour the increased production at 
low cost entails the employment of more men with more 
machines. The generally accepted dictum that machinery 
is an aid to labour can hardly be contested when a bigger 
production with less manual effort benefits the worker. 
In agriculture it favours higher wages and fewer working 
hours on condition that these hours are utilised when 
required, for the value of mechanical cultivation lies 
in the rapidity with which operations can be carried out 
at the precise moment when conditions are most favour- 
able. 


A Trans-African Motor Road. 


Reference was made recently in these notes to 
the construction of roads to connect up French West 
Africa with Algeria. One of them is included in a scheme 
to provide a shorter route to the Cape than by way of 
Cairo. This road has long been under consideration, 
and a conference held recently in Rhodesia took a favour- 
able view of the proposed route. The scheme is made 
possible economically by the fact that roads being built 
for the development of French West Africa will put that 
territory into direct communication with Oran and 
Algiers, and also by the existence of a road network in 
the Belgian Congo. The South African system is already 
linked up with the Belgian Congo roads. It is stated 
that another conference will be held shortly to examine 
the scheme further, and if it is finally approved by 
Rhodesia and the South African Union, the Belgian 
Congo system will be completed. On the French side 
there is a road from Algiers to Kana and Fort Lamy, 
and this month work will be started upon its extension 
to French Equatorial Africa, and then to Bangasso 
on the Belgian Congo frontier, where it will join the 


British Patent Specifications. 


When an ti t vad yey abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office, 
Sales Branch, 25, Southampton-buildings, Chancery Lane, W.C.2, 
1s, each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification. 
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TRANSFORMERS AND CONVERTERS. 


490,478. July 6th, 1937.—IenitIon Devices ror ELEcTRIC 
DiscuarGe Devices HAvING Liqurmp CatHopes, The 
General Electric Company, Ltd., of Magnet House, Kingsway 
London, W.C.2. 

This invention applies to electric discharge devices having 
liquid cathodes into which a rod dips and a discharge through 
the device is started by applying a voltage between the ignition 
rod and the cathode. Carborundum has often been used for 
the material of the rod, and the object of the invention is to 
provide an improved material. The ignition rod, according to 
the invention, is composed, mainly or wholly, of a homogeneous 
compound of titanium dioxide with one or more of the alkaline 
earths (barium, strontium, or calcium oxides), the compound 
having the perowskite (as distinct from the spinel) structure and 
containing rather less oxygen than corresponds to the normal 
stoichiometric ratio. Such compounds can be prepared by 
heating in a reducing atmosphere a mixture of titanium dioxide 
and alkaline earths in substantially the stoichiometric ratio. 
Thus the mixture may be heated for 30-60 minutes to 
1500-1800 deg. Cent. in an atmosphere of hydrogen. But if a 
fine microstructure is required, it may be preferable to heat the 
mixture first in air at a relatively low temperature, below that 
at which the spinel structure is developed, and then to reduce 
it partially at a higher temperature. The advantage of these 
compounds for ignition rods is that they have an electron 
emission much greater than that of most semi-conductors, 
and that their resistance increases with temperature, so that 
no limiting resistance is required in series with them.—August 
16th, 1938. 


490,860. March llth, 1937.—PRoTEcTION or TRANSFORMER 
WINDINGS FROM OVERVOLTAGES, Siemens-Schuckertwerke 
Aktiengesellschaft, of Berlin-Siemensstadt, Germany. 

This invention concerns improvements relating to the pro- 
tection of transformer windings from overvoltages. The 
diagram, Fig. 1, shows an embodiment of the invention 
applied to one phase of a three-phase transformer. The main 
winding to be protected comprises two parts A and B connected 
in parallel and situated symmetrically about the centre of the 
winding. The centre of the winding is electrically connected 
to the insulated neutral point C and, if desired, to an electro- 
static sereen D. The surge-carrying high-voltage line is 
connected on to parts E and F of the winding which form 
sereens. These parts consist of tubular layers of conductors, 
and in the embodiment shown form a multiple-thread helix 
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with the three conductor helical threads. The ends of 
the layers are connected together so that the threads are 
parallel. These parallel screen windings are connected at G 
to the surge-carrying line, and at H to the main winding A 
and B which is to be protected. The main winding and the 
screen windings can also be so arranged that all of the coaxial 
layers are connected in series in such a manner that one layer 
to the right of the centre of the winding is alternately 
connected in series with a layer situated on the left-hand side 
of the winding. With such an arrangement (Fig. 2), instead 
of the parallel connection, the electrostatic screen is formed 
by the series connection of one or more of the helical turns.— 
August 23rd, 1938. 


TRANSMISSION OF POWER. 


490,884. November 19th, 1937.—HicH-TENsION ELECTRIC 
Insutators, Lorenz Aktiengesellschaft, of Lorenzweg 1, 
Berlin-Tempelhof, Germany. 

The invention relates to high-tension insulators having a 

cup-shaped projection intended to prevent flashing over, and 

it has for its object to aid the cup-shaped projection in this 
respect. The known device shown in Fig. 1 has a cup-shaped 
projection A underneath the insulator head B. This head 
and the inside of the projection A are coated with a metal 
layer C that preferably consists of silver burnt thereon and 
provided with a copper coating. This arrangement acts to 
deflect the high-tension field in a manner greatly to increase 
the flashing-over voltage. Such arrangement, however, has 
the disadvantage that a flashing over, such as indicated at D, 
can occur across the space between the layer C, and some other 
metal parts or other insulators, such, for example, as a metal 
part E of any kind, and can thus eliminate the advantageous 
effects of the field deflection caused by projection A. To avoid 
flashing over of the kind shown at D, the device according to 
the invention has an annular extension F fitted to the edge of 
the cup-shaped projection, arranged to extend inward—- 
that is, toward the insulator head A—and to reach over the 
metal layer C. This extension F may be in the shape of a bead, 
or may be a flange, as represented in Fig. 3. The flange form 






siderably increases the flashing-over voltage, thus providing for a 
great safety against arcing over. Asa result insulators as made in 
accordance with the invention may be smaller in height than 
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usual. This is advantageous, especially if, on account of peculiar 
circumstances, unfavourable space and weight conditions must 
be overcome.— August 23rd, 1938. 


MOTOR CARS AND ROAD TRAFFIC. 


490,463. January 12th, 1937—Moror VEHICLES FOR OPEN 
Country, Zavody Tatra Akciova Spolecnost pro Stavbu 
Automobilu a Zeleznicnich Vozu, Kartouzska 200, Prague- 
Smichov, Czecho-Slovakia. 

Six-wheeled vehicles, particularly those with two pairs of 
driving rear wheels, mounted close together, are very suitable for 
travelling over country on account of the comparatively favour- 
able loading of the wheels. Notwithstanding the small loads on 
the rear wheels, however, the wheels sink in ground that is too 
soft. For the purpose of obviating this disadvantage frames are 
provided beside the two pairs of rear wheels of the vehicle to 
support driving and guiding drums for endless tracks which 
come into contact with the ground as desired when the wheels 
are sunk in. A transmission gear casing A carries a head piece B, 
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to which is secured at one end the engine C and at the other end 
the change-speed gear D. On a tubular transverse bearer E, 
which carries springs for the support of the rear wheels, lifting 
devices are provided for lateral endless track chain frames or 
supports F. At the ends of the supports F brackets GG carry 
guiding or driving drums H H for the endless track chains. 
The drums H are driven from the head piece B by a transverse 
shaft. For transmitting the movement from B to H driving 
elements in casings are articulated in such a manner that they 
can follow the up and down movements of the endless track 
chains. The tensioning of the endless track chains is effected by 
means of rollers K, which are pressed outwardly by a spring, and 
each of the chains is supported by means of a roller system 
mounted on the support F.— August 12th, 1938. 


MISCELLANEOUS. 


490,252. April 13th, 1937.—Rorary TILLERs or CULTIVATORS, 
John Baird Murray, “‘ Motuiti,”” Sandpit Lane, Smallford, 
near St. Albans, Hertfordshire. 

The tilling machine is arranged to be drawn by and is driven 

from the engine A of an agricultural tractor. It consists of a 

main frame connected at its forward end to the tractor, a pair 
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of land wheels B mounted on a straight transverse axle near the 
rear of the frame, and a driven miller shaft C at the rear end of 
the frame, which carries the tilling implements D. The 
shaft G is driven by a transmission shaft from A through the 
gear-box E and aclutch L. A chain F between G and C rotates 








Congo system. 





is more advantageous than the bead form. The extension F con- 


the tilling implements D. To raise or lower the implements, 
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according to the depth of earth required to be tilled, the bear- 

ings of the land wheels move in slots H and are set to the required 

height by a spindle K controlled by a hand wheel.—August 11th, 

1938. 

490,546. February 19th, 1937.—ELecrricaL CONDUCTORS FOR 

ig GENERATING Heat, Harry Clifford Harrison, of Cotehill, 
Lyndhurst Drive, Low Fell, Gateshead; and Durham 
Cables, Ltd., of Birtley, both in the county of Durham. 

An insulated electrical conductor for generating heat is 
described in this specification. Within an outer layer of insu- 
lating rubber or rubber-like material there is a core of rubber, 
guttapercha, balata, or rubber substitute, rendered electrically 
conductive by the incorporation therein, before vulcanising, of 
electrically conductive fillers, such as powdered carbon, graphite, 
or finely divided metal. The electrically conductive compound 
forming the core or internal portion of the conductor may com- 
prise from 20 to 40 per cent. of rubber or rubber-like material 
and from 55 to 77 per cent. of a conductive filler, such as powdered 
graphite, carbon black, or other conductive mineral. To this 
mixture 3 to 5 per cent. of sulphur, zine oxide and/or accelerator 
may be added. To an extent of up to 20 per cent. the con- 
ductive filler may be replaced by ethylene and sodium poly- 
sulphide reaction products or by chlorinated organic bodies, 
which are also insecticides and worm-proof. The electrically 
insulating and heat-conducting sheathing or enclosure may con- 
veniently comprise 30 to 60 per cent. raw or artificial rubber or 
other rubber-like insulating material, such as guttapercha or 


N°490,546 

















balata, or a mixture’of either of these and raw rubber, and from 
35 to 67 per cent. of mineral fillers which have a heat con- 
ductivity of 0-0006 or over, such as barytes, fossil flour, iron 
oxide, &c. Up to 5 per cent. of gas tar or other insecticide may 
be added to the outer insulating sheathing or envelope to prevent 
damage by vermin or insects. Fig. 1 shows a cable having a 
core A of the above conductive compound, through which is 
threaded a single resistance wire B. Fig. 2 shows a similar cable 
having threaded through it a number of resistance wires B, 
either passing separately through or stranded, coiled, or braided 
together, the core A in each case being sheathed with a layer C 
of the insulating compound above described, and the whole 
vulcanised solid. If desired and as shown in Fig. 3, the resist- 
ance wire or wires may be omitted from the conductive core A 
or may be replaced by discontinuous lengths or portions of 
resistance metal or other suitable material, for example, by 
resistance metal in the form of metal wool. Or a resistance wire 
or wires or strips may be spirally wrapped or braided around the 
conductive core A and within the insulating sheathing and, in 
addition, the wrapped or braided conductive core A may be 
covered with a layer of the conductive compound D before it is 
finally sheathed with a layer of the insulating compound and the 
whole vulcanised.—A ugust 17th, 1938. 


490,593. February 12th, 1937.—VoLtTaGE-REGULATING RELAys> 
Ferranti, Ltd., of Hollinwood; Eric Douglas Tobias 
Norris, and Norman Newton, both of the same address. 

The invention, according to one form, may be applied to 
the astatic voltage relay described in THE ENGINEER of June 5th, 

1936. A is an enclosed mercury switch with a centre connection 

joined to terminal B and two side contacts C, D. The switch 

is carried on a bell-crank lever, and is actuated by the pull 
on a plunger G by an electro-magnet coil H. The electro- 
magnet is of a form in which the pull on the plunger is sub- 
stantially independent of the displacemert of the plunger 
throughout its working range. ‘A reversible electric induction 
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so arranged in conjui€tion 


windings 
with a condenser that when one is energised the motor 


motor J has two 


turns in one direction and _ effects movement of a 
short-circuited coil for voltage regulation, in accordance with 
the Ferranti principle. When the other winding is energised 


the motor reverses and moves the short-circuited coil in the 
opposite direction. In applying the invention in one form to a 
relay as indicated above, two resistances K, L, are connected 
in series with the operating coil H of the relay. These resistances 
are respectively connected across the secondary windings 
M, N, of two current transformers, the primaries of which are 
connected in series respectively with the actuating coils of the 


motor J. The coil O and primary winding of the transformer 
with the secondary M are in series between the contact C and 
terminal B!, while the coil P and primary winding corresponding 
to the secondary winding N, are in series between the contact 
D and terminal B', The contact Q is connected to the terminal R 
In operation, when the voltage falls below the predetermined 
limit, the relay closes the contacts C, Q in the “ increase ” 
direction. Simultaneously, current flows through the primary 
winding corresponding to the secondary M and motor-actuating 
coil O, the direction of the transformer windings and of the 
currents through them being such that the potential generated 
by the secondary winding M assists that applied from the line 
to the operating coil H of the relay. The relay is thus caused 
to reset very quickly. Similarly, when the relay is operated by 
the line voltage exceeding the predetermined upper limit, 
the second current transformer coils and motor-actuating 
winding P are brought into circuit. The second current trans- 
former operates to oppose the line voltage, and thus the relay 
is again caused to reset in a very short space of time.— August 
12th, 1938. 








Forthcoming Engagements. 


Secretaries of Institutions, Societies, d&c., desirous of havine 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 
of the week preceding the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 


Air Raid Protection Institute. 
Tuesday, Oct. 11th.—Royal Society of Arts, John Street, 
Adelphi, W.C.2. ‘‘The Planning of Shelters and Build- 
ings for A.R.P.,” G. R. Falkiner Nuttall. 8 p.m. 


= = Diesel Engine Users Association. 

Wednesday, Oct. 12th.—Caxton Hall, Westminster, 8.W.1. 
**The Maintenance of Diesel Plant at the Stations of the 
B.B.C.,”” L. Hotine and P. H. Smith. 5 p.m. 


Engineering Public Relations Committee. 

Tuesday, Oct. 11th—Mary Ward Settlement, Tavistock Place, 
W.C.1. “The Planning of London—Buildings,” P. G. 
Bowie. 8 p.m. 

Tuesday, Oct. 18th.—Mary Ward Settlement, Tavistock Place, 
W.C.1. “The Planning of London: Water Supply,” 
R. R. Tisdale. 8 p.m. 


Illuminating Engineering Society. 
Tuesday, Oct. 11th.—E.L.M.A. Lighting Service Bureau, 2, 
Savoy Hill, W.C.2. Opening meeting and exhibition illus- 
trating progress in illumination. 4.30 p.m. 


Institute of British Foundrymen. 
Saturday, Oct. 8th.—BuRNLEY Section: Grammar School, 
Accrington. ‘“‘Some Points on Non-ferrous Foundry 
Practice,” A. Phillips. 6 p.m. 


Institute of Fuel. 

Thursday, Oct. 13th.—Institution of Mechanical Engineers, 
Storey’s Gate, Westminster, 8.W.1. Annual meeting. 
Presidential Address, Lieut.-Colonel J. H. M. Greenly. 
2.30 p.m. Melchett Lecture, “‘ Destructive Distillation,” 
Professor R. V. Wheeler. 3 p.m. Annual Dinner and 
Dance, Connaught Rooms, Great Queen Street, W.C.2. 
6.45 for 7.15 p.m. 


Institute of Metals. 


Monday, Oct. 10th.—Scortisuh Locat Section: 39, Elmbank 


Crescent, Glasgow. Chairman’s Address, H. Brown. 
7.30 p.m. 
Tuesday, Oct. 1lth.—N.E. Coast Loca Section: King’s 


College Electrical Engineering Theatre, Newcastle-on- 
Tyne. “The Electric Welding of Non-ferrous Metals,” 
R. A. Barnard. 7.30 p.m. 

llth.—Swansea Locar Section: Y.M.C.A., 
Discussion on “‘ The Training and Employment 
6.30 p.m. 


Tuesday, Oct. 
Swansea. 
of Metallurgists.” 

Thursday, Oct. 13th.—BrrMINGHAM LocaL Section: James 
Watt Memorial Institute, Great Charles Street, Birming- 
ham. ‘* Moulding Materials and Practice in Non-ferrous 
Foundries,” F. W. Rowe. 7 p.m. 


Thursday, Oct. 13th.—LONDON 
Hobart House, Wilton Street, S:W.1. 
W. A.C. Newman. 7.30 p.m. 

Friday, Oct. 14th.—SHeEerrietp Locat Section: Applied 
Science Department, The University, St. George's Square, 
Sheffield. ‘‘ Quality Marking, Specifications, and Standards 


Locat Section: 8.M.M.T., 
Chairman’s Address, 


of Electro-plated Ware,” F. Mason. 7.30 p.m. 
Wednesday, Oct. 26th—Lonvon Locat Section: Royal 

School of Mines, South Kensington, S.W.7. ‘* Electron 

Diffraction and Surface Wear,” Professor C. I. Finch. 


8 p.m. 
Institute of Petroleum. 

Tuesday, Oct. 1\th.—Royal Society of Arts, Duke Street, 
Adelphi, W.C.2. ‘‘The Manufacture of Cutting Oils,” 
J. F. Miller; ‘Cutting Fluids and the Machine Tool,” 
A. H. Lloyd and H. H. Beeny; “Selection of Cutting 
Fluids,” H. J. Mason ; ‘“‘ The Functions of Cutting Fluids,” 
Professor H. W. Swift. 5.45 p.m. 


Institution of Automobile Engineers. 
Friday, Oct. 14th.—Grosvenor House, Park Lane, W.1. 
Banquet and Dance. 7 for 7.30 p.m. 
Institution of Chemical Engineers. 
Tuesday, Oct. \ith.—Geological Society’s Rooms, Burlington 
House, Piccadilly, W.1. ‘‘ Principles and Practice of Rating 
of Industrial Concerns with Special Reference to Chemical 
Works,” P. Michael Faraday. 6 p.m. 


Institution of Civil Engineers. 

Wednesday, Oct. 19th.— MANCHESTER AND DistRicr Associa- 
TION: Literary and Philosophical Society, 36, George 
Street, Manchester. ‘“‘ Airport Design and Construction,” 
R. F. Lloyd Jones. 6.45 p.m. 


Institution of Electrical Engineers. 

Tuesday. Oct. 11th—ScorrisH CENTRE: 39, Elmbank Crescent, 
Glasgow, C€.2. Chairman’s Address, W. J. Cooper. 
7.30 p.m. 

Tuesday, Oct. 11th.—NortH MipLanp CeNnTRE : Great Northern 

Hotel, Wellington Street, Leeds. Chairman’s Address, 

J. W. Atkinson. Followed by smoking concert. 7 p.m. 


Wednesday, Oct. 12th.—SouTH M1pLAND CENTRE: Grand Hotel, 


Annual 





Birmingham. Chairman’s Address, H. Faulkner. 6.50 p.m. 


Thursday, Oct. 20th.—Savoy Place, Victoria Embankment 
W.C.2. Presidential Address, Dr. A. P. M. Fleming. 6 p.m, 

Tuesday, Oct. 25th.—Scortrisu CentrRE: North British Station 
Hotel, Edinburgh. ‘* Line Protection by Petersen Coils, 
with Special Reference to Conditions Prevailing in Great 
Britain,’ H. W. Taylor and P. F. Stritzl. 7 p.m. 


Institution of Electronics. 
Tuesday, Oct. 11th,—King’s College, Strand, W.C.2.  “ Applica- 
tions of X-ray Diffraction and Electron Diffraction Method 
to Industrial Research,” Dr, J. A. Darbyshire. 7.30 p.m. 


Institution of Eagineers and Shipbuilders in Scotland. 


To-day, Oct. Tth.—Grosvenor Restaurant, Gordon Street, 
Glasgow. James Watt dinner. 6.30 p.m. 
Tuesday, Oct. 25th.—39, Elmbank Crescent, Glasgow. ‘ Indus- 


trial Planning,” H. Beaver. 7.30 p.m. 


Institution of Engineers-in-Charge. 
Wednesday, Oct. 12th.—St. Bride Institute, Bride Lane, Fleet 
Street, E.C.4. *‘ Air Raid Precautions as Applied to Public 
Buildings,” J. W. Williamson. 7.30 p.m. 


Institution of Mechanical Engineers. 

Friday, Oct. 14th.—Storey’s Gate, Westminster, S.W.1. Informa! 
meeting. ‘Coal Utilisation Research,” J. G. Bennett 
6.30 p.m. 

Thursday. Oct. 20th.—Connaught Rooms, Great Queen Street, 
W.C.2. Annual dinner. 6.45 for 7.15 p.m. 

Friday, Oct. 21st.—Storey’s Gate, Westminster, S.W.1. 
dential Address, D. E. Roberts. 6 p.m. 

Monday, Oct. 24th.—Grapvates’ SEcTION: Storey’s Gate, 
Westminster, 8.W.1. ‘*Some Notes on Printing Machin 
ery,” W. O. Skeat. 6.45 p.m. 

Friday, Nov. 4th.—Storey’s Gate, Westminster, 8S.W.1. Thomas 
Hawksley Lecture, “* The Development of Television,” Sit 
Noel Ashbridge. 6 p-m. 


Presi - 


Institution of Production Engineers. 

To-day, Oct. 7th.—l.onvON Section: S.M.M.T. Council Room, 
Hobart House, Wilton Street, S.W.1. ‘Cold Rolling and 
Pressing,” J. W. Berry. 7.30 p.m. 

Wednesday, Oct. 19th.—BirMINGHAM Section: James Watt 
Memorial Institute, Great Charles Street, Birmingham 
** Down Cut Milling,” H. L. Lungmuss. 7.30 p.m. 


Institution of Sanitary Engineers. 

To-day, Oct. 7th.—Hill’s Restaurant, Caxton House, Tothill 
Street, 8.W.1. Opening Sessional Meeting. 7.30 p.m. 
Friday, Oct. 14th.—Caxton Hall, Westminster, 8.W.1. “* Sani 
tary Works in Large Buildings,’ W. C. Easdale and 

D. Easdale. 6.30 p.m. 


Junior Institution of Engineers. 

To-day, Oct. Tth.—39, Victoria Street, Westminster, S.W.1. 
Social Reunion. 6 to 10 p.m, 

Friday, Oct. 14th.—39, Victoria Street, Westminster, 8.W.1. 
““Some Applications of Bitumen with Special Reference to 
Emulsions,” A. P. Morris. 7.30 p.m. 

Friday, Oct. 2ist.—39, Victoria Street, Westminster, 5.W.1. 
‘*“Some Safety Provisions of the Factory Act, 1937,” G 
Stevenson Taylor. 7.30 p.m. 


Keighley Association of Engineers. 
Thursday, Oct. 20th.—Victoria Hall, Keighley. 
of the Nile,” A. Cocker. 7.30 p.m. 


“In the Path 


Monday, Oct, 24th.— Kiosk Café, Keighley. ** Loom Mechanisms 
and Accessories,” A. H. Deucher. 7.30 p.m. 


Newcomen Society. 
Wednesday, Oct. 12th.—Institution of Civil Engineers, Great 
George Street, Westminster, 8.W.1. ‘Tide Mills of 
England,” R. Wailes. 5.30 p.m. 


North-East Coast Institution of Engineers and Shipbuilders. 

Friday, Oct. 14th.—Literary and Philosophical Society, New- 
castle-on-Tyne. Presidential Address, Major T. Russell 
Cairns. 6 p.m. 


Royal Aeronautical Society. 
Thursday, Oct. 20th.—Institution of Mechanical Engineers, 
Storey’s Gate, Westminster, 8.W.1. “‘The Use of Light 
Alloys in Aircraft Construction,” R. le Coeuvre. 6.30 p.m, 


Sheffield Metallurgical Association. 
Tuesday. Oct. 11th.—198, West Street, Sheffield. ‘ X-rays in 
the Steel Industry: Luxury or Necessity ?”’ Dr. A. 
Jay. 7.30 p.m. 


Society of Motor Manufacturers and Traders. 
Thursday to Saturday, Oct. 13th to 22nd.—Earls Court, 8.W.5 
Motor Show. 








CONTRACTS AND ORDERS. 


The Editor is always happy to print short announcements of 
contracts and orders in this column provided they are sent to him 
in time to have news value and that they are likely to interest readers. 





THe BricHtsipe FouNpDRY AND ENGINEERING COMPANY, 
Ltd., Sheffield, has recently received from the Northern Alumi- 
nium Company orders for considerable extensions to its Banbury 
works, the principal item being a hot reversing rolling mill. 


Tae Parsons ENGINEERING Company, Ltd., Southampton. 
has received an order from the Electric Construction Company, 
Ltd., Wolverhampton. for nine special-duty generating sets, 
each consisting of a Parsons petrol engine, developing 30/35 
B.H.P. at 1500 r.p.m., direct coupled through a friction clutch 
to two E.C.C, alternators and an exciter. Each whole equip- 
ment is to be mounted on a combined bed-plate for easy transit. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 





Mr. A. S. E, AckERMAN, B.Sc. Eng., has changed his address 
to Parliament Mansions (by 19, Victoria Street), Westminster, 
8.W.1. 

Mr. R. HENDERSON TaTE is leaving the service of the British 
Electrical and Allied Manufacturers’ Association to take up a 





post in the sales organisation of Sulzer Brothers (London), Ltd. 
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A Seven-Day Journal. . 


Neon Signs for Measured Mile Posts. 


THE mile posts of the Whitley Bay measured mile 
1 the North-East-Coast have been equipped with 

on signs, and on a recent trial it was found that the 

sts could be seen clearly in daylight at a distance 
f over 6 miles out at sea. The work, which was begun 
i July last, was carried out by the North-Eastern 
‘leetric Supply Company, on behalf of the custodians 
of the measured mile, the North-East Coast Institu- 
‘ion of Engineers and Shipbuilders. The four lattice 
osts Which stand at the north of Whitley Bay were 
rected in 1895. They are about 100ft. high, and the 
iwo seaward masts are 6080ft. apart, the two land- 
ward masts being set about 2000ft. inland. In carry- 
ng out the scheme some difficulties were encountered 
which have been successfully overcome. The masts 
were some distance from the nearest point of supply, 
and some 1200 yards of underground cable had to be 
run to supply the 20-foot lengths of double-row 
30 mm. neon tubing which are housed in a galvanised 
teel casing and fitted to each mast. The whole of 
the electrical installation has been carried out in a 
particularly robust manner in order to withstand 
the unusually heavy weather conditions which are 
encountered on this coast, especially in winter time. 
The cost of the installation is given as about £900. 
When the posts were recently illuminated for a ship 
trial the vivid red light was clearly seen at a 
distance of over 6} miles, although the usual trial 
run is made at about 3 miles from the shore. The 


enterprise of the North-East Coast Institution of 


Engineers and Shipbuilders is to be commended, 
and the hope may be expressed that similar facilities 
may be made available on the Skelmorlie and the 
Arran miles on the Clyde. 


The National Physical Laboratory. 


IN one of our Journal notes of June 3rd, we 
recorded the appointment by the Lord President 
of the Council, of Professor Ralph Howard Fowler, 
F.R.S., the Plummer Professor of Applied Mathe- 
matics at the University of Cambridge, to be Director 
of the National Physical Laboratory as from October 
Ist. On Wednesday, October 5th, the Secretary of 
the Department of Scientific and Industrial Research 
announced that the Lord President of the Council 
had released Professor Fowler at his own request 
for reasons of health, from the engagement to assume 
the Directorship of the Laboratory, in succession to 
Dr. W. L. Bragg, D.Sc. To the vacancy thus created, 
the Lord President has appointed Dr. Charles Galton 
Darwin, M.A., Se.D., F.R.S., Master of Christ’s 
College, Cambridge. Professor Darwin was educated 
at Marlborough College and Trinity College, Cam- 
bridge. and was Lecturer in Physics at Manchester 
University, and Lecturer in Mathematics at Christ’s 
College, Cambridge. In 1923 he was appointed 
Tait Professor of Natural Philosophy in the Uni- 
versity of Edinburgh, an appointment which he held 
until 1936, when he returned to Cambridge as Master 
of Christ’s College. For the period until Dr. Darwin 
can assume his duties, the Lord President has decided 
that the office of Director shall be held by Sir Frank 
Smith, the secretary of the Royal Society, and 
secretary of the Department of Scientific and 
Industrial Research. 


Co-Ordination of Transport. 


IN his presidential address to the Institute of 


Transport, which was delivered in London on Monday, 
October 10th, Mr. Gilbert S. Szlumper, the general 
manager of the Southern Railway Company, dealt 
with some of the present and future problems which 
are associated with methods of travel and the 
carriage of goods. Dealing with road transport, he 
said that, looked at from a national point of view, it 
suffered from two cardinal drawbacks. First, it was 
highly extravagant of staff per unit or per ton. 
Probably for every ton hauled by road the railways 
could haul 10 tons with no more expenditure of man 
power. The second drawback was the dependence 
of road transport on imported fuel. These drawbacks 
were offset by the flexibility and mobility of road 
transport. He held that the organisation which looked 
after 250,000 miles of roads in this country compared 
ill with the organisation which had been found neces- 
sary to look after about one-tenth of that length 
which the railways comprised. The only sane method 
of dealing with traffic in excess of local needs was, he 
thought, the provision of autostrade or through roads, 
which could be used by payment of a toll. Such 
roads would free the congestion on the present roads, 
relieve the taxpayer, and lead to the ultimate develop- 
ment of road transport. At the same time, they would 
go some distance towards forming a natural economic 
division between road and rail traffic. Something 
might also be done in the direction of furthering 
co-ordination by the introduction of a system under 
which both passenger and goods trains of the slower 
varieties would be able appreciably to expedite their 
schedules by deleting intermediate stops between 





points of importance at, say, 25 to 30 miles’ interval. 
Road transport would have as its duty collecting 
and feeding the trains at these stopping points, 
and distributing the output of the trains to the inter- 
vening areas. Such a system, he felt, might form the 
beginning of a real co-ordination of road and rail 
transport. It would tend to stop uneconomic road 
hauls and would enable the railways to fulfil the task 
for which they were best suited. It might also go 
some distance towards modifying the staggering list 
of casualties on the roads. 


The Geological Museum. 


Art the Geological Museum at South Kensington 
on Monday last, October 10th, Sir Frank Smith, the 
Secretary of the Department of Scientific and Indus- 
trial Research, set in motion a new rotating globe, 
5ft. llin. in diameter, which, it is believed, is the 
largest yet constructed to show the surface relief of 
the earth and the geological formations. The globe 
has been modelled by Mr. C. d’O. Pilkington Jackson, 
and has been coloured by the staff of the Museum, 
the painting being carried out by Mr. C. Keefe, under 
the direction of Mr. A. J. Butler. A scale of approxi- 
mately 1 in 7,000,000, or lin. to 112 miles, has been 
chosen, and for sake of clearness the mountain heights 
have been exaggerated twenty times. The globe 
rotates on its polar axis nearly 600 times as fast as 
does the earth. The various rocks and geological 
periods are shown by appropriate colours, and ice- 
caps, rivers, and lakes are also marked. Dr. E. B. 
Bailey, the Director of the Geological Survey and 
the Museum, paid a warm tribute to all who had taken 
part in the construction of the globe, which, he said, 
would not only be extremely useful to geologists, 
but would give pleasure to thousands of intelligent 
sightseers. The “‘ Summary of Progress during 1937 
of the Geological Survey of Great Britain and the 
Museum of Practical Geology” has just been issued 
by the Stationery Office. It states that in order to 
further the interests of certain hitherto neglected 
areas, and to complete the revision of the mapping 
of the coalfields, England and Wales have now been 
divided into six districts, each of which has been 
placed in charge of a district geologist. 


Coastwise Shipping. 


On Thursday, October 6th, the Ministry of Trans- 
port issued the Report of the Transport Advisory 
Council on services and rates of coastwise shipping. 
This Report discusses the way in which coastwise 
shipping can be included in the scheme for the 
co-ordination of transport which was outlined in the 
first Report of the Council. The conclusions of the 
Committee are summarised as follows :—(1) A dis- 
tinction must be drawn between liner coastwise ship- 
ping and tramp coastwise shipping ; (2) a measure of 
rate control by agreement already exists and is general 
within the coastwise liner trade, in which there is 
little unregulated competition; (3) the existing 
voluntary agreement between the railways and coast- 
wise liner companies should be extended to, and 
ultimately embrace, road haulage and canal com- 
panies ; it should be made of long duration and pro- 
vide, if found necessary, for arbitration by mutual 
consent, in the event of failure to agree on important 
rates questions ; (4) existing rates structure supple- 
mented by a voluntary agreement as outlined would 
secure effective rate control of the coastwise liner 
companies, and form a useful part of any general 
scheme of co-ordination ; (5) it is impracticable to 
apply a rate structure to the coastwise tramp trade 
at present. In a reservation signed by Mr. Ernest 
Bevin and Mr. W. R. Spence, it is stated that the Com- 
mittee regrets that the terms of reference precluded 
the consideration of wages and conditions in the 
coastal services, as had they been before the Com- 
mittee the imperative need of bringing these services 
within a rate structure would have been recognised. 


A New Type of Rudder. 


TRIALS have recently been carried out in the 
Thames estuary and tests have been made at the 
National Physical Laboratory with a new type of 
rudder for ships which has been designed and patented 
by Mr. W. Stewart Collie, a Glasgow naval architect. 
The rudder is termed the ‘‘ Hydrogap”’ rudder, on 
account of its working prineiple, which provides for a 
flow of water at high speed through a streamlined gap 
from the pressure side of the rudder, which action 
creates an induced flow on the suction side. The 
rudder itself consists of two separate streamlined 
forms, and as the pintles are set forward of the after 
end of the forward fixed portion of the rudder, the 
movable part creates an increasing gap as it is swung 
from port to starboard or in the opposite direction. 
During speed and turning trials which were carried 
out in the Thames estuary results were obtained, we 
learn, which showed that the new rudder compares 
favourably as regards weight with the ordinary plate 
type rudder, and that it has a greater turning moment. 





Further extensive tests have since been carried out at 
the National Physical Laboratory. It is claimed that 
the rudder can be readily fitted to any type of ship 
from the largest liner down to a small yacht. In the 
case of a twin-screw ship or a sailing yacht the forward 
streamlined part of the rudder may be omitted, and 
the water lines of the hull are then run out to a point 
abaft the rudder pintles, only the movable part of 
the rudder being fitted. 


A New Lancashire Road. 


On Thursday, October 6th, it was officially 
announced that approval had been given by the 
Minister of Transport to the first instalment of a 
scheme under which the greater part of the present 
road from St. Helens to Southport (Route A.570) 
will be rebuilt and modernised. The section of work 
which has received approval extends for a distance 
of over 5} miles north of the junction with the East 
Lancashire road, and is expected to cost about 
£345,000. A grant towards this cost has been given 
to the Lancashire County Council from the Road 
Fund. The work will be begun almost at once, and 
it is expected to be completed in 1940. The present 
narrow and tortuous road, with its many dangerous 
bends, will be replaced by a road of the latest design, 
having a width of 120ft., with 22ft. wide carriageways, 
cycle tracks, and footpaths. In the centre of the 
road a 25ft. space will be planted with shrubs and 
trees. The town of Rainford will be avoided by con- 
structing a by-pass over 2 miles in length, while other 
short diversions from the old road will be made. In 
some places the old road will be retained as a service 
road to give access to development which has already 
taken place. At certain junctions the reserved 
space at the middle of the road will be increased to 
a width of 60ft. in order to facilitate turning, while 
at the junction with three other roads, known as 
Four Lane Ends, there is to be a central island with 
a diameter of 180ft. 


A New Naval Order. 


Ir is officially announced by the Admiralty that, 
subject to the settlement of certain details, it has been 
decided to entrust the construction of the aircraft 


carrier of the 1938 naval programme, H.M.S. 
*Implacable,” to the Fairfield Shipbuilding and 


Engineering Company, Ltd., of Govan, Glasgow. It 
is expected that the value of the contract will be 
about £3,250,000, and the construction of the hull 
and propelling machinery should find employment for 
a period of about three years. The placing of this new 
order increases the number of aircraft carriers 
entrusted to private shipbuilding firms by the 
Admiralty to six, all the orders having been placed 
since 1935. The first of these aircraft carriers, H.M.S. 
“Ark Royal,’ which was built and engined by 
Cammell Laird and Co., Ltd., of Birkenhead, and 
which was described in our issue of April 23rd, 1937, 
has recently undergone successful trials and is now 
ready for service. The “ Implacable”’ will be the 
first aircraft carrier to be constructed by the 
Fairfield Company, which, however, has had great 
experience in the design and construction of fast naval 
and mercantile ships. At the present time there is 
under construction in the Fairfield yard the battle- 
ship H.M.S. “ Beatty” and the cruiser H.M.S. 
“Phoebe,” as well as some destroyers. 


The Flow of the Thames. 


SPEAKING at the meeting of the Thames Con- 
servancy held on Monday, October 10th, Captain 
Jocelyn Bray, vice-chairman of the Board, made 
reference to the quickness with which rain is drained 
to the Thames from the developed areas. The 
increased flow during the last few days bore out, he 
said, the contention of the Board that building 
development and road-making in the Thames Valley 
would result in rain being run off to the river very 
quickly. On Saturday last, the flow of the river as 
measured at Teddington, was at the rate of approxi- 
mately 1,200,000,000 gallons per day, whereas only 
a short time before it was about 300,000,000 gallons. 
It had been noted that while there was hardly any 
water in the small watercourses and ditches which 
normally fed the river, there was a great increase 
in the amount of surface water from the towns. 
Speaking with regard to the general flow of the river, 
Captain Bray went on to say that the deficiency of 
rainfall which began in February persisted until 
the end of July, when in the Thames basin above 
Teddington it totalled 6-5lin. Since that time the 
rainfall had been above the average, particularly 
during the past fortnight, during which a total of 
3-3lin. had been registered. Extreme drought 
conditions had been prevented, however, by the 
high rainfalls of previous years and since July. 
In the deep chalk wells the water level was still 
above the 1934-1935 figure, and at no period during 
the summer had the natural flow of the river at 
Teddington fallen below the low rates which were 
recorded in 1934. 
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Marine Parkway Bridge. 


No. 


YHE Marine Parkway Bridge, illustrated above, 
is the latest water span to be erected and put into 
service by the City of Greater New York. The 
structure has been built at a cost of 3,750,000 dollars 
under the direction of the Marine Parkway Authority, 
which has within its supervision the creation and the 
development of several associate recreational centres 
on the south side of Long Island within the boundaries 
of the Metropolis. 

The Marine Parkway Bridge spans Rockaway 
Inlet between the Brooklyn shore and the long sandy 
spit or peninsula, known as Rockaway Beach, which 
has its outer shore directly fronting the sweep of the 
open Atlantic (Fig. 2). Rockaway Inlet is the con- 
nection between the ocean and expansive land-locked 
Jamaica Bay. The inlet, where the bridge spans it, 
has a width of nearly ? mile, a channel depth ranging 
from 35ft. to 42ft., a tidal range averaging about 5ft., 
and tidal currents that attain a maximum of approxi- 
mately 4 miles an hour. The immediate water bed 
is made up of fine sand, and exploratory borings dis- 
closed nothing but strata of medium and coarse 
sand at considerably greater depths. Bed rock lies 
several hundred feet beneath the bottom of the inlet. 
The site of the Marine Parkway Bridge is a rather 
exposed one, and heavy seas prevail at time of certain 
high winds. The entire job, from the opening of 
bids to the opening for service covered a period of 
but nine days more than one year. 

The Marine Parkway Bridge, a self-liquidating 
municipal undertaking, is of the steel truss type ; it 
xxtends between two terminal concrete abutments 
and is supported over the waterway on fourteen con- 
crete piers (Fig. 1). All the piers and the two abut- 
ments are sustained by untreated timber piles, 
averaging 50ft. in length, which were jetted into the 
sand most of the way and then driven to refusal by 
steam hammers. The bridge, from abutment to 
abutment, is 3839-5ft. in length and is composed of 
fifteen spans, the central one being a lift span. 
Starting at the south abutment and advancing thence 





[ 


across the inlet, there are, in the following sequence, 
six deck truss spans, respectively 97ft., 160ft., 176ft., 
190ft., 214ft., and 214ft. in length, centre to centre of 
end pins; three through truss spans, each 540ft. in 
length, the central span being the lift span ; and then 





spans are simple spans. The deck spans, on each side 
of the through spans, are assembled in this order : 
a two-span continuous unit, a three-span continuous 
unit, and a simple span. 

The bridge carries a roadway that has a clear width 
between kerbs of 44ft., and along the west side of the 
roadway there is a footway 6ft. wide. The roadway 
is marked for four traffic lanes. On all the deck spans 
both the roadway and the footway are of concrete 
slab construction, but on the two through-side spans 
and the central through lift span the roadway is com- 
posed of interconnected, fabricated steel, open grating 
units. The grating was adopted to reduce dead- 
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six deck truss spans, 214ft., 214ft., 190ft., 176ft., 
160ft., and 97ft. in length, the last span making con- 
tact with the north shore abutment. The deck spans, 
with the exception of the two short 97ft. spans, are 
all of the continuous type, while the three through 
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weight in the three long through spans and especially 


in the movable central span. It has resulted in 


various associate savings that total about 250,000 
dollars, and has made it possible to adopt a lift span 
and two side spans identical in dimensions and sub- 
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stantially alike in structure ; it has made it practicable | wise feasible, had its roadway paved with concrete. | Hach of the fixed side spans has a clearance of 50ft. 
to cross the channel with three spans; and it has| Each of the three through spans affords a 500ft.| above high water. The vertical clearance under the 
resulted in lighter unit loads on the foundations of|clear opening for water-borne traffic between the | deck spans is 25ft. adjacent to the through spans, 
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the four supporting piers. The power required to| flanking piers. The lift span, when down, provides | and decreases thence towards the abutments. The 
operate the lift span is considerably lower than | a vertical under-clearance of 55ft. above high water,|four channel piers are shielded from passing craft 
would have been the case had that span, if other- | and when fully raised there is a clearance of 150ft.| by fenders constructed of creosoted piles and creosoted 
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timber, and within tidal range the shafts of all the 
concrete piers are protected by wrought iron plates. 
These face-plates are gin. thick and are bound 
together by continuous welds to assure water-tight 
joints. 

The two lift towers (Figs. 3 and 4), which have a 
longitudinal dimension of 43ft. at the deck level and 
a uniform transverse dimension of 58}ft. from top 
to bottom, rise 210ft. above their supporting concrete 
piers, a total of 225ft. above mean sea level. Struc- 
turally, each tower consists of four corner columns 
which are interconnected horizontally, diagonally, and 
vertically by fabricated members arranged to provide 
the necessary strength while giving a decorative 
effect and producing the impression of relative light- 
ness. The front tower columns, which are straight 
throughout and in immediate contact with the 
lift span, are~ built of structural silicon steel ; 
structural silicon steel was also used for the trusses, 
floor beams, lifting girders, and bottom laterals of all 
three of the through spans. With some few other 
exceptions the fabricated parts of the bridge are of 
structural carbon steel. To add grace to the towers 
and to reduce the effect of massiveness, their tops have 
been given an architectural treatment that takes the 
form of a logarithmical spiral tangential to the rear 
columns. The upper sweep of this spiral is covered 
with }in. plating, which serves as a housing for the 
operating machinery placed at the top of each tower. 
The bridge generally is painted a greyish green, and 
for the purpose of emphasising the main lines of the 
towers the counterweights, the elevator shafts, the 
operator’s house, and other secondary parts have been 
coated with contrasting aluminium paint. 

The moving span and the counterweights which 
balance that span are suspended by eighty 23in. wire 
ropes fabricated of improved plough steel, and those 
ropes pass over eight sheaves at the tops of the two 
towers (Fig. 4). There are two sheaves, 15ft. in 
pitch diameter, at each of the front corners of each 
tower, and over each sheave are passed ten ropes. 
At each end of the lift span there is a lifting girder, 
and twenty of the wire ropes are secured at each of 
the corners of the lift span directly to the lifting 
girder. In each tower there are suitable links which 
served to sustain the counterweights during the con- 
struction period and which may be used in future 
during the replacement of the ropes or to meet any 
other emergency. The end floor beams of the lift 
span are designed to facilitate jacking the weights of 
the lift span and also to make it possible to jack the 
end floor beams of the adjacent fixed spans. The 
towers have bracketed extensions to carry the shoes 
of the lift span as well as those of the contiguous fixed 
spans. 

The main counterweights are of concrete, ‘which 
was placed within steel boxes. The shifting load of 
the main counterweight ropes is compensated for 
by means of auxiliary counterweights at the front 
of the towers, and the wire ropes supporting these 
auxiliary counterweights pass over sheaves at mid- 
tower height and thence to connections on the lifting 
girders of the lift span. As the lift span is raised or 
lowered it is helfl in position by guide rollers which 
engage guide flanges on the two front columns of 
each tower. The span is guided transversely at the 
four upper and the four lower corners, and longi- 
tudinally at the two lower corners of the north end 
of the lift span. The main counterweight in each 
tower is similarly directed by guide angles mounted 
on the longitudinal bracing of the tower. When 
seated, the span is centred transversely by castings 
installed for that purpose under the end floor beams. 
There are four air buffers placed under the end floor 
beams to absorb any shock resulting from the seating 
of the span, and there are four similar pneumatic 
buffers at the tops of the two towers that serve to 
stop any overtravel of the span. Locks are provided 
to hold the span in the closed position. 

The lift span and the two associate side spans, with 
their respective supporting concrete piers, were 
designed by Messrs. Waddell and Hardesty. The 
same firm of bridge engineers acted as consultants 
and designers of the railway lift span erected in 1936 
over the Cape Cod Canal. The Marine Parkway 
Bridge lift span is only 4ft. shorter than the Cape 
Cod Canal lift span, and is 570 tons lighter than the 
Albany—Rensselear and the Troy-Menands highway 
lift spans across the Hudson River—said to be the 
heaviest lift spans so far constructed in the United 
States. The Marine Parkway Bridge lift span 
weighs 2180 tons. In designing that lift span and its 
operating features, Messrs. Waddell and Hardesty 
closely fo!lowed what they had previously done in the 
case of the Cape Cod Canal Bridge. The Marine 
Parkway Bridge lift span is operated by electric 
motors situated in the tops of the two towers—Fig. 4. 
Those motors are geared to the eight main sheaves, 
and for normal operation the four 200 H.P. motors 
are so arranged that two of them are used to move 
the span while the other two function as synchro-tie 
motors. For emergency service, there are four 50 H.P. 
motors, interconnected in the same manner as the 
larger motors. The 50 H.P. motors are entirely 
independent, in all their equipment, of the 200 H.P. 
motors. Both the main and the emergency motors 
are provided with complete control apparatus, and 
there are electric brakes for governing the move- 
ments of the lift span. Under normal operation the 
span can be raised 95ft. in two minutes, and when 
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moved by the four smaller emergency motors the 
time required is seven minutes. 

At its northern end, the Marine Parkway Bridge 
connects with Flatbush Avenue, a long, straight, 
and broad motor highway cutting across the south- 
eastern part of Brooklyn—Fig. 1. At its southern 
end, the bridge connects with a terminal traffic 
circle in Jacob Riis Park, and is there linked with 
Rockaway Boulevard that runs nearly the entire 
length of the peninsula. The bridge supplants a 
ferry line that previously had been the only means 
of moving motorists across the inlet. A 10 cent 
toll is now charged each passenger car, and the low 
toll and the bridge are counted upon to induce a 
heavy volume of traffic to and from the mainland 
and New York City’s only seashore where surf 
bathing can be enjoyed in the fullest sense. The 
Marine Parkway Bridge forms one leg of a U-shaped 
loop highway that is to be completed by the con- 
struction of a second bridge several miles to the 
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eastward—the latter drawbridge will connect the 
peninsula with an existing boulevard traversing 
Jamaica Bay across that waterway’s middle section. 

The footings of the piers, with one exception, have 
their base lines at El.— 53, and therefore at an average 
of 16ft. in the bed of the inlet. The piers were con- 
structed within enveloping cofferdams of steel inter- 
locking sheet piling, and the footing for each pier 
rests upon untreated timber piles, averaging 50ft. 
in length and driven with their lower ends penetrating 
to about El.—98. Each tower pier—Fig. 7—is 
supported by 572 timber piles, and the two neigh- 
bouring piers for the side spans rest each on 308 
timber piles. The piers for the deck truss spans 
have each from 128 to 136 piles beneath them. 
The tops of the timber piles are embedded for at 
least 5ft. in the bases of the concrete footings. The 
steel sheet piling cofferdams conformed to the 
prescribed dimensions, in plan, of the footings, and 
the sheeting was driven to a depth of not less than 
15ft. below the bottoms of the footings. A tremie- 
poured concrete seal was placed in the bottom of 
each cofferdam after it was excavated and in advance 
of unwatering. The tremie concrete for each seal 
was poured continuously from start to finish, and the 
concrete used contained 10 per cent. more cement 





than the concrete prescribed for other parts of the 
substructure. The cofferdams were so vented as to 
permit the water within a flooded cofferdam to 
remain at the same level as that outside during the 
period in which the bottom seal was being placed 
and allowed to set. 

The contract for the substructure required that 
the steel sheet piling delimiting the pier footings 
should be cut off, after the piers were finished, at 
an elevation averaging 2ft. above the tops of the 
footings. All told, the cofferdams surrounding the 
piers had required the driving of about 2115 piles, 
and the work of cutting off was done in the astonish- 
ingly short period of forty working days by a diver 
equipped with an oxygen-hydrogen subaqueous 
metal-cutting torch. The torch was originally 
devised by Edward Ellsberg, then of the Construction 
Corps of the United States Navy, when engaged in 
raising the U.S. Submarine “8-51” during 1926. 
It was improved in some particulars to make it better 
fitted for work on the Marine Parkway Bridge under- 
taking. The diver, experienced in the use of the 
torch, gradually advanced his performance from 
thirty-one piles a day, during the first week, to a 
maximum of fully thirty piles an hour when condi- 
tions were especially advantageous. The cost of 
the work is said to have averaged only about half 
as much as earlier jobs, when reckoned on a corre- 
sponding basis. Economy of time was essential, 
because the piers had all to be completed and ready 
for the erection of the steel superstructure within a 
period of about six months, and the time allotted 
for the underwater cutting was in the winter months 
of November and December of one year, and half 
of the succeeding January. Local conditions were 
favourable in a number of respects. The diver worked 
in clear water at an average depth of 32ft.; he stood 
on the tops of the pier footings, and he worked within 
the cofferdam where he was commonly shielded 
from the hampering sweep of strong tidal currents. 
Even so, the results obtained were exceptional. 
All piers have been given additional defence against 
scour by placing riprap on the water bed around the 
exterior surfaces of the cofferdam sheeting. 

The concrete used in slabs, beams, girders, piers, 
&c., was composed of approximately 1 part cement, 
1? parts fine aggregate, and 3} parts of coarse aggre- 
gate that had a maximum size of lin. The concrete 
was required to have a test compressive strength at 





the end of seven days of 2400 lb. per square inch, and 
a test strength at the end of twenty-eight days of 
3600 lb. per square inch. All concrete was machine- 
mixed, each batch being mixed for 14 minutes. Admost 
all the concrete was mixed on floating plants, and a 
number of such plants was in service in order to 
expedite the work. Operations were carried on at 
times under great difficulties, because the site of the 
bridge is an exposed one, and there was occasional 
stormy weather, particularly during the fall and winter 
months of the working period. During curing, the 
concrete was carefully protected to prevent damage 
by freezing, and precautions had also to be taken to 
shield newly placed concrete from the drying actions 
of the sun and the winds. All forms were con- 
structed of lumber and made mortar-tight and of 
sufficient strength effectually to resist deformation. 
The concrete, during and immediately after it was 
poured, was thoroughly compacted, generally with 
rods, forks, or by treading. Where that was imprac- 
ticable, compacting was assisted by hammering or 
tapping the forms. Where the maximum density of 
concrete was desirable, and circumstances permitted, 
the forms were vibrated with mechanical vibrators. 
Accompanying drawings, Fig. 7, indicate the dis- 
position of the reinforcing metal used on the 
work. The reinforcing bars were of open-hearth 
steel and rolled from new billets. The bars generally 
used were of the “‘ deformed” type. The concrete 
was commonly poured in lifts of from 10in. to 12in. 
in thickness. Throughout those sections of the piers 
where the concrete is protected by face plates, jin. 
thick, the plates were set up in their exact positions, 
securely braced and clamped during the welding 
operations, and also during the pouring of concrete 
behind and against the plates—the concrete being 
thoroughly tamped to insure close contact throughout 
with the interior surfaces of the plates. The bases of 
the terminal abutments (Fig. 6) were also poured 
within steel sheet pile cofferdams, which were un- 
watered to permit operations to be carried on from 
the footings to well above the range of high tide, 
and the procedure was virtually identical with that 
followed in constructing the offshore piers. The 
abutments adjoin sloping embankments that merge 
with the grades of the connecting highways. The 
foundations were built and all other substructure 
work was done by the Frederick Snare Corporation. 
(To be continued.) 
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T\HE teeth of spur gears deflect an appreciable 

distance when subjected to a normal working 
load. Profile ground gears, as used, for instance, on 
aeroplane propeller reduction gearing and certain 
other classes of heavy duty gears, are loaded to such 
an extent as to cause in practice a measurable deflec- 
tion which is much greater than the manufacturing 
errors in the gear teeth. The effect of tooth deflection 
is the same as that of profile or pitch errors, and con- 
sequently it is useless to strive for greater accuracy in 
manufacture unless some compensation or correction 
is made to allow for the deflection of the teeth. It 
is known that the life of profile ground gears can be 
prolonged by making a correction to allow for 
deflection under load, but hitherto, such modification 
appears to have been made in particular cases by 
trial and error or experimental methods, as insuffi- 
cient data regarding the nature of tooth deflection 
have been available to determine the exact form of 
tooth required to counteract the effects of deflection 
under all conditions of tooth design and loading. A 
short reference to some experiments on tooth deflec- 
tion carried out at the National Physical Laboratory 
is included in a paper by Hyde, Tomlinson, and Allen, 
read before the Institution of Automobile Engineers 
(‘‘ Proc.,” I.A.E., 1932). 

The results obtained demonstrated that such 
deflection does take place and that it affects the 
uniformity of angular velocity transmission aud the 
life of the gears. The experiments were not, however, 
carried far enough to enable practical working data 
to be obtained. 

In the present article are described the results 
obtained from an experimental apparatus specially 
constructed for measuring tooth deflection. The 
working action of deflected teeth is investigated in 
the light of the experimental results, and a suggested 
basis for the determination of the necessary modifica- 
tion to gear tooth profiles is put forward. 

DESCRIPTION OF TESTING MACHINE. 

In designing the testing machine, illustrated in 
Fig. 1, it was considered an essential that it should be 
possible to apply the load at any point down the 
working face of the tooth, and to measure the actual 
deflection at that point. This is the only means 
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whereby it is possible to obtain results by which a 
full investigation of the tooth action can be made. 
In the apparatus constructed by Hyde, Tomlinson, 
and Allen the load was applied to the gear tooth by 
means of a rack tooth, which could be made to act 
at varying depths of profile, but the actual measure- 
ment of the amount of deflection was made by means 
of a micrometer touching a roller inserted in the 
adjacent tooth space, near the tips of the teeth; it 
was consequently impossible to determine accurately 
the tooth deflection at the point of contact. As will 
be seen from Fig. 1, the machine used in the present 
experiments is constructed so that the deflection at 
any point along the line of action of the gear can be 
measured. 

A pivoted lever A, capable of carrying weights at 
its outer end, has at its opposite end a flat ground and 
polished surface which bears against the gear tooth 
to be tested. The gear is mounted rigidly on a 
bracket attached to the base of the machine, and can 
be moved up or down vertically to change the point 
of contact on the tooth at which pressure is applied. 
Provided the contact surface on the lever is hori- 
zontal, which is ensured by using the setting bar B, 
the point of contact at which load is applied will 
always lie on a vertical tangent to the base circle of 
the gear, i.e., it will lie along the working line of action 
of the gear. The effective length of the short arm of 
the lever is equal to the distance / less the base circle 
radius of the gear. The height h determines the 
position of the point of contact and is the distance 
from the interference point; or alternatively, the 
involute pressure angle at the point of contact is equal 


to tan >, where Yo is the base circle radius of the 
0 

gear. The distance d is measured at each setting of 

the gear by a micrometer, and the value of h is caleu- 

lated from this. 

A small pin C is firmiy fixed in the pressure surface 
of the lever close to the side of the gear tooth, and 
the upper end of this is in contact with a dial indicator, 
reading to 0-000lin. The dial indicator, which was 
checked on a Zeiss comparator and found reasonably 
accurate, is attached to the body of the gear so that 
external deflections are not measured. 





410 


THE ENGINEER 


Oot. 14, 1938 








The pressure surface of the lever is made from 
nickel-chrome steel, heat treated to about 110 tons, 
and was chosen in this material, in preference to a 
case-hardened surface, because its modulus of elas- 
ticity is more accurately known. (The modulus of 
elasticity enters into the calculation for finding the 
magnitude of the surface depression due to the surface 
deformation at the point of contact, as will be seen 
later.) The test gears were also made from the same 
material, heat treated to about 110 tons with a 
hardness of about 50 Rockwell C, and the teeth were 
profile ground. 


NatrurE oF Tootu DEFLECTION. 


A gear tooth subjected to a load acting normal to 
the surface and in the direction of the line of action is 





not in contact, be out of pitch by an amount PP’, and 
the tooth succeeding B on the upper gear will be out 
of pitch by a corresponding amount. These two 
virtual pitch errors are additive in their effect, since 
the pitch of one gear is increased and that of the other 
gear is reduced. ; 

Turning to Fig. 3, successive stages in the action 
of a pair of gears are illustrated. The line of action 
is ad, terminating at the points where the outside 
diameters of the gears meet the common tangent 
I, 1, to the two base circles. If a pair of teeth are 
in contact at the point a there will be another pair 
of teeth in contact at a point c, and the distance ac 
between these points, measured along the line of 
action, is equal to the base pitch (circular pitch x 
cosine pressure angle). The distance between succes- 
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Fic. 1—GEAR TOOTH DEFLECTION MEASURING MACHINE 


subjected to two types of defiection. These are :— 

(a) A displacement of the tooth due to bending and 
compression defiection and to shear deflection. 

(6) A depression or deformation of the surface 
round about the theoretical point of contact due to 
the surface compression of the tooth. 

These effects are illustrated in Fig. 2, in which the 
tooth A is acted upon by a load W through the medium 
of a mating tooth B, the theoretical contact point 
being at P on the common normal or line of action. 
When the load is applied the tooth A moves from the 
position shown by the full line to that shown by the 
broken line, due to the bending and shear deflection. 
The point of contact P broadens out into a line (in 
section) of width S. In relation to the body of the 
gear, the contact point P has been deflected a total 
distance equal to PP’, which is the sum oi the deflec- 
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FiG. 2—NATURE OF TOOTH DEFLECTION 


tions due to bending, compression, shear, and surface 
deformation. It will be clear that the testing machine 
of Fig. 1 measures the total deflection of the tooth 
including that due to surface deformation. The 
deflection due to surface deformation is capable of 
being calculated approximately, and although com- 
paratively small in proportion to the bending deflec- 
tion, is of sufficient magnitude to have an appreciable 
effect on the tooth load and angular velocity variations 
of the gears. 

The reaction on the tooth B in Fig. 2 causes a 
similar type of deflection on this tooth in the opposite 
direction. The magnitude of the deflection of tooth B 
will not be the same as that of tooth A, unless both 
gears are of the same number of teeth and in contact 
at the pitch point ; it will be obvious that the magni- 
tude of the deflection depends on the position of the 
point of contact along the line of action, and is con- 
tinually changing as the gears revolve. 

In the lower gear @ succeeding tooth C will, if it is 





sive teeth in contact is always constant at any phase 
of action and is equal to the base pitch. When the 
lower gear is revolved at a uniform speed the points 
of contact a and ¢ move at equal uniform speeds along 
the line of action until point c reaches position d, and 
this pair of teeth go out of action. It will thus be 
clear that from a to 6 and from ¢ to d two pairs of 
teeth share the load, and from 6 to c only one pair of 
teeth is in action and carries the entire load. If the 
teeth were perfectly rigid there would be an equal 
distribution of load when two pairs of teeth were in 
contact, each pair carrying half the total load. The 
load cycle of a gear tooth, as it passes from a to b, can 
therefore be represented graphically, using the line 
of action as a base, as shown in the diagram. This 
means that when a tooth comes into action at a it 
immediately takes half the tooth load and carries 
this until it reaches b, where the load is immediately 
doubled, and then reduced to half at point c, and con- 
tinuing thus until it goes out of action at d. The 
positions of points 6 and c depend on the numbers of 
teeth in the gears, but for all practical combinations 
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holds good for loads applied at any point on the tooth 
profile of any gear within the elastic limit. 

Fig. 5 shows how the deflection varies for a constant 
load applied at different points down the tooth pro- 
file. Measurements along the horizontal axis repre- 
sent distances along a tangent to the base circle, 
starting with the zero point as the point of tangency. 
In other words, the base of the graph is equivalent to 
the line of action of the gear, from interference point 
to outside diameter. 

It is now possible from the graph to study the 
variation in loading and in velocity which occurs in 
practice each time a tooth passes through its phase 
of action. In Fig. 6 a pair of twenty-three-tooth 
gears are shown in mesh, the line of action being I, 1,. 
P is the pitch point, and ¢ and b are one base pitch from 
a and d respectively, so that one pair of teeth only is 
in contact from 6 to ¢ and two pairs from @ to 6 and 
from c to d. 

The deflection curve from Fig. 5 is also shown. The 
curve | shows the deflection of a tooth on the lower 
gear, and the curve 2 gives the deflection of a tooth 
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FiG. 3—LOAD DISTRIBUTION ON RIGID TEETH 


on the upper gear, both under full load. When two 
pairs of teeth are in contact the sum of the deflections 
of the first pair must be equal to the sum of the 
deflections of the second pair. Bearing in mind also 
that the tooth deflection is proportional to the load, 
it will be seen that relative load distribution between 
two pairs of teeth in contact is inversely proportional 
to their full-load tooth deflections. For example, 
considering two pairs of teeth in contact at a and c, 
8c, + Bee 


Wa 
Say T 8a2 


the relative load distribution is — = 
We 


Also @,+@-e=W, the total load transmitted. 


The above enables a load diagram to be plotted, 
showing the variation in load on one tooth as it passes 
from a to d along the line of action. 

It is now possible to examine the effect of deflection 
on the uniformity of angular velocity transmission. 
As compared with gears having perfectly rigid teeth, 
the driven gear will lag behind the driver by an 
amount equal to the total deflection of any pair of 
teeth in contact. The magnitude of this “lag” 
varies, so that changes of angular velocity take place. 
These changes in pitch line movement of the driven 
gear are plotted in the lower diagram of Fig. 6. The 
vertical ordinates of the graph represent the amount 
by which a point on the pitch circle of the driven gear 
lies behind what its theoretical position would be if 
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FiGsS. 4 AND 5—TOOTH DEFLECTION UNDER VARYING AND CONSTANT LOADS 


of teeth they lie on opposite sides of the pitch point, 
so that the diagram is representative of the action of 
any combination of gears with rigid teeth. 

The effect of deflection can best be studied by 
taking an actual example on which deflection tests 
were carried out. The gear chosen for this example 
has twenty-three teeth, 5 D.P. and a pressure angle 
of 20 deg. The tooth depth conforms to British 
Standard Specification. 

The graph in Fig. 4 shows the relation between 
tooth load and deflection at a fixed point very close 
to the tip of the tooth. The graph is a straight line 
passing through the origin, and shows that the 
deflection is proportional to the load. The same law 





the teeth were perfectly rigid. For example, the 
ordinates Bg and 8, are calculated from 


= W 
bu= Gy (Bui +302) and fe= G5, (Ba t3e 2) =8a + 8ee. 


A study of these diagrams of tooth loading and 
angular velocity shows that tooth defiection plays an 
important part in the action of the gears, and causes 
quite a considerable departure from the theoretical 
uniform motion of the perfect involute. The load 
diagram shows that a tooth coming into action is 
immediately subjected to a fraction of the tooth load, 
and at a later stage, when the preceding tooth goes 
out of action, is subjected to a further sudden incre- 
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ment of load, which it continues to carry until the 
following tooth comes into action. The angular 
velocity diagram reveals a constantly varying pitch 
line speed of the driven gear which in practice has 
detrimental effects in regard to the noise and life of 
the gears. There are two sudden changes in speed 
corresponding to the points 6 and ¢ between which 
one tooth carries the full load. These diagrams repre- 
sent what would occur if the gears were turning at 
comparatively slow speed, but when revolved at high 
speed it would be expected that the angular velocity 
diagram would smovth itself out somewhat, due to the 
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It is obviously of little use endeavouring to eliminate 
manufacturing errors of the order of 0:0002in. when 
there exist theoretical errors of several times this 
magnitude, and the problem therefore arises as to a 
method of altering the involute profile to give a 
closer approach to uniform angular velocity trans. 
mission, and the elimination of sudden changes in 
tooth load. In other words, the problem is to smooth 
out the angular velocity diagrams of Figs. 6 and 7 to 
as near as possible a straight line, and to ensure a 
gradual application of tooth load instead of loading 





it in two instantaneous increments. This modifica- 


FiGs. 6, 7 AND 8—DEFLECTION, TOOTH LOADING AND ANGULAR VELOCITY 


inertia of the gears, with consequent considerable 
increase in peak loads on the tooth which can be 
estimated at several times the normal tooth load. For 
instance, the instantaneous increment in load required 
to smooth out the large peak in the angular velocity 
curve can be calculated as about twice the normal 
tooth load. The sudden changes in velocity repre- 
sented by the two peaks in the diagram corresponding 
to points 6 and ¢ are in effect equivalent to what would 
be caused by pitch errors or profile errors of similar 
magnitude. The magnitude of these virtual errors 
considerably exceeds the normal errors of manu- 
facture, which latter can, by modern gear grinding 
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FIG. 9—MODIFIED INVOLUTE PROFILES 


methods, be comfortably kept down to 0-0002in. or 
less. 

A further example of load and angular velocity 
diagrams for a different gear ratio (23/46) is illus- 
trated in Fig. 7. It will be seen that this exhibits 
similar characteristics. 

It will be clear from a comparison of the errors 
normally met in gear grinding, with the errors due 
to tooth deflection, that further refinements in the 
gear tooth grinding process are of little avail unless 
some modification is also made to the involute profile 
in order to counteract the effects of tooth deflection. 





tion can be carried out either by altering the profile 
of one of the mating gears over its entire depth or, 
alternatively, by altering the profiles of both mating 
gears over part of their tooth depth. The latter 
method is the more practicable from a manufacturing 
point of view, and will be considered. Reverting to 
Fig. 6, it will be seen that the most serious changes 
in angular velocity occur at the points b and c on the 
line of action, when the teeth are coming in or going 
out of action. For instance, if the lower gear 1s the 
driver, and a pair of.mating teeth have reached the 
point of contact c, the following pair of teeth are about 
to commence contact at the point a. This following 
pair will be out of pitch by an amount equal to the 
total deflection of the two teeth in contact at c, 71.e., 
an amount equal to 8-.+4-,. In order to prevent a 
sudden fluctuation in angular velocity at this point 
one of the involutes must be corrected at the point a 
by an amount equal to 8.,+8c.. Similarly, a correc- 
tion equal to 8),+8s. must be applied to one of the 
tooth profiles at the point d. These modifications, 
which cause the profile to be inside the true involute, 
must obviously blend into the involute at the points 
b and c. Fig. 9 shows how these corrections can be 
applied ; the full lines indicate the true involute 
curves, and the broken lines show the modification, 
extending from the tip of each tooth down to points 
corresponding to a distance of one base pitch along 
the line of action from the tip of the mating tooth. 
The correct position of the profile has therefore been 
determined at the four points a, b, c, and d, and when 
contact is at any of these points a true uniform angular 
velocity relationship between the two gears will 
exist. What happens between these points depends 
on the nature of the corrected curve, which will be 
discussed later. 

Fig. 8 shows the method of deriving load and 
angular velocity diagrams for corrected gears, the 
example taken being the same pair of gears as that 
in Fig. 6. In the upper diagram of Fig. 8 the full load 
tooth deflections are shown above the axis OO’, and 
two curves have been added below this axis to repre- 
sent the amount of deviation of the tooth profiles from 
the involute shape. Thus the ordinate O Y represents 
the deviation from a true involute at the tip of the 
tooth and is equal to 8+... The curves meet the 
axis at points corresponding to 6 and c, where the 
correction ceases, and the curve itself is of the form 
y=k x5, this having been found empirically to be 
the curve which best fulfils the condition of producing 


uniform angular velocity transmission. (This is dis- 
cussed in greater detail later.) 

With regard to the load diagram, the full tooth 
load is, as with uncorrected gears, carried by one pair 
of teeth only between the points 6 and c. When two 
pairs of teeth are in contact between a 6 and c d, as, 
for instance, at arbitrary points M and N one base 
pitch apart, the total transmitted load W is split up 
between the two pairs of teeth in the following 
ratio :-— 
ile Sta 2 (see footnote) 

@, 9,-+(¢;—Cz) 
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and 
@,+e,=W, 
where 
8,=sum of full-load deflections of both teeth in 
contact at N, 
3,=sum of full-load deflections of both teeth in 
contact at M, 
¢,=correction corresponding to point M, 
c.=correction corresponding to point N. 
The ordinate of the angular velocity diagram corre- 


/ 8 
sponding to the point M will be atte, and other 


points are found in a similar manner. 

Comparing these load and angular velocity dia- 
grams with the corresponding diagrams in Fig. 6, the 
improvement due to the correction of the profiles 
will be apparent. With corrected teeth the load is 
gradually applied, starting at zero and increasing 
steadily over quite an appreciable length of the line 
of action until it reaches full load, which is main- 
tained for a short period and then gradually reduces 
to zero; this is in contrast to the sudden applica- 
tions of load obtained with uncorrected teeth. 

With corrected teeth there are no sudden changes 
in angular velocity, in contrast to the two instant- 
aneous changes which occur with uncorrected teeth. 
It is estimated that the correction of the teeth will 
reduce the inertia load on teeth moving at high 
speed to less than half of its value with consequent 
greater load carrying capacity. 

There still remains a slight dip in the angular 
velocity diagram corresponding to that portion of the 
line of action where only one tooth is carrying the 
load. This variation is not considered to be seriously 
detrimental in practice as it is small compared with 
the errors of manufacture. It can, however, be com- 
pensated for by a further correction to the tooth if 
required. 

AppENDIx I. 

The relative load distribution between two pairs of modified 
teeth in contact together may be found as follows :— 

Referring to Fig. 10, the teeth are shown in contact at any 
two points M1 and M2 one base pitch apart on the line of action. 
The ordinates of the curves A, B, and B, A, represent the full 
load deflections of the lower gear and upper gear respectively 
at corresponding points on the line of action, and the ordinates 





of the two curves passing through O, and O, represent the 
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respective modifications to the involute on the upper gear and 
the lower gear respectively. 
NOTATION. 
W =total tooth load. 
@,=load taken at M,. 
@,=load taken at Mg. 
'6,=full load deflection of both teeth in contact at M, 
=O, Ay +O, B. 
6, full load deflection of both teeth in contact at M, 
Oy A,+O, By. 
c,= tooth modification at M). 
c,=tooth modification at M,. 
The initial load on teeth at M, as sufficient to bring the teeth 


at M, into contact, will be equal to® = Cow, 


Remaining load to be split up between M, and M, 


w (1-3 5) : 





Fic. 10 
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The fraction of this load taken at M, is -—~; and the 
6,+0, 
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fraction taken at M, is —-—_ . 
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(To he continued.) 








SIXTY YEARS AGO. 


THE modern student of elementary physics has much to 
» thankful for, if he only knew it. The precise meanings 
oF the words power, energy, work, momentum, motion, 
and moment are clearly defined for him at the outset of 
his studies and greatly facilitate the subsequent under- 
standing of the laws of motion. It was not always so. 
Indeed, there are some still alive who can recall a time 
when the greatest confusion prevailed in the use made of 
these various terms and of others, such as vis viva, which 
have now fortunately dropped out of employment. In our 
issue of October 4th, 1878, we printed the first of four 
articles entitled ‘“‘ The Laws of Motion,” written by a con- 
tributor signing himself ‘‘ X.” The correspondence to 
which the articles gave rise did not cease until April of the 
following year, and during that period of six months we 
published no fewer than thirty-two “Letters to the 
Editors’ on the subject. The author “ X ” began his 
first article by saying: ‘“ The laws of motion are exceed- 
ingly simple, but they are nevertheless very generally 
misunderstood.”” He attributed the ignorance which pre- 
vailed to the want of clearness of style manifested by 
authors who had written on statics and dynamics and 
recommended students to confine their reading to some of 
the old writers, such as Newton, or to the most modern 
authorities. The chief difficulty arose in connection with 
the ide sas to be associated with the words ‘‘ momentum ’ 
and “‘ energy.” What one man called momentum another 
would call energy, a third vis viva, and a fourth work. 
Some writers—such as Bourne in his Treatise on the 
“Steam Engine”’-—expressed momentum by M v*; while 
others wrote it as M v. Molesworth, in his “* Pocket Book,” 
used the correct expression, but spoke of the product M v 
as a force. It would to-day be useless and confusing to 
attempt to summarise the arguments advanced by our 
author “X” and the counter-arguments put forward 
by our numerous correspondents. It is, indeed, almost 
impossible for the modern reader with his mind clarified 
by his training to understand the meaning of much of the 
discussion. Our author “ X ” was on the whole sound in 
his statements, although at times he appears to have had 
some doubts himself on their truth. Nevertheless, we are 
a little puzzled to understand him when he says that the 
universe consists solely of matter and motion, and that 
both are indestructible. We could, of course, transcribe 
‘motion ”’ as “energy,” but in a later passage we would 
find ourselves faced with the difficulty of interpreting 
the meaning of the statement that momentum, expressed 
by M », is *‘ the quantity of motion in a body.” In our 
issue of October 18th, 1878, we had four and a half columns 
of correspondence on the subject. One correspondent 
still further confuses the modern reader as he must have 
done some of his own contemporaries by using ‘‘ moment ’ 
and “‘ momentum ” as synonymous, with the consequence 
that when he came to discuss ‘‘ moments of inertia” he 
tied himself up with “‘ moments of inertia of motion ”’ and 
‘moments of inertia of rest,” and came to the conclusion 
that inertia was a force. Another correspondent argued 
like the sophists that as a thing cannot move where it is 
and cannot move where it is not, it cannot move at all; 
therefore, he contended, there was no such thing as motion. 
Clearly this correspondent interpreted “ motion” simply 
as ‘“* movement ” and was wise in his generation. 
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(ee UING our series of articles on the Empire 
Exhibition, there appears below a description 
of some of the exhibits in the Palace of Engineering 
and the adjoining ‘‘ Coal in Home and Industry ” 
Pavilion. 
EXHIBITS IN THE COAL PAVILION. 

The Coal Utilisation Council has been responsible 
for organising the ‘* Coal in Home and Industry ’ 
Pavilion, in collaboration with the Mining Associa- 
tion of Great Britain, the Combustion Appliance 
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form of appliances for steam raising, power station 
work, central heating and process work generally. 
These exhibits include the largest automatic stoker 
made in this country, a chain grate stoker for water- 
tube boilers, and various types of stokers and boiler 
equipment. 

One of the most interesting exhibits is to be found 
on a stand taken jomtly by Penman and Co., Ltd., 
and a number of other firms, whereon is shown work- 
ing a complete steam-raising plant driving a medium- 
sized steam engine, which, in turn, is utilised for 
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FIG. 169—ARRANGEMENT OF COMBINED STAND IN THE COAL PAVILION 


Makers’ Association (Soiid Fuel), and the British 
Steelwork Association. Tne pavilion, which is the 
only building in the Exhibition to be made of steel, 
adjoins the Palace of Engineering. It measures 255ft. 


long and 125ft. wide, and has 10,000 square feet of 


stand space. 

In this building historicaliy minded visitors will be 
attracted by the exhibits demonstrating 100 years 
of progress in the mechanisation of mining, and the 
part played by underground machinery in the growth 
of the coal industry. On various stands engineers 
and industrialists will find exhibits of interest in the 








generating electricity for use on the stand. The 
exhaust steam from this engine is used as process 
steam in a typical laundry machine, and is finally 
rejected through an underground pipe to form a 
vapour mist for the Victoria Falls working exhibit in 
the Southern Rhodesia, Victoria Falls, and East 
Africa Pavilion, situated some distance away from 
the Coal Pavilion. 

Reproduced in the accompanying engraving, 
Fig. 169, is the arrangement of the combined stand. 
The steam-raising portion of the equipment con- 
sists of a self-contained *‘ Economic” boiler, 8ft. 








Fic. 170—COAL HANDLING AND FIRING 


EQUIPMENT FOR ‘“‘ECONOMIC’’ BOILER 











ras 


SS 

































ss opt 














Oct. 14, 1938 


THE ENGINEER 





“ 413 











long and 5ft. 9in. in diameter, suitable for a working 
pressure of 150 Ib. per square inch, manufactured by 
Penman and Co., Ltd., of Caledonian Ironworks, 
64, Strathclyde Street, Glasgow, S.E. 
(his boiler can be seen in Fig. 170, which also shows 
the arrangement of the coal storage and firing equip- 
ment. Messrs. Penman claim that this design of 
boiler, Incorporating a large heating surface, gives a 
high evaporative capacity with economy in fuel. 
The larger sizes of the self-contained type are fitted 
with two flues, and the return tubes of hot solid drawn 
steel are fitted above the flues, with the result that 
full use is made of the gases. The gases pass along 
the flue into the back combustion chamber and return 
through the tubes to the smoke-box on the front end 
and pass into a steel chimney. 

In the case of a bricked-in boiler, the gases pass 
along both sides of the boiler from the smoke-box 
to the main flue at the back and thence to the chimney. 
The self-contained type is made with a mild steel 
combustion chamber at the back of the boiler, and 
the smoke-Lox is arranged to carry a suitable chimney. 
It is stated that the back combustion chamber in 
this design, when working, becomes practically red 
hot, and consequently good combustion, together 
with a minimum of smoke, is obtained. <A further 
advantage, claimed by reason of its design, is that the 

















FIG. 171—SOOT BLOWER—CLYDE 


‘* Economie *’ boiler only occupies from one-half to 
two-thirds of the space required by a Lancashire 
boiler of equal evaporative capacity, consequently 
there is a considerable saving in the initial cost of 
brickwork setting. 

Coal is fed to the boiler automatically by a 
‘* Mastoker ’’ underfeed automatic stoker, modified 
to suit the boiler design, made by Prior Burners, Ltd., 
of 2, Brandon Road, York Road, London, N.7. The 
arrangement consists, as can be seen in Fig. 170, of 
a fuel hopper connected by a worm feed to the burner. 
Air for combustion is supplied by a silent centrifugal 
fan and the worm feed is driven through a multi- 
speed gear-box by an electric motor. As the fuel 
reaches the burner it becomes preheated, releasing 
the volatile matter, which is claimed to be burnt 
completely in its passage through the red hot fuel on 
top. Mounted over the stoker driving gear there can 
be seen a clinker tray, used for discharging the clinker 
into a barrow when cleaning the fire. This type of 
stoker was fully described and illustrated in THE 
ENGINEER for February 25th, 1938, and reference 
should be made to that issue for fuller particulars. 

To the right of the stoker in Fig. 170 can be seen 
a ‘* Phec ” coal elevator, for automatically delivering 
coal from a bunker to the stoker hopper, manu- 
factured by the Paterson Hughes Engineering Com- 
pany, Ltd., of Wyndford Works, Maryhill, Glasgow, 
N.W. Of totally enclosed construction, the elevator 
is claimed to be dustproof and to be typical of a 
complete mechanical handling plant for small boiler 
installations. The drive to the buckets is taken 
from a 4} H.P. continuously rated back-geared 
totally enclosed electric motor through a silent chain 
drive enclosed in a gear case, to a head shaft. The 
main shafts, on which are fitted the bucket belt 
pulleys, are mounted on grease-packed ball bearings. 
The belt is of rubber and canvas construction, having 
pressed steel buckets mounted thereon. The lower 
pulley is mounted in bearings which have a screw 
adjustment for maintaining the belt tension. The 
elevator is arranged to receive the coal through a 
regulator from a bunker, and it delivers the coal 
directly into the receiving hopper of the automatic 
stoker. If two or more boilers are installed, a hori- 
zontal screw conveyor can be utilised to distribute the 
coal from this type of elevator to the various stoker 
hoppers. 

At the front of the automatic stoker, driven there- 
from, as shown in Fig. 170, is a Lea ‘* Uni-meter ” 
coal meter, made by the Lea Recorder Company, 
Ltd., of Recorder House, Cornbrook Park Road, 
Manchester, 15, which enables the coal supply to the 
stoker to be continuously measured. This type of 
meter, which has been recently developed, registers 
in pound or cubic foot units, or any other units 
directly. 

The boiler seating and surrounding brickwork was 
supplied by the Thomson Boiler Setting Company, 
of 374, Baltic Street, Glasgow, S.E., while the fire- 
bricks were made by J. H. Sankey and Son, Ltd., 
of Canning Town, London, E.16. The last-men- 


tioned firm displays on the stand many refractory 
materials, including ‘‘ Pyruma, 


29 66 


Siluma,”’ ‘‘Aluma,”’ 


The front of 


Boiler fittings exhibited on the stand include a 
number of cast iron valves and mountings made by 
A. Cockburn and Co., of 25, Gateside Street, Dennis- 
toun, Glasgow, E.1, in actual service on the Penman 
boiler. They comprise a marine double-spring safety 
valve, a main stop valve, an angle feed check valve, 
an angle stop valve for the soot blower equipment, 
and auxiliary fittings. 

The soot blower equipment for the boiler is made 
by Clyde Blowers, Ltd., of Livingstone Street, Clyde- 
bank. The construction of the “‘X L” type blower 
is shown in Fig. 171, illustrating the back wall of 
a boiler in section with a wall box built in, and a 
blower attached by studs and nuts. In Fig. 172 
the equipment can be seen mounted on the back 
of the Penman ‘“ Economic” boiler; the neat 
piping arrangement will be particularly noted. This 
type of soot blower is placed in such a position that 
it can deliver high-velocity steam jets from a single 
nozzle through all the smoke tubes in a nest. The 
wall box (Fig. 171) is provided so that the nozzle 
can protrude into the combustion chamber during the 
blowing operation, In this engraving the hand 
wheel has been turned to the full ‘“ off” position, 
and the nozzle is retracted into the wall box. 
Steam is taken from below and an automatic drain is 
fitted to the central tee piece. 

In order to remove soot from the boiler tubes, the 
blower is operated for about 30 sec., using steam at 
full boiler pressure. Frequency of operation, it is 
stated, varies with the rapidity of the increase in 
temperature of the exit gases, by reason of the sooting 
up of the heating surfaces. It may be necessary to 
operate the equipment as often as once in every eight 
hours, or only once or twice per week. According 
to the manufacturers, it is found that after soot 
blowing the drop in exit gas temperature is fre- 





Fic. 172—SooT BLOWER EQUIPMENT—CLYDE 


quently as much as 150 deg. Fah., and this tempera- 
ture increase, prior to soot removal, has been regis- 
tered after two days’ easy steaming. 

It is claimed that the action of the Clyde blower is 
not affected by the heat of the flue gases. All the 
mechanism is totally enclosed and protected from dust. 
Its operation consists of turning the hand wheel 
about three turns, first in one direction and then in 
the opposite direction. The nozzle is thus advanced 
into its operative position and steam is admitted 
through a self-contained sleeve valve. Semi-rotary 
movement is transmitted to the nozzle whereby the 
steam jets are directed through all the tubes in a nest. 
After use the hand wheel is turned to the full “ off” 
position, retracting the nozzle, which is then shielded 
from the heat of the flue gases. The boiler stop valve, 
which supplies steam to the blower, must be closed 
after each operation. The drainage of the steam 
pipes is automatic, a special valve being provided 
which remains open while the blowers are not in use. 
This drain valve closes under steam pressure. It 
cannot be closed in any other way, but it can be 
opened against the steam pressure by means of a 
handle. 

On large boilers, and in cases where the space 
behind the boiler is very limited, blowers with remote 
control can be arranged. The remote control gear 
consists of enclosed gears and a hand wheel, enabling 
the equipment to be operated from any convenient 
position through a single extension rod. 

Exhibits on the stand shown by Royles, Ltd., of 
Irlam, near Manchester, include a ‘“ Milletherm ” 
feed-water heater boiler level control, and the firm’s 
patented ‘‘ Auto-thermal ” feed arrangement, shown 
in operation in conjunction with the steam-raising 
plant. Another of the firm’s products, a Row’s 
patented copper storage calorifier is incorporated in 
the lay-out, and is shown under working conditions. 
Also exhibited are various types of steam traps and 





and other fire cements. 


with gilled tubes suitable for air heating by means of 
a steam supply at pressures up to 100 lb. per square 
inch. In operation air is forced by an electrically 
driven fan through a bank of giiled tubes, through 
which steam flows, and the heated air is then directed 
as a Stream by means of slats. 

Supplied by Electroflo Meters Company, Ltd., of 
Abbey Road, Park Royal, London, N.W.10, is an 
instrument panel for boiler control purposes. The 
instruments fitted include steam and feed pressure 
gauges, draught gauges, thermometers, recording 
pyrometers, a steam flow meter, and push-button and 
signal lights for the remote control of auxiliary motors. 
The panel is floodlit by means of a canopied arrange- 
ment of lights. 

Steam from the above-described boiler plant is 
utilised in a single-cylinder steam engine, similar 
to that shown in the accompanying engraving, 
Fig. 173. This engine, manufactured by Ashworth 
and Parker, Ltd., of Riverside Works, Bury, Lanes, 
is designed to develop 40 B.H.P. at a speed of 500 
r.p.m. It is supplied with saturated steam at 150 Ib. 
per square inch, and exhausts against 15 lb. per 
square inch back pressure. The engine works entirely 
without cylinder lubrication, so that clean, oil-free 














Fic. 173—STEAM ENGINE—ASHWORTH 


exhaust steam is obtained, which can be used directly 
for process work. This type of engine is widely used 
in those industries which require low-pressure steam 
for heating, boiling, drying, and so forth, and, in fact, 
on the stand it is connected to a motor-driven hand- 
kerchief ironing machine supplied by D. and J. 
Tullis, Ltd., of Kialbowie Ironworks, Clydebank. It is 
claimed that power for factory drives can be obtained 
at almost negligible cost by passing the steam through 
such an engine, for the heating value of the steam is 
only reduced by about 7-8 per cent. 

The design and construction of this engine embodies 
a number of interesting features. The cylinder is 
cast on chills and finished by grinding—a process 
which is claimed to give a hard, durable, mirror-like 
surface. The piston is of forged steel, shrunk upon a 
piston-rod of high tensile steel supported by a large 
nut at the back. A substantial form of restrained 
special bronze piston ring is fitted, and since junk 
rings are also provided, the piston ring can be removed 
or inspected without disturbing the piston or rod. 
There is an exceptionally large relief valve on the 
cylinder cover, which is stated to be of service in 
preventing breakdown by reason of sudden flushes 
of water. Lubrication of the working parts—with 
the exception of the cylinder, which, as mentioned 
above, is not lubricated—is effected by means of 4 
rotary gear oil pump driven through a flexible 
coupling. This type of oil pump and drive is stated 
to relieve the valve gear of strain, and to have the 
advantage of accessibility, as it is fixed on the end 
cover of the engine. Duplex self-locking strainers 
are furnished in an accessible position outside the 
engine casing where they can be readily withdrawn 
for cleaning. When one strainer is withdrawn, the 
other is automatically locked in position and cannot 
be taken out until the first one is returned. 

Te complete our description of the equipment 
shown on the combined stand, mention must be made 
of a 25-kW generator supplied by the MacFarlane 
Engineering Company, Ltd., of Netherlee Road, 
Cathcart, Glasgow, 8.4. A switchboard and switch- 
gear have been supplied by H. A. McQueen and Co., 
Ltd., of 700, Argyle Street, Glasgow, and Whipp and 
Bourne, Ltd., of Castleton, Manchester, respec- 





reducing valves, and examples of unit heaters fitted 
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tively. Current supplied by the generator is utilised 
for the operation of the stand auxiliaries and a display 
of “ Aurora ” electric lamps, made by Aurora Lamps, 
Ltd., Old Kilpatrick, Dumbartonshire. This last- 
mentioned firm is the only concern in Scotland to 
manufacture lamps under the E.L.M.A. 


Mavor anp Covurson, Lrp. 


When the Empire Exhibition opened in May, the 
working model on the stand in the Palace of Engi- 
neering of Mavor and Coulson, Ltd., of Bridgeton, 
Glasgow, S.E., had not been completed. It will be 
recalled that we briefly described this model, together 
with other exhibits of the firm, in our issue for May 
13th. We are now able to reproduce photographs of 
this interesting model, built to a scale of lin. to the 
foot, whereby the equivalent of nearly 500ft. of belt 
conveyor and equipment therefor can be studied. 

Reproduced in Fig. 174 is a general view of the 
model, which occupies an area of 74 square feet. 
From the bunkers seen on the left of the general view 





till it is in a position oblique enough to escape the 
crank B and fly back to the vertical position, hitting 
the end of a bar D and thereby reversing the travel 
of the tripper. The crank B can now lift when it 
reaches the lever C and fall again when it is past. 
This conveyor is tensioned by a-gravity take-up, the 
sliding pulley of which is shown on the left of the 
illustration. 


J. CoLuis anp Sons, Lrp. 


At the Empire Exhibition the only exhibit of 
lifting trucks and portable stacking machines is that 
in the Palace of Engineering, of J. Collis and Sons, 
Ltd., of Regent Square, Gray’s Inn Road, London, 
W.C.1. The examples of lifting trucks are typical of 
a range which comprises capacities from 5 cwt. by 
several increments of load up to 5 tons; this range 
is classed according to the method of lifting and 
lowering. One is an assisted leverage method and 
another an all-hydraulic. 

The assisted leverage type of Collis truck (Fig. 176) 














FiG. 174—BELT CONVEYOR MODEL—MAVOR 


a conveyor collects stone chips, which it delivers to 
a rotary screen towards the right. The smalls appear 
to pass through the screen to a belt and bucket 
elevator, which elevates them to a storage bunker. 
From the bunker they can be run into a lorry from an 
* F.P.” hopper door, which on the model is arranged 
to illustrate the ease of working of this appliance. 
The overs from the screen are taken by a sectional 
belt conveyor, the sections of which are supported 
on light trestles. This form of structure can quickly 
be rigged up as required. The driving gear is well 
out of the way underneath the conveyor near the 
lower end. By means of a tripper the flow on this 
conveyor can be diverted into a lorry, and means are 
provided on the model by which material so diverted 
is put back into the conveying circuit. The delivery 
end seen on the extreme right discharges on to a tip 
heap, down which the material rolls and disappears 
from sight. The endjof the conveyor consists of the 














Fic. 175—TRIP ACTION—MAVOR 


firm’s *‘ Loop Take-up ” by means of which the head 
pulley can be moved 12ft. forward as the tip heap 
extends without altering the extension on the belt. 
When it is fully extended the belt is lengthened, 
another 12ft. section of conveyor is put in, and the 
process is repeated. 

The stone chips next reappear on a sectional belt 
conveyor which runs in a permanent bridge. At this 
point the firm’s inverted troughing, which is claimed 
to save width, weight, and time of erection, is shown. 
Finally the material is distributed to the bunkers, as 
shown on the left of the illustration, by a tripper 
which is continually travelling backwards and for- 
wards above them. 

The means whereby the direction of travel of the 
tripper is reversed is shown in Fig. 175. In this 
view the tripper is moving from left to right just after 
reversal. The tripper travels to the left until a crank B, 
carried on an arm A, pushes a lever C against a spring, 





elevates the load by one downward stroke of the handle. 
The amount of lift is invariable, being 1]jin. or 2in., 
according to the capacity. In the elevated position 
the load is automatically locked and the handle freed 
for hauling. Lowering is entirely non-manual, the 
depression of a pedal releasing the load, which, being 
resisted by a hydraulic release check, cannot suddenly 
drop. Neither can the handle fly up, as it remains 
disengaged from the lifting frame until another load 
is to be moved. 

The all-hydraulic type of Collis truck is prin- 
cipally installed for loads of 20 cwt. and more. 
A part of its title is “ multi-stage, multi-way,” 
meaning that the load is easily raised by equal, 
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FIG. 176—LIFTING TRUCK—COLLIS 


short stages and that to do so the handle may 
be turned to any position within “an inclusive 
are of 180 deg. The lift is vertical and readily 
adjustable from lin. to 3in. or 4in. according to 
capacity. 

Using oil as the working fluid, the hydraulic unit 
is the firm’s own patented design. The body is a 
steel stamping, the ram chamber—which is also the 
reservoir—the plunger guide, valve recess, and all 
internal passages being machined from the solid. 
The ram and plunger are hardened and polished 
forgings and an interesting point is that a hat leather 
is dispensed with, special disc packings being used, 
supplemented by gland packings to prevent the egress 
of oil. The suction and discharge valves are in line 
and form a unit for screwing into the recess, only the 
release plunger projecting. Mounted externally are 
the valve operating pedal and linkage with the 
adjustable lifting height shoe, together with a screw 
for regulating the speed of lowering. 

The complete hydraulic unit is bolted to the truck 





head, its spigot fitting in the deeply socketted front 
wheel fork. A simple link system connects the 
hydraulic plunger to the handle lever, while the ram 
passes through the front cross member of the lifting 
frame and its lifting nut is subsequently fitted. 

First depressing the lower end of the pedal, the 
operator pumps. When the set height of lift is 
attained, the hydraulic unit becomes automatically 
inoperative and simultaneously the handle is freed for 
hauling. To lower at the pre-set speed the upper end 
of the pedal is depressed, the load being unable to 
crash, as it is controlled by the ram. 

All types of Collis trucks have chassis and lifting 
frames of rolled steel constructions, electrically are 
welded. The four wheels are of close-grained grey 
iron, machined on the treads and each wheel is fitted 
with two ball bearings. 

The manually operated stacking machines are note- 
worthy, as, instead of a winch, a suitably modified 
Collis hydraulic unit is employed, and three-fall 
sheaves to multiply the stroke of the ram. Conse- 
quently, the lifting operation is that described for the 
all-hydraulic truck, with the exception that the pedal 
is replaced by a conveniently situated lever in associa- 
tion with a pivoted latch. With the last-named in 
position, when the lever is depressed for lowering, the 
load can only descend slowly ; when moved aside, 
the elevating table rapidly lowers. When elevating, 
if the operator releases the handle, or, when lowering, 

















FiG. 177—STACKING MACHINE—COLLIS 


releases the lever, a crash cannot occur, as the 
hydraulic ram instantly sustains the load. 

The manually operated model exhibited has a 
hinged upper section which lowers to the horizontal 
by gravity and is raised by means of the hydraulic 
unit. It is also made with a rigid frame, as exemplified 
by the electrically driven model. 

The electro-hydraulic model (Fig. 177) has a totally 
enclosed vertical unit comprising motor, two-stage 
speed reduction and hydraulic pump. With the excep- 
tion of the motor, all parts are submerged in oil. The 
unit is detachably mounted, at the rear being the seam- 
less drawn steel ram chamber and forged steel, har- 
dened and polished ram. As in the case of the manual- 
hydraulic type, the ram is connected to the lifting 
table by a wire rope passing round the stroke multi- 
plying three-fall sheaves and then over a fixed sheave 
on the frame head. 

For the above-described model the only electrical 
accessory is the push button motor control. An upper 
limit switch is unnecessary, as the pump automatically 
becomes inoperative when the maximum designed 
height of elevation is attained. ‘ Inching” is per- 
formed without an electrical device, neither is a 
brake needed, the ram being self-sustaining in any 
position. The last-named feature forms an auto- 
matic safety device. If the line goes “ dead,” the 
lifting table remains stationary until the current is 
restored. 

The motor is used for elevation only, lowering being 
by gravity at either of two selected speeds, each of 
which is simply pre-set. In any case, harsh contact 
of the lifting table and base members is prevented 
by an automatic decelerator. 

Both types and all models of the firm’s portable 
hydraulic stackers are ball-bearing equipped through- 
out, including the haulage wheels. They have quick- 
acting sprags terminating with ball-jointed pads 
to prevent movement of the machine when in 
use. The base and vertical rolled steel sections are 
assembled by electrical arc welding. 

(Zo be continued.) 
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Rail and Road. 





TRAIN AccIDENT AT ABERDEEN.—On the night of 


Friday, October 7th, when an engine was backing on to 
the coaches of a special train at Aberdeen Joint Station, 
it failed to stop, and crashed into the first coach. This 
coach was badly damaged, and a number of passengers 
were injured. 





DARTFORD—PURFLEET TUNNEL APPROACH Roap.—The 
Essex County Council has decided not to undertake the 
construction of the outer approach road to the Dartford 
Purfleet tunnel unless the Minister of Transport pays 
the whole of the costs. According to estimates the cost 
of such a road from the River Lea to Purfleet would be 
about £1,700,000, towards which the Minister has offered 
a grant of 75 per cent. 


PENZANCE StTaTION ALTERATIONS.—Penzance Station 
is to be rebuilt and in place of the two existing platforms 
four new ones twice as long are to be laid down. Part 
of the foreshore is being reclaimed so that the eastern end 
of the station can be widened and on this land a new 
sea wall 1000ft. long is being constructed. On the wall 
a concrete footpath 12ft. wide is being laid by the Corpora- 
tion of the town as part of a new promenade. 


L.M.S. Goops Tran MisHar.—On Sunday, October 
9th, a goods train on the London, Midland and Scottish 
Railway line broke in two between Millers Dale and 
Bakewell. Just as the front portion of the train was 
approaching Haddon tunnel, the second part overtook 
it and crashed into the rear trucks. Eighteen trucks were 
derailed and the traffic on the main line from Derby to 
Manchester had for several hours to be diverted by way 
of the Dore and Chinley lines. 


CLAYHITHE ToLt Bripee.—Clayhithe toll bridge, across 
the River Cam, is to be freed from tolls and reconstructed. 
The cost of the scheme is estimated at about £9000, and 
the work is expected to take about three months from 
the date of commencement. The present bridge is a steel 
lattice girder structure, dating back to 1871, and has a 
width of less than 12ft. When reconstructed it will have a 
width between parapets of 26ft., which will allow for a 
carriageway nearly 20ft. wide and a footpath. 


SPEEDY DeELIvERyY oF a Moror Car FLEET.—On the 
morning of Tuesday, October 4th, an order for six 25 H.P. 
staff cars and nineteen light vans, lorries and ambulances 
was placed with Vauxhall Motors, Ltd., by the British 
Legion for use in Czechoslovakia. The condition entailed 
with the order was that the entire fleet must be ready by 
the evening of Thursday, October 6th. Although this 
involved the complete building of four ambulances and 
the special painting of fifteen Bedford trucks, the entire 
~~ bn ready half-an-hour before the allotted time had 
elapsed. 


A Sate or Rattway SrTations.—Particulars of the 
sale by auction by instructions of the Southern Railway 
Company of some stations on the old Lynton and Barn- 
staple line’ are given in the Western Morning News. 
Bratton Fleming Station was sold, with 2 acres of land, 
for £100; Blackmore Gate Station, also with 2 acres 
of land, for £700 ; Woody Bay Station, with 4 acres of 
land, for £405, and Chelfham Station and Lynton Station 
were withdrawn from the sale at £275 and £475 
respectively . 


NEw AMERICAN STREAMLINED LocomoTIvEs.—Six 
4—6—4 -streamlined nger engines have been recently 
delivered to the Chicago, Milwaukee, St. Paul, and Pacific 
Railroad by the American Locomotive Company for high- 
speed train working. The leading dimensions of the new 
engines are as follows :—Two cylinders, each 23}in. 
diameter by 30in. stroke; Walschaerts valve gear ; 
piston valves, 12in. diameter, with a maximum travel of 
7hin.; driving wheel base, 14ft. 8in.; total wheel base. 
42ft. 4in.; weight of engine in working order, 415,000 Ib.; 
driving wheel diameter, 84in.; working pressure, 300 lb. 
per square inch; combined evaporative and superheater 
heating surfaces, 5861 square feet ; rated tractive force 
at 85 per cent., 50,300 Ib. The tenders each have a capa- 
city of 20,000 gallons of water and 25 tons of coal and 
in full working order weigh 375,000 Ib. 


Road Transport (DEFENCE) ADVISORY COMMITTEE: 
—It is announced by the Secretary to the Ministry of 
Transport that the composition of the Road Transport 
(Defence) Advisory Committee, appointed by the Minister 
of Transport to advise him on plans for the most efficient 
use of road transport in time of a major defence emergency, 
is as follows :—Mr. A. T. V. Robinson ( i ), Mr. 
Ernest Bevin, Mr. 8S. E. Garcke, Sir James Milne, Mr. 
W. J. Elliott, Mr. George Monro, Mr. J. S. Nicholl, Mr. 
J. F. Pye. In accordance with the plans considered by 
the Committee, regional and district organisations were 
set up throughout the greater part of the country recently 
in readiness for an emergency. The course of events did 
not require these organisations fully to function, but the 
Advisory Committee is proceeding to review the arrange- 
ments and to consider whether any modifications of the 
plans are desirable in the light of experience. 


L.M.S. Rattway Srdrr Firms.—More than 100,000 
members of the London, Midland and Scottish Railway 
Company’s staff are expected to attend this winter 
exhibitions of educational and instructional films produced 
for their benefit by the company’s film organisation. The 
film units have begun a six months’ tour of the system, 
involving exhibitions at 200 different points, and the 
travelling of approximately 20,000 miles. In larger centres 
films will be shown in halls, institutes, and lecture rooms, 
while the most remote parts of the system will be reached 
by the mobile film units, three of which will be in constant 
use. Four new “ educational”? and one new “ instruc- 
tional” films have been made for the new season, the 
former dealing respectively with the repair and overhaul 
of an express locomotive at Crewe works; scientific 
research in the L.M.S. laboratory at Derby; railway 
organisation for handling holiday traffic; and a railway 
“newsreel.” The new “instructional” film deals with 
the daily work of an engine shed, whilst a further instruc- 
tional film is intended to assist the staff in maintaining 


Miscellanea. 





Boston Water Suppty.—A water supply project 
costing 15$ million dollars has been decided upon for 
Boston in the United States. The work will involve the 
construction of an aqueduct 18} miles long, 34 miles of 
which will be in a rock tunnel. 


AccIDENTs IN MrnEs.—The report for September of 
accidents in mines under the Coal Mines Act in this country 
shows that during the five weeks ended September 17th 
there were 67 persons killed and 317 seriously injured. 
Of these accidents, 61 of the fatalities and 290 of the injuries 
occurred underground. 


Houipay Savines.—A booklet recently issued by the 
Industrial Welfare Society has been prepared to explain 
the ways in which works holiday savings funds may be 
established and conducted. In its introduction and 
appendices problems of accommodation are discussed, 
and an attempt has been made to estimate the additional 
holiday expenses of the working man and his family. 


Bia NEw Power StarTion iv AMERICA.—At a cost of 
94 million dollars, a new power station is to be built for 
the Central New York Power Corporation at Oswego. 
An 80,000-kW turbo-generator for the new station is being 
built by the General Electric Company. The boiler plant, 
being supplied by Babcock and Wilcox Company, will 
— steam at 1350 lb. per square inch and 900 deg. 

ah. 

PHILADELPHIA SEWAGE TREATMENT SCHEME.—A pro- 
gramme of improvements to the city’s sewage treatment 
works and water supply system, costing 40 million dollars, 
has been prepared for the Philadelphia City Council in 
the United States. It is planned to spend nearly 30 million 
dollars on improvements to existing sewage treatment 
works and two new plants, and about 7 million dollars on 
the water system. 


Woritp UNEMPLOYMENT.—According to the statistics 
of the International Labour Office, during the third 
quarter of this year unemployment has increased in eleven 
out of twenty-three countries, as compared with the corre- 
sponding quarter last year. The increase in the United 
States is given as over 3,561,000, in Canada over 23,000, 
in Belgium 29,000, Great Britain and Northern Ireland 
451,200, and Hungary 1500. 

Low TEMPERATURE CoKE.—It is reported that a German 
firm Krupp Treibstoff is building a plant in which a process 
of coal-oil production combines the Fischer-Tropsch 
method and low temperature carbonisation. Reports state 
that the low temperature coke is a very suitable material 
for the production of water gas, and the total yield of oil 
on the weight of coke used is 20 to 30 per cent. greater 
than that when high temperature coke is used as the raw 
material for the synthesis. 


New Hypro-ELEctric Power STATION IN FINLAND.— 
Work on the construction of the new hydro-electric power 
station at Harjavalta, on the river Kumo in Finland, is 
rapidly nearing completion. The fall has a normal head 
of 7-3 m., but this is being increased to 27 m. by a dam, 
to give an available power of about 100,000 H.P. Two 
5-5-m. diameter Kaplan turbines will drive two 11-kV 
alternators of 75,000 kW together. The annual output is 
estimated at 250 million kWh, and the station has cost 
about half a million pounds to build. 


Execrriciry GENERATION.—The Returns rendered to 
the Electricity Commissioners show that 1872 million units 
of electricity were generated by authorised undertakers in 
Great Britain during September, 1938, as compared with 
the revised figure of 1752 million units in the co md- 
ing month of 1937, representing an increase of 120 million 


as last year. During the nine months of 1938 up to the 
end of September the total amount of electricity gene- 
rated by authorised undertakers was 17,160 million units 
as compared with the revised figure of 16,092 million units 
for the corresponding period of 1937, representing an 
increase of 1068 million units or 6-6 per cent. 


SINTERED CARBIDE SurFacEs ON CastTINGs.—An 
abstract in the Iron and Coal Trades Review describes a 
process for the application of hard wearing surfaces of 
sintered carbide on selected areas of castings. It is stated 
that the process is similar to duplex casting in that it is 
carried out in a single mould, but the carbide material is 
introduced in powder form and is not cast to shape. It 


the finished article. The portions that have to be made 
hard are separated from the rest of the mould by metal 
gauze or perforated metal sheet and carbide powder is 
packed into the spaces. In complicated parts pre-sintered 
carbide inserts may replace the carbide powder. The 
remainder of the mould is then cast full of a suitable basis 
metal, such as iron, steel, copper, or nickel. The molten 
metal penetrates the carbide powder and cements it in 
place, and the result is a single casting with the surface 


hard-carbide material. 


British Paviion aT Wortp’s Farr.—Particulars of 
the British Pavilion at the New York World’s Fair next 
year are given by the New York correspondent of The 
Times. There will be a Hall of Majesty and a Hall of 
Achievement linked by a bridge. In the Hall of Majesty 
will be the exhibits of Australia, New Zealand, and the 
Colonial Empire ; and in the central room, 180ft. by 75ft., 
the history of England will be depicted in terms of heraldry. 
From this room a bridge leads to the Hall of Achievement, 
the exhibits in which will include a display organised by 
the Ministry of Health, the Ministry of Labour, and the. 
Board of Education in co-operation. It will show aspects 
of social services in Britain; a maritime section drawing 
attention to the progress of sea transport; and a seriés 
of industrial exhibits. There will also be a section setting 
out the tourist attractions in the British Isles, a Hall of 
Metals containing engineering exhibits, and an Historical 
Hall or Hall of Democracy. The exterior of the building 
will mainly be cream in colour, and the walls will be sur- 
faced with sparkling particles of mica. The highest part 





the standard of railway safety. 





of the building will stand 100ft, 


units, or 6-8 per cent. The number of working days in the 
month, i.e., excluding Sundays, was’ twenty-six, the same 


consists of making a heat-resisting mould of the shape of 


reinforced at selected places by a high concentration of 






Air and Water. 





New British Warsuips.—According to programme, 
twelve new British warships should be launched by the 
end of the current year, bringing the total for the year 
up to twenty-seven vessels, aggregating nearly 50,000 
tons. Next year it is expected that fifty new warships 
of over a quarter of a million tons will be launched in this 
country. 

CONVERSION OF LicHtT VESSELS.—A large number of 
the lightships stationed round the coast of this country are 
of wooden construction, and the Corporation of the 
Trinity House has prepared a scheme for the replacement 
of twenty-three of these ships with steel vessels during the 
next eight years. Up to the present three of the new type 
of vessel have been built and stationed. 


TRANSATLANTIC SuRVEY FLiacHts.—With a view to 
making survey flights across the Atlantic, American 
Export Lines, Incorporated, has purchased a long-range 
Consolidated flying boat with a top speed of over 200 
miles an hour and a range of about 4000 miles with a pay 
load of 2000 lb. It is expected ultimately to institute a 
regular air service to the Mediterranean and Black Sea 
countries, to which the company has operated a steamship 
service for many years. 


Surprinc Company MercEr.—It is officially announced 
that the Pacific Steam Navigation Company has been 
acquired by the Royal Mail Lines, Ltd. The fleet of the 
former company comprises six steamships and nine motor- 
ships, gating more than 120,000 gross tons, whilst 
the Royal Mail fleet comprises twenty-two steam and 
twelve motor ships, aggregating over 300,000 tons. The 
business of the Pacific Steam Navigation Company will 
continue as hitherto with headquarters at Liverpool. 


A Hicxu-spEED Mororsuip.—On her recent trial trip 
the motor passenger ship “‘ Besarabia,” built by Burmeister 
and Wain for the Serviciul Maritim Roman, attained a 
speed of 25-7 knots, and over the measured mile a mean 
speed of 25-5 knots was reached. This vessel, which has a 
length of 405ft. and a beam of 57ft. 9in., has two 7200 I.H.P. 
two-stroke single-acting oil engines with twelve cylinders, 
620 mm. diameter by 1150 mm. stroke. During the trials 
each engine had an output of 11,000 I.H.P. at maximum 


Arecrart DEFENCE ProgRramMME.—In his speech at the 
opening of the Cambridge aerodrome, Sir Kingsley Wood, 
the Secretary for Air, said that the balloon barrage system 
is to be extended to the provinces, and a number of new 
training centres opened. He also announced that the 
Air Minister had approved the construction of a new 
factory at Gloucester, at a cost of over £1,000,000, which 
would be managed by the Gloster Aircraft Company. 
Extensions costing over £500,000 had also been approved 
at the Fairey Factory at Stockport. 


A German Mirrary SeaPLaNne.—The German Govern- 
ment has released particulars of a Blohm and Voss twin- 
engined seaplane, which can be used for torpedo or bomb 
carrying or long-range reconnaissance work. According 
to Flight, it is an all-metal cantilever semi-high-wing 
monoplane fitted with two 800 H.P. nine-cylinder radial 
engines, which give a top speed of 199 miles an hour and a 
maximum cruising speed of 183 miles an hour. The 
torpedo or bomb load is accommodated internally, being 
covered during flight by retractable shutters which protect 
against spray during take-off. Twin floats are fixed to the 
centre section by single tubular struts. 


CiypE Wuarr ExTENSION SCHEME.—At a recent meet- 
ing of the Clyde Navigation Trustees it was reported that 
discussions had taken place some time ago between 
officials of the Trust and representatives of D. and W. 
Henderson, Ltd., with regard to the possible diversion 
of the railway line situated on the Meadowside Shipyard 
land and towards the acquisition from the company 
of an adjoining area of approximately } acre fronting the 
river, all in relation to possible berthage extension on the 
north side of the river. This land is to be acquired in 
addition to 5 acres of Partick Sawmills ground situated 
between the Trustees’ lands at Meadowside and Merklands. 
It is understood that the ground purchased will be used 
for the construction of a new wharf. 

LonG-pISTANCE FLIGHT BY THE “ MERcURY.”—The 
upper component of the Mayo composite aircraft, the 
“Mercury,” has failed to set up ’a new long-distance flight 
record in its attempt to fly non-stop from Dundee to 
Cape Town. The machine left Dundee at 1.19 p.m. on 
Thursday, October 27th, and was forced to land, owing 
to fuel shortage, at the mouth of the Orange River, 
having flown a distance of 6045 miles in 42h. 6 min. 
It was then 325 miles from Cape Town, and the machine, 
after refuelling, took off again for its destination, where 
it arrived safely. The record of 6306 miles non-stop 
flight made between Moscow and San Jacinto, in California, 
by Russian airmen, is still unbroken. The “ Mercury ” 
has, however, set up a new long-distance non-stop record 
for seaplanes. 


New Ar Service To PorrucaL.—Following the non- 
stop record flights between London and Stockholm last 
month by one of British Airways new fleet of “Super 
Lockheed 14” aircraft, two important survey flights to 
Lisbon have been successfully completed by the company. 
These were full-scale test flights preparatory to the inaugu- 
ration of a regular passenger and mail service between 
England and Portugal on the first stage of the new air 
route to West Africa, which is to be developed and 
eventually extended across the Atlantic to South America. 
Two air liners left Heston Airport at 8.24 a.m. on Friday, 
October 7th. One aircraft fléw direct to Lisbon and landed 
at Cintra Aerodrome at 2.53 p.m., after a non-stop flight 
of 6 hours -29 min. for the 1043-mile journey against a 
head wind of 40 m.p.h., giving an average ground speed of 
160 m.p.h.- According to a prearranged programme, the 
other landed at Bordeaux before proceeding to Lisbon, and 
made a direct flight back to Heston on Sunday, October 
9th, while the first machine which flew non-stop on the 
outward journey returned to Heston on Monday, the 10th, 
calling at Bordeaux en route. A further number of experi- 
mental test flights between London and Lisbon are to be 





made. 
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ENGINEERS AND WORLD POLITICS. 


In his vigorous address to the Manchester and 
District Association of the Institution of Civil 
Engineers, Mr. R. D. Brown was, we feel, a little 
unjust to this journal, and, if we may say so, a 
little unfair to himself. His theme clearly is to 
refute the now common argument that the engi- 
neer ought to play a major part in solving the many 
social, economic, and political problems which 
to-day are pressing upon mankind and threatening 
to hinder or destroy our progress towards a better 
world. The idea that the engineering mind is 
peculiarly fitted to deal with such problems is, 
says Mr. Brown, very pleasing to our vanity, but 
it is a dangerous theory. ‘‘ We are no better 
qualified for statesmanship, or politics, or pro- 
blems outside our sphere than the doctor, the 
lawyer, the psychologist, the physicist, or the 
parson.” We are, he says, just as bewildered at 
the state of affairs in the world to-day as are most 
of our other fellow-citizens. Were our help sought 
in averting the calamities which hang over human- 
ity to-day we simply would not know where to 
begin. The engineer’s training fits him to deal 
with the forces of nature, forces which can be 
measured, classified and controlled to any required 
degree of precision, but in the political sphere the 
actions and reactions of man appear to be incal- 
culable and incomprehensible. In short, the engi- 
neer must continue to serve his fellowmen by stick- 
ing to his own proper field and not enter regions in 
which the forces in action are utterly different 
from those which are familiar to him. Professor 
Southwell said much the same thing in his address 
in August to Section G of the British Association. 
“Talk to me of the scientific approach in physics, 
and I shall have an idea of what you mean; talk 
to me of ‘ scientific approach ’ to problems of real 
life, I shall suspect you of indulgence in mere 
jargon.... In science we seek to explain pheno- 
mena which we believe to be outside man’s con- 
trol; politics is concerned with action in fields 





where we believe that we can influence results. 
I see no reason to believe that the same technique 
will serve.”’ 

It is hardly necessary to remark that “‘ politics ” 
as here used means constructive social effort, 
whether that effort is made in Parliament, Royal 
Commission, international assembly, or elsewhere. 
We are a little surprised to notice that in one 
portion of his address Mr. Brown interprets the 
word in its most restricted sense, namely, as mean- 
ing party politics pure and simple. The engineer 
as a Member of Parliament is one thing; the 
engineer as an agent or exponent of improved 
social relations is another and quite different 
subject. With the exception of the passage referred 
to, however, Mr. Brown obviously has the wider 
aspect of the issue in his mind. From that stand- 
point his remarks will be read with interest, 
although here and there he lays himself open to 
criticism. For example, he seeks to show the 
failure of engineers in their dealings with social and 
political problems by instancing the operations in 
the United States of President Roosevelt’s “‘ Brain 
Trust.” Is he sure of his facts ? Have the opera- 
tions of the “ Trust” all been marked failures ? 
Is the ‘‘ Trust’ composed exclusively or pre- 
dominantly of engineers ? Is it actually a group of 
individual men acting as a body, or is it a pool of 
experts in various subjects upon whose advice the 
President may draw when and to whatever extent 
the problems before him may require ? In making 
the investigations needed to provide the answers 
to these questions, Mr. Brown will also, no doubt, 
be able to check how far the specific works which he 
names were undertaken or inspired by the “ Trust.” 
For which of the two San Francisco bridges is the 
“ Trust,’’ as distinct from local enterprise, to be 
given credit ? Is the Boulder Dam another of its 
works, or was it originally known as the Hoover 
Dam? In the use which Mr. Brown makes of a 
quotation from a leading article in our issue of 
July 22nd, we feel that he has misunderstood or 
misinterpreted our meaning. In that article we 
advocated the establishment of a National Council 
of Engineers for the purpose of giving corporate 
expressions of opinion on the many questions of 
the day influencing engineers or influenced by 
them. We made no suggestion, as Mr. Brown 
seems to imply that we did, that engineers should 
attempt to exercise power over the affairs of the 
nation outside their own particular province. Ifa 
question of policy arises in which engineering con- 
siderations play a predominant part, it is, we think, 
not only right, but from every aspect desirable that 
the opinions of engineers on the subject should be 
heard and fully weighed. The collection and 
sifting of the opinions of the country’s engineers 
individually would be an impracticable method of 
procedure. Appeal to the engineering institutions 
would hardiy provide a suitable alternative. None 
of the institutions has any means of testing and 
collating the views of its members, and there is 
little or no effective co-operation between them 
on major policy. In effect a number of different 
opinions would be obtained, each of which would 
present the views of the Council of one institution 
and would inevitably be coloured by considera- 
tions affecting the particular branch of engineering 
to which the institution was devoted. We advo- 
cated and still advocate the establishment of a 
National Council of Engineers to deal with national 
questions of a predominantly engineering character. 
Had such a body been in existence when the ques- 
tion of creating a national electricity grid scheme 
was first proposed, we are of the opinion that it 
would have been able to render excellent service 
to the country. 

On the general question as to whether engineers 
should seek to play a prominant part in determin- 
ing the social and political policy of the country, 
we are in full agreement with Mr. Brown. On 
previous occasions, as he will find if he studies our 
pages, we have expressed the view that engineers 
as such are not necessarily well adapted to solve 
social and political problems which have no bear- 
ing on their profession, and, indeed, that their 
training with its insistence upon appeal to experi- 
ment may actually unfit them for such work. 
Admittedly there are to-day very few problems of 
national policy which at some point or other do not 
affect engineers or are influenced by their activities. 
In many of them, however, social and economic 
considerations are interwoven in a manner which 
forbids a purely engineering solution. In such cases 
the duty of the engineer is to see that the engineer- 
ing aspects of the question are fully laid before 
those responsible for taking a decision upon it, and 
that these aspects are given their full and due con- 
sideration. For the engineer to insist that his 
aspect of the subject should predominate over all 





others in every instance, and that his methods of 
arriving at decisions should be applied to all 
problems whatever their nature, would be foolish 
in the extreme. Engineering has still a large field 
in which to exercise its power for the advancement 
of civilisation. Nevertheless we are convinced that 
the best interests ofthe profession and of mankind at 
large will alike be served if engineers refuse to 
claim or accept a dictatorship over the general 
conduct of the nation’s business. 


The Definition of an “ Engineer.” 


More than a hundred years after their first 
utterance the words embodied in the Charter of 
the Institution of Civil Engineers still provide most 
people with all that they commonly need in the 
way of a definition of the term “ engineer.” With 
the march of engineering progress the term has 
taken on new shades of meaning and has acquired 
new applications which were beyond the horizon 
of Tredgold’s period. Still, the necessity for an 
exact legal definition of an “ engineer ”’ is so very 
rare that it seems hardly worth while spending 
much time and effort on bringing the old definition 
up-to-date and making it fully comprehensive. 
In the United States opinion on this point seems 
to be otherwise. Many attempts have been made 
in that country to improve upoa Tredgold’s words. 
The latest of which we have information is that of 
Dr. Karl T. Compton, assisted by a committee of 
the Engineers’ Council for Professional Develop- 
ment. It is in two sentences and runs as follows :— 
** An engineer is one who, through application of 
his knowledge of mathematics, the physical and 
biological sciences, and economics, and with aid, 
further, from results obtained through observa- 
tion, experiences, scientific discovery, and inven- 
tion, so utilises the materials and directs the forces 
of Nature that they are made to operate to the 
benefit of society. An engineer differs from the 
technologist in that he must concern himself with 
the organisational, economic, and managerial 
aspects as well as the technical aspects of his work.” 

There are some things, like the British Con- 
stitution, which are best left undefined. There are 
others, and in our view one of them is the meaning 
of the word “ engineer,” which are best left with 
the least possible amount of definition. Tredgold’s 
words seem to us still to provide all that is really 
required. Dr. Compton’s attempt to improve upon 
them illustrates that love of a definition for its 
own sake which characterises many of his fellow- 
countrymen. It is certain that the adoption of his 
definition in this country by any body, legal, 
institutional, educational, or otherwise, would 
meet with immediate hostility. Exception would 
at once be taken to the compulsory inclusion of 
mathematics, physics, and economics—not to 
mention biology—among the intellectual equip- 
ment of an engineer. On a point of detail the civil 
engineer would doubtlessly ask why he should be 
required to study botany and zoology and why a 
knowledge of geology should apparently count for 
nothing. Many a mechanical engineer might 
protest that he neither understands nor requires 
mathematics for the successful conduct of his 
business. On broad grounds exception would be 
taken to the attempt made in the definition to 
divide the profession, much in the manner in which 
the legal profession is divided, into two classes, 
engineers and “technologists.” While it is 
undoubtedly true that many engineers are to-day 
required to devote at least as much of their time 
to the managerial aspects of their work as to the 
technical, it is equally true that there are many 
people who, because they have no managerial 
responsibility, would rightly resent being deprived 
of their title to call themselves engineers and being 
classified as technologists. 

In this country there is an insensible gradation 
of the engineer into the technician and of the 
technician into the mechanic. On many grounds 
it would seem to be both unnecessary and undesir- 
able to draw a sharp line of distinction between the 
classes. If Tredgold’s definition of an engineer 
really requires amendment to bring it into line 
with modern developments, it would, we think, be 
sufficient to add a postscript to it to the effect that 
among “the great sources of power in Nature ” 
are to be included molecular attraction, electronic 
action, bacterial activity, chemical affinity, and 
all the other forces, named or unnamed, which the 
engineer, knowingly or unknowingly, employs, or 
makes use of, in the execution of his work. The 
difficulty of compiling a reasonably complete list 
of the great natural forces which the modern engi- 
neer applies for the use and convenience of man- 
kind is, however, sufficient to prove that the 
attempt is superfluous and futile and that it is best 
to leave the old definition undisturbed. 
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The Evolution of Physics : 
the Early Concepts to Relativity and Quanta. 
ALBERT ErNstern and Lroprotp INFELD. 
bridge University Press. Price 8s. 6d. net. 

Tus volume is designed ostensibly for the “‘ popular ” 
reader and not as a text-book of modern physics. 
Popular it may be in the sense that it makes no use 
of mathematical expressions and formule, but 
popular it certainly is not in the sense of being easy 
to read and understand. We doubt, indeed, whether 
even the average scientific reader will be able to 
make much of it. In their efforts to reach a pgpular 
audience the authors have devoted much space to 
the statement and discussion of the familiar concepts 
of classical mechanics. These portions will, to the 
scientific reader, appear probably a little tedious. 
Elsewhere, when discussing relativistic physics— 
the subject for the sake of which the scientific reader 
will study the book—the authors, again with an eye 
on a popular audience, abandon simple exposition 
and allow their discussion to descend to the level of 
little more than a mere statement of authoritarian 
conclusions. 

To ulustrate the attitude of the authors towards 
their readers, we select their treatment of transforma- 
tion from one co-ordinate system to another moving 
relatively to the first. An adequately full discussion 
of the familiar method of transformation employed 
in classical mechanics is given. When, however, the 
authors pass to discuss relativistic physics they merely 
tell the reader that the familiar transformation 
system is no longer applicable and that it must be 
replaced by another system known as the Lorentz 
transformation. If any reader, popular or scientific, 
succeeds in obtaining from the book a clear idea of 
the nature of the Lorentz transformation, we shall 
be surprised to the extent almost of being induced 
to believe that the copy of the work presented to 
us for review is an imperfect one. 

Actually, there was no need for the authors to 
shirk as they do a simple discussion of the Lorentz 
transformation. Indeed, had they tackled it boldly 
they would have greatly facilitated the reader’s 
comprehension of the remainder of the book. 

Laws of Nature ought to be invariant with respect 
to a change in the co-ordinate system. Newton’s 
inverse square law of gravitational attraction ought 
to be true—speaking in terms of the old mechanics 
—for the sun and the earth, whether we consider the 
sun as moving round the earth or transfer our 
co-ordinate system to the sun after the doctrine of 
Copernicus. Maxwell’s equations for the electro- 
magnetic field appeared to be expressions of funda- 
mental natural law. It was found that they were 
not invariant with respect to a change in the 
co-ordinate system if the transformation were 
carried out in the familiar way which so far had 
served classical mechanics in a satisfactory manner. 
Lorentz set himself the task of devising a new 
method of transformation which would give the 
equations the requisite invariancy. He found that 
it was necessary to introduce into the transforma- 
tion formule a “ correcting factor”? embodying the 
ratio of v, the relative velocity of the two co-ordinate 
systems, to V, the velocity of light. This correcting 
factor had to be applied to the 2x-y-z co-ordinates 
and also, in a slightly more complicated form, to 
the time element, t. It was soon realised that the 
Lorentz transformation was of a general character 
and that it was applicable to all problems in mechanics 
—ineluding problems concerned with moving bodies 
—and not specially to Maxwell’s equations. 

All these facts are within the compass of popular 
exposition. Given as much space as the authors had 
at their disposal there was no reason why they 
should not have described the actual form of the 
Lorentz correcting factor for linear co-ordinates, 
namely, 1/4/(1—v?/V?). This formula tells us at a 
glance much that the authors fail to make clear in 
many pages. It shows, for instance, that if v is small 
relatively to V, the correcting factor is substantially 
unity. In other words, if the velocity of a moving 
body is small as compared with the velocity of light, 
the classical transformation yields the same result 
as the Lorentz and therefore that the Newtonian 
philosophy is just as good as the Einsteinian. It 
shows us, too, that if v were equal to or greater than 
V, the correcting factor would be infinitely great or 
imaginary. In other words, the velocity of light is 
the greatest velocity of which we can form any 
conception. 

A very close analogy exists between the Lorentz 
transformation formula for linear co-ordinates and 
the exact law for the simple pendulum. The familiar 
pendulum formula is approximately true only if 
the amplitude of the swing is small. The true law 
introduces into the familiar formula a correcting 
factor involving the angular amplitude « of the 
swing. The familiar formula is the limiting case 
of the true one when « becomes small. The Newtonian 


mechanics is the limiting case of relativistic mechanics 
when the velocity ratio v/V becomes small. 
It may be admitted that while the nature of the 








Lorentz transformation for the linear co-ordinates 
can readily be explained in an elementary manner, 
it is not so easy to deal equally simply with the 
Lorentz transformation for the time element. The 
real difficulty, however, lies not so much in introducing 
the new conception into the reader’s mind as in 
persuading him to abandon the old conception of 
classical mechanics. Time, said Newton, is absolute. 
We may pass from one co-ordinate system to another 
by making appropriate transformations in the 
linear co-ordinates, but time being absolute remains 
the same for all co-ordinate systems and requires 
no transformation. Lorentz found that it was 
impossible to make the Maxwell field equations 
invariant with respect to change in the co-ordinate 
system solely by adopting a new form of trans- 
formation for the linear co-ordinates. It was essential, 
also, to transform the time element. 

This question of the transformation of time lies so 
deeply at the roots of the theory of relativity that it 
is useless to attempt to understand that theory 
without boldly facing it. The authors, in our 
opinion, parry the question in a manner which we 
have found by actual test leaves confusion behind in 
some minds. They talk at considerable length about 
the effect of velocity on the rhythm of clocks, but in 
the end the reader with little or no previous know- 
ledge of relativity will find that he is possessed of but 
one new fact, namely, that he is required to accept 
the authors’ assertion that the rhythms of two clocks 
moving relatively to one another are different. It 
is doubtful if every reader will be able to state clearly 
what the authors mean by the rhythm of a clock. 
The word is unusual in the connotation in which it is 
employed, and is introduced to the reader without an 
explicit definition. 

Some readers at least would have found their 
comprehension facilitated if the authors had asked 
them to begin by forgetting that ¢ stands for time, 
and, changing the symbol to something else, say w, 
to be content for the moment to regard w as a 
fourth dimension supplementary to the x-y-z dimen- 
sions. It will doubtlessly be objected that the mind 
ean form a picture in three dimensions against a 
background of time, but that it cannot even begin 
to conceive a picture in four dimensions. This 
statement is not strictly true. It is quite easy to 
exhibit the fourth dimension, or any higher dimen- 
sion, as an arithmetical reality, although it is im- 
possible to make a geometrical model of it. The 
equation x*=a represents two points on the z-axis 
at equal distances from the origin and on opposite 
sides of it. If we add a second coordinate we have 
z’?+y?=a, the equation to a circle of radius a, and 
with its centre at the origin. Add a third coordinate 
and we have x*+-y?-+-z?=a, the equation to a sphere. 
Add a fourth coordinate. The equation becomes 
z*+y?+2?+w*?=a. No one can form a picture or 
make a model of the super-solid represented by this 
equation, but arithmetically the fourth coordinate 
is perfectly tangible. For any value of a and any 
given values of x, y, and z, the value of w can be 
calculated with precision. 

On this basis the implication of the Lorentz trans- 
formation is that all problems in mechanics are 
four-dimensional. In passing from one coordinate 
system to another, moving relatively to the first, the 
fourth dimension w, like the z-y-z dimensions, has 
to be transformed by applying a factor which takes 
account of the ratio of the relative velocity to the 
velocity of light. The fourth dimension w is the 
element which we normally call time. 

If it be objected that this basis of approaching the 
subject is too mathematical for a popular work, our 
reply must be that the qualities which the authors 
in their preface explicitly suppose their readers to 
possess are sufficiently high to enable us justifiably to 
assume that some elementary knowledge of mathe- 
matics is included among them. 

A second serious omission from the book is a simple 
and straightforward description of the nature of the 
Michelson-Morley experiment. The remarks made 
concerning that celebrated experiment leave on the 
reader’s mind a full sense of the important part which 
it apparently played in the development of the theory 
of relativity. The description given of it is, however, 
so much in outline that it is doubtful whether one 
reader in ten,.assuming no previous knowledge, will 
gather more about it than that it was some sort of 
experiment connected with the motion of the earth. 
The omission cannot be explained on the ground that 
a simple exposition of the nature of the experiment is 
difficult. Many easily understood descriptions of it 
have been given. Possibly the explanation of the 
omission is to be found in the fact that a description 
of the nature of the experiment would necessarily 
have entailed a candid statement of its results, and 
that such a candid statement would have made it 
difficult for the authors to maintain in their reader’s 
mind the overwhelming belief in the validity of the 
theory of relativity which they seek to build up. 

It is commonly believed that Einstein’s theory of 
relativity was inspired by and founded upon a 





failure of the Michelson-Morley experiment to 
reveal any motion of the earth relatively to the calm 
ether sea in which classical physics supposed it to 
be immersed and through which it was supposed to 
move. The authors, whatever may have been their 
intention, go far towards encouraging their readers 
to accept this belief as being true. They build up 
a long discussion on the effect, or absence of effect, 
on the velocity of light, of motion in the source 
emitting it. The discussion culminates with a state- 
ment to the effect that it is possible to conceive a 
“crucial experiment’? on the subject, that the 
Michelson-Morley was such an experiment, and 
that that experiment pronounced “‘a verdict of 
‘death’ to the theory of a calm ether-sea through 
which all matter moves.’ Every experiment, it 
is added, has given the same negative result as the 
Michelson-Morley one: none has ever revealed any 
dependence of the velocity of light—or other field 
phenomenon—upon the direction of motion of the 
earth. These are emphatic statements ; the authors 
will have no cause to blame any reader if, in con- 
junction with their context, he infers from them that 
the theory of relativity stands four-square on the 
negative result of the Michelson-Morley experiment. 

It will doubtlessly come as a shock to the reader 
when he pursues his study of relativity outside the 
covers of this book to find that the negative result 
of the Michelson-Morley experiment is open to wide 
doubt. When it was first performed in 1881 it did 
not give a completely null result. It revealed an 
ether drift varying from one-tenth to one-fourth 
of the drift calculated in accordance with the tenets 
of classical physics. It was maintained that this 
result was to be attributed to experimental error. 
The experiment was repeated with greater care 
and more elaborate apparatus in 1887. The results 
again failed to show a completely negative result. 
They indicated that the relative velocity of the 
earth and the ether was one-fourth or less of the 
earth’s orbital velocity. In 1905 D. C. Miller made 
a fresh experimental attack on the subject. His 
results appear to indicate a genuine positive ether 
drift of an amount varying slightly with the season 
of the year and reaching at times a figure equal to 
about one-third of the earth’s orbital velocity. Other 
observers have reported apparent drifts ranging 
down to one-thirtieth of the earth’s velocity. 

Briefly put, classical mechanics required an 
ether drift represented by 100. Relativity required 
that it should be zero. Experiment has yielded 
figures indicating, apparently, that it may be as 
much as 33, other values returned being 25, 10, and 
3. The ‘ verdict of ‘death’ to the theory of a calm 
ether sea’? does not on this evidence appear to be 
wholly just. Many people doubtlessly would prefer 
to exercise the privilege of a Scots jury which, in 
cases of doubt, is permitted to bring in a verdict of 
“not proven.” 

The truth is that the Michelson-Morley is not the 
crucial experiment from which flows the theory of 
relativity, nor does the theory depend for its justifica- 
tion solely upon a negative result of that experiment. 
Historically, the origin of the theory may with 
much greater accuracy be traced to the difficulties 
encountered in interpreting Maxwell's equations 
for the electro-magnetic field on the basis of classical 
mechanics. Experimentally, apart from the quasi- 
justification provided by the Michelson-Morley and 
similar experiments, the theory derives support 
from the observed bending of light rays in a gravita- 
tional field, from the agreement between the calculated 
and observed departures of the orbit of the planet 
Mercury from a true ellipse and from the effect of 
an intense gravitational field on the wave-length of 
light emitted by an atom of sodium. Philosophically, 
acceptance or rejection of the theory does not turn 
so much upon its experimental verification as upon 
“the strength which lies in its inner consistency 
and the simplicity of its fundamental assumptions.” 

The words just quoted are taken from a summary 
attached to the third of the four chapters into which 
this book is divided. In our view the authors have 
failed to make clear to the previously uninitiated 
reader the consistency and simplicity which the 
theory undoubtedly possesses. Perhaps they are 
not wholly to be blamed. It may well be that the 
theory of relativity will always remain beyond the 
limits of simple exposition even at the hands of one 
assisted in his work by the great master of it or by 
that great master himself. 








NEWFOUNDLAND TRANSATLANTIC ArRPORT.—Work is 
rapidly nearing completion on the Transatlantic airport 
in Newfoundland. According to the Canadian Engineer, 
two runways are being paved, to be ready for experi- 
mental flights this autumn, and the administrative build- 
ing, control tower, and wireless station are nearly ready 
for use. The present seaplane base in Newfoundland is at 
Botwood, 40 miles from the Newfoundland Airport, and 
a proposal that Gander Lake, only 2 miles from the airport, 
be made a seaplane base, has been advanced. The lake is 
30 miles long and 2 miles wide at its narrowest point. The 
airport itself has been hewn out of the forests of New- 
foundland’s uninhabited interior. It is situated on a level 
plateau more than 500ft. above sea level in a sector that 
is practically free from fog and with an unobstructed 
approach from all sides. There is a narrow gauge railway 
which cuts across the centre of the island from coast to 
coast and the airport is 212 miles from the capital city 
of St. John’s. 
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Twin-Sctew: P. and 


HE twin-screw turbine-driven liner ‘“ Canton,” 
which was built and engined by Alexander 
Stephen and Sons, Ltd., of Linthouse, Glasgow, for the 
Far Eastern service of the P. & O. Company, and was 
referred to in last week’s Journal note, sailed on 
Friday, October 7th, from King George V Dock, 
London, on her maiden voyage to India, China, and 
Japan, and called at Southampton the following day. 
The bookings for this outward passage were so heavy 
that the ship sailed without a vacant berth. In what 
follows we give a fuller description of the ship and her 
propelling machinery. 
The principal particulars of the hull and machinery 
are as follows :— 
Hull Dimensions. 


Length overall ... 562%t. 
anor ae 73ft. 
Depth to “‘D” deck 46ft. 
Gross tonnage ... ... 15,784 
Net SOnMMme nis ane Foee ose 9,255 
Deadweight carrying capacity 10,320 
Loaded draught tt 29ft. 6in. 


Cargo capacity ... 


7,700 tons, including 700 refrigerated 
Designed service speed ... ... ... 


About 19 knots 


Passenger Accommodation. 


Number of first saloon passengers ... 260 
Number of second saloon passengers 220 
Officers, engineers, and crew ... ... 370 

Total ship’s complement 850 


Propelling Machinery. 
Single reduction geared turbines 
Number of turbine sets ... ... ... ... ... Two 
Number of turbines, each set .... Three—H.P., I.P., and 
L.P. 
Designed output, 8.H.P.... 18,500 
Propeller speed, r.p.m... EPO hn Ol iy 
Type of boilers... ... ... Yarrow side-fired oil fuel 


Number of boilers rien ate eet eee Four 

Working pressure, per square inch aon 435 lb. 

Superheated steam temperature, deg. Fah.... 725 

4 Generating Sets. 

Number of main generating sets ........ .... Four 

Type of sets... ... ... ... Belliss Morcom-B.T.H. 

Designed output, each set woe’ eae. sien Se 

Emergency generating set -. One 60-kW Ruston- 
Hornsby oil engine 


driven dynamo 


The liner is built to Lloyd’s highest class 100 Al and 
to the requirements of the Board of Trade for 
passenger ships. As shown by the view on page 416, 
she has the typical appearance of modern P. & O. 
liners characterised by their raking stem, two masts, 
a single funnel, and a cruiser stern. The hull is 
painted black with the P. & O. white line and light 
stone coloured upper works, as customary in the 
P. & O. Eastern service. 

The hull is subdivided to meet the international 
safety requirements, and the doors in the water-tight 
bulkheads are of the Scott-Ross type, operated by 
either hand or electric power, so that they can be 
instantaneously closed from the bridge in case of 
emergency. The cellular double bottom is arranged 
for oil fuel, fresh water, and water ballast, and large 
oil fuel bunkers are fitted at the sides of the boiler 
room and of the tunnel. 

In view of the ever-increasing consumption of 
fresh water on board ship due to the unrestricted 
supply to all staterooms, baths, &c., numerous fresh 
water tanks are arranged on each side of the 
refrigerating machinery room and abreast the tunnels. 
There are eight decks, including the boat deck, and the 
upper three decks are arranged with promenade 
spaces for the use of the passengers. 

The rudder is controlled by a Brown Brothers’ 
electric-hydraulic steering gear with telemotor steer- 
ing control from the bridge and mechanical control 
from the docking platform aft. Other deck auxiliaries 
include a high-power electric windlass. Two warping 
capstans are also fitted forward and two independent 
electric capstans are fitted aft. These were supplied by 
Clarke Chapman and Co., Ltd. The twenty-two cargo 
winches, which are of the Laurence-Scott pattern, 
and the boat hoisting gear are also electrically 
operated. No. 3 lower and upper ’tween decks are 
insulated for the carriage of refrigerated cargo. Hall’s 
““Germania’’ system of refrigeration has been 
adopted for the provision chambers and the main CO, 
refrigerating plant is placed in a compartment 
forward of the boiler room immediately adjacent to 
the refrigerated spaces. Above the cargo spaces 
are the insulated cold stores on ‘“‘ F” deck for pro- 
visions, including separate rooms for meat, fish, 
poultry, vegetables, fruit, ice, &c., and everything to 
meet every possible demand in the dining saloons and 
lounges. Other stores for stewards’ use are, we noted, 
adjacent, and the whole are arranged for speedy 
loading from ashore, by No. 3 hatch, or through six 
doors in the side of the ship, three each side. In 
addition to the main refrigerating plant the many 
cold cupboards, ice boxes, water coolers, &c., in the 
pantries and bars are refrigerated by individual 
** Hallmark ’’ machines. 

Amongst the special amenities provided for the 
passengers may be mentioned the Graham loud- 
speaker units in suitable positions for music and 
news, a wireless office for passengers’ use, convenient 








O. Liner ‘‘Canton.”’ 





to the main staircase, microphones from the navi- 
gating bridge for remarks from the captain to the 
passengers, and alarm gongs and bells from the bridge 
to all parts of the ship. The safety appliances also 
include a full equipment of lifeboats and life rafts. The 
lifeboats are built of steel and supplied by Mechans, 


Ltd., of Scotstoun, and each is large enough to carry’ 


ninety-nine persons, two having wireless apparatus 
and searchlight. 

Protection against fire includes a Grinnell auto- 
matic sprinkler system supplied and fitted by Mather 
and Platt, Ltd., of Manchester ; and fire-resisting bulk- 
heads and doors at intervals throughout the accom- 
modation. Fire extinguishing apparatus with both 
water and steam, Pyrene and Phomene chemical 
apparatus, and a Lux-Rich fire detecting and 
extinguishing system led to the navigating bridge 
from all parts of the ship complete the system. 


THE PASSENGER ACCOMMODATION. 


The first saloon passengers are accommodated on 
“B,” “C,” “D,” and “E” decks, in single and 
double-berth cabins. On “‘D” deck there are four 
de luxe cabins, and on “‘ C”’ deck four special cabins, 
each suite having its own private bathroom and each 
being capable of expansion by adjacent cabins. The 
sports decks are on “ A” and “B” decks, and the 
first saloon public rooms are arranged conveniently to 
the promenade on “‘ B”’ deck, and a children’s room 
is fitted forward with open-air playgrounds railed in 
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for safety. Forward of the main stairway is a large 
observation lounge, and leading aft from the lounge 
are two corridor lounges which open into the dancing 
space. The dancing space, shown in Fig. 5, page 416, 
is part of the promenade deck, but is fitted with 
hinged glass screens for colder weather. 

From the hall wide corridors lead to the verandah 
café, shown in Fig. 4, while abaft of the verandah 
café there is a permanent open-air swimming pond 
(see Fig. 3 on page 416), which will give every facility 
for both sea bathing and sun bathing. The pond is 
finished in polished “‘ Aranbee,” a latex composition, 
and is suitably decorated. 

The main stairway with an electric passenger lift 
runs’ down from “A” deck through all decks to the 
dining saloon level on ‘“E” deck, passing the 
lounges on “B”’ deck, the accommodation ladder 
entrance on ‘‘C” deck, and the main embarkation 
entrance with bureau and purser’s office on “D” 
deck. The first saloon and second saloon dining 
rooms are both on “‘ E ”’ deck, with the kitchens and 
pantries between them. Both saloons are arranged 
with small tables for parties of two, four, or six 
persons. 

The second saloon passengers are berthed on “ E ” 
and “‘F” decks aft. The second saloon lounge and 
smoking room are placed aft with an enclosed dance 
hall, similar to the first saloon hall, and on the pro- 
menade on ‘“ C”’ deck there is a large play room pro- 
vided for the children. 

The appointments of the accommodation for both 
first and second saloon passengers include every 
possible device for their comfort and convenience, 
such as hot and cold water to every state room, 
mechanical ventilation, ample lavatories and baths, 
with special ironing rooms for ladies’ use, a hair- 
dresser’s shop, information bureau and offices, and 
a complete medical service, including consulting room, 
surgery, and fully equipped hospitals in the charge of 
a doctor, a matron and their assistants. The hospitals 
are arranged for complete isolation by deafened bulk- 
heads from the ordinary life of the ship. A fully 
equipped machine laundry is also provided. Excellent 





provision is made for the officers and the crew. 


PROPELLING MACHINERY. 


The main propelling machinery consists of two sets 
of single-reduction geared turbines, designed to 
develop a combined 8.H.P. of 18,500 at 125 r.p.m., 
built by Alexander Stephen and Sons, Ltd., to 
Parson’s latest design. 

Each set consists of an H.P. turbine of the impulse 
reaction type and an I.P. and L.P. turbine of pure 
reaction type, to which steam is supplied at 400 lb. 
per square inch and 725 deg. Fah. temperature. The 
blading of the H.P. and I.P. turbines is of the end- 
tightened pattern, the H.P. blading being Monel 
metal throughout and the last rows of the L.P. being 
of stainless iron. All the steam\glands are of the 
labyrinth type, the surplus stearh from the H.P. 
glands being used to pack the L.P. glands. The 
gland leak-off steam is led to a special gland steam 
condenser of the builder’s make fitted at each gland. 
By this means it is hoped that the new arrangement 
will result in a considerable saving of distilled water, 
and will at the same time improve the atmosphere 
of the engine room, especially when operating under 
tropical conditions. 

Thé adjusting blocks are of the Michell type, with 
screw adjustment for blade clearance on the H.P. 
and I.P. turbines. Both the main condensers are of 
Weir’s regenerative design, with a welded steel shell 
underhung below the L.P. turbine, the weight being 
carried on four steel springs. The circulating pumps 
for the condensers are steam turbine driven, supplied 
by W. H. Allen, Sons and Co., Ltd., of Bedford. 

The main control station for the turbines is 
situated at the forward end, and the main 
ahead and astern manceuvring valves are of Cock- 
burn’s design. A double shut-off valve is arranged 
on the astern steam wheel to prevent any possibility 
of leakage. 

Steam is supplied by four of the latest Yarrow type 
boilers, which were constructed by Alexander 
Stephen and Sons, Ltd. They are, as shown in Fig. 6, 
of the five drum design, with divided uptakes fitted 
with balanced valves to direct the gas flow and 
regulate the superheat, and air heaters with horizontal 
tubes are incorporated in the boilers. The designed 
working pressure is 425 lb., with a steam temperature 
of 725 deg. Fah. 

Each boiler has its own electrically driven forced 
and induced draught fan, the induced draught fan 
being situated at the base of the funnel, while the 
forced draught fans are placed on top of the side oil 
fuel tanks. The usual boiler mountings are fitted, 
including a low-level water alarm of the ‘“ Stephen ” 
type, which cuts off oil fuel from any boiler where the 
water level has fallen dangerously low. Clyde soot 
blowers are fitted with extension handles so that they 
can be conveniently operated from the firing floor. 
Fig. 6 serves to show the arrangement of these 
blowers. Further information concerning the design 
of the Clyde soot blower is given in our Glasgow 
Exhibition article this week. 

Desuperheated steam for ship’s services is supplied 
from two Babcock and Wilcox desuperheaters placed 
at the aft end of the boiler room. The oil burning 
plant was supplied by Clyde Fuel Systems, Ltd., 
of Glasgow. It consists of two pumping and heating 
units, each capable of supplying all boilers at full 
power and, in addition, a small unit for use in harbour. 

The temperature of the oil is thermostatically con- 
trolled. The boilers are arranged with the drums fore 
and aft and the oil burning fronts are under the bottom 
water drum, the pumping and heating plants being 
arranged in the central passage between the boilers. 

The remaining auxiliary machinery in the boiler- 
room includes two oil transfer pumps, two auxiliary 
feed pumps for use in port, one being a steam turbine 
driven pump and one an electrically driven pump, 
all of Weir’s make, together with a harbour heater 
and drain cooler. The feed pumps are protected 
against loss of head by Monitor alarm gear. 

Electric current is supplied through the ship by 
three 450-kW turbo-generators, supplied by Belliss and 
Morcom, Lid., of Birmingham, which drive, through 
David Brown gearing, the B.T.H. generators. These 
units are situated on the bottom platform at the 
forward end of the engine room and are self contained, 
each with its own condenser and circulating pump 
driven on an extension of the armature shaft. Each 
unit has its own closed feed system with electrically 
driven extraction pump and steam air ejector, 
supplied by G. and J. Weir, Ltd. The closed feed for 
the main engines, also supplied by Weirs, consists 
of two turbo-feed pumps and two motor-driven 
extraction pumps and steam air ejectors, together 
with three stages of feed heating. The remaining 
engine-room auxiliaries include electrically driven 
bilge, ballast, sanitary, fresh water and forced lubri- 
cating pumps, all of Drysdale’s make. 

The switchboards, which were supplied by Whipp 
and Bourne, of Castleton, are neatly arranged 
on a platform at the forward end of the engine room. 
There is also a narrow deck on each side of the engine 
room and that on the port side is arranged as a work- 
shop and store, while that on the starboard side is 
used for the ship’s calorifiers and distilling plant. A 
complete system of forced ventilation is fitted to 
both engine room and stokehold with propeller type 
fans of Thermotank design. These fans are generally 
similar to those described on page 385 of our last issue. 
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L.N. E.R. “HOOK CONTINENTAL” 


TRAIN—FIRST-CLASS SALOON AND KITCHEN 






































The New ‘“ Hook Continental ”’ 
Train. 


It has for many years been the practice of the London 
and North-Eastern Railway Company to provide new 
rolling stock in complete train sets for its important 
services, and a new train has been designed by Sir Nigel 
Gresley, the chief mechanical engineer, and built at the 
York works of the company for the Hook of Holland 
Continental traffic between London, Liverpool Street, and 
Parkeston Quay. 

The new train, which is named the ** Hook Continental,” 
comprises eleven vehicles having seats for eighty-four 
first and 240 second-class passengers. In accordance with 
the usual practice for Continental trains, two Pullman cars 
seating forty-four first-class passengers are also included, 
the formation and seating of the complete train from 
Liverpool Street being as follows :—Engine ; brake corridor 
second, 36; corridor second, 42; open second, 48; 
kitchen second, 18; open second, 48; open second, 48 ; 
open first, 24; kitchen first, 12 ; open first, 24 ; semi-open 
first, 24; Pullman car, 22; Pullman car, 22 seats ; brake 
van. The weight of the train including Pullman cars is 
4844 tons. 

The service from London to the Continent leaves 
Liverpool Street Station at 8.15 p.m. every evening and 
the service in the opposite direction arrives in London at 
7.53 a.m. The journey time between Parkeston and 
London is relatively short, and as a large number of 
passengers desire to take meals during the journey the 
demand upon the restaurant car service is very heavy. 
The train has therefore been provided with two kitchen 
cars with a considerable proportion of the seating accom- 
modation in open vehicles, in order that passengers may 
take their refreshment in the seats which they are allotted 
for the journey. A number of first and second-class 
corridor compartments are also available for passengers 
who do not wish to take meals and who prefer this type 
of accommodation. 

The coach bodies are built of teak and are mounted on 
steel underframes of welded construction and have com- 
pound bolster bogies. The whole train is coupled by means 
of buckeye automatic couplers connected to indiarubber 
springs, and the gangways between the coaches are 
Pullman vestibules. To ensure a quiet interior the whole 
of the body, sides, and roof are insulated with asbestos 
acoustic blanket and special attention has been given to 
the floors. In addition to a }in. thick sheet of sponge 
indiarubber under the carpet and hair felt between the 
floorboards, the whole of the underside of each vehicle 
has been insulated by means of sprayed asbestos supported 
on dovetailed steel sheeting. The sound proofing has been 
further enhanced by the interior finish employed, the 
whole of the inner walls and ceilings being covered in 
Rexine. The windows are formed of double glass with an 
insulating space between. 

The arrangement of the interior of the saloons is similar 
to that which was so successfully applied to the *‘ Corona- 
tion”? and ‘‘ West Riding Ltd.” trains and gives the 
privacy usually associated with compartment carriages, 
whilst retaining the advantages and spaciousness of open 
vehicles. The first-class saloons, one of which is shown 
above, have been divided into sections by means of parti- 
tions, each section seating four passengers, two on either 
side of a central gangway, but no doors are provided 
except at the ends of the vehicles. 

The arrangement of the first-class tables in the open 
vehicles is similar to that provided in the ‘“ Coronation ” 
trains. Fixed tables are provided and the chairs are 
arranged to swivel, enabling the passenger to sit normally 
at.the table at meal times and to turn away from the table 
when so desired. 

The interior decoration of these vehicles is also similar 
to that adopted in the ‘* Coronation ”’ trains. 

The second-class saloons are divided by cross partitions 
into sections of six passengers each, four passengers being 
seated at one side of the gangway and two on the other in 
each section. 

The two kitchens, one of which is illustrated, have 
been equipped with electric cooking apparatus, designed 
by J. Stone and Co. and supplied by Henry Wilson and 





Co. The equipment in both kitchens is identical and 
consists of the main cooking range, comprising roasting 
and steaming ovens, two grills, and a boiling table having 
four hot plates. A separate fish fryer is also provided and a 
vegetable boiler is arranged near the electrically heated 
sinks on the body side. An automatic water boiler, 
including coffee and milk urn, made by W. M. Still and 
Co., is arranged alongside the hot cupboard on the corridor 
partition and an automatic refrigerator is also fitted. 

The necessary power is obtained from two 10-kW axle- 
driven generators suspended under each car in accordance 
with the company’s standard practice and supplies power 
at 180-220 volts. An “ Exide-Ironclad ” double battery 
of 210 ampere hours capacity is provided on each car for 
use when the train is standing. 

The train is fitted with a system of ventilation and 
heating supplied by J. Stone and Co., by means of which 
filtered air, heated to a comfortable temperature and 
thermostatically controlled, is introduced into the 
carriages at floor level and extracted through grilles in the 
lighting fittings in the roof. Ducts leading to large 
extractor ventilators enable the air in each vehicle to be 
completely changed every four minutes. Direct ventila- 
tion is also obtained by means of a sliding shutter venti- 
lator above each side window. 








Cutting Fluids and the Machine 
Tool.* 


By A. H. LLOYD, B.Sc., M.I. Mech. E., and 
H. H. BEENY, M. Met. 


THE machine tool manufacturer often has to guarantee 
the production of his machines, and the use of the correct 
cutting fluid may be an important contribution to his 
success. The chosen coolant will probably affect the rate 
of metal removal, the quality of the machined product in 
regard to finish and size, and the life of the tool. 

Soluble oil emulsions possess great cooling power, so 
that the heat generated in cutting is rapidly eliminated, 
and metal can be removed more quickly than is possible 
with straight oils. The swifter cutting action is, however, 
associated with considerable wear of the cutting edge, so 
that these conditions are suitable only for simple types of 
tool which can be readily reground or replaced. The 
unique position of the hard carbide cutting alloys is dealt 
with later. 

Experiments with emulsions on automatic and semi- 
automatic lathes using lower cutting speeds have failed, 
due to the rapid wear of form cutters and multi-tool 
set-ups. It was found that screwing dies gave only 
approximately one-third of the life between grinds that 
was obtainable with a straight cutting oil of moderate 
quality ; in addition, there is the danger of corrosion and 
the sticking of moving parts such as turrets and slides. 
It is now the definite policy of Alfred Herbert, Ltd., to 
recommend a neat cutting oil for all automatic and semi- 
automatic machines. For similar reasons it is common 
practice to use a “ straight ’ oil on machines performing 
hobbing, gear cutting, or other types of forming operations. 
In these cases the tools are costly, and any slight wear will 
affect the dimensions and finish of the machined product. 
The more expensive and intricate the machine and the 
tools, the greater is the argument in favour of the neat oil. 

The high-tensile steels much used nowadays in the air- 
craft industry, where great accuracy and smooth finish 
are demanded, impose severe conditions upon the cutting 
tool, and for threading it has been found really essential 
to use a super-fatted sulphurised straight oil as the cutting 
lubricant. 

Apart from low cost, soluble oil emulsions have an appeal 
owing to the absence of objectionable fumes and owing 
to the slight danger of the workers becoming affected by 
oil-acne or dermatitis. The surface finish given by such 
emulsions is frequently better than that obtained with the 
cheaper straight-cutting oils. Straight oils tend to fume, 
producing a close, oily atmosphere in the shop, and, in 
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addition, there is the risk of dermatitis due to the vily 
liquid coming constantly into touch with the hands and arms 
of the workers. This danger can be Jargely countered by 
provision of an efficient oil cleaning and sterilising plant, and 
by providing a preparation which may be spread over the 
skin before commencing work. At the works of Alfred 
Herbert, Ltd., the oil itself is treated with a disinfectant to 
free it from harmful bacteria, and so prevent the con- 
veyance of septic infection from one worker to another. 
It must be remembered, however, that oil dermatitis is 
frequently of a mechanical origin, the oil and dirt clogging 
the pores of the skin and preventing their effective action. 
Cleanliness on the part of the worker is undoubtedly one 
of the main requirements in keeping free from skin troubles 
of this nature. 

A modern lathe is 50-75 per cent. heavier and 200-300 
per cent. more powerful than its counterpart of five to ten 
years ago. This revolution in design was made necessary 
by the advent of the sintered hard carbide cutting alloys, 
but has proved to be of advantage with all types of cutting 
tool. These new hard carbide alloys, which will cut cast iron 
at 500ft. per minute and many non-ferrous metals at 2000ft. 
or more, naturally demand very high spindle speeds. The 
greater speeds tend to induce vibration, which is detri- 
mental, as it breaks down the edge of the tool, causing 
chipping, whilst the hammer effect work hardens the metal 
being cut and increases machining difficulties. A high 
degree of static and dynamic balance is required in the 
rapidly moving parts, whilst bearings need to be snug, 
with freedom from lift or end movement. The conditions 
for a lathe spindle are satisfied by the use of ball and roller 
bearings, which heat only slightly and resist wear, so that 
a close fit of bearings is maintained at all speeds for a long 
period of time. The Herbert machines use precision type 
ball and roller bearings which have actually no running 
clearance, so that the spindle is rigidly held. 

Automatic lubrication is now generally provided for the 
various units of the machines, and with increased pitch 
line velocities, hardened and ground nickel-chrome steel 
gears are necessary to withstand wear. Such gears are of 
high-tensile steel, so that the face widths can be reduced 
and the supporting shafts shortened with improved 
resistance to deflection and vibration under load. Castings 
were re-designed to give greater rigidity in construction, 
and inverted vee-shaped bed slides introduced to prevent 
any twisting tendency of chasing saddles or turret slides 
under the pressure of the cut. Tool holders were made to 
support the tool firmly with a minimum of overhang. The 
shanks of the tools themselves are of robust section. 

Greatly increased power is required to maintain the 
high spindle speeds with a steady feed, any tendency to 
stall under cut being usually fatal to carbide tools. A 
modern combination turret lathe is obviously more 
costly than its simple counterpart of years ago, and, 
moreover, is constructed with greater accuracy. By reason 
of the points of design already enumerated, it is capable 
of cutting metals at a greater rate than a machine of less 
rigid and powerful construction, even with the same tools 
and cutting fluids, so that in considering the subject of 
cutting oils one has to take into account the potentialities 
and special necessities of the machine upon which the work 
is to be done. These machines are expected to maintain 
their delicate alignments and good working condition for 
a long time, but are susceptible to serious damage by an 
unsuitable cutting fluid. The machine tool manufacturer 
is interested, therefore, in the choice of coolants made by 
the users of his products. Wear and corrosion are closely 
associated, and it is by no means always easy to convince 


a customer that loss of alignment is due to the action of 


the cutting fluid on the metal, and not to any shortcomings 
in the machine tool itself. Neat cutting oils preserve the 
machine from rust, and the moving parts exposed to the 
fluid are well lubricated ; also if there is any leakage into 
headstocks or gear-boxes containing lubricating oil, the 
contamination is unlikely to do any harm, so that serious 
complaint of damage is very rare when a straight cutting 
oil is used. The case is very different with soluble oil 
emulsions, as even those which gave reasonable service 
with earlier and simpler types of machine tool may now 
prove unsuitable. 

With all aqueous cutting emulsions there is an inherent 
danger of corrosion, as the liquid consists largely of water, 
with a small quantity of oil held in suspension in the form 
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of minute droplets. Soluble oil emulsions may, in fact, 
be divided into the many which cause corrosion on cast 
iron or steel parts either at once or after a period of use, 
and the very few which are satisfactory and cause rusting 
only under exceptional conditions. 

A siphon drip test has been developed in the Herbert 
laboratory to determine the corrosive quality of cutting 
emulsions. Samples of the emulsions are placed in conical 
beakers and are allowed to drip very slowly (about one 
drop per minute) on to a cast iron block below, which is 
milled out into recesses. The block is made from metal 
similar to that used for lathe beds, and in each recess are 
placed small piles of brass and steel chips, so that workshop 
conditions are simulated, it being found that corrosion 
occurs most vigorously on a lathe where the chips collect 
as they fall from the cutting tool. The test is usually run 
for three or four days. Our work in this field has made us 
realise that great care should be exercised in the choice of 
a soluble oil emulsion for general use in an engineering 
works, as some of the products offered on the market rust 
the machines at an alarming rate. Gears have had the 
teeth practically eaten away by corrosion from a soluble 
oil emulsion, 

About four years ago this problem of corrosion was 
thoroughly investigated. It was found that the addition 
of nickel, chromium and copper, either separately or 
together in proportions which could be employed com- 
mercially in heavy lathe bed castings, did not afford 
protection. A well-known oi! company was approached, 
and ultimately a cutting fluid was produced which gave a 
slightly alkaline liquid when mixed with water. In this 
emulsion the oil is suspended in a condition corresponding 
more closely to true solution, and the liquid is clear or 
opalescent when first put into use, instead of being milky 
in appearance. After over two years of practical expe- 
rience with this newer type of cutting fluid, the position is 
very satisfactory, as rusting has been obviated on the 
machines and the soluble oil bill has been actually reduced 
in relation to the output. This achievement is partly 
due to the great stability of the emulsion, as if water is 
set free rusting follows inevitably. The stability of the 
emulsion also enables high dilutions to be used, and it is 
now recommended to mix one part of oil with forty parts 
of water ; even so, tests up to a period of six months show 
that the strength of the mixture continually increases, so 
that after a month or so the mixture may contain only 
fifteen parts of water to one part of oil. This strengthening 
takes place notwithstanding the addition of stock fluid at 
the original strength to compensate for loss of volume due 
to evaporation and splashing. The neat oil mixes readily 
with either hard or soft water to form a non-corrosive 
fluid, but as an additional precaution it is beneficial to 
dissolve 0-5 per cent. of common soda in a hard water, 
such as that found in the Coventry district, before adding 
the oil. This addition precipitates calcium and magnesium 
salts, which would otherwise combine with some of the 
emulsifying soap in the oil and form compounds which 
rise to the surface as a scum. Made up in this way, the 
cutting fluid will remain stable through many months of 
use, whereas with the milky emulsions previously employed 
breakdown into water plus oil would frequently occur 
after only two or three weeks’ service. 

A number of clear types of soluble oil are now marketed, 
but a careful selection should be made, as some of these are 
prone to cause corrosion. The test already described is 
very valuable for trying out various products, and when 
one has been selected, the method can be used to ensure 
that the quality is maintained in every delivery. Due to 
the complex nature of soluble oil emulsions and to the fact 
that the characteristics can change during use, the labora- 
tory tests on fresh grades of oil should always be supple- 
mented by thorough trials in the machine shop. 

It should be pointed out that there is one form of rusting 
caused by evaporation and condensation which cannot at 

present be avoided with any water-bearing cutting fluid. 
Soluble oil emulsion has been known to leak into a housing 
containing gears or other steel mechanism and produce 
rusting, even though the parts affected were well above the 
level of the liquid. A curious example of this action is 
seen when a lengthy steel part, such as a spindle, becomes 
rusty at the end farthest from the chuck while machining 
is in progress, due to the steam or vapour generated by the 
heat of cutting condensing on the colder metal 

Cutting tools have to resist abrasion, heat, and stress, 
both static and dynamic, in proportions varying according 
to the cutting conditions and the type of metal being 
machined. It is the important function of cutting fluids 
to absorb the heat and provide a lubricant to neutralise 
as far as possible the abrasive effect. High-carbon tool 
steels resist abrasion and stress well, and are still used 
occasionally when it is necessary to hold a very keen edge. 
Such tools soften very easily under cutting heat, so that 
they greatly depend on the cooling property of the cutting 
medium; soluble oil emulsions are therefore used in 
preference to oils, but, even so, only low cutting speeds 
are attainable. . 

High-speed steels have great resistance to shock and 
stress, so that they are robust and are able to take heavy 
cuts on materials such as tough steels, nickel, and Monel 
metal, which form continuous ribbon-like chips of great 
strength, and which consequently set up heavy pressures 
on the face of the tool. Much frictional heat is also 
developed, and although a high-speed steel tool will cut 
for a short time at a dull red heat, coolant fluids are essen- 
tial for efficient and speedy production. 

In requiring a cutting fluid, high-speed steels differ from 
the sintered hard carbide tool materials, which appear to 
cut as well dry as in the presence of a fluid. These tools 
have, of course, a phenomenal resistance to abrasion, 
combined with a hot-hardness exceeding that of high- 
speed steels ; they lack only toughness, but this weakness 
can be countered, as already explained, by mounting and 
using the tools so as to protect them from excessive 
shocks or vibration. Emulsions are frequently used on 
turret lathes with these tools, but are provided for the 
benefit of the high-speed steel drills or other tools included 
in the equipment. If used alone on a modern lathe, either 
on steels or non-ferrous metals, dry cutting is the:general 
practice, as the tools cut perfectly well under such con- 
ditions, and again, as spindle speeds are very high a 
cutting fluid tends to be scattered violently by the centri- 
fugal action of the chuck and the work. 


be employed to cool the work and wash away chips, but 
unfortunately in this case a fine black dust is produced, 
which rapidly fouls the liquid and forms hard masses 
wherever settlement occurs about the machine. 

As more powerful and rigid machine tools find their way 
into engineering shops there will be more and more scope 
for the hard carbide alloys, themselves improved and 
elaborated, and consequently less need for cutting fluids. 
Does it not seem that there will come a day when cutting 
fluids will almost be banished from the machine shop, and 
will no longer splash over machines and men ? 








A New Electric Control System. 


ELECTRICAL control systems which make possible the 
remote control without pilot wires of street lighting, 
alarm signals, &c., from a central point, are now receiving 
considerable attention. A system brought to our notice 
by the A.E.G. Electric Company, Ltd., of 131, Victoria 
Street, has the merit of dispensing with equipment 
required by certain other systems such as high-frequency 
transmitters. The equipment is ready for operation at any 
moment, and important signals can be made in a period 
not exceeding ten seconds. Known as “ Telecontrol,” 
the system has varied applications, such as the switching 
on and off of lights in the case of fog, “ off peak ” load 
control, staircase lighting, and is applicable to A.R.P. 
schemes. One of the most important applications is 
that of controlling street lighting. All the lamps may 
be switched on and off simultaneously, or some of them 
may be controlled in groups, enabling a certain number of 
lamps to be switched out at night to secure economy in 
current consumption. 

Another application is that of disconnecting certain 
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FIG. 1—-VOLTAGE AND CURRENT OSCILLOGRAMS 


classes of apparatus which go to make up the peak load, 
such as water heaters, refrigerators, &c., where such 
practice prevails. Time switches for operating two-rate 
meters can then be dispensed with. The desired switching 
operation is carried out by a slight drop in the low-tension 
voltage caused by a very rapid momentary break in one 
of the phases of the high-tension supply. A high-speed 
break made at the generating station or main sub-station 
results in @ voltage drop which also appears on the 
secondary side of the transformers, and embraces the 
whole area supplied. The principle involved may be 
compared with the pressure surge system used by gas 
companies for controlling their street lighting. Only a 
short break of 2-4 cycles, i.e., 0-04-0-08 second, is 
necessary to ensure operation of the receiving relays, 
and extensive tests on various systems have proved that 
consumers of all kinds remain entirely undisturbed. 
Even synchronous motors, clocks, &c., are unaffected. 
By reason of the magnetic interlinking of the transformer 
windings and the reaction from running machines, a 
momentary break in the voltage on the high-tension side 
does not cause the voltage on the low-tension side to drop 
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FIG. 2—VOLTAGE TRIANGLES 


to zero. It merely causes a transient distortion of the 
voltage triangle, which makes itself felt for the most part 
as a reduction of one of the line voltages. 

How this affects the voltage and current on the high 
and low-tension sides of the transformer is shown by 
the oscillograms, Fig. 1. In this particular case there was 
a 3kV system in operation between the 10-kV_high- 
tension side and the 380-volt low-tension systems, and 
the two transformers were connected 10/3 kV, star-star, 
and 3 kV to 380/200 volt star zig-zag. As may be seen 
from the current curve, the exact duration of the break 
was 2-2 cycles. During this time the current in the 
momentarily disconnected high-tension phase is nil, and 
on reclosing the circuit a slight overcurrent is experi- 
enced, the amount depending upon the conditions under 
which the switch recloses. From the voltage triangles, 
Fig. 2, it will be seen that the drop in voltage is prac- 
tically the same in the high and low-tension systems, and 
that in both cases one of the three-line voltages remains 
unaltered. The greatest drop in voltage occurs between 
the interrupted line and that directly following it in phase 
sequence, and in this particular case it is 47-25 per cent. 
of the normal. The second line voltage falls to about 
77 per cent., and the third remains entirely unaffected. 
The differentiation between the various control signals, 


which depends for this differentiation on the time lapse 
between two impulses. 

At present the system is available for the transmission 
of a range up to twenty-one different signals, which has 
been found sufficient for all practical purposes. The time 
necessary for the complete transmission of any signal is 
less than one minute, and important signals can be carried 


out in ten seconds. If desired, the automatic impulse 
transmitter can be provided with remote control 
so as to enable it to be operated from different points. 
Provision is made for the automatic accumulation of 
signals—that is to say, any subsequent signals given while 
the apparatus is in operation are automatically trans- 
mitted one after another. 

The transmitter is designed for direct connection to the 
mains, and when the push-button corresponding to the 
desired signal is pressed, the impulse transmitter produces 
on its own accord the correct sequence of impulses 
and transmits them over intermediate relays to the 
“ Telecontro! ” switch, which, in turn, effects the necessary 
momentary interruptions in the high-tension supply. 
The switch is a modified single-pole, air-blast circuit 
breaker, with a built-on oil storage tank. In the middle 
is the blast pipe (Fig. 3), which contains the contact 
rod, and on the right and left of this are two reclosing 
springs. The breaker has two shafts, one of which is 
coupled to the driving piston, and the other, a hollow 
shaft, carries the contact rod. These two shafts are 
coupled by a latch mechanism to be seen on the left of the 
diagram. 

On the receipt of an operating signal from the impulse 
transmitter the main shaft is rotated by the driving piston. 
At the same time, the hollow shaft is rotated by the latch 
mechanism and the contact rod is drawn out of the fixed 
contact. Meanwhile, compressed air is blown up through 
the blast pipe, thereby extinguishing the are at the first 
zero value of the current wave, the switch being in this 
respect identical with the standard A.E.G. breakers. 
As soon as the contact rod has reached a specified distance 
from the upper contact, the latch mechanism which 
forms the coupling between the hollow and solid shafts hits 
against an adjustable stop. This contact releases the hollow 
shaft, which, under the influence of the spring mounted 
on the left side of the switch, is returned to its original 
position—that is to say, the circuit is reclosed. The 
time of the break is variable at will from about 1 to 5 
cycles. Immediately the air supply is cut off, the inner 
shaft is also returned to its former position by the right- 
hand spring, when the latch mechanism relocks and 
the two shafts are again coupled together ready for the 
next operating impulse. 

When a number of lines feed into the system, a corre- 
sponding number of single-pole, air-blast circuit breakers 
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Fic. 3—CiIRCUIT BREAKER 


are necessary, and they must all break simultaneously, 
a condition which is easily fulfilled, as the inherent time 
lag of ‘‘ Telecontrol ” switches of the same type is prac- 
tically the same, and even different types can be syn- 
chronised quite easily. 

The momentary drop in voltage resulting from the 
interruption of one phase causes the receiving relays to 
operate, these relays being designed to carry out three 
different operations, and the respective signals may be 
delivered in any desired order. 

A receiving relay comprises a sensitive A.C. magnet 
which responds to the momentary drop in voltage, and 
a small synchronous motor driving over a train of gears 
a cylinder carrying projections. These projections are 
adjustable and can be set to coincide with the sequence 
of impulses constituting the signals to which the relay 
is to respond. By employing synchronous motors to 
drive the receiving relays and the impulse transmitter 
synchronism is maintained between the two even if the 
frequency should vary. In the relay there is also a switch 
pin pivoted about an axis, which is continually subjected to 
spring tension. Normally, this pin is latched against the 
spring, and is only released by the voltage contro] magnet 
in the event of a dropping voltage. Only when the 
time spacing of these momentary voltage drops coincides 
with the spacing of the drum projections is the switch 
pin guided so that it hits against a projection and operates 
a contact. If there is no such coincidence, the switch 
pin finds no projection and falls through without operat- 
ing the contact. An operation of the relay cannot be 
caused by any other than the correct impulse sequence, 
and if the voltage drops are not of the correct duration, 
the closing of the circuit is prevented in the same way 
and gives a further safety measure against accidental 
switching. The street lamp relay, which is a water-tight 
casing, is normally used for receiving and utilising signals 
for all lamps on, night lamps on, and all lamps off. While 
the mechanism of all the relays is the same, with the 
great variety of switching operations to which the 
“Telecontrol ’’ system may be applied, certain extra 
apparatus is added to meet special duties. 








Port IMPROVEMENT IN Frxtanp.—It is reported that 
the Government of Finland is to assist in a programme of 








Grey cast iron is turned at lower speeds ranging between 
180ft. and 500ft. per minute, so that an emulsion might 


which it is possible to transmit, is effected by a system 


port improvement works costing 300 million Finmarks. 
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A Large Transportable 
Transformer. 


Wuar is claimed to be the world’s largest transportable 
emergency transformer has been completed by the 
Allgemeine Elektrizitats Gesellschaft, for a capacity of 
120,000 KVA. This output represents the largest load of 
any sub-station of the German electrical supply industry, 
and the transformer can therefore be used if need be to 
replace a complete sub-station. 

The transformer has three windings, operating at 
normal pressures of 220,000, 100,000, and 10,000 volts 
respectively. The primary and secondary windings each 
have a capacity of 100,000 kVA, while the tertiary wind- 
ing can take 40,000 kVA. 

The peculiarities of the transformer, other than its 
size, lie mainly in the arrangement of the parts. 
Cooling is carried out by oil circulation through 
a tubular radiator, built on to the top of the case and cooled 
by the forced air circulation provided by a fan, operated 
by a motor built into the unit and fed by a small addi- 
tional winding on the transformer. 

The highest voltage terminals are at the ends of the 
and project horizontally, two being provided at 


case, 
The other terminals are placed along one side, 


each end. 
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END VIEW OF MOBILE TRANSFORMER 


and point upwards at an angle, so as to keep the width of 


the unit as small as possible for rail transport. The 
complete transformer is set in a heavy cradle of girder 
construction, the ends of which project well beyond the 
ends of the transformer, as shown in the upper engrav- 
ing and rest on heavy pivots with ball bearings. 

Each of the pivots rests on the centre of a heavy I beam, 
which takes the pivots of three railway bogies of ordinary 
heavy construction. One of these flat wagons carries a 
voltage regulator for the transformer, by means of which 
the secondary winding can be regulated while under full 
load at any desired point between 98,000 and 122,000 volts 
by a series of two sets of eight taps. 

When the transformer arrives at the place where it is 
to be used, the only work necessary is to remove the 
protective casings from the bushings, and connect the 
transformer lugs to the cables to be fed, an operation 
which can be carried out rapidly. 

The construction of the transformer is expected to permit 
a considerable saving in sub-station building, as it will 
no ionger be necessary in most cases to provide stand-by 
units. The moving of this unit into position on a con- 
venient railway siding, and connecting it up in the place 
of a faulty transformer can be accomplished in a few 
hours, and the unit promises to render great service 
in the case of breakdowns of large sub-stations. 





The above illustration shows the unit mounted ready 
for transport, and another view is also reproduced. The 
220-kV terminals can be seen at the end, and the 100-kV 
terminals at the side. 








Driving Earth Electrodes. 


DEMONSTRATIONS were given on Wednesday, October 
Sth, of driving copper earth electrodes into soil 
by means of the Kango electric hammer, made by 
the Mansions Motor Company, Ltd., of Morden Factory 
Estate, Lombard Road, South Wimbledon, S.W.19. The 
demonstrations were arranged in conjunction with this 
concern by the Copper Development Association, of 
Thames House, Millbank, S.W.1. Sites for the operations 
were placed at the disposal of the demonstrators by the 
North Metropolitan Electric Supply Company at the 
Ringslade Road sub-station, Wood Green, at Langley 
End, and at the “Three Hills” sand and gravel pits, 
Codicote, where the soils are London clay, limestone, and 
gravel respectively. 

Although the need for good earth connections for 
domestic installations, factories, sub-stations, power 
stations, &c., has long been recognised, it is common know- 
ledge that those connections have often left much to be 
desired. But since the Electrical Research Association 
began its investigations on earthing in 1931 an endeavour 
has been made in many quarters to ensure that the earth 
electrode installation is designed to meet the operating 
conditions. Good earth connections, we scarcely need say, 
are required in the majority of cases to enable, in the 
event of faulty insulation, current to flow to operate pro- 
tective gear or to blow fuses. In the event of a breakdown 
of the insulation, current of sufficient magnitude to 
interrupt the faulty circuit should return vid the earth 
to the earthed neutral point of the system. Provided the 
total impedance of the circuit made up to the supply 
lead, transformer winding, faulty connection, earth con- 
tinuity conductor, and earth electrode, is sufficiently low 
to pass an adequate current, the scheme is satisfactory. 

In urban areas it is usual to earth domestic installations 
to water mains or to the lead sheath of the service cable. 
Provided the house wiring is carried out satisfactorily and 
the resistance of the earth continuity conductor does not 
exceed that prescribed by the I.E.E. regulations for the 
electrical equipment of buildings, there is no difficulty in 
obtaining a sufficiently low resistance. But in rural 
districts where the supply is often given by overhead 
lines and there are no water mains, the conditions are 
different. It is then necessary to earth by means of a 
pipe, rod, or plate. Where the soil precludes the possi- 
bility of obtaining a good earth connection, with the aid 
of earth electrodes, use may be made on domestic premises 
of earth leakage circuit breakers, which interrupt the 
supply by a trip coil when the protected metalwork 
attains some potential above earth. Although these 
breakers call for an earth connection, as the current needed 
to trip them is only about 30 milli-amperes, the need for 
a low resistance earth circuit, as normally required, does 
not arise. In some countries the neutral is used as a 
return conductor, but for reasons we need not discuss, 
it is not, generally speaking, favoured in Great Britain. 

Rods or tubes driven into the ground for earthing pur- 
poses in general offer the advantages of economy in 
material and low installation costs. During the last few 
years such electrodes have been used on an extensive 
scale. In most cases they are driven by a sledge hammer. 
Thick-walled steel tubes or rods, about jin. in diameter, 
have been employed, but smaller electrodes are cheaper 
and are more easily driven into the soil. By reason of 
corrosion, however, small steel tubes are likely to have a 
short life, and for the demonstration hard-drawn copper 
rods and tubes were employed. The copper rods were 
jin. in diameter and 8ft. long, or Zin. in diameter by 6ft. long, 
and the tubes were 18 8.W.G. $in. bore, 8ft. long. Prices 
of these electrodes are strictly comparable with those of 
steel and they offer important advantages. The }in. 
copper rod or tube can be driven into the soil with an 
expenditure of energy of only about one-quarter of that 
required for a lin. steel pipe, while the life of the copper 
rods may be anything from twice to fifty times that of a 
steel electrode. 

Another advantage of copper is that dissimilar metals 
at the point of connection are avoided. Unless the ground 





small-diameter electrodes cannot be driven into 
If-the soil is hard the 


is soft, 
the soil with a sledge hammer. 
electrode will bend or the top will be deformed. The harder 
the ground, the lighter should be the blow. Although 
with a light hammer the depth of driving per blow is much 
less than with a heavy hammer, the number of blows 
used to force the electrode into the ground is much 
greater. A mechanical hammer which delivers a very 
large number of light blows is therefore needed. 

The Kango hammer as used in the demonstration has 
a consumption of 500 watts and may therefore be connected 
to any convenient lighting or power point. It delivers 
1400 blows per minute, and the operator can handle it 
with ease. As by reason of an increase of moisture content 
or change of strata the resistivity of the soil often 
diminishes as the depth increases, two or more lengths of 
copper rod or tube are sometimes joined together. 
Similarly, coupled electrodes may be driven in a horizontal 
direction along the top of rocky strata which cannot be 
penetrated, a method which is considerably cheaper 
than digging a trench, although it is generally necessary 
to dig a small starting hole to get the rod well below the 
surface. 

Of the demonstrations, that given at the Ringslade Road 
sub-station, Wood Green, where the soil is London clay, 
was the most successful from an electrical point of view 











ELECTRIC HAMMER IN OPERATION 


Four electrodes were driven into the soil. One was an 
8ft. length of }in. hard-drawn copper rod, which took 
2 min. 45 sec. to install. The resistance proved to be 
3 ohms. The second electrode of the same length was an 
18 8.W.G, fin. bore copper tube, which took 4 min. 30 sec. 
to drive, and proved to give a resistance of 2-8 ohms. 
The unusually long time for driving this electrode was 
probably attributable to the tube striking some form of 
obstruction. The third electrode consisted of a 6ft. 
length of jin. hard-drawn copper rod, which only took 
40 sec. to drive. The resistance was 4-2 ohms. Finally, 
8ft. of fin. “ Copperweld’”’ rod were dealt with in 
1 min. 40 sec., and gave a resistance of 2-9 ohms. 

A 6ft. length of #in. hard-drawn copper rod was driven 
into the limestone at Langley End in 1 min. 10 sec. On 
attempting to drive an 8ft. length of jin. hard-drawn 
copper rod in this locality only 6ft. 6in. penetrated the 
ground, and on subsequent excavation it was found that 
the point of the rod had come to rest in a horizontal 
direction on the face of a hard piece of limestone. An 
18 S.W.G. 4in. hard drawn copper tube, 8ft. long, was 
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driven in | min. 45 sec., and a jin. diameter *‘ 
rod of the same length in 1 min. 25 gec. 

At this site no resistance measurements were made, 
but previous tests on similar electrodes had given values 
between 70 and 220 ohms, values which, although quite 
suitable for earth leakage switches, are by no means 
satisfactory for earthing in the ordinary way. The main 
reason for choosing this site was to show the facility 
with which small diameter electrodes can be driven into 
particularly difficult soil. 

At Codicote }in. ‘‘ Copperweld ” rods were connected 
together and driven into the gravel soil. Starting with a 
length of 8ft., the length was increased to l6ft., 24ft., 
32ft., 40ft., and 45ft., the total respective times of driving 
being 45 sec., 2 min. 35 sec., 4 min. 10 sec., 5 min. 50 sec., 
Smin. 20sec., and Il min. 20sec. The resistances 
corresponding to the 8ft., 16ft., 24ft., 32ft., 40ft., and 
45ft. lengths were 1440, 80, 112, 140, 100, and 94 ohms 
respectively. While these resistances are far from satis- 
factory for ordinary earthing, the demonstration served 
to show that small diameter electrodes may be connected 
together and driven to considerable depths by the Kango 
hammer without difficulty, and in a short space of time. 

The advantage of increased depth beyond 8ft. is illus- 
trated in this instance by the drop in resistance between 
the first and second lengths, ¢.e., from 1440 to 80 ohms. 
Between 8ft. and 16ft. a layer of low resistivity was 
evidently encountered, but beyond this depth the soil 
appeared to have a higher resistivity, although the 
coupling used for forming the rods together probably 
opened out the hole and prevented good contact between 
the rods and soil, thus counteracting, to some extent, the 
advantage of the greater length of electrode. In soils 
where the resistivity falls continuously as the depth 
increases, the advantages of coupled rods would be much 
more apparent. The couplings used for forming the rods 
were not, it seems, at al] suitable for the purpose, but 
couplings could easily be produced with an overall diameter 
not exceeding that of the electrode, when considerably 
better results than those indicated would probably be 
obtained. 

Among other electrodes used in these demonstrations 
was a in. hard-drawn copper rod which was driven 
horizontally to illustrate the possibility of substituting 
the driving method for the burying method, where use 
must be made of a low resistivity superficial layer over 
chalk or rock. For the first 8ft. the driving time was 
I min. 10 sec., and for the second section of the same 
length 2 min. 30 see. 


Copperweld ” 








A Bulldozer or Grading Machine. 


In the accompanying illustration is shown a Bucyrus 
Erie ‘ Bullgrader,” introduced into ‘this country by 
Ruston Bueyrus, Ltd., of Lincoln. These units, which 
are mounted on tractors made by the International 
Harvester Company, in addition to acting as bulldozers, 
can be used as graders by setting the blade at an angle to 
cast the material to one side of the road or area being 
levelled. The curved blade, which is 9ft. long and 2ft. 
high, is of manganese steel, and has replaceable cutting 
edges. It is held at each end and the middle by a frame, 
to which it is rigidly fixed vertically, but pivots at each 
of the three points allows setting in a horizontal plane. 
The side members of the blade frame are of hollow channel 
section and slide along the main pushing beams on either 
side of the grading unit. These side members are held to 
the beams by pins, which pass through holes set at intervals 
along the beams. When the pins are withdrawn the side 
channels can be slid along the beams to set the grading 
blade to any required angle to either side of the unit. 
The ends of the pushing beams are pivoted to the sides of 
the tractor to allow vertical adjustment of the frame and 
thrust is also taken at an intermediate point on the grader 
assembly. The height of the blade is set by suspension 
links between the blade frame and the lifting arms on 
either side of the machine. These ‘lifting arms are bell 
crank levers actuated by hydraulic rams on either side 
of the machine, level with the dashboard. Operated 
by oil, the hydraulic cylinders work at a pressure of about 
300 lb. per square inch. The oil pump is situated at the 
back of the gear-box of the tractor, and an oil supply 
tank is fixed to the rear of the driver’s seat. All connec- 
tions are by means of flexible hose and pressure release 
ports in the cylinders prevent the building up of pressure 
when the blade reaches its highest or lowest settings. The 
cylinder control valve, which is conveniently placed by 
the right hand of the driver, has four positions raise, 


hold, lower, or float. Between each of the positions is a 
neutral point for use where slow travel is required. The 
blade may be raised 34in. above ground level or lowered 
12in. below, and it has a maximum travel speed of 34in. 
in 3sec. To tilt the blade for working on hillsides, a wedge 
lock at either end can be knocked out and the blade set 
to the required angle, after which the lock is hammered 
home, The tilting adjustment makes possible a difference 
in height of 12in. between the blade ends. 








Portable Electric Generator Set. 


WE recently had the opportunity to inspect the small 
electric generator set illustrated by the engravings on this 
page. It is made by Bradby’s Engineering Works, Ltd., 
31, Palace Gate, London, W.8, and is intended for house 

















ELECTRIC GENERATOR SET 


lighting and general power services in small country 
houses, farms, &c., not yet within reach of public supplies. 
The 104c.c. four-stroke engine has a bore of 2in. and a 
stroke of 2in. and runs at 2500 r.p.m. It is air cooled, a 
draught of air being drawn over the cylinder by a flywheel 
fan. The crankshaft is mounted on ball bearings and 
lubrication is effected by splash. A remarkably simple jet 
type carburetter is fitted. The electric generator is 
mounted on ball bearings and has four-point brush gear 
and a special winding so that it can be used as a motor for 

















IGNITION COIL AND AMMETER 


starting the set. It gives an output of 360 watts at 12 to 
15 volts. An ammeter, the starter switch, and terminals 
for making connection to batteries are mounted on a panel 
on the base, which carries the whole outfit. Beyond the 
generator there is a pulley suitable for use with a vee belt. 
The complete set weighs only 65 lb. and has a length of 
18in., a height of 15in., and a width of 12in. The petrol 
tank capacity is ? gallon and the consumption $ pint per 
hour. In use for house lighting the set, known as the 





“ Pygmylyte Utility ” plant, is intended to be run for a 














** BULLGRADER "’ 





suitable period each day, charging 12-volt or 6-volt 
batteries which are discharged at night lighting the house. 
As many as thirty 12-volt 12 watt or fifteen 24-watt lamps 
-can be run and the lamps supplied by the firm have the 
ordinary house light bayonet fitting. The set is also sup- 
plied mounted on a three-wheeled carrier, together with a 
12-volt electric hedge trimmer, a water pump, and 
batteries. 








BRITISH STANDARDS INSTITUTION. 





All British Standard Specifications can be obtained from the 
Publications Department of the Institution at 28, Victoria Street- 
London, S.W.1. The price of each specification is 2s. 2d. pos, 
free, unless otherwise stated. 


CAST IRON PIPES FOR WATER, GAS, AND SEWAGE. 


No. 78—1938. This specification is a revised and con- 
siderably enlarged edition of B.S. No. 78, published in 
1917. The revision has taken a considerable time, as 
investigations were necessary in addition to the carrying 
out of a large volume of work in obtaining the necessary 
information. A new design of socket has been stan- 
dardised, the suitability of which has been established by 
investigations carried out at manufacturers’ works and 
at the National Physical Laboratory. It is appreciated, 
however, that the immediate scrapping of all the old 
moulds would place a very heavy burden on manufac- 
turers, and it has been decided to allow a time limit of 
five years during which manufacturers will be able to 
introduce the new moulds as replacements become 
necessary. As the new socket is interchangeable with the 
old, no inconvenience will be occasioned to users by the 
change over. The range of standard special castings has 
been considerably augmented, and it is hoped that it will 
now provide for all the most generally used fittings for 
both water and gas. Price 5s. 3d. post free. 


PARALLEL-SIDED,CARBON BRUSHES. 


No. 96—1938. This specification is a revision of 
B.S. 96 Parallel-sided Carbon Brushes. In this revision 
a range of brushes, such as are commonly used on com- 
mutators of fractional horse-power motors, has been added, 
also a section providing a range of brushes for use on slip- 
rings. The inclusion of additional brush sizes has made it 
necessary to alter the identification numbers of the brushes 
included in the 1922 edition, and in order to avoid con- 
fusion a new system of numbering has been adopted. 
The specification while intended as a step towards the 
ultimate standardisation of brushes, is not intended to 
preclude the use in present designs of machines, of brushes 
not in accordance with the specification. The specifica- 
tion applies to carbon, graphite, and metal-graphite 
brushes for both A.C. and D.C. machines. 








BOOKS RECEIVED. 


Construction of Buildings in London. London : 
County Council, County Hall, S.E.1. Price 5s. net. 


The Gantt Chart. Second edition. By W. Clark. 
London: Sir Isaac Pitman and Sons, Ltd., Parker Street, 
W.C.2. Price 5s. net. 


Applied Workshop Calculations. By W. A. J. Chapman, 
M.Se. London: W. Arnold and Co., 41, Maddox Street, 
W.1. Price 3s. 6d. net. 


Fatigue Tests of Riveted Joints. By W. M. Wilson and 
F. P. Thomas. Illinois: University of Illinois, Urbana 
U.S.A. Price 1 dollar net. 


Aerodromes : Their Location, Operation, and Design. 
London: Sir Isaac Pitman and Sons, Ltd., Parker Street, 
W.C.2. Price 10s. 6d. net. 


Gaseous Electrical Conductors. By E. L. E. Wheat- 
croft. London: Oxford University Press, Amen House, 
Warwick Square, E.C.4. Price 21s. net. 


Thermodynamics, Fluid Flow and Heat Transmission. 
By H. O. Croft. London: McGraw-Hill Publishing Com- 
pany, Ltd., Aldwych House, W.C.2. Price 21s. net. 


Fluid Mechanics for Hydraulic Engineers. By H. 
Rouse, Dr.-Ing. London: MeGraw-Hill Publishing Com- 
pany, Ltd., Aldwych House, W.C.2. Price 30s. net. 


Ferromagnetism : The Development of a General Equa- 
tion to Magnetism.—By J. R. Ashworth, D.Sc. London : 
Taylor and Francis, Ltd., Red Lion Court, E.C.4. Price 
7s. 6d. net. 


Physical Science in Modern Life. By E. C. Richardson, 
B.A., Ph.D. London: English Universities Press, Ltd.. 
Little Paul’s House, Warwick Square, E.C.4. Price 8s. 6d. 
net. 


A History of British “4 Down to the Year 1830. 
By C. F. Dendy Marshall, M.A. London: Oxford Uni- 
versity Press, Amen House, Warwick Square, E.C.4. 
Price 38s. net. 

The Friction of Railway Brake Shoes at High Speed and 
High Pressure—By H. J. Schrader. Illinois: University 
of Illinois Engineering Experiment Station, Urbana, 
U.S.A. Price 60 cents net. 

Britain in Recovery. Prepared by a Research Com- 
mittee of the Economic Science and Statistics Section of 
the British Association. London: Sir Isaac Pitman and 
Sons, Ltd., Parker Street, W.C.2. Price 15s. net. 


The Electrode Potential Behaviour of Corroding Metals in 
Aqueous Solutions. By O. Gatty, M.A., B.Sc., and E. C. R. 
Spooner, M.Sc., B.E., &c. London: Oxford University 
Press, Amen House, Warwick Square, E.C.4. Price 25s. 
net. 


Thorpe’s Dictionary of Applied Chemistry. Fourth 
edition. Volume 2. By J. F. Thorpe, C.B.E., D.Sc., &c., 
and M. A. Whiteley, O.B.E., D.Se., &e. London : Long- 
mans, Green and Co., Ltd., 39, Paternoster Row, E.C.4. 


London 








Price 63s. net. 





424 


THE ENGINEER 





Oct. 14, 1938 








Letters to the Editor. 


We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





THE LA MONT BOILER. 

Str,—-I was very interested in the description of the 
La Mont boiler built by John Thompson Water Tube 
Boilers, Ltd., and installed at the works of G. and J. Weir, 
Ltd., Cathcart, which appeared in your issue of Sep- 
tember 30th. 

There is, however, a statement on page 370, referring 
to the circulating pumps, on which I think readers would 
welcome further explanation. It is stated that “‘ long 
sleeves of stainless steel surround the shaft and protect 
the gland from the full working pressure.” These long 
sleeves must, of course, have some clearance round the 
shaft, so that the shaft may revolve freely. It appears to 
me that .if the annular clearance space is regarded as an 
orifice, the flow along the space would have to be con- 
siderable before any reduction in pressure could be achieved 
at the end of the sleeve before the inner round of packing 
and this would mean that a large leakage through the gland 
packing would have to be allowed. In America a common 
practice with high-pressure feed pumps is to achieve this 
desirable reduction in pressure by interposing a labyrinth 
breakdown gland, rather than a sleeve, between the high- 
pressure water in the pump casing and the gland packing, 
but to achieve this result a very considerable flow of water 
must be allowed. With glands packed as shown in the 
illustration it is absolutely essential to have some flow of 
water through the packing in order that the packing life 
may be satisfactory, but the quantity of gland leakage 
usual on this type of pump is far too small to enable the 
long annular space to act as a restricting orifice, and cause 
a reduction of pressure in the stuffing-box. 

There may be some physical factor which I have over- 
looked, but at first sight I do not follow the function of 
the long sleeves in protecting the packing from the full 
working pressure, and I feel sure that some of your readers 
would welcome an explanation, or, better still, some experi- 
mental proof that the design functions as stated in the 
quotation I have given above. 

B. W. THORNTON. 

Hartford, Cheshire, October 6th. 


THE ENGINEERS’ GUILD. 

Siz,—Mr. Crampton’s case against the Engineers’ Guild 
has practically disappeared. There remains of it, in his 
letter to you dated September 27th, only a feeble remnant 
of his contention that the Guild’s objects duplicate those 
of the institutions. Even in that contention he has 
shifted his ground from status and salary. He now bases 
it on the Guild’s other objects, “‘to stimulate public 
service in the profession, to encourage and develop the 
efficiency of the engineer, and to promote unity in the 
profession.”’ His elaborate argument to show the exist- 
ence of duplication depends entirely on his assertion that 
all of these objects “‘ are pursued by every professional 
body.’ I challenge that assertion. I will not accept it 
without evidence. And I do not expect Mr. Crampton to 
produce solid evidence, for he appears to think that 
evidence of the objects of the Institution of Civil Engi- 
neers is! provided by the constitution and activities of the 
Chartered Surveyors’ Institution and the R.I.B.A. What 
else can be the meaning or relevance of his reference to 
these latter two bodies ? 

There has also disappeared his contention that engi- 
neering bodies must be federated with “ the institutions 
of surveyors, architects, town planners, land agents, or, 
more generically, all bodies having direct dealings with 
the land.”” I asked him why engineers (who are con- 
cerned also with the sea, the air, and the ether, if any) 
should choose concern with the land as a basis for federa- 
tion with other professions. He says the answer is quite 
easy, and proceeds to talk of medical officers, doctors, 
nurses, sanitary inspectors and chemists. In fact, he gives 
no answer. Incidentally, he does not think it necessary 
to include engineers among the persons who should be 
consulted about the erection of modern asylums and 
hospitals. The authority who left the engineer out of 
such a matter would commit a grave error. 

Asked for facts and experience in support of his theories, 
he replies, “‘The point is nothing to me.’’ Anyone who does 
not find his propositions obvious may have the analogy of 
the United States Government for proof. And if that is 
not convincing, there is always the principle of relativity ! 
There may, Sir, be people who can be impressed by Mr. 
Crampton’s type of argument, but I do not think he will 
find them among your readers. 

Yet I should like to thank him for the general idea of 
federation of the organisations of different professions. 
This may, conceivably, be of interest at some future date. 
Meantime, I hope that engineers will be more interested 
in your project for a National Council of Engineers, 
and in the Engineers’ Guild, of which they will shortly 
hear more. 

ROBERT CHALMERS, 
Chairman of Council, the Engineers’ 
Guild. 
London, S.W.1, October 4th. 








Tue Sournh Brisar Ratway.—According to the 


Railway Gazette, the Government of India intends to 
purchase the South Bihar Railway next year. This broad- 
gauge railway is 79 miles long and runs between the stations 
of Luckeesearai and Gaya, on the East Indian Railway. 








The Quarter’s Shipbuilding 
Returns. 


THE statistics issued by Lloyd’s Register of Shipping 
regarding merchant vessels under construction at the end 
of September last show that in Great Britain and Ireland 
there is a decrease of 151,592 tons in the work in hand, as 
compared with the figures for the previous quarter. The 
present total of tonnage under construction—885,481 
tons—is less by 299,154 tons than the tonnage which was 
being built at the end of September, 1937. About 142,000 
tons—16-0 per cent. of the tonnage now being built in this 
country—are intended for registration abroad or for sale. 

The tonnage now under construction abroad*— 
1,826,796 tons—is 36,967 tons more than the work which 
was in hand at the end of June last. The leading countries 
abroad are :—Germany, 382,791 tons; Japan, 319,862 
tons ; United States of America, 250,909 tons ; Holland, 
246,892 tons ; Italy, 153,485 tons ; Sweden, 116,950 tons ; 
and Denmark, 111,690 tons. Of the tonnage being built 
abroad, 522,971 tons, or 28-6 per cent., are intended for 
registration elsewhere than in the country of build. 

The total tonnage under construction in the world* 
amounts to 2,712,277 tons, of which 32-6 per cent. is 
being built in Great Britain and Ireland, and 67-4 per cent. 
abroad. The quarterly total for the world is 114,625 tons 
less than at the end of June last, but is higher than any 
recorded from June, 1930, to March, 1937. 

In Great Britain and Ireland construction was com- 
menced upon 87,463 tons during the last three months, a 
decrease of 69,507 tons as compared with the corresponding 
total for the June quarter. During the quarter ended 
September last, 309,770 tons were launched in Great 
Britain and Ireland, an increase of 23,037 tons as com- 
pared with the previous quarter. Similar figures for 
abroad are 546,341 tons commenced and 497,046 tons 
launched, showing, as compared with the previous quarter, 
a decrease of 12,229 tons in the tonnage commenced and 
of 64,401 tons in the tonnage launched. 

Steam and motor oil tankers of 1000 gross tons and 
upwards under construction in the world amount to 
98 vessels of 826,660 tons, of which 27 vessels of 228,913 
tons are being built in Great Britain and Ireland, 13 vessels 
of 118,099 tons in the United States of America, 12 of 
113,728 tons in Germany, 12 of 95,500 tons in Holland, 
9 of 77,750 tons in Italy, 6 of 68,000 tons in Japan, and 
6 of 49,500 tons in Sweden. 

The vessels being built in the world at the end of 
September include 11 steamers and 52 motorships of 
between 8000 and 10,000 tons each; 7 steamers and 47 
motorships of between 10,000 and 20,000 tons ; 2 steamers 
and 3 motorships of between 20,000 and 30,000 tons ; and 
3 steamers each exceeding 30,000 tons. 

Of the 885,481 tons under construction in Great Britain 
and Ireland at the end of September, 506,203 tons con- 
sisted of motorships, while at the same date the motorship 
tonnage being constructed abroad (1,246,700 tons) was 
674,294 tons in excess of that of the steamers. 

The table respecting marine engines shows that the 
horse-power of steam engines now being built or being 
fitted on board amounts to about 982,000 H.P.; this 
figure includes 85 sets of turbine engines of about 671,000 
S.H.P. The horse-power of the steam reciprocating 
engines, about 311,000 H.P., represents 10-6 per cent. of 
the total horse-power of marine engines now being built 
in the world. The figures for oil engines aggregate approxi- 
mately 1,952,000 H.P., and comprise 66-5 per cent. of the 
world’s total horse-power of marine engines under con- 
struction. 

Of the merchant shipbuilding in hand throughout the 
world at the end of September, 1,366,535 tons are being 
built under the inspection of Lloyd’s Register. Of this 
total, 775,159 tons, representing nearly 88 per cent. of the 
tonnage being built there, are under construction in Great 
Britain and Ireland; while, of the tonnage being built 
abroad, 591,376 tons are being constructed under the 
inspection of Lloyd’s Register. 








THE IRON AND STEEL INSTITUTE. 


THE autumn meeting of the Iron and Steel Institute 
will be held at the Institution of Civil Engineers, Great 
George Street, Westminster, S.W.1, on Wednesday, 
October 26th, 1938, at 10 a.m. and at 2.30 p.m. The 
Institute of British Foundrymen has accepted an invita- 
tion for members to take part in the discussion on the 
Third Report of the Steel Castings Research Committee, 
which will be presented during the afternoon session. 

At the morning session the following papers will be read 
and discussed :—‘‘ American Electric Furnace Practice,” 
by W. M. Farnsworth and E. R. Johnson; “ Electric 
Furnaces in European Steel Works,” by D. F. Campbell ; 
“Specific Heat/Temperature Curves of Commercially 
Pure Iron and Certain Plain Carbon Steels,” by C. Sykes 
and H. Evans; ‘Modern Rolling Mill Practice in 
America, Exclusive of Continuous Strip and Sheet Mills,” 
by Quincy Bent ; “‘ The Development of Continuous Strip 
Mills,” by D. Eppelsheimer. 

At the afternoon session the Third Report of the Steel 
Castings Research Committee will be presented in the 
following order :—General presentation of the Report 
(no discussion); Section V, presentation and ,discussion 
of the First Report of the Moulding Materials Sub- 
Committee ; Section IV, “‘ The Strength and Ductility of 
Cast Steel During Cooling from the Liquid State in Sand 
Moulds, Part II,” by H. F. Hall; Section III, ‘‘ Copper- 
steel Castings,” by Martin Alexander; Section II, dis- 
cussion on “ The Fluidity of Iron-Carbon and other Iron 
Alloys: Part A, The Fluidity of Alloy Steels,” by Pro- 
fessor J. H. Andrew, G. T. C. Bottomley, W. R. Maddocks, 
and R. T. Percival; ‘“ Part B, The Ruff Fluidity Test : 
Introductory Comments on the Ruff Test ; Works Results 
Using the Ruff Fluidity Test,” by T. R. Walker ; “ Fluidity 
Temperature Relations of Cast Steels of Various Com- 
positions,” by R. J. Sarjant and T. H. Middleham. 


Social and International Problems 


and the Civil Engineer.* 
By R. D. BROWN, M. Lnst. C.K. 


In recent years there has been a growing tendency in 
this country and in the United States to suggest that engi- 
neers and scientists, because of their training, their habit 
of solving problems, and their methods of operation, are 
peculiarly qualified to solve the pressing problems of 
mankind to-day. 

In his opening address to the International Engineering 
Conference, held at Glasgow in June of this year, the Right 
Hon. Viscount Weir, Chairman of the Congress, said that 
the engineer is ‘‘ the great leveller of the barriers between 
the peoples.” He referred to those great vessels, the 
“Queen Mary,” the ‘‘ Normandie,” the ‘“ Bremen,” and 
the “Conte di Savoia,” as some of the means of contact 
between communities, and as contributions by engineers 
of widely diverse nationalities to the common cause of 
better human relationship and understanding. He deeply 
deplored the defective world statesmanship which had 
intensified the lack of faith and confidence between nations, 
and had brought the world to its present highly explosive 
condition, and continued :— 

“I think it will be admitted that there is an engineer’s 
type of mind, and that his method of thought has certain 
characteristics arising from the nature of his problems. 
It may seem presumptuous, but I venture to suggest that 
this type of mind and method of thought might be applied 
with advantage to the treatment and solution of some of 
the major world issues to-day.” 

In the month following Viscount Weir’s address, on 
July 22nd, 1938, there appeared in THe ENGINEER an 
article by an American engineer, Mr. A. A. Potter, from 
which I make the following excerpt :— 

“The engineer is not a miracle worker, who can bring 
about through his own efforts a perfect social order, but 
it is felt that, dealing as he does with facts rather than 
opinions, he should be able to make a substantial contri- 
bution to the solution of the social and economic problems 
that are confronting society.” 

A movement on these lines was initiated a few years 
ago in the United States of America. The ‘ Techno- 
logists,”” as they were called, banded themselves together 
with the praiseworthy object of bringing their special 
engineering and scientific skill to the aid of the Govern- 
ment. Some of them became active politicians. I have 
no doubt they were of considerable assistance to the much- 
harassed President and his Cabinet in solving the problems 
assigned to them. One group in particular became world 
famous, and were known as the “ Brain Trust,’”’ and they 
are still striving valiantly to bring about a happier con- 
dition of affairs in that great country. They have con- 
cerned themselves mainly with economic strains and 
stresses in the U.S.A. These men, although they originally 
belonged to no party, and held themselves aloof, as far 
as they possibly could from politics, have been fiercely 
assailed by powerful Opposition politicians and news- 
papers. They have made mistakes, which is natural, and 
their motives have been impugned, and their actions 
derided, hampered and criticised on public platforms, in 
the Press, and on the radio. The Brain Trust has aided 
in the “ set-up,”’ as they call it, of an amazing number of 
Government Departments. 

The Opposition party, of course, is most vehement in its 
condemnation of all these activities, and stoutly maintains 
that the present régime must be swept away and replaced 
by men who are able to “run” the country so much 
better. If that happens, the new party, however, will 
inherit assets of immense value, such as the Boulder dam, 
the great irrigation and flood relief works, the San Fran- 
cisco bridge, the great power developments, the main 
trunk roads, harbour and sea defence works, and many 
other works of major importance. The country will be in 
possession of these valuable structures and the “‘ pump 
priming ” operators, as they have been called, will have 
immense assets to show for their efforts. 

The movement in the United States began originally 
with a theory that engineeers having brought mankind 
to a sorry pass by creating technological unemployment, 
it was their duty to help mankind out of his difficulties. 
It was claimed that there was no one better qualified for 
this work than the engineer. The engineers designed 
machines which tended by only a few men, did work that 
was formerly done by thousands. The engineer must 
therefore come to the assistance of the State and apply his 
expert knowledge of mechanics to devising social machinery 
which would give the unemployed millions some useful 
work to do. The problem has proved to be of immense 
difficulty, and the United States Government is still 
struggling with it, amidst the derision and criticism of an 
Opposition party whose one object is to turn the Govern- 
ment out of office, undo the alleged bad work that has been 
done and begin all over again. 

Now, the theory that the engineering mind is specially 
fitted to solve the problems of mankind is a very attractive 
one—to engineers. It is a flattering conception and very 
pleasing to our vanity; like all other things, however, 
which increase our vanity, it is, I suggest, a dangerous 
theory. No doubt the engineer’s mind is specially trained 
to solve the difficult problems and carry out works of con- 
siderable magnitude, but let us consider, for a moment, 
in some detail, what he has to do in the construction of a 
great work. It might be, for example, some great irrigation 
works, or a dock, or it might be a water supply for some 
large town. 

He first of all makes a careful survey, using instruments 
of great precision. He puts down borings to probe the 
strata underneath, and his knowledge of geology tells him 
where foundations require to be strengthened, where water 
would escape or undermine his works. He remembers the 
advice of the old Scottish contractor to the young engineer, 
“Ye canna cheat water, laddie.” Indeed, he remembers 
that none of the forces of Nature can be cheated. They 
are relentless and irresistible. He tests the quality of the 
water, and enlists the aid of the chemist and biologist or 
any other specialist who may be useful. He carefully 
assembles and assesses all the data which he requires, and 
soon learns to disregard unessential and irrelevant matter. 





* From Russia no returns have been received; for Spain, 


complete information is not available. 





* Chairman’s Address to the Manchester and District Associa- 
tion of the Institution of Civil Engineers—October 5th. 
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He then prepares preliminary designs and estimates of 
expenditure, maintenance and running costs, and 
scientifically prepares the final and most economical 
design. He then makes a most careful specification of the 
work to be done, the quality of the material, the methods 
of construction, and many other matters. He draws up a 
bill of all the quantities of work to be done and a schedule 
of prices. With the utmost care he prepares the necessary 
documents to form the basis of contracts that as far as 
possible will keep his clients out of disputes and litigation, 
and with the aid of the civil engineering contractors—a 
body of men of whom we in Britain have every reason to 
be proud—the scheme enters upon construction. The 
great structure comes into being. The engineer watches 
its progress throughout the months, or maybe years, of 
its growth, makes improvements wherever they suggest 
themselves, adjusts his design, if necessary, to suit altered 
conditions, or, where unforeseen contingencies arise, or 
accidents happen, makes immediate decisions as to the 
best way of completing the work. 

From this example it is clear that the engineer’s work 
extends over a wide and interesting range, ‘and, as Robert 
Louis Stevenson said of civil engineering, ‘‘ It is a way of 
life that has much to recommend it.” 

But it is a ‘‘ way of life ” that has nothing whatsoever to 
do with solving the social, economic, and political problems 
of mankind. If we as engineers allow ourselves to become 
involved in the solving of social, economic, and political 
problems, under the delusion that we are specially fitted 
to solve these problems, we shall be making a mistake. 

We are no better qualified for statesmanship, or politics, 
or problems outside our sphere than the doctor, the 
lawyer, the psychologist, the physicist, or the parson. 
We are, | hope, ordinary, respectable, law-abiding citizens, 
and we are just as bewildered at the state of affairs in the 
world to-day as are most of our other fellow citizens. No 
matter how willing and anxious we may be to do any 
mortal thing in our power that would avert the calamities 
which are hanging over humanity to-day, we simply would 
not know, if we were asked, where to begin. 

One reason why the engineer is to my mind unqualified 
to enter the arena of ‘‘ world politics ’’ or any other kind 
of politics is that the forces of Nature, with which he deals, 
can be measured, classified, and controlled to any required 
degree of precision. We can pull levers and open valves, 
and with reasonable certainty our machines and structures 
will act as we expect them to act, and carry out their 
beneficent work for mankind. But in the political sphere, 
the actions and reactions of man appear to be incalculable 
and incomprehensible. 

The engineering and the political minds and methods of 
working are as the poles apart. They have nothing in 
common. In this country and in the United States 
anyone entering politics must be prepared to accept with- 
out reservation the view that the party which he joins is 
the only heaven-sent medium that will bring salvation. 
Instead of patiently trying to solve his problems in a calm 
and scientific spirit, he must accept the principles and 
methods of his party. He must learn how to control the 
masses by strongly partisan appeals. If his party is in 
power he must do everything he can to keep it there, and 
if not in power, his main object must be to criticise and 
harass his opponents until, on their collapse, his own party 
may assume power. Then the cycle begins again. This 
system has operated in our country for generations, and 
the best that can be said of it is that “it works.” It works 
in a most inefficient manner, but “ it works.” 

In making these remarks I am fully aware of the diffi- 
culties and the tremendous responsibilities carried by the 
men in power. I am not for a moment suggesting that 
engineers should neglect to become good citizens, and 
omit to record their vote. It is, indeed, all they can do. 

The recently appointed Director of the British Broad- 
casting Corporation, Dr. F. W. Ogilvie, formerly Principal 
of Queen’s University, Belfast, said, in his farewell to the 
students: ‘‘ I am an inveterate and unshaken believer in 
truth. ... I will give sixpence to any of you who can tell 
what my politics are, if any.” -I suggest that in Dr. 
Ogilvie’s remark we have the correct attitude of the 
scientific mind to this matter. I suggest that while we 
appreciate the difficulties of our statesmen, and sympathise 
with them in their great responsibilities, and while we are 
willing, even anxious, to help in every possible way, we 
must remain engineers all the time. We can only engage 
in politics if we are prepared to give up engineering and 
its methods altogether, and devote the whole of our time 
and energy to a new way of life. We must not allow our 
Institution to become the forum for the discussion of 
social, religious, or political questions. 

In the issue of THE ENGINEER of July 22nd, 1938, 
already mentioned, there appears an editorial under the 
title ‘‘ National Council of Engineers.”” The editor refers 
to the article by Mr. A. A. Potter, and quotes him as 
follows with reference to the American Engineering 
Council :—‘* That Council,” says Mr. Potter, “ is intended 
to aid the engineering profession in presenting a united 
front in matters of interest to our Government and the 
public; it also acts as a clearing house for questions of 
public nature that require technical knowledge and engi- 
neering experience ; and as an adviser in connection with 
the problems of government as they affect engineers and 
engineering.” 

The editor points out that we have no such organisation 
in this country, and goes on to say :— 


“ There is no organisation of engineers that is competent 
to handle the great economic and social problems in which 
engineering plays a predominant part, none that, speaking 
and acting for the whole body and for the spirit of engineering, 
can influence national policy and direct it, equally with the 
great sources of power in Nature, for the convenience of 
man. Owing to the extent of their interests there is hardly 
a question of the day which does not in some measure 
influence engineers or is not influenced by them. Yet if 
the Prime Minister should desire to get a considered opinion 
from enaineers, he would find no orqanisation, representative 
of the whole, to which he could turn. He would have to put 
his questions to individuals, to one or two institutions and 
associations, or to bodies whose sectional interests debar 
them from that breadth of view which is essential to the 
wise direction of national policy.” (the italics are mine.) 

Now there can be no harm whatever in having a full- 
dress discussion on the desirability of setting up a new all- 


out @ very good case for it, and if it should be agreed by 
all concerned that there is a real need for such a body, 
then by all means let us have it. It might, as the editor 
of THE ENGINEER suggests, be a very good thing indeed 
to present a “‘ united front” and to speak with a single 
voice in all matters affecting engineering. I am not sure, 
however, that any Government would welcome the creation 
of still another body, capable of applying group pressure, 
and vociferous in its demands. For the proposed Grand 
Council would not sit waiting for an invitation to give its 
advice. There would be a danger of its assuming active 
service in the lobbies, sending telegrams to M.P.’s, and 
adopting many of the other well-known means of exerting 
pressure and of making itself felt. I can imagine, also, 
that the rank and file members of the engineering pro- 
fession will require persuasion before they will agree to 
still another body requiring subscriptions for the upkeep 
of its offices and staff. 

At the present time, if the Prime Minister—or indeed 
any Government Department—should, as the editor 
assumes, require a considered opinion from engineers 
upon a particular engineering project, he will find that the 
headquarters of the great engineering institutions in 
London are on the telephone. There will be no delay in 
considering the matter and submitting an opinion. The 
same method is available if the Prime Minister feels that 
he must have a legal, medical, or any other opinion. I 
have some difficulty in imagining, however, that the Prime 
Minister or any Government Department will ever require 
an opinion from engineers upon social or political matters. 

Mr. Bernard Shaw once remarked, “‘ every profession is 
@ conspiracy against the public.’”’ Mr. Ivor Brown, who 
is one of the most shrewd and penetrating observers of 
the present day, in a clever and charming essay on “ Our 
Prickly Professions,’ comments* on Shaw’s remark as 
follows :— 

“ Architects have now made it illegal for me to design 
my own house or to choose my own designer outside their 
list of permitted experts. I know the arguments on the 
side of the Exclusionists, and some of them are excellent. 
They do at least begin with zeal for standards and a desire 
to serve the community well. But their authority begins 
to corrupt them, and the corruption of the best, as we 
know, is worst. Before long their policy can fairly be 
described as haughty, suspicious and _ conservative. 
While it may keep out some quacks and knaves, it may 
also frustrate and destroy a genius who is worth a hundred 
of the tame, conforming certificated type. The situation 
is odd. The public certainly distrusts professions. Any 
book or play which, in a readable or enjoyable manner, 
hammers a profession is nearly always popular. Dr. 
Cronin’s bitter attack on the medical profession in The 
Citadel could not have succeeded as it did without some 
precedent appetite on the part of the public for this kind 
of thing. He rode into battle with the weather and the 
lie of the land all upon his side.” 

After due allowance is made for Mr. Shaw’s method of 
expression, it will be seen that there still remains just 
enough truth in his charge to make us think seriously 
about it. The great Institution of Civil Engineers, of 
which we are all so proud, has a long and honourable 
record. The slightest breath can destroy that reputation. 
We must strongly resist anything which in the slightest 
degree may tarnish it. The only way in which we can 
maintain and enhance that reputation is by improving 
ourselves, as men and as engineers, and by continuous 
striving to give still better and utterly disinterested 
service to mankind. 

Carlyle, in “‘ Sartor Resartus,” refers to the Wishing 
Hat of Fortunatus. He expands the idea, and offers us 
the concept of a Time and Space Annihilating Hat. He 
was perhaps anticipating the theory of relativity. ‘‘ Clap 
on this magic felt,” he says, “‘ and straightaway you are 
anywhere and at anywhen.” If we could by this device 
project ourselves forward in time and space to a point 
fifty years from now and look backwards to our present 
position, what would we see ? A generation of men gone 
mad—with all the infinite possibilities of good in them, 
piling up armament upon armament, in fear and trembling, 
and dreading the careless match. A world of happy 
abundance, wealthier in material things than it has ever 
been before ; men solving the most difficult and complex 
problems of science, yet unable to solve the most urgent 
of all—how to live peacefully and happily together. 
Einstein, that great philosopher and scientist, who gave 
us the theory of relativity, says: “‘ Nationalism is an 
infantile disease. It is the measles of mankind.” He 
thinks no doubt that when mankind grows up it will be 
less liable to this disease ; but mankind apparently has a 
long way to go. 

On the other hand, we find that Herr Hitler, who 
firstly expelled Einstein from his Chair at the Academy 
of Science, and then expelled him from Germany alto- 
ther, has written :— , 

‘“In Eternal Warfare mankind has become great; in 
eternal peace Mankind would be ruined.” In this, of 
course, Herr Hitler was expressing no new thought. Those 
of us who studied the literature leading up to the war of 
1914-1918 will remember another German philosopher, 
whose contribution to the comfort and convenience of 
mankind was summed up in the famous phrase, “‘ War 
is a biological necessity.” 

These two points of view, Herr Hitler’s and Einstein’s, 
are on the opposite sides of a wide and dreadful gulf. 
The major problem of mankind to-day is to find a way of 
bridging over that gulf. 

The subject is so vast and difficult, and has so perplexed 
the minds of men for generations, that the individual may 
well recoil from facing that problem, but we have now 
approached the limits of safety. The margin of safety 
has reached vanishing point, and the structure of is 
in a state of unstable equilibrium. The magnitude of the 
forces involved and their efficiency—thanks to the engi- 
neer—are so great that the problem must be faced and 
solved, or civilisation, as we know it, must perish. 

The problem is—How can men be persuaded to live 
peacefully together ? I might here remind you that this 
question was addressed to us by Dr. Garfield Williams, 
Dean of Manchester, at our annual dinner in February 
last. He had facetiously accused the civil engineer of 
being “‘ the most dangerous man in the world.” He had, 
said the Dean, brought men close. together and provided 
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them with a cornucopia flowing over with material wealth 


—before men had learned to live peaceably together. To 
find the answer to our question would require the greatest 
and deepest research that science had ever undertaken, 
“The Research Magnificent ” to give it its Wellsian title. 
If the solution to that question can be found and made 
known to all mankind, and, most important, can be made 
effective in action, then we should be entering upon a new 
life and a new era in the history of the world. 

It is a remarkable thing that in a question of this sort— 
particularly if it refers to some social or political problem 
in our country—every one of us, to a man, is ready with 
an immediate answer. “If you will only adopt the 
x, y, or z formula ”—the advice varying according to the 
x, y, or z colour of the adviser—“ then you will have a cure 
for the trouble.” In a subject where every man is really 
a poor amateur, he rushes in with ready-made solutions. 
Even scientists who should know better will quote propa- 
ganda slogans, dogmas, and shibboleths, and are content 
to let the subject drop. 

The British Association for the Advancement of Science 
has established a new division for the study of the social 
and international implications of science. A very powerful 
committee has been set up to consider the ways and means . 
of conducting this great research. This work may well 
prove to be the most important investigation ever under- 
taken by the British Association. A liaison is to be 
established with the American Association for the Advance- 
ment of Science, which has set up a similar committee. 
The British committee has already obtained the services 
of some of the most able and eminent scientists, socio- 
logists, research workers, and thinkers of the day, including 
Professor H. J. Fleure, of our own University; Lord 
Stamp, Sir Richard Gregory, Sir Daniel Hall, Sir Henry 
Tizard, Professor F. E. Weiss, Mr. H. G. Wells, and many 
others. 

I would suggest that any man of good will who feels 
inspired to contribute original work in this great matter 
should get in touch with that committee, and offer his 
evidence. The committee will need all the help it can get, 
whether it be from engineers, chemists, psychologists, 
biologists, publicity experts, or even the endocrinologists— 
from anyone, in fact, who can throw a ray of light into 
this darkness through which we are all groping our way. 
Any man who feels the urge to help in solving the problem 
of “man’s inhumanity to man ”’ will find there an outlet 
for his energies. I must warn him, however, that before 
he starts thinking about these problems he must first of 
all clear his mind of all prejudice, superstition, and 
humbug, and at the outset lay aside all his political, social, 
racial, religious, or any other preconceived notions. The 
committee itself will have the greatest difficulty in main- 
taining that utterly detached and impartial spirit in which 
science conducts its investigations. Very few men are able 
to escape from belief and bias of one sort or another 
acquired in early life. They will have difficulty, too, in 
attaining unanimity. Indeed, considering the nature of 
man that would be almost too much to hope for. They 
will have difficulty also in obtaining a hearing for their 
findings, and one of the things the committee must con- 
sider is how to disseminate their knowledge to the world— 
the use of the Press, radio, and the film, and how they will 
deal with opposition, for they will be assailed from the 
outset by the ignorant, the dogmatic, the axe-grinders, and 
the self-interested parties. They will meet with derision, 
inertia, and, worst of all, apathy. It has been said that 
this is the age that invented broadcasting, but has nothing 
to say. These two Associations for the Advancement of 
Science, of Britain and of America—combined, if possible, 
with the corresponding associations of other countries— 
must find something to say and must make sure that their 
voice is heard. - 

In conclusion, may I quote once more from Carlyle ? 
**So has it been from the beginning, so will it be to the 
end.... What force and fire is in each of us, he expends. 
One grinding in the mill of industry. One hunter-like, 
climbing the giddy Alpine heights of Science. Another, 
madly dashed on the rocks of strife, in war with his 
fellows.... Earth’s mountains are levelled and her seas 
filled up in our passage. 

** On the hardest adament some footprint of us is stamped 
in; the last rear of the host will read traces of the 
earliest Van. But whence ? O heaven, whither? Sense 
knows not; Faith knows not; only that it is through 
Mystery to Mystery, from God and to God.” 

The question is, gentlemen, shall we accept that pessi- 
mistie view as final ? Or shall we say rather that Carlyle 
is out of date ? Man is not without hope, and still has a 
high future before him. There must be some method 
whereby selfishness and the combative instincts in man 
shall be eliminated, or at any rate, sublimated and diverted 
to useful channels. 

I leave you, gentlemen, to think it over. 








South African Engineering Notes. 
(By our South African Correspondent.) 
Care Town, September 24th, 1938. 


Union Defence. 


In the Union House of Assembly on September 
7th the Minister of Defence (Mr. O. Pirow) announced 
the intention of the Government to spend £6,000,000 
for the defence of the country. Of this amount, £1,000,000 
will be provided this year by way of additional estimates, 
£2,000,000 in next year’s estimates, and £3,000,000 in 
the estimates for 1940-41. An amount of £1,000,000 
will be devoted to the fortification of the harbours. East 
London and Port Elizabeth will be included in a coastal 
defence scheme, and Cape Town is to be made battleship - 
proof. The entirely new defence scheme is based upon 
Robben Island and Duiker Point, and the calibre of the 
main battery will be 15in. Durban is also to be fortified. 
With regard to the man power for land operations, the 
scheme adopted aims at putting in the field and main- 
taining there (1) three Active Citizen Force divisions, 
numbering approximately 67,000 men; (2) three special 
D.R.A. brigades, numbering approximately 10,000 men ; 
(3) three divisions of D.R.A. riflemen, numbering approxi- 








embracing Amalgamated Grand Council of Engineers, as 
suggested by THe ENGINEER. The editor, indeed makes 
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D.R.A. brigades could be appreciably 
increased. There will also be provided 1000 pilots for 
aeroplanes. For training purposes the Government will 
continue to buy at a nominal price obsolescent planes from 
Great Britain on the understanding that on the outbreak 
of war they will be entitled to acquire the necessary 
first-line planes out of Britain’s accumulated reserves. 
Mr. Pirow assured the House that the so-called obsolescent 
planes still had a very definite fighting value. The heavy 
bombers will be supplied by the Railway Air Services, 
whose programme is well up to schedule. The amount 
to be spent on arms and equipment is £5,000,000. 

Mr. Pirow stated that most of the necessary arms 
and equipment will be bought through the British War 
Office, but a certain proportion can be manufactured 
in this country. There is in production locally, or capable 
of production: Small arm ammunition, infantry mortars, 
steel helmets, ambulance bodies, bush vehicles, aircraft 
bombs (metal components), mortar bombs (metal com- 
ponents), grenades (metal components). Work in view 
and under development: Plant for the manufacture of 
T.N.T. filling plant for bombs, shells, and fuses; 3-+7in. 
howitzer equipments; armour plate; shell for field 
guns, 3-7in., 3-45in., and 18-pounder; armoured cars ; 
gas masks; 3-45in. gun howitzer equipments ; 2-pounder 
anti-tank guns. New railway workshops will be estab- 
lished at Pretoria to build medium-sized lorries for 
railway and Government purposes, and lorries convertible 
into armoured vehicles. There is a possibility of a subsidy 
by the Defence Department to the railways for the 
purpose of acquiring and working certain heavy presses 
and a-forging plant which will be in a position to engage 
in aspects of armament manufacture which are at present 
beyond the means of local industry. With regard to the 
British Navy, he said, there were two schools of thought 
in the Union, one contending that the protection South 
Africa enjoyed was well worth a percentage contribution 
to Britain on the whole of our export and import trade, 
the other maintaining that the Union’s obligation is no 
greater than that of one of the South American republics 
towards the United States of America. The Government, 
declared Mr. Pirow, was not called upon to identify itself 
with either proposition. Their relationship to the Navy 
was governed by the Smuts-Churchill agreement which 
they would carry out in the spirit as well as in the letter. 
With regard to Mr. Pirow’s statement that heavy bombers 
will be supplied by the Railway Air Service, it may be 
mentioned here that the aireraft factory at Roberts 
Heights is producing two military aireraft each week 
and production can be increased. The aircraft factory 
manufactures all except engines and certain other parts 
which have to be imported. It employs about 1500 
workmen, including about 700 apprentices, and the factory 
covers 20 acres. A small arms factory is being built 
at Pretoria and a Johannesburg firm has very successfully 
preduced trench mortars and howitzer barrels, mortar 
bombs and grenades. 


of special 


New Harbour Taking Shape. 


By April next year Cape Town will be able to 
the “skeleton” of its new harbour, so rapidly is 
work progressing. A massive mole, 40ft. wide, will stretch 
for over 4000ft. across the bay from the present harbour 
to near Woodstock beach, enclosing the whole area of the 
new harbour. Construction of the mole is already well 
under way, and the engineers are pushing ahead as 
fast as possible. The mole is to serve as the eastern arm 
of the greater New Basin, and will replace the existing 
random block mole. It will be built of steel sheet piling 
with a core of sand. The mole is to serve as the skeleton 
of a future quay, for although it will be provided with 
about a dozen “stub” jetties on the city side, where 
three or four ships could be moored in an emergency, 
it will not be wide enough for the sheds, roadways, and 
crane and railway tracks essential for a fully equipped 
quay. The scheme provides for the conversion of the 
mole into a fully equipped quay wail when necessity 
watrants it. This plan will require the widening of the mole 
to about 200ft. by the laying down of a solid quay wall 
of concrete blocks, to form the quay facing alongside 
which ships can lie on the city side of the mole, and filling 
in the space between with rubble. It may be years, 
however, before funds are sanctioned for this. 

The actual length of the steel piling jetty will be 4050ft., 
but at Woodstock beach it will meet the jetty built of 
conerete piles which is being pushed out about 2500ft. 
from near the Woodstock baths, and which is to incor- 
porate the intake canal for the power svation. Thus the 
full length of the arm when completed will be about 
6500ft. The main section for which the steel piles are 
being used is being built by the Dutch H.A.M. Company, 
and the concrete section by the Danish concern, Messrs. 
Christiani Nielsen. The Dutch contractors expect to 
use about 7000 steel piles, and the Danes about 6000 of 
concrete. The Dutch firm has started its part of the mole, 
from what will be the future entrance of the basin. The 
Danes have started from the beach and are working 
seaward, so that the two will eventually meet. Already 
about 100ft. of the jetty has been built and it is expected 
to complete it in about eight months’ time. There is 
about 25ft. of water where they are working, and the 
pues are driven down 15ft. or 20ft through sand and clay 
until they reach rock. As soon as a sufficient length of 
the piling is completed the suction dredger will begin 
pumping sand into the cofferdam to form a solid structure. 
At the present rate of progress the E berth will be com- 
pleted within six months. The Harbour Administration 
has already completed 800ft. of it, and when this berth 
is done and F and G berths also, they will extend in a 
straight line across the baf for 3000ft. from the South 
Arm. Plans have already been completed for the new 
sheds at the E berth, which will be erected as soon as 
the filling in of the old fishery harbour has been completed 
and the sand levelled and surfaced with a suitable top 
dressing. Reclamation in the bay will be continued 
at the point where the corner of the new harbour most 
nearly approaches the Woodstock beach. The islands 
now appearing at this spot will grow in size until the whole 
area from the end of the promenade to the Woodstock 
Baths has been filled in. A beginning will then be made 


see 


on the lay-out and construction of the new railway goods 
depét on this site, and the city’s storm-water drains, now 
having their 


exit along the promenade embankment 





will be canalised and carried across this new piece of land 
and discharged into the new harbour. The existing goods 
yards at the bottom of Adderley Street will then be 
abandoned and the site cleared in preparation for the 
erection of Cape Town’s new railway station at this 
point. While the new goods depét is rising next year 
on the site of the existing Woodstock Beach, Stukeris 
Street will be extended by a large vehicular bridge to 
provide a new traffic outlet from the city to the new 
marine drive along the foreshore. 


Rich New Iron Field. 


Remarkable claims for a new iron ore field near 
Wolmaransstad, Transvaal, are made by a deputation 
which is at present in Cape Town seeking railway facilities 
for their ore. The discovery, as described by Mr. W. E. 
Bleloch, chairman of the Southern Van Ryn Reef Gold 
Mining Company, and a member of the deputation, is as 
follows :—The iron field was discovered recently by the 
company about 7 miles from Wolmaransstad, during gold- 
prospecting operations. The iron outcrops over about 
i0 miles and goes to unknown depths, at pressent estimated 
at 1000ft. It is known—proved—down to 50ft. on which 
basis alone there is an estimated ore body of 15,000,000 
tons of hematite. If anticipations are realised, the deposit 
ranks as one of the largest in the world. The ore averages 
63-5 per cent. iron, and is remarkable for its low sulphur 
content (0-003 per cent.), and of silica (0-3 per cent.), 
and the virtual absence of phosphorus. Ore of this 
quality is stated to be scaree and is used in the manufac- 
ture of acid pig iron, which is selling in England at £18 
a ton. Trial orders have been obtained from firms in 
Germany and Czechoslovakia. It is proposed to put up 
a small biast-furnace at Maritzburg for the manufacture 
of charcoal pig iron. Maritzburg has been chosen because 
refuse wood from the Wattle districts is available for 
charcoal. The possibility of smelting at Wolmaransstad 
itself is not excluded. 


Production of Fuel Oil in South Africa. 


In the Union Parliament this session members 
have been urging the Government to spare no trouble or 
expense to go fully into the possibilities of producing 
enough motor fuel for the country’s requirements from 
local materials, so as to make South Africa independent 
of foreign fuel supplies in the event of an emergency. It 
was understood shat South African maize was converted 
into fuel in Germany and re-imported into South Africa 
to be mixed with motor spirit, and, if so, the same process 
could be used here on surplus maize. Motor spirit could 
also be made from sugar residue. The Minister was also 
asked how the experiments being made in the country in 
the production of fuel from natural resources were pro- 
gressing. It was pointed out by one member that experi- 
ments had shown that the Fischer-Tropsch process was 
the most satisfactory for the conversion of South African 
torbanite into oil. A quantity of the shale had been sent 
to Germany, and it had been found that it could be con- 
verted into fuel oil at a reasonable cost and enough fuel 
could be manufactured by the process to supply all South 
Africa’s requirements. It would, however, mean that the 
Government would have to sacrifice a great deal of revenue 
in customs duties and railway charges on imported spirit. 
In reply the Minister said that the Government was fully 
alive to the necessity for the production of oil from 
torbanite in South Africa and would tackle the matter 
at once. The production of oil from torbanite in South 
Africa by a Torbanite Company seemed to have turned 
the corner, and the company was able to comply with its 
undertaking to produce 1,030,000 gallons per annum now 
and 3,000,000 gallons in 1941. With regard to the pro- 
duction of alcohol from maize, owing to the increased 
price of maize, the company was producing alcohol from 
sugar molasses in Natal. 


U.S. Steel Dumping. 


The efforts of American steel producers to 
counteract the effects of declining turnover by exporting 
at low freight rates, thus increasing the difficulties which 
the South African iron and steel industry is experiencing 
from overseas competition, has been engaging the atten- 
tion of the Board of Trade and Industries, as a result of 
which the Board recommended a freight dumping duty, 
which has now been imposed. The South African steel 
industry is assured of some measure of stability by virtue 
of c.i.f. prices for certain steel products determined by 
Government notice last year and which were advised in 
these columns. Price stability has, however, been upset 
by the efforts of certain American steel interests to secure a 
market regardless of price. These efforts led to the dumping 
of American steel products in markets in different parts of 
the world, including South Africa. To meet this com- 
petition producers in several European countries deviated 
from official prices and Belgian producers are restive under 
the conditions imposed on them by the international steel 
agreement. The South African industry, despite price 
reductions on several products on more than one occasion, 
found it impossible to meet American competition, 
especially in bars, plates, and galvanised sheets, plain and 
corrugated. As the continuance of low freights on the 
steel products in question must disturb the smooth 
working of the agreement, the Board came to the con- 
clusion that the public interest would be served by the 
removal of the disturbing factor. The present freights 
between American and South African ports are materially 
lower than in 1933, a period of low freight rates generally. 
The rates from American ports are lower than those from 
European ports and, in addition, cargoes are carried 
greater distances. Moreover, freights from American 
ports reveal a different trend from that followed by com- 
modity prices generally. These considerations forced the 
Board to the decision referred to above. The Board had 
already recommended the imposition of an ordinary 
dumping duty. 


£10,000,000 for the Railways. 
The railway estimate of expenditure on capital 


and betterment works for the year ending March 3lst, 
1939, shows a gross total of £10,266,301, which is an increase 





of £2,913,322 on last year’s estimate. The estimated 
totals under the individual heads are as_ follows :— 
Construction of railways, £176,820; new works on open 
lines, £4,922,358; rolling stock, £3,569,144; road 
motor services, £201,851; harbours, £822,905; airways, 
£239,761; working capital, £23,462; and unforeseen 
works, £250,000. Under the heading ‘“‘ New Rolling Stock ” 
provision is made for the purchase of 139 steam loco- 
motives of different classes, and for the purchase of 34 
electric locomotives. New coaching stock requirements 
include 80 first-class main line saloons, 75 second-class 
main line saloons, and 26 first-class and second-class com- 
posite main line saloons, 12 twin dining and kitchen cars, 
50 official coaches, 1 hospital coach, and 4 first-class 
electric motor coaches. New goods stock requirements 
include 500 bogie drop-sided wagons, 1000 short steel 
drop-sided wagons, 1000 short covered cattle wagons, 
300 short fruit wagons, 100 bogie fruit wagons, and 125 
bogie fuel oil tank wagons. 


German Share of Union Trade. 


Despite barter agreements, South Africa bought 
considerably more from Germany than Germany bought 
from here in both 1936 and 1937. In 1936 South Africa 
imported goods to the value of £5,243,255 from Germany, 
whereas Germany’s purchases from South Africa were 
only £2,867,662. In 1937 the respective figures were 
£7,133,016 and £5,505,522. Germany is gradually gaining 
a more important position as a supplier of South Africa’s 
imported requirements. She has not only held her own, 
but has actually increased her share of trade in the general 
prosperity of the Union. Germany is interested primarily 
in raw materials and buys largely of wool, manganese and 
other minerals, hides and skins, &c. There is, however, 
another side to the working of the barter agreements. 
Mr. Burnside states that serious difficulties are being 
experienced by South African importers in obtaining 
satisfaction from Germany for defective machinery and 
motor vehicles imported into the Union. Mr. Burnside 
states that evidence is accumulating every day that 
imports of German products, particularly machinery, 
are in many instances defective. Many South African 
firms are being involved in serious financial losses owing 
to the repudiation of their responsibilities by German 
firms, which are refusing point blank to take back defective 
goods or to compensate the importers. Several firms have 
written off the defective machinery in despair. He stated 
that he had reasons for stating that importation by the 
8.A.R. Administration are also proving unsatisfactory. 
He is particularly concerned, as a very large order 
for German locomotives has again been placed in Germany 
by the South African Railways. 


Clyde Tugs for the Union. 


The Union Government’s £170,000 contract for 
two tugs has been placed with A. and J. Inglis, Ltd., of 
Pointhouse, Glasgow. Three years ago the Union Govern- 
ment had three almost similar tugs built on the Clyde for 
under £160,000 for the three. 


Industrial Expansion in the Union. 


For the first time since 1929 a new high-water 
mark of industrial output in South Africa is revealed by the 
1936 industrial census. From the point of view of capital 
investment the most important industry is the generation 
of electricity and power. From £17,200,000 in 1935 the 
fixed capital rose to £21,180,000 in 1936, and the output 
increased from £5,636,159 to £6,801,905 as far as private 
undertakings are concerned. In the power industries the 
Government also held £12,963,341 of fixed assets with an 
output of £3,840,000. Regarding engineering works and 
the production of metal goods or machinery, the fixed 
capital rose from £9,030,000 to £10,197,000, compared with 
£5,000,000 in 1932-3. This increase is largely due to the 
Pretoria Steel Works. The gross output increased from 
£19,650,201 in the previous year to £23,504,091. This 
industry employs the largest number of workers, namely, 
57,145, compared with 43,097 in the food industries. The 
output of the latter was £37,294,011, compared with 
£34,579,656 in the previous year. The value added to 
£24,116,881 worth of materials, including £21,654,722 
South African merchandise, was £13,177,130, and the net 
output £12,606,817. In volume of output building and 
contracting came next with £12,474,317, against 
£9,720,165 in the previous year, and the number of workers 
increased from 26,981 to 33,902. The vehicle industry 
reached an output of £7,729,739, or almost treble the 
figure of 1932. Clothing factories increased their fixed 
capital from £3,290,000 to £3,600,000. 

The total capital investment (of private industry) rose 
during the year by £10,000,000 to £70,700,000, and the 
total output from £116,500,000 to £133,800,000. Including 
Government undertakings, the rise in fixed capital was by 
£11,000,000 to £90,800,000, and in output from 
£131,600,000 to £150,400,000. The previous record of 
1929 was broken by over £37,000,000. 








A New Warer SorreNninc MatTErIAL.—A note in the 
Chemical Trade Journal gives particulars of a new develop- 
ment in water softening practice described by Mr. R. 
Riley, at a meeting of the Technical Association of the 
United States Pulp and Paper Industry. It consists of 
the employment of a carbonaceous zeolite manufactured 
from coal by treatment with chemicals which may 
include sulphuric acid or sulphur trioxide, after which it 
is washed, stabilised and screened. The new material is 
black, hard, and granular. When regenerated with sodium 
chloride, a carbonaceous zeolite, said Mr. Riley, functions 
as a sodium zeolite. Its exchange capacity is 5000-8000 
grains-of hardness removal per cubic foot, depending on 
the relative amount of salt used for regeneration. A 
granular bed offers little resistance to the flow of water, 
and it can therefore handle high-flow rates of 6 to 8 gallons 
per minute per square foot with very little loss of head. 
Since the exchange reaction is very rapid, completely 
softened water is obtained when operating at these high- 
flow rates. 
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Markets, Notes and News. 


Unless otherwise specified home trade quotations are delivered f.o.t. 
A comprehensive list of the prices of materials mentioned below will be found on the next page. 


The prices quoted herein relate to bulk quantities. 


f.o.b. steamer. 
Statistics of Aluminium. 


The increasing use of aluminium is of consider- 
able interest to all engaged in the metal industries. 


In some respects the metal is considered to be the rival of 


copper and whenever the price of the latter reaches a high 
level it is immediately suggested that aluminium might be 
used by the electrical industries as a substitute, since its 
higher price is partially offset by its lightness when com- 
pared with copper. A review of the trade in 1937, issued 
by the Aluminium Information Bureau, containing 
statistics provided by the Metallgesellschaft, of Frank- 
furt-on-Maine, shows that the world’s consumption 
increased by 25} per cent. and production by 34 per cent. 
during the past two years. World production last year 
was 490,600 tons (metric), and consumption 501,700 tons. 
The United States and Germany are the largest producers 
and consumers of aluminium, and together accounted for 
54 per cent. of the world’s production in 1937. In each 
of those countries the output has increased by more than 
30 per cent., compared with the previous year. The pro- 
duction in the United States was 132,800 tons, in Germany 
131,600 tons, whilst Russia was a bad third, with 45,000 
tons, and Canada fourth with 42,600 tons. In Canada the 
output rose by 62-6 per cent., and practically all of this 
was exported to the United Kingdom, the United States, 
and Japan. The consumption of aluminium increased in 
every important country throughout the world, the only 
decrease recorded being in South and Central America 
where the proportion normally consumed is negligible. 
Spain was the only country in which a decrease in output 
was recorded, the production in that country in 1936 
being 700 tons, whilst no figures are given for 1937. The 
British production of the metal rose by 18-3 per cent. to 
19,400 tons against 16,400 tons in 1936. On the other 
hand, consumption in this country increased by 40 per 
cent. to a new record of 49,000 tons. In Russia the con- 
sumption rose by 23-7 per cent. to 47,000 tons, whilst 
the Italian consumption jumped 53 per cent. to 26,000 tons, 
the figures for Switzerland being 44-5 per cent. higher 
at 13,000 tons. It is pointed out by the Metallgesellschaft 
that the principal producers of bauxite, the raw material 
from which aluminium is made, are France, Hungary, the 
United States, Italy, British and Dutch Guiana, Yugo- 
slavia, and Russia. The Dutch East Indies and Greece 
have become important producers of bauxite only in the 
past two years. 


British Iron and Steel Production. 


The British Iron and Steel Federation in its 
monthly report for September states that when the 


number of working days are compared with those in August 
an 8 per cent. rise in the output of steel ingots and castings 
might have been expected, given the maintenance of an 
equal rate of operations. Actually, the increase regis- 
tered was 15 per cent. over that of the previous month, 
the output of steel in September having reached 754,700 
tons, against 658,900 tons. At the end of the month there 
were twenty-eight more open-hearth furnaces in opera- 
tion “compared with August, and four more than at the 
close of June. Pig iron production also was well main- 
tained during September, and totalled 429,800 tons, com- 
pared with 443,000 tons in the previous month. The out- 
put included 88,100 tons of hematite, 244,000 tons of 
basic, 76,300 tons of foundry, and 10,400 tons of forge 
iron. At the end of the month there were seventy-seven 
furnaces in blast, seven having ceased producing and 
three having resumed. The report does not give the details 
of these furnaces ; but one unit was blown out at each of 
the following works :—New Cransley Iron and Steel 
Company, Ltd., Kettering ; Millom and Askham Hema- 
tite Iron Company, Ltd.; the Kettering Iron and Coal 
Company, Ltd.; Carron Company; Guest, Keen and 
Baldwins Iron and Steel Company, Ltd.; the Staveley 
Coal and Iron Company, Ltd.; and Newton, Chambers 
and Co., Ltd.; whilst two furnaces were restarted at Shotts 
Iron Company, Ltd., and one at the Ebbw Vale Steel, 
Iron and Coal Company, Ltd. The following table gives 
the average monthly production of pig iron and steel over 
a period of years and the output for the last six months :— 
Pig iron. 

Tons. 





1913—Monthly average 855,000 

1920 669,500 

1929 132,400 

1930 516,000 

1931 314,400 

1932 297,800 

1933 344,700 

1934 497,400 ‘ 

1935 535,300 821,600 

1936 643,500 ... 982,100 

1937 ts 707,800° ... 1,082,000 

1938—April .. 661,000 938,600 
May 633,900 957.000 
June 541,500 776,100 
July 507,800 683,200 
August 443,000 658,900 
September ... 429,800 754,700 

The Pig Iron Market. 

As the autumn progresses and contracts are 


gradually worked off a little more business is coming on the 
market ; but many consumers find that they have over- 
estimated their requirements and are unlikely to have 
exhausted the deliveries due against their contracts by 
the end of the year. There is, in fact, a possibility that 
considerable tonnages will be carried forward for despatch 
in 1939. In cases in which users have reached the end of 
orders placed earlier in the year the general attitude of 
buyers is one of caution and renewals are strictly limited 
both as regards weight and delivery periods. The most 


encouraging factor in the situation is that the stocks of 
foreign iron in consumers’ hands have been very much 
reduced and should be negligible by the end of the year. 


may be that a buying movement will develop, but the 
market is more than a little doubtful on this point. The 
production of Cleveland foundry iron on the North-East 
Coast is only intermittent, and although consumers in 
that district have shown a little more interest in the 
market of late their wants have been easily met from the 
stocks at the blast-furnaces, and there seems small likeli- 
hood of the production of this class of iron being increased 
for some weeks. Export business in Cleveland iron 
improved during September, and it is expected that the 
shipments for October will be still larger. In the Midland 
market business this week has been slightly more active 
and consumers have shown an inclination to cover their 
forward requirements a little more fully. Apparently, 
the crisis disclosed that many users were working on a 
smaller margin of stock than was altogether wise. Generally 
speaking, however, consumers appear to have more iron 
on hand than is convenient, and the stocks at the blast- 
furnaces are said to amount to an impressive tonnage. 
Business in low-phosphorie pig iron is well maintained, 
chiefly as a result of the requirements of the heavy engi- 
neering and machine tool industries. The production of 
foundry pig iron in Scotland seems to be in excess of the 
demand, although only eleven furnaces were in operation 
at the beginning of October. In Lancashire, however, 
business in pig iron has been better since the crisis, and 
the electrical engineers, machine tool makers, and heavy 
engineering concerns are taking fair quantities. The 
demand for hematite iron has been maintained in 
most districts and specifications against contracts are 
coming to hand more freely. The position appears to be 
that the output is now being absorbed, although little 
new business is coming on the market. 


The Midlands and South Wales. 


The Midland iron and steel markets present few 
features of interest. The trend of business may be towards 
a slight improvement in the general situation, but it is so 
gradual that it is difficult to find much encouragement 
from the movement. More orders have. been placed by 
consumers as contracts have been worked off, but the 
renewals have been for much less than the original ton- 
nages, and there has been a noticeable inclination in all 
sections of the trade to postpone or restrict buying 
wherever possible. The constructional engineers are not 
badly off for work and lately have secured fresh business 
of an important character, some of it arising from the 
Government’s rearmament programme. In the majority 
of cases, however, except where new and important jobs 
are concerned, they seem able to work on deliveries against 
current contracts. It is this absence of new business 
which gives such a lifeless appearance to the market. 
That orders are being held back pending a decision 
regarding prices may be true in some cases, but it applies 
to general business rather than to the constructional 
engineering trades. The re-rollers in the Midlands are not 
well off as regards orders, but recently they received an 
accession of new business which offers some encouraging 
prospects for the coming winter. The stocks of foreign 
billets in the hands of the consuming works have been con- 
siderably reduced and an increasing number of orders are 
being placed with British makers, but there is room for 
much improvement in this direction. The demand for 
bright-drawn steel, also, is expanding as a result of the 
increased requirements of the engineers and the aircraft 
and motor car makers. Business in colliery steel is well 
maintained and steady tonnages of rails, arches, and other 
material are passing into consumption. There has been a 
slight slackening in the demand for rails, but this is 
expected to revive again, as it is believed that colliery 
requirements will be on a good scale for some time to come. 
The South Wales market has given some welcome indica- 
tions of increased activity. Business in steel billets and 
sheet bars has at times been quite good, although the 
demand has not been sustained. The tinplate works 
have been busier than for several months and as a conse- 
quence the steel melting furnaces have been operating at 
about 60 per cent. of capacity. 


Current Business. 


The Stanton Ironworks, Co., Ltd., near Notting- 
ham, has received a contract from the United Kingdom 
Gas Corporation, Ltd., for 75 miles of spun iron pipes in 
diameters up to 18in. for the new Yorkshire gas grid. All 
the pipes will have Stanton-Wilson self-adjusting joints. 
When Queen’s Dock, Whitehaven, was drained of water 
to allow of work on the gates, nearly 2 tons of pig iron were 
recovered from the bed of the dock. The tube and valve 
works of Babeock and Wilcox, Ltd., at Dumbuck, Dum- 
barton, are to be extended. Crompton Parkinson, Ltd., 
electrical engineers and manufacturers, of Guiseley, 
Leeds, have announced that owing to the recent crisis and 
to the consequent unsettled condition of world trade and 
finance, the directors of that company and of Callenders 
Cable and Construction Company, Ltd., have mutually 
agreed that it would be inadvisable to proceed with the 
negotiations for a closer working of the interests of the two 
concerns. R. A. Lister and Co., Ltd., of Dursley, Glos., 
have opened a special A.R.P. department in London to 
cope with the increasing demand for stand-by lighting plant 
in case of damage to mains by airraids. C.A. Parsons and 
Co., Ltd., have shipped 250 tons of machinery by the 
steamship “ Port Wellington” for the Sydney, N.S.W., 
City Council’s power station. The Haywood Coal Com- 
pany has decided to reopen the Torbush mine at Morning- 
side, Lanarkshire, which has been closed for some time. 
The mine, when in full operation, will give employment to 
a hundred men. The Trinity House programme for the 
next eight years provides for the replacement of twenty- 
three wooden lightships stationed round the coasts of 
England and Wales with steel vessels. The Department of 
Overseas Trade announces that the following contracts 
are open for tender :—Argentine State Railways: ten 





Before then the new prices for 1939 will be known, and it 


Export quotations are 


carrying capacity of eight men and 300 kilos. of tools each, 
and able at the same time to haul two trailers with fifteen 
men and 300 kilos. of tools each at a speed of about 
20 kiloms. per hour on a gradient of 10 per cent.; one spare 
motor for trolleys; one set of general spares to ensure 
satisfactory working of trolleys for a period of two years 
(Buenos Aires, October 31st); Argentine State Oilfields 
Department: supply ef quantities of tinplates (Buenos 
Aires, October 26th); New Zealand Post and Telegraph 
Department : supply and delivery of 10 miles of stranded, 
galvanised steel wire (Wellington, December 14th); New 
Zealand Public Works Department: two engine-driven 
centrifugal pumps (New Zealand, November 22nd) ; 
South African Railways and Harbours Administration : 
quantities of structural steel work, including columns, 
principals, crane girders, galvanised sheeting, guttering. 
glazing, sliding doors, &c. (Johannesburg, November 14th.) 


Copper and Tin. 


Active conditions developed in the electrolytic 
copper market in the latter part of last week. There was a 
fairly active request for industrial purposes, and at the 
same time buying for armament purposes by several 
Governments was resumed. Under the stimulus of the 
demand prices became firmer, and in the United States 
the domestic quotation was advanced to 10°75 ec. 
Around this figure the American consuming industries 
booked fair quantities for forward delivery. At the 
beginning of this week the producers in the Copper Output 
Restriction Scheme announced that they had decided 
to increase production by raising the quota 10 per. cent., 
to 105 per cent. of the basic tonnage. The producers con- 
cerned are those in Rhodesia, Chile, and the Belgian Congo. 
This restores the cut of 10 per cent. made in the quota 
on July Ist. There is no doubt that since the passing of 
the crisis there has been a considerable amount of buying 
of a rather speculative character, but at the same time 
the knowledge that the world’s stocks were decreasing 
may have influenced buyers to place orders in the belief 
that the market was probably on the eve of one of those 
sharp upward movements which have occurred at intervals 
during recent years. Japan, Turkey, and several Con- 
tinental countries have bought with some freedom, and 
consumers in Great Britain have also shown an inclina- 
tion to cover their forward requirements. In the standard 
copper market prices have advanced sharply under the 
influence of the rise in the electrolytic quotation, and in 
one day rose by £1 5s. per ton. Speculators have shown 
increased interest in this market, and there is now a sub- 
stantial bull account open. Firm conditions have 
ruled in the tin market, and the volume of business appears 
to be expanding. To what extent this is due to the activity 
which has developed in other non-ferrous metal markets, 
it is difficult to say, but the industrial demand does not 
seem to have greatly broadened. American buying has 
been irregular, and only moderate quantities have been 
purchased. Consumers in some Continental countries 
have shown rather more interest in the metal, but in this 
they have probably only made up for their abstention 
during the crisis. The market, however, appeais to be 
under the influence of the improved tone which has 
developed in other commodity markets. A factor in 
the tin market which must not be lost sight of is that there 
exists a large invisible stock, part of which is no doubt in 
the hands of foreign Governments. 


Lead and Spelter. 


The lead market has been affected by the wave of 
optimism which has swept over the other non-ferrous 
metals, and at times prices have developed considerable 
strength. Industrial buying has been in evidence on 
occasion, but many consumers had already covered 
their requirements forward. The consuming industries 
appear to have a good reserve of orders in hand, and for 
some time to,come should provide an outlet for sub- 
stantial tonnages of lead. The speeding up of the defence 
programme will probably result in the increased use of 
the metal, and no doubt this probability has caused the 
revival of speculative interest which has been noticeable 
this week. In the United States also the demand has been 
very active, and although the position there cannot have 
more than a sentimental influence upon the London 
market, it has helped to impart a cheerful feeling. The 
cable companies continue to take good tonnages of lead, 
and are, in fact, probably the largest consumers for the 
time being. Production still seems to be slightly in 
excess of consumption, and considerable interest is felt 
in the proceedings of the Lead Producers’ Association, 
and it is suggested that a cut in the present rate of output 
would strengthen the position. At the present moment 
heavy stocks exist and the current rate of consumption is 
apparently not sufficient to reduce them. American 
statistics give the world’s production of refined lead in 
August as 147,409 tons, compared with 153,254 tons in 
the previous month, the total for the first eight months 
of this year being 1,219,781 tons.... Prices have 
advanced in the spelter market as a result of the brighter 
tendency in other commodity markets, to reports 
that another attempt will be made to revive the Zinc 
Cartel, and that the British zinc producers have 
asked the Import Duties Advisory Committee to increase 
the present rate of duty, and an official announcement 
to this effect has been made by I.D.A.C. Probably 
the British producers are acting in the belief that until 
the imports of foreign spelter are checked, prices in this 
country will not advance to a satisfactory level. The 
demand from the consuming industries has been fairly 
good since the crisis, but, on the other hand, supplies are 
on a free scale and do net seem likely to diminish. American 
statistics give the world’s production in August as 
137,097 tons, against 136,430 tons in July. For the first 
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Makers’ official home trade price, per ton, delivered buyers’ stations. 


Current Prices for Metals and Fuels. 


from Associated British Steelmakers. 


PIG IRON. 


Home. 


Export. 


Foundry home prices, except for Scotland, less rebate of 5/-. 
(D/d Teesside Area.) 


N.E. Coasr— £ as. d, g° a a. 
Hematite Mixed Nos. ... 612 6... — 
o» No. 1 S.22;'@ 2 7 ieee 
Cleveland— 
No. 1 se e's 2 6 2.6 
No. 3 G.M.B. So ae 6 0 0 
No. 4 Foundry a a eee 519 0 
Basic E29: 9. — 
MIDLANDS— 
Staffs— (Delivered to Black Country Station.) 
North Staffs Foundry ... 5 11 0... .... _ 
a » Forge =e aa _ 
Basic 5 0 Oto£5 & 0 — 
Northampton— 
Foundry No. 3 5 8 6 os 
Forge 5 5 6 
Derbyshire— 
No. 3 Foundry 511 0. _ 
Forge 5; 8...%-. _ 
ScoTLanD— 
Hematite, f.o.t. furnaces 613 0. _ 
No. 1 Foundry, ditto ... 6 0 6 — 
No. 3 Foundry, ditto 518 0. —_ 
Basic, d/d ~ ie, . _ 
N.W. Coast— (6 13 Od/d aiileaibe 
Hematite Mixed Nos. ...; 6 18 6 ,, Sheffield 
7 4 6 ,, Birmingham 
MANUFACTURED IRON. 
Home. Export. 
Lancs anp YorKs— £ s. d. £ s. d. 
Crown Bars wis S.O . — 
Best Bars : — 
MipLtanDs— 
~ “Crown Bars ot” Cole BP a _— 
Marked Bars (Staffs) .  2e""@ = 
No. 3 Quality es ee — 
No. 4 Quality — 2 te Pe — 
ScoTtLanp— 
Crown Bars 6 2B: Ber Oo 13 6 0 
Best... ~ 806 98 4 @".: 13 15 0 
N.E. Coast— 
Crown Bars oe me ee 3 5 O 
Best Bars _— — ss 2 Oe ee 13 15 0 
Double Best tao, Te ae ae oe 14 5 0 
NORTHERN IRELAND AND FREE STaTE— 
Crown Bars, f.o.q.... et Me ia eee —_ 
STEEL. 
*Home. tExport. 
LONDON AND THE SoutH— €f£ sa. d. S oe: 
Angles a ae ee Os. 10 12 6 
Tees... xc ee Sw... 1112 6 
Joists <8 OC a» 10 12 6 
Channels.. bie oO oe 10 17 6 
Rounds, Sin. ond up. .-. 12,3, 0... 1112 6 
= under 3in. - 12 15 6... 60 @ 
Flats, under Sin. ... ... 12 15 6t.. ll 0 0 
Plates, }in. (basis) - 882 @ i ll 0 0 
pa frin. ... 29s ®. 3 it 2° 
fin. ... a oe Ses 1110 0 
* BRS coc est es OO oe 11 15 0 
Un. fin. to and incl. 
6 lb. per sq. ft. (8-G.)... 12 10 0... 12 10 0 
Boiier Plates, jin. 22. BOs. 12 2 0 
NortTH-East Coast— £ ‘s. d. 2S wd, 
Angles |) OME bal eee 10 12 6 
Tees... i: 8S .. 1110 0 
Joists a ee re 10 12 6 
Channels... A 5 OB 10 17 6 
Rounds, 3in. and up Ie On Bu 1112 6 
= under 3in. 12 13 Of.. li 0 0 
Plates, in. (basis) MAS? Oo nm 6s 
fein. ... ot ae eee ll 5 0 
ae fie o': 11 10 0 
» Fin. : “i Sha ee Pet 1115 0 
Un. fin. to iil inel. 
6 Ib. per sq. ft. (8-G.)... 12 10 0... 1210 0 
Boiler Plates, fin. pelRnte: Bs 12 2 0 
MIDLANDs, AND LEEDS anpD District— 
£ «. d. £ = 4. 
Angles oe aE 10 12 6 
Tees... «A, Ba ao 11 12° 6 
Joists M..@t. 2. 10 12 6 
Channels.. , Meb 6:5 10 17 6 
Rounds, Sin. and up 12300, 16... 1112 6 
ee under 3in. 12 13 Of... ll 0 0 
Flats, 5in. and under ... 12 13 Of. 1l 0 0 
Plates, jin. (basis) i ee =: » 
J aeane is. 6. 11 5 0 
z= din, ... i © 1110 O 
o Se eee ee 1115 0O 
Un. in. to and inel. 
6 Ib. per sq. ft. (8-G.)... 12 10 9 ... 12 10 0 
Boiler Plates, jin... 12 0 6 12 2 6 





STEEL (continued). 





*Home. TtExport. 
£ and. £ ad. 
Guascow anp District— 

Angles 8h O26. 10 12 6 
Tees... 2 0 6. lr 12 6 
Joists 2. 3. e.. 10 12 6 
Channels.. HM SS. 10 17 6 
Rounds, tin. eka up so ee 11 12 6 
‘i under 3in. 12 13 Of. lI 0 0 
Flats, 5in. and under 12 13 Of. li 0 0 
Plates, jin. (basis) 2:78 Ox ll 0 0 
Se «eee praas 10%. 11 5 0 
” tin. y Fe. -p*.. 11 0 
Spee al pat 1115 0 

Un. jin. to ag" incl. 
6 Ib. per sq. ft. (8-G.) 1210 0... ... 1210 0 
Boiler Plates, jin. eS) oe ee i2 2 6 
SourH Wares ArEAa— a a Sxee Qs 
Angles oe en ee 10 123 6 
Tees... es A Ue. Dn 11 12 6 
Joists a | a a 10 12 6 
Channels.. oe a ea oe 10 17 6 
Rounds, tin. and up ~iB Or 6. 11 12 6 
o under 3in. . 12 13 ot... ba Gi @ 
Flats, 5in. and under ... 12 13 Of... 40 
Plates, jin (basis) } it Se" 8 2 11 0 0 
Lee 2s SS... il 5 6 
Ee: }in. f Sye Me Het. 11 10 0 
ons os mee 1115 0 

Un. fin. to at ery 
6 Ib. per sq. ft. (8-G.) 12 10 0... 12 2 6 
[RELAND—F.0.Q.— BELFAstT. Rest or [IRELAND 
S a a: oer as 
Angles a: Tee lam aes = ‘2S. 9 
Tees... |: i 12 8 0 
Joists ay oe oe ae 1115 6 
Channels.. ree te a oo 11 13 0 
Rounds, Sin. abn up eb: Bisa 12 8 0 
* under 3in. 18880: 0K... 13 0 6 
Plates, jin. (basis) PEPUF Os. 11 15 6 
ot |. hee 1118 0.. 12 0 6 
be }in. Case 12 5 6 
» fin. ans, SL, ses 12 10 0 
Un. fin. to fin. incl. » Aes By. DO ia 12 5 6 


¢ Rounds and Flats tested quality ; ied 9s. less. 
OTHER STEEL MATERIALS. 


Home. Export, f.o.b. 

Sheets. £ ea. d. £ s. d. 

11-G. and 12-G.,d/d ... 14 15 ine eteatnatiel 1 
13-G.,d/d_. seni ive ABR wf 4 i 

14-G. to 20-G., d/d . 1510 0 165- mi to 20-G 12 15 0 

21-G. to 24-G., d/d . 1515 O 21-G.to24-G13 0 0 

25-G. and 26-G.,d/d ... 16 10 0 25and26-G 13 15 0 


South Africa, Rhodesia, Nyasaland, £14; Canada, £14 12s. 6d., 
f.o.b. basis. Irish Free State, £15 15s., f.0.q., 4-ton lots. 
The above home trade sheet prices are for 4-ton lots and over; 
2-ton to 4-ton lots, 7s. 6d. per ton extra ; and under 2-ton lots 
to 10-cwt., £2 per ton extra. 

Galvanised Corrugated Sheets, basis 24-G.— 


Home. £ s. d. 
4-ton lots and up ... is 10 0 
2-ton to 4-ton lots 1817 6 
Under 2 tons Ss/dtzee Su 20 2 6 
Export ; India, £17 158. (nom. ) c.i.f.; Lrish Free State, 
£18 10s. f.0.q.; General, £15 15s. f.0.b., 24-G. basis. 
TIN-PLATES— 
20 by 14 basis, f.o.b. Bristol Channel Ports, 20/3 to 21/6. 
Tin-plate Bars, d/d Welsh Works, £7 15s. 
BrtLets—100-ton lots and over, 35 to 100 tons, 5/- extra ; less 
than 35 tons, 10/- extra. . & U, 
Soft (up to 0- 25% C.), untested ... 7a @ 
Re tested S Wis 
Basie (0- 33% to 0-41% C.).. 812 6 
» Medium (0-42 to 0- 60% 4c.) 9 2 6 
» Hard 0-61% to 0- 85% C.) 912 6 
” » (0- 88% to 0-99% C.) 10 2 6 
o » (over 0-99% C.) 10 12 6 
Rails, Heavy, 500-ton lots, f.o.t.... 10 2 6 
Light, f.o.t. Bates 9 2 6 


FERRO ALLOYS. 
Tungsten Metal Powder 4/9} per lb. (nominal) 
Ferro Tungsten 4/8 per Ib. (nominal) 


Per Ton. Per Unit. 
Ferro-Chrome, 4p.c.to6p.c.carbon £24 5 0 7/6 
* 6 p.c. to 8 p.c. . £24 0 0 7/6 
ve 8 p.c. to 10 p.c. ... 44 0 0 7/6 
ie Max. 2 p.c. carbon - £86 0 0 11/- 
= »  Ilp.c. carbon . £388 & O 11/- 
*” » 0-5p.c.carbon £41 0 0 12/- 
» carbon-free - 10d. perlb. 
Metallic Chromium . «+ 2/5 per lb 
Ferro Manganese (loose), 16 p.c. . £18 15 0 home 


Silicon, 45 p.c. to 50 p.c. . £12 10 O scale 5/- p.u. 


” 


” ne 75 p.c. ... .-. £17 0 O scale 6/- p.u. 
» Vanadium .. .-. 14/- per lb. 

we Selshalensis .-. 4/9 per lb.; 5/- forward 
» Titanium (carbon- free) . 9d. per Ib. 


. £185 to £190 per ton 





Nickel (per ton) ... 
i as Pee ee 


. 8/6 to 8/9 per Ib. 





* Joists, Sections, Bars and Plates are subject to a rebate of 15s. to home users purchasing only 
t Export prices are for Empire Markets; for other Markets Britith quotations conform to Cartel prices. 


NON-FERROUS METALS. 


(Official Prices, October 12th.) 





CoprpER— 
AE Se. 37. FIN £45 18 9to f46 0 O 
Three Months ... £46 3 9tof46 5 O 
Electrolytic £51 0 Oto £52 5 0 
Best Selected Ingots ala Bir- 
mingham : £52 0 0 
Sheets, Hot Rolled £82 0 0 
Home Export 
Tubes, Solid Drawn (basis) ... 13.1 131 
»  Brazed (basis) 13d. 131 
Brass— 
Ingots, 70/30, d/d Birmingham £40 10 O 
Home. Export. 
Tubes, Solid Drawn, 2/1 Alloy 11d, Li}. 
+»  Brazed 13}d. 133d. 
Tin— 
Cash ... . £205 5 Oto £205 10 0 
Three Months ... . £206 10 Oto £206 15 0 
SPELTER— 

- Cash ... £14 18 Yto £15 1 3 

Three Months ... £15 2 6to £15 3 9 
Leap— 

Cee vee sie © B8to £16 3S 9 

Three Months ... £16 6 3$to £16 7 6 
Aluminium Ingots (British) ... £94 (net.) 

FUELS. 
SCOTLAND. 

LANARKSHIRE— 

(f.0.b. Grangemouth— Export. 
Navigation Unscreened 18,6 to 19 
Hamilton Ell 17/- to 18 
Splints on 19/- to 20/- 

AYRSHIRE— 
(f.0.b. Ports)—-Steam ... 16/- 
FiresHIRE— 

(f.o.b. Methil or Burntisland)— 

Prime Steam ... bas 17,6 to 18/- 
Unscreened Navigation 18/- to 18/6 
LOTHIANS— 

(f.0.b. Leith)—Hartley Prime... 17/- 
Secondary Steam ... nie 16/- 
ENGLAND. 

Sourn YorkKSHIKE, HuLt— 
B.S.Y. Hards... 20/6 to 21/- 
Steam Screened 17/6 to 18/- 
NoRTHUMBERLAND, NEWCASTLE— 
Blyth Best 18/6 
+» Second... , 17/- 
» Best Small... 17/- 
Unscreened 17/— to 18/- 
DorHamM— 
Best Gas... 19/44 
Foundry Coke 27/- to 28/- 
CarDIFF— SOUTH WALES. 
Steam Coals : 
Best Admiralty Large ... 24/- 
Best Seconds ae 23/6 to 24/- 
Best Dry Large 23/6 to 24/- 
Ordinaries 23/- 
Bunker Smalls 17/- to 18/- 
Cargo Smalls ... 16/- to 16/6 
Dry Nuts 26/- to 27/6 
Foundry Coke 32/6 to 42/6 
Furnace Coke 28/- to 29/- 
Patent Fuel 25/6 
SwansEa— 
Anthracite Coals : 
Best Large ... : 38/— to 41/- 
Machine-made Cobbles | 41/- to 51/- 
Nuts 40/- to 50/- 
Beans 33/— to 38/6 
Peas 26/- to 30/- 
Rubbly Gitta: 15/- to 16/- 
Steam Coals : 
Large Ordinary 22/6 to 24/6 
FUEL OIL. 
Inland consumption : contracts in bulk. 
Exclusive of Government tax of Id. per gallon. 
Ex Ocean Installation. Per Gallon. 
Furnace Oil (0-950 gravity) 33d. 
Diesel Oil 4$d 
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French Engineering Notes. 
(From our own Correspondent in Paris.) 
Railway Economies. 


Tue plan for cutting down considerably the total 
number of passenger miles and arranging services in a 
manner to allow of the withdrawal of trains without 
impairing the efficiency of passenger services, has taken 
shape in the new winter timetables. It is hoped that 
the economies effected by these means will enable the 
National Railway Company to balance receipts and 
expenditure, which it has failed to do with other economies 
that have hardly done more,than cover the additional 
charges arising out of the labour reforms. The only alter- 
native was to increase still further the railway rates, and 
this remedy would obviously have defeated its own ends 
during a period of economic stagnation, particularly in 
view of the steady diminution in the number of passengers 
carried since fares were raised at the beginning of the 
year. One thing to be noted is the heavy contraction in 
the number of second-class passengers, which would be 
normal if the third-class accommodation offered anything 
like the same comfort as on British lines, and it wi!l be 
interesting to see if the new rolling stock to be standardised 
will take account of this transference of passengers from 
second to third-class since fares were increased. The 
falling off in the number of first and second-class passengers 
must also be largely attributed to the competition of private 
motor cars, while public motor transport has had a notable 
effect upon the third-class railway traffic. The old com- 
panies endeavoured to meet this competition by offering 
further travelling facilities and running trains in the hope 
of drawing more traffic to the railways, but it is now obvious 
that train services must be adapted to the existing traffic 
on a strictly commercial basis. Economies are rendered 
possible by the National Railway Company merging all 
the old systems into one organisation. It was at first 
supposed that more railcars would be substituted for 
* rapides,”” but the new timetables show that both rail- 
cars and “rapides”’ have been sacrificed in some cases 
to a rearrangement of express trains. On the Paris and 
Le Havre line there is now only one railcar daily each way, 
and two express trains between Paris and Rouen have been 
suppressed because the service can be adequately dealt 
with by a suitable timing of other trains. The railcar 
between Paris and Lyons has been withdrawn, as well as 
one of the ‘“ rapides’’ running during the day between 
Paris and Vintimille. Other railcars have been sup- 
pressed between Paris and Troyes, Nancy and Stras- 
bourg, and Paris and Lille, although in the last-named 
case some of them are still in service. There is no change 
in the fast winter service between Paris and Bordeaux. 
In a general way the idea has been to utilise express trains 
stopping at more stations instead of ‘‘ rapides,”’ where this 
can be done conveniently, and to suppress trains which are 
regarded as superfluous. The total number of trains 
withdrawn is not yet known, but the first few days of the 
winter service seem to show that trains are carrying bigger 
loads. 


Requisition of Collieries. 


The Government has used sparingly its power to 
requisition private industrial enterprises whenever it has 
to be done for national defence, which term covers a wide 
interpretation of national interests, and the recent tem- 
porary military occupation of the port of Marseilles, 
followed last week by the requisition of collieries in the 
Loire, shows that the power of requisition will be em- 
ployed against extremist attempts to prevent the carry- 
ing out of agreements between the employers’ federation 
and labour representatives. In the case of the collieries, 
the agreement to work six days a week for a period of six 
months applied to all coalfields. While in the Nord and the 
Pas de Calais the extremist agitation failed to draw the 
great majority of miners from allegiance to their federa- 
tion, the Communist miners in the Saint-Etienne district 
repudiated the agreement and refused to work more than 
five days. The Minister of Public Works thereupon 
requisitioned the collieries in that district, and any attempt 
of other workers to interfere can be prevented by extend- 
ing the requisition order to all outside services upon 
which the colliery industry depends. The Loire coalfield 
has always been an extremist centre. Somewhere about 
1895 the owners of the Carmaux Colliery, being unable to 
continue work on account of labour troubles and exactions, 
handed the colliery over to the men, whose efforts to carry 
it on as a communistic undertaking were watched with 
interest until the experiment failed. 


Armaments and Steel Production. 


The French production of raw steel during 
August, amounting to 425,000 tons, was 40 per cent. less 
than in October last year, from which period the decline 
of the steel industry was accelerated. During the eight 
months of the present year the production was a little more 
than 4,000,000 tons, a decrease of 1,100,000 tons compared 
with the similar period of 1937. This contraction coincided 
with a growing activity in armaments, and confirmed what 
steel makers have been saying, i.e. that raw materials repre- 
sents so small a part in the total cost of war material that 
the industry cannot exist on armament work, and there 
can be no activity in steel production until there is a 
revival in all consuming industries that can only develop 
under normal conditions of confidence and _ security. 
Reports from some of the big steel firms declare that the 
demand is smaller now than has hitherto been experi- 
enced, although this must be attributed as much to the 
decline in the export trade as to the stagnant home 
demand. It is affirmed that the price control of steel for 
home consumption, irrespective of variations in produc- 
tion cost, leaves producers with little or no margin for 
amortisation. One prominent steel firm declares that 
during the past financial year it spent 245 million francs, 
of which 87-1 per cent. was for wages and salaries, and 
12-9 per cent. was taken by the State, leaving nothing 
for the shareholders. In these circumstances, it is stated 
to be impossible to renew plant and machinery, or to find 
fresh capital when confidence is destroyed by a lack of 
order and security, this latter observation referring, of 
course, to the difficulties that are encountered under the 


British Patent Specifications. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office, 
Sales Branch, 25, Southampton-buildings, Chancery-lane, W.C.2, 
ls. each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification. 


STEAM GENERATORS. 


491,158. February 27th, 1937.—ComMBINED DIRECT-FIRED AND 
Waste Heat Steam Generators, The Clarkson Thimble 
Tube Boiler Company, Ltd., 613, Australia House, Strand, 
W.C.2; and Howard John Fountain, of the same address. 

This invention relates to steam generators or water heaters par- 
ticularly for use on board ship, in which there are disposed in the 
same water space a direct-fired steam generator and a heat ex- 
changer adapted to be traversed by waste heat gases. The boiler 
comprises an upright structure consisting of a lower unit in the 
form of an upright drum A having an annular water space B, in 

which is disposed a thimble tube boiler having an uptake C. 
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An upper drum D presents a steam and water space connected 
with the water space of the lower unit A by an intermediate 
unit formed by upright water tubes E expanded into upper and 
lower domed tube plates provided with a surrounding casing F 
having a pair of inlets G for exhaust gases and an outlet H. The 
water tubes occupy substantially the whole of the cylindrical 
area of the upper and lower units. The thimble tube boiler is 
fired by an oil burner through an opening I. The uptake C 
from the combustion chamber extends laterally outward through 
the drum wall to leave available the whole of the cylindrical 
water space for occupation by the upright water tubes.—A ugust 
29th, 1938. 


TRANSMISSION OF POWER. 


491,134. January 3rd, 1938.—FLancE CovuPLinGs, Siemens 
und Halske Aktiengesellschaft, Berlin-Siemensstadt, Ger- 
many. 

In flange couplings the two parts of the coupling are usually 
connected partly by tightly fitting bolts and partly by loosely 
fitting bolts passing through the two halves of the coupling. In 
such cases only the tightly fitting bolts serve to transmit the 
torque, the loosely inserted bolts (referred to as securing bolts) 
merely serving to prevent displacement of the coupling halves 
in an axial direction. Such couplings have a very small play 
in the direction of rotation, which is caused by the difficulty in 
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centering the tightly fitting torque-transmitting bolts. This 
fact is of no importance in the transmission of power from a 
drive to any desired single mechanical driving mechanism, but 
such play of the coupling has a very disturbing effect in all cases 
where two or more simultaneously acting driving mechanisms 
are to be connected. With a view to overcoming these diffi- 
culties there is provided, according to the present invention, a 





torque is transmitted by bolts extending through the flanges of 
the coupling parts, wherein each bolt is axially guided in two 
sockets, each of which is disposed excentrically in a rotatable 


bush in its respective coupling part. Such an arrangement 
permits of adjusting the bushes while the position of the halves 
of the coupling is fixed. It is therefore possible in this case to so 
effect the assembly that the two driving mechanisms are placed 
under equal load, while minute displacements of the apertures 
in the coupling halves may be effected. Such displacements 
are balanced out with the aid of the excentric bushes, in which 
the torque-transmitting bolts are in turn tightly fitted. Excentric 
bushes A A, provided with flanges, are disposed in apertures in 
the coupling halves B B, radial apertures C C being provided in 
the flanges for the rotary adjustment of the bushes. A tightly 
fitting bolt D extends through the excentric apertures of the 
bushes and transmits the power from one coupling half to the 
other. Different possible relative positions of the apertures for 
the excentric bushes and for the tightly fitting torque-trans- 
mitting bolts respectively are shown in Fig. 1, the actual bolts 
and the bushes being omitted.— August 26th, 1938. 


491,200. February 12th, 1938.—MaNnuFACTURE AND INSTALLA- 
TION OF SUPER-TENSION ELECTRIC CABLES, William Brown, 
of 89, Douglas Street, Glasgow. 

The object of this invention is to minimise or eliminate 
certain causes of cable breakdown. The cable A, which may be 
either single-core or multi-core, is dried and impregnated in the 
usual manner, and sheathed with lead of very thin wall thick- 
ness. The lead sheath is then stripped off and the cable is 
installed on site in steel tubing B. A steel tube C is laid with the 
tube B. Sealing ends or joint boxes are provided at D. Com- 
munication from the steel tube B is made by way of the tube C 
to a pump E, a filter F, and degasifying equipment G. After the 
oil has been degasified it passes through a cooler H, thence by 
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way of a pressure-regulating device, through the tuke C into an 
end of the cable as shown at D. By virtue of the arrangement 
described, it is feasible to load the cable to a greater extent than 
hitherto, the temperature being reduced by means of the 
circulation of cold oil or compound. The invention is claimed to 
provide an improved product, since the process of impregnating 
the degasified oil continues during the time the cable is on load 
in the ground. It also, the inventor states, provides for the 
elimination of the trouble known as thermal instability, resulting 
from the absence of voids because of the circulation of o1 
under pressure, and the prevention of increase of power factor 
on load, consequent upon the reduced temperature produced 
by the circulation of cold oil.—August 29th, 1938. 


MISCELLANEOUS. 


490,761. February 22nd, 1937.—ELEcTRON MULTIPLYING 
Devices, Fernseh Aktiengesellschaft, of Goerzallee, Berlin- 
Zehlendorf, Germany. 

The electron magnifier described in this specification consists 
of an electron discharge device within which are mounted a 
cathode A, a control electrode B, and a number of cylindrical 
secondary emitting electrodes C to J, within and coaxial with 
which are disposed an equal number of anodes K to R in the 
form of annular rings. Each anode is maintained at a 
potential substantially higher than that of the secondary 
emitting electrode within which it is placed. The anode 
K is connected to the secondary emitting electrode E. 
the anode L to the secondary emitting electrode F, and so on. 
Potentials for the electrodes are derived from tappings on the 
potential divider S mounted within the envelope of the device. 
which carries a large current compared with the secondary 
electron current emitted by any electrode. Electrons emitted 
from the fina] secondary emitting electrode J are collected upon 
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a collecting anode T. The secondary emitting electrodes 
are of two different diameters, and are so disposed that 
they overlap longitudinally so that the chance of an electron 
escaping past a secondary emitting electrode is small. The 
control’electrode B may be formed as a plane spiral and is 
preferably such as substantially to fit the end of the adjoining 
secondary emitting electrode. “The operation of the device is 
as follows :—The first secondary emitting electrode C is main- 
tained at a potential higher than that of the control electrode 
B, so that the modulated electron stream impinges upon the 
inner wall of the electrode C. Secondary electrons emitted 
traverse the device under the influence of the accelerating field 
produced by the electrode K and impinge at high velocity 
upon the second secondary emitting electrode D, which is 
maintained at a potential some 400 volts higher than that 
of the electrode C. This process is repeated in each stage of 
the multiplier, and electrons emitted from the last secondary 
emitting electrode J fall upon the collecting anode T.—August 
22nd, 1938. 


490,727. December 8th, 1937.—TupuLtar Heat EXCHANGER 
SurraBLE For Heatine Arr, Aktiengesellschaft fiir Tech- 
nische Studien, Hardstrasse 319, Zirich, Switzerland, 
and Dr. Curt Keller, Réslistrasse 54, Ziirith, Switzerland. 

A number of sinuous tubes B is combined in a common plane 

into a bundle A, the different bundles A being arranged parallel 

with each other. The tubes B are secured to and suspended 
from a plate forming the upper closure of the heat exchanger. 





flange coupling, particularly for connecting two or more simul- 





present labour system. 





taneously acting mechanical driving mechanisms, in which the 





C denotes a pipe through which a medium, to be heated, flows 
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to the heat exchanger. The air to be heated, after flowing 
through the tubes, leaves them again at D. A heating gas flows 
to the heat exchanger through a pipe E. This gas flows 
over the tube bundles A foagitetiontty, and in counter 
current to the medium flowing through the tubes B a sheet 
metal jacket or shell F and intermediate walls serving to guide 
the gas. The gas cooled down in the heat exchanger flows 
away through the branch G. In order that the distance between 
the several tube bundles A shall be preserved and injurious 
vibrations and displacements of the tubes shall not occur, 
intermediate pieces H of triangular form are provided between 
the parallel tube bundles A at the bends. The individual 
tubes of the tube bundles are also kept apart in the necessary 
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way by these intermediate pieces H. The bends of the tubes are 
displaced in the planes of the tube bundles longitudinally 
in such a way that the distances between the several 
bends of each bundle of tubes measured along a line at the 
centre of curvature increase from inwards outwards. In con- 
sequence thereof the free cross-sectional area of flow between 
the tubes is not less even in the reversing region, notwithstanding 
the intermediate plates H, but is rather greater than it is between 
the straight tube sections—that is to say, at the remaining 
points of the heat exchanger. By suitably dimensioning the 
distance between the tube bends, the velocity where reversal 
takes place can even be reduced in comparison with that 
pg between the straight tube sections.—August 19th, 
1938. 


490,863. March 17th, 1937.—F.uip-ticut Jornts, Charles 
James Beaver, Bell Place, Stamford Road, Bowdon, 
Cheshire, Edward Leslie Davey, 37, Greenway Road, 
Timperley, Cheshire, and W. T. Glover and Co., Ltd., 
Trafford Park, Manchester. 

This invention relates to the closing of apertures in vessels 
containing or destined to contain fluid under pressure. It is 
said to be particularly useful in connection with the closing of 
joint sleeves and terminal boxes for high-tension cables operat- 
ing under an internal gas pressure of from 50 Ib. to 350 Ib. per 
square inch, and by way of example a joint sleeve closed in 
accordance with the invention is described. Fig. 1 is a longi- 
tudinal section of the joint sleeve, the two jointed cables being 
shown in elevation since the construction of the cable and of the 
actual conductor joint forms no part of the present invention. 
The sleeve is jointed at its ends by means of cast plumbed 
joints A to the inner and outer lead sheaths of the two cables B. 
The interior of the one cable is placed in communication with 
the interior of the other by a pipe C. The upper part of the 
sleeve D is shaped to form a number of domes to provide for 
the expansion of the oil or compound with which the sleeve is 
filled to the level indicated in Fig. 2. This compound is main- 
tained under pressure by placing the upper part of the interior 
of each dome in communication with the interior of one or other 
of the cables A by means of pipes F. Two of the domes are 
made detachable for the purpose of introducing the compound 
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into the sleeve. Around each aperture the wall of the sleeve is 
thickened locally to form an annular boss. In the upper surface 
of this boss is formed an annular recess G, in which a.packing 
ring is inserted. The outer circumferential wall of G is Vertical, 
the inner wail being vertical for a distance equal to the thick- 
ness of the packing ring, and then inclines away from the recess 
to form a conical surface. The base wall of the dome constitut- 
ing the cover of the aperture forms a spigot H, which enters the 
recess G. The dome and sleeve are drawn together to make, 
with the aid of the packing ring, a compression joint. On the 
inner surface of the dome and at a short distance from the edge 
thereof there is formed a circumferential flange I which extends 
inwardly and downwardly until it approaches the upper edge 
of the inner wall of the recess G. There is thus formed an 
inverted annular groove between the wall of the dome and the 
flange I. This groove constitutes a reservoir which is partly 
filled with hot, normally viscous, or solid cable compound J 
a short time before the dome is placed in position on the sleeve. 
When the compression joint has been made the wall of the 
dome is warmed sufficiently for the compound J to become 
melted, whereupon it flows into the annular channel K. Upon 
cooiing, the compound regains its initial viscosity and forms 
an effective gastight seal, as shown to the right of Fig. 2. The 


pressure exerted by the gas in the dome merely results in the 
compound in the lower channel being forced more tightly into 
engagement with the bottom and side walls of the channel, and 
therefore in increasing the effectiveness of the seal. 
23rd, 1938. 


August 


Forthcoming Engagements. 


Secretaries of Institutions, Societies, &c., desirous of havine 
notices of meetings inserted in this col are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 
of the week pr ing the tings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 








Bradford Engineering Society. 


Monday, October 24th.—Technical College, Bradford. 
Injection,” J. Lovelock. 7.30 p.m. 


* Fuel 


Engineering Public Relations Committee. 

18th.—Mary Ward Settlement, Tavistock Place, 

Ye “The Planning of London: Water Supply,” 
R. R. Tisdale. 8 p.m. 

Tuesday, October 25th.—Mary Ward 
Place, W.C.1. ‘*‘ The Planning of London : 
C. D.C. Braine. 8 p.m. 


Tuesday, Oct. 
W.C 


Settlement, Tavistock 
Sanitation,” 


Engineers’ German Circle. 
Monday, November 7th.—Inst. of Mechanical Engineers, Storey’s 
Gate, Westminster, S8.W.1. ‘Der Dampfkesselbau_ in 
Deutschland,” Dipl.-Ing. F. Weber. 6 p.m. 


Hull Chemical and Engineering Society. 
Tuesday, October 18th.—Municipal Technical College (Room 51), 
Hull. ‘* The Utilisation of Cod Liver Oil,’’ K. MacLennan. 
7.45 p.m. 


Institute of Marine Engineers. 

Thursday, October 20th.—JuntoR Section: Technical College, 

Wimbledon, S.W.19. ‘* Diesel Electric Drives,’’ R. Marsh. 
7.30 p.m. 

Tuesday, November 8th.—85--88, The Minories, E.C.3. 

in Noise Reduction in Ships,” R. 8. 


** Experi- 
ments in Robinson. 


6 p.m. 


Institute of Metals. 

To-day, Oct. 14th.—Sserrietp Locat Section: Applied 
Science Department, The University, St. George’s Square, 
Sheffield. ‘* Quality Marking, Specifications, and Standards 
of Electro-plated Ware,” F. Mason. 7.30 p.m. 

Wednesday, Oct. 26th.—LonpoN Locat Secrion: Royal 
School of Mines, South Kensington, 8.W.7. ‘ Electron 
Diffraction and Surface Wear,” Professor C. I. Finch. 
8 p.m. 

Thursday, October 27th.—Institution of Mechanical Engineers, 
Storey’s Gate, Westminster, S.W.1. Autumn meeting. 
10 a.m. and 2.30 p.m. 


Institution of Automobile Engineers. 


To-day, Oct. 14th.—Grosvenor House, Park Lane, W.1. 
Banquet and Dance. 7 for 7.30 p.m. 

Monday, October 17th.—Birmingham Graduates’ meeting. James 
Watt Memorial Hall, Great Charles Street, Birmingham. 
** Precision in the Motor Industry,” L. Simmonds. 7.30 p.m. 

Monday, October 24th.—Graduates’ meeting. 12, Hobart Place, 
8.W.1. “The 1938 Motor Show,” J. B. Perrett. 7.25 p.m. 

Monday, October 24th.—Gutascow CENTRE: Inst. of Engineers 
and Shipbuilders, 39, Elmbank Crescent, Glasgow. Presi- 
dential Address, P. C. Kidner. 7.45 p.m. 

Wednesday, October 26th.—Leeps CENTRE: Metropole Hotel, 

“The Modern Car from the Owner-driver’s Point 

7.15 p.m. 


Annual 


Leeds. 
of View,”’ G. Smith. 


Institution of Chemical Engineers. 


Tuesday, November 1st.—Geological Society’s Rooms, Burling- 
ton House, Piccadilly, W.1. ‘‘ Azeotropic Distillation in 
Industry,” H. Guinot and F. W. Clark. 6 p.m. 


Institution of Civil Engineers. 


Wednesday, Oct. 19th.—MANCHESTER AND District Associa- 
TIoN: Literary and Philosophical Society, 36, George 
Street, Manchester. ‘‘ Airport Design and Construction,” 
R. F. Lloyd Jones. 6.45 p.m. 

Thursday, October 20th.—PortsmMouTH Assoc.: 
College, Portsmouth. ‘‘The Work of the 
Survey,” Brig.-Gen. M. L. McLeod. 7.15 p.m. 

Friday, October 21st.—Guiascow Assoc. oF STUDENTs, 39, 
Elmbank Crescent, Glasgow. ‘‘ The Protection of Dams, 
Weirs and Sluices against Scour,” R. V. Burns and C. M. 
White. 7.30 p.m. 

Monday, October 24th.—NorTHERN IRELAND Assoc.: Queen’s 
University, Belfast. Chairman’s Address, R. Ferguson. 
6.15 p.m. 

Tuesday, October 25th.—SovutTu 
Inst., Park Place, Cardiff. 
Cotterill. 6.30 p.m. 

Thursday, October 27th.—BIRMINGHAM ASSOC.: 


Municipal 
Ordnance 


Wates Assec.: Engineers’ 
Chairman’s Address, H. W. B. 


James Watt 


Memorial Inst., Great Charles Street, Birmingham. Chair- 
man’s Address, FE. H. Ford. 6 p.m. 
Thursday, October 27th.—Gtasaow Assoc. OF STUDENTS. Visit 


to Colvilles, Ltd., Clydebank Steel Works. 
Tuesday, November lst.—Great George Street, Westminster, 
is 8.W.1. Presidential Address, W. J. E. Binnie. 6 p.m. 


Institution of Electrical Engineers. 
To-day.—N.E. StupEents’ Section: Newe House, Pilgrim 
Street, Newcastle-upon-Tyne. ‘“‘ The Progress in Electrical 
Measurements and Testing,” F. M. Bruce. 7 p.m. 
-Thursday, Oct. 20th.—Savoy Place, Victoria Embankment, 
W.C.2. Presidential Address, Dr. A. P. M. Fleming. 6 p.m. 
Tuesday, October 25th.—N. MipLanD CENTRE : Hotel Metropole, 
King Street, Leeds. ‘‘Safeguards against Interruptions 
of Supply,”’ H. W. Clothier, B. H. Leeson, and H. Leyburn. 
7 p.m. 


Tuesday, Oct. 25th.—Scottisnh CENTRE: North British Station 
Hotel, Edinburgh. ‘Line Protection by Petersen Coils, 
with Special Reference to Conditions Prevailing in Great 
Britain,” H. W. Taylor and P. F. Stritzl. 7 p.m. 


Institution of Eagineers and Shipbuilders in Scotland. 





Tuesday, Oct. 25th.—39, Elmbank Crescent, Glasgow. ‘‘ Indus- 
trial Planning,” H. Beaver. 7.30 p.m. 
Institution of Locomotive Engineers. 
Wednesday, October 26th.—Inst. of Mechanical Engineers, 
Storey’s Gate, Westminster, S8.W.1. ‘‘The Fatigue 
Strength of Machined Tyre Steels,”’ T. Baldwin. 6 p.m. 





Institution of Mechanical Engineers. 


To-day, Oct. 14th.—Storey’s Gate, Westminster, S.W.1. Informa! 
meeting. ‘Coal Utilisation Research,’ J. G. Bennett. 
6.30 p.m. 

Thursday. Oct. 20th.—Connaught Rooms, Great Queen Street, 
W.C.2. Annual dinner. 6.45 for 7.15 p.m. 

Thursday, October 20th.—N.W. Brancu, GRADUATES’ SECTION : 
Engineers’ Club, Albert Square, Manchester. ‘* Engineer- 
ing and the Rubber Industry,” D. Bradshaw. 7.15 p.m. 

Friday, Oct. 21st.—Storey’s Gate, Westminster, S,W.1. Presi- 
dential Address, D. E. Roberts. 6 p.m. 

Monday, Oct. 24th.—Grapvates’ Section: Storey’s Gate, 
Westminster, S.W.1. ‘‘ Some Notes on Printing Machin- 
ery,” W. O. Skeat. 6.45 p.m. 

Thursday, October 27th—N.W. Brancu: Engineers’ Club, 
Albert Square, Manchester. “‘ Exhaust Systems of Two- 
stroke Engines,’ H. O. Farmer, 7.15 p.m. 

Friday, Nov. 4th.—Storey’s Gate, Westminster, 8.W.1. Thomas 
Hawksley Lecture, “The Development of Television,’ Sir 
Noel Ashbridge. 6 p.m. 


Institution of Production Engineers. 
Wednesday, Oct. 19th.—BrrmMincHaM Section: James Watt 
Memoria! Institute, Great Charles Street, Birmingham. 
** Down Cut Milling,” H. L. Lungmuss. 7.30 p.m. 


Institution of Sanitary Engineers. 


To-day, Oct. 14th.—Caxton Hall, Westminster, 8.W.1. ‘* Sani- 
tary Works in Large Buildings,” W. C. Easdale and 
D. Easdale. 6,30 p.m. 


Iron and Steel Institute. 
Wednesday, October 26th.—Inst. of Civil Engineers, Great George 
Street, Westminster, S.W.1. Autumn meeting. 10 a.m. 
and 2.30 p.m. For programme see page 424 


Junior Institution of Engineers. 

To-day, Oct. 14th.—39, Victoria Street, Westminster, 8.W.1. 
‘**Some Applications of Bitumen with Special Reference to 
Emulsions,” A. P. Morris. 7.30 p.m. 

Friday, Oct. 21st.—39, Victoria Street, Westminster, 5.W.1. 
““Some Safety Provisions of the Factory Act, 1937,” G. 
Stevenson Taylor. 7.30 p.m. 

Friday, October 28th.—39, Victoria Street, 8.W.1. Informal 
meeting. ‘‘ The Status, Qualifications, and Remuneration 
of the Engineer,’ H. Chatley. 7.30 p.m. 


Keighley Association of Engineers. 
Thursday, Oct. 20th.—Victoria Hall, Keighley. 
of the Nile,” A. Cocker. 7.30 p.m. 


Monday, Oct. 24th.—Kiosk Café, Keighley. ‘* Loom Mechanisms 
and Accessories,” A. H. Deucher. 7,30 p.m. 


Manchester Association of Engineers. 
To-day.—Engineers’ Club, Albert Square, Manchester. Presi- 
dential Address, Professor Dempster Smith. 7.15 p.m. 
Friday, October 28th—Engineers’ Club, Albert Square, Man- 
chester. ‘‘ The Control and Handling of Material in a 

General Engineering Works,” J. M. Newton. 7.15 p.m. 


“In the Path 


North-East Coast Institution of Engineers and Shipbuilders. 

To-day, Oct. 14th.—Literary and Philosophical Society, New- 
castle-on-Tyne. Presidential Address, Major T. Russell 
Cairns. 6 p.m. 

Wednesday, October 19th.—GrabvaTes’ Section : Bolbec Hall, 
Newcastle-on-Tyne. ‘* Costing,” 8. Gibb. 7.15 p.m. 

Physical Society. 

To-day.—Imperial College of Science and Technology, South 
Kensington, S.W.7. “The Critical-frequency Method of 
Measuring Upper-atmospheric Ionisation,” E. V. Appleton, 
R. Naismith, and Ingram; “The Atmospheric 
Height Distribution of Band-absorbed Solar Radiation,” 
8. Chapman. 5.15 p.m. 

Royal Aeronautical Society. 

Thursday, Oct. 20th.—Institution of Mechanical Engineers, 
Storey’s Gate, Westminster, 8.W.1. ‘‘The Use of Light 
Alloys in Aireraft Construction,” R. le Coeuvre. 6.30 p.m. 

Sheffield Metallurgical Association. 

Tuesday, October 18th.—198, West Street, Sheffield, 1. 
Furnaces,’’ V. Williams. 7.30 p.m. 

Society of Motor Manufacturers and Traders. 


To-day to Saturday, Oct. 22nd.—Earls Court, 8.W.5. Motor 
Show. 


* Electric 


West Riding Federation of Engineering Societies. 


College, Bradford. 


Monday, October 17th.—Technical 
” Lieut.-Colonel E. Kitson 


** Humanity Under the Hammer, 
Clark. 7.30 p.m. 
Wolverhampton and District Engineering Society. 


Monday, October 24th.—Victoria Hotel, Wolverhampton. 
* Kincardine Bridge,” H. P. Budgen. 7.30 p.1m. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Mr. Leonarp ANDREWS, M. Inst. C.E., M.I.E.E. (Andrews 
and Slacke), 731, Salisbury House, London Wall, E.C.2, has 
been elected to membership of the Association of Consulting 
Engineers. 

Mr. Harry Corrom, late of Roberts, Black and Co., Lid., 
Manchester, has recently been appointed district sales manager 
for the Yorkshire territory by E. H. Jones (Machine Tools), Ltd. 
Mr. Cottom was previously with Charles Churchill and Co., Ltd., 
Manchester, as sales engineer for Yorkshire and Lancashire. 


Mr. V. E. Puiu, C.B.E., has resigned the position of 
Director of Radiological Research in the Research Department, 
Royal Arsenal, Woolwich, after twenty-two years’ service, in 
order to enter private practice as a consultant in engineering 
radiology. His professional address is 1, Paper Buildings, the 
Inner Temple, E.C.4. 

Mr. H. STONEWALL Jackson, for many years a director and 
manager of Spencer-Bonecourt, Ltd., has recently retired owing 
to indifferent health. Mr. H. J..Waddingham, secretary of the 
firm’s parent company—Babcock and Wilcox, I.td.—takes his 
place on the board, Mr. A. E. Watkins becomes manager, and 
Mr. A. Tarrant, chief draughtsman. 

Mr. C. D. Hanna has joined the staff of the Crompton-West 
traction organisation at Chelmsford. Mr. Hanna was assistant 
chief draughtsman in the steam locomotive department of Sir 
W. G. Armstrong, Whitworth and Co. (Engineers), Ltd., for 
nine years before his appointment as chief locomotive and 
carriage designer on the inception of their Diesel traction depart - 
ment in 1930. 
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A Seven-Day Journal. 


visited the Firth-Brown works and inspected ‘a 


New Metropolitan Water Board 
Laboratories. 


On Monday, October 17th, the new laboratories of 


the Metropolitan Water Board at New River Head, 


Clerkenwell, were formally opened by the Minister of 


Health. The original laboratories of the Board were 
opened in 1905 at Nottingham Place, London, W.1, 
with Dr. A. C. Houston—later Sir Alexander Houston 

as Director of Water Examination, in charge of a 
staff of fifteen members. In the year ending March, 
1907, which was the first full year after the laboratories 
started, the standard purity figure of water going 
into supply was 74:3 per cent. first-class samples, 
and in 1937 this figure had risen to 99 per cent. In 
May, 1936, the Board approved the scheme for the 
erection of the new laboratories on a site adjacent 
to the head offices at the New River Head. In 
September of that year, upon the instruction of the 
Water Examination Committee, Col. C. H. H. Harold 
visited America in order to study particular ques- 
tions of laboratory equipment. There he saw a 
number of laboratories and collected much informa- 
tion of value in the choice of services and equipment. 
In the new buildings it was found desirable to install 
every known service which is of use, as any one may 
take on greater importance in years to come when 
its installation would probably necessitate much 
structural alteration. The top floor of the building 
houses the Chemical Section, in which the individual 
workers’ rooms are laid out so that all facilities and 
services for their special tests are conveniently placed. 
The Bacteriological Section on the first floor has a 
number of controlled temperature rooms for incuba- 
tion purposes, which are operated at 22 deg., 37 deg., 
42 deg., and 45 deg. Cent. The temperature of all 
these rooms is thermostatically controlled and 
recorded, and the amount of air current is regulated 
in accordance with humidimeter readings. On the 
ground floor the present administrative offices are to 
be supplemented by a library in which instructional 
classes will also be held. In the basement are boilers 
for steam generation, water softeners, air conditioning 
plant, compressor and vacuum installations, and a 
workshop. There are forty-one members on the staff, 
under the direction of the Director of Water Examina- 
tion. 


Modern Roads Movement. 


Lorp ELTIsLEY has been elected Chairman and 
Mr. R. Gresham Cooke the Hon. Secretary of the 
Modern Roads Movement, which has been recently 
formed to keep together the various organisations 
which took part in the German Roads Delegation a 
year ago, when the German Autobahnen were 
inspected. The result of that visit, we may recall, 
was the presentation to the Minister of Transport of a 
report urging upon the Government the desirability 
of undertaking a national programme of road con- 
struction, including a certain number of motorways, 
designed for the exclusive use of motor vehicles. The 
new movement has been brought into being to provide 
a lively backing for the report, until it is implemented 
by the Government, and to maintain the friendly 
co-operation between all road interests which was 
the outcome of the German visit. Among the 
organisations which have already appointed repre- 
sentatives to serve on the Committee are the British 
Road Federation, representing all its member 
organisations, the County Surveyors’ Society, the 
Cyclists’ Touring Club, the House of Lords Road 
Group, the Institution of Highway Engineers, the 
Parliamentary Road Group, the Pedestrians’ Associa- 
tion, and the Royal Automobile Club. Other 
important institutions are awaiting decisions of their 
councils. The aims of the movement may be sum- 
marised as follows :—To provide a rallying point for 
all those who believe that our roads can be made 
safer by the use of modern design and construction, 
and the incorporation of engineering safeguards, and 
to urge upon the Minister of Transport, Parliament, 
and the general public the importance of bringing the 
road system up to modern standards and building 
motor ways wherever the existing roads cannot be 
economically improved. An office has been taken at 
9, Charles Street, St. James’s Square, London, 8.W.1, 
and a reunion luncheon has been planned to take place 
at the Royal Agricultural Hall, Islington, at the time 
of the forthcoming National Health Exhibition. 


British Road Policy. 


In the course of his speech at the dinner of the 
Society of Motor Manufacturers and Traders on 
Wednesday, October 12th, the Minister of Transport, 
Mr. Leslie Burgin, referred to the recent crisis, and 
expressed to the motor transport industry his sincere 
thanks for the ready and ungrudging assistance which 
was immediately forthcoming from all sections in 
carrying out the Government plans for using the 
industry to the best advantage in the national 
interest. On the subject of motor roads, he went on 
to say that the provision of motor ways for the use 


questions, and in existing circumstances the question 
of finance was by no means the least important. 
Whatever might be decided in the future as to the 
economic value of such roads in this country, the 
policy of reconstructing and improving our existing 
main roads must and would continue. The Minister 
assured those present that it was his intention to 
pursue that policy as quickly and as thoroughly 
as circumstances and finances permitted. Within 
the next six months he anticipated that actual con- 
structional work on a substantial number of new 
major schemes would be in progress. In addition, 
there would be a number of smaller new schemes, 
such as rebuilding bridges and straightening and 
widening existing roads. The present cost of main- 
taining roadways in this country had now reached, 
he said, 32 million pounds per year, or about £600,000 
per week. Of the 178,000 miles of roadways in the 
United Kingdom, only 15 per cent. were in Class I, 
10 per cent. in Class 2, and the remaining 75 per cent. 
were unclassified. The mileage of Class 2 and unclassi- 
fied roads was of the utmost importance to the public 
and fully merited the care and attention which it 
received. In other countries the tendency was 
perhaps to concentrate on the spectacular main roads 
and to be content with a lower standard on the by- 
roads than we in this country were content to enjoy. 
He strongly deprecated any lowering of the standard 
of these roads, which, he said, to his own knowledge, 
compared very favourably with similar roads in any 
part of the world. The existence of these excellent 
secondary roads was, he added, the greatest stimulus 
to the selling power of the British motor industry. 


The William Froude Laboratory. 


TuHE report of the William Froude Laboratory for 
the year 1937-38, which has just been issued by the 
Department of Scientific and Industrial Research, 
states that the demand for test work during the first 
four months of 1937 remained steady at the record 
high level of 1936, after which there was a fairly rapid 
decline to a level which permitted a more satisfactory 
proportion of time being spent on research work. 
The expenditure on research was materially higher 
than during 1936. During 1937 the subscriptions 
to the Tank Research Fund amounted to £2278, 
apart from the grant of the Department of Scientific 
and Industrial Research and a special grant towards 
the fundamental exploratory work in connection with 
the cavitation tunnel. The yearly meeting of officers 
of various tanks was held in Berlin, and the principal 
matters which were considered were the application 
of model results to ships, the size of model propellers, 
and the correct frictional coefficients to be used for 
ship hulls. During the year two sets of tests were 
made for private firms with the object of evolving a 
ship design efficient in both smooth and rough water 
and in the ballast condition. In an investigation 
carried out for the Herring Industry Board and the 
Coal Utilisation Council regarding the design of 
herring drifters, it was shown that the form of hull 
at present in use can be improved to give a reduction 
of 40 per cent. in power for a speed of 9 knots, with 
a definite improvement in seaworthiness. A request 
was also received for tests in connection with the 
propulsion of a paddle steamer, for which special 
apparatus was made. Excluding these researches, 
the number of ship designs submitted for test and 
modification during the year 1937 was sixty-eight. 
This number is considerably less than the record 
number of 1936, but the drop only occurred during 
the latter half of the year. The work done during 
the year covered a wide variety of ships, including 
destroyers, quadruple-screw vessels, very large twin- 
screw fast Atlantic liners, cargo vessels of express, 
tramp, and coastal types, dredgers, tugs, tankers, 
fast motor boats, and paddle and river boats. In 
addition, four sets of tests of propellers in open water 
were carried out for commercial firms. 


The Cutlers’ Feast. 
three hundred and tenth Cutlers’ Feast—or, 
to give it its full title, the Feast of the Company of 
Cutlers in Hallamshire in the County of York—was 
celebrated at Sheffield on Thursday evening of last 
week, October 13th. A company of over 450 members 
of the Company and guests sat down to dinner in the 
Cutlers’ Hall, under the chairmanship of the Master 
Cutler, Mr. A. J. Grant, managing director of Thos. 
Firth and John Brown, Ltd., of Sheffield. The 
principal toasts following the dinner were “ The 
Imperial Forces,” proposed by Mr. A. S. Ward, 
Senior Warden, and responded to by Sir Edward 
Ellington, Marshal of the Royal Air Force, and ‘‘ His 
Majesty’s Ministers,’ proposed by Colonel F. A. Neill, 
ex-Master Cutler, and responded to by the Chancellor 
of the Exchequer, Sir John Simon. The speeches were 
for the most part cast in a serious mould, and dealt 
with the recent international crisis and the efforts 
required of the nation in general and Sheffield in 
particular in the provision of means and equipment 
for self-defence. On the following day, Friday, 
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number of the departments. In the electric steel 
melting department the visitors saw three furnaces 
being tapped in succession, one delivering 15 tons of 
nickel-chromium steel, a second 30 tons of “‘ Stay- 
brite’ steel, and a third 12 tons of carbon steel. 
Passing through the engineers’ small tool department, 
the party witnessed the rolling and finishing of rail- 
way carriage tyres, and thereafter inspected the 
Siemens acid open-hearth furnaces, which are capable 
of producing ingots up to and over 200 tons in weight. 
The ingot parting machine and trepanning machine 
were next examined. These machines remove the 
heads from the ingots and trepan the core as a pre- 
liminary to the manufacture of large hollow forged 
boiler drums and reaction chambers. Visits then 
followed to the 6000-ton press shop and to one of the 
heavy machine shops. Subsequently, the party was 
entertained ic luncheon in the works under the 
chairmanship of Mr. Grant. 


Welding Research. 

SPEAKING at a meeting of the Manchester Branch 
of the Institute of Welding last week, Sir William 
Larke, the President, said that the past year had 
witnessed not only a great extension in the applica- 
tion of welding, but an increasing demand on the 
part of users for still wider applications. The Insti- 
tute through its research organisation was working 
on all problems connected with the development of 
welding, and it had set up in addition to the main 
research committee, five principal committees and 
twelve sub-committees, to each of which had been 
allocated the investigation of a separate phase of the 
problems involved. The Universities of Birmingham, 
Bristol, Cambridge, Durham, and Glasgow had all 
been enlisted in the work of research and investiga- 
tion. In co-operation with the shipbuilding and 
engineering institutions, the classificatron societies, 
the Shipbuilders’ Conference, the steel makers, and 
others, a special testing machine had been devised. 
It was being set up in Scotland, in order to ascertain 
the soundest, lightest, and most economical methods 
of welded construction, on the grounds of equivalent 
efficiency and strength of riveted bulkhead stiffeners, 
deck beams, and girders, steel framing, &c., as laid 
down in existing rules and regulations. The results 
obtained would, it was hoped, enable new rules to be 
drawn up. In the structural field, the new regula- 
tions which the London County Council had estab- 
lished as the result of collaboration between the 
technical officers of the Council and the Institute, 
had increased the stress on welded structures to 8 tons 
per square inch. A new handbook on are welding 
procedure was about to be published. In conclusion, 
Sir William Larke said that the research work of the 
Institute might well be summarised as an attempt to 
establish the fundamental phenomena upon which 
sound welding depended, and to lay down a practical 
welding procedure for each application in relation 
to the metals used. It was claimed that, under proper 
supervision, experience had conclusively demonstrated 
that the welded joint might be at least as strong as 
the parent metal which it united. 


Testing Electrical Switchgear. 


On Tuesday, October 18th, the Department of 
Scientific and Industrial Research announced that 
it has completed arrangements with owners of 
short-circuit testing stations for the use of their 
stations for the testing of certain ranges of electrical 
switchgear under conditions which will permit the 
issue of National Physical Laboratory certificates for 
gear which successfully passes tests. The arrange- 
ments between the owners of the stations and the 
Department include provision for inspection of each 
station by the National Physical Laboratory, includ- 
ing testing and certification of its instruments, c., 
in order that the Laboratory may be satisfied that the 
plant and equipment, organisation and _ staffing 
arrangements are suitable. In addition, there will be 
a resident officer of the Laboratory at each station. 
The Department will be represented on the Com- 
mittee of the Association of Short-Circuit Testing 
Authorities, which will determine the technical pro- 
cedure to be adopted in testing, and will also send a 
representative to be present at meetings of the Com- 
mittee of the Association which considers the charges 
to be made for tests, in order that the Department 
may be satisfied that the charges are fair and reason- 
able. In order to help to ensure that the arrange- 
ments meet the requirements of all concerned as 
fully as possible, the Department will appoint an 
Advisory Committee, which will include nominees 
of the owners of the stations and of firms which do 
not own stations, as well as independent members 
selected by the Department. The stations which are 
at present, included in the scheme are those of the 
English Electric Company, Ltd., at Stafford, the 
General Electric Company, Ltd., at Witton, the 
Switchgear Testing Company, Ltd., at Trafford Park, 
and the British Short-Circuit Testing Station, Ltd., 
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Marine Parkway Bridge. 
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(Continued from page 409, October 14th). 


MNVHE American Bridge Company held the contract 
for fabricating and erecting the superstructure. 
The experts of that experienced organisation—a sub- 
sidiary of the United States Steel Corporation— 
elected to employ the floating method in erecting 
fourteen of the fifteen spans composing the bridge. 
The adoption of that procedure made it practicable 
to erect the superstructure, made up of 13,000 tons 
of structural steel, within the remarkably short period 
of 74 months, despite the exposed position of the site 
and occasional interruptions by heavy seas and stormy 
weather. The north 97ft. span, which adjoins the 
abutment at the Brooklyn end of the bridge, was 
not built by the floating method, because that span 
is only partway over water, and was therefore erected 
with the aid of falsework. Time pressed, and the 
floating procedure met the situation successfully. 
The principal units of the erection flotilla were railway 
barges, commonly known as car floats, which were 
so fitted and combined that they would serve the 
twofold purposes of erection and transportation. The 
use of conventional falsework, especially in erecting 
the channel spans, would have interfered with water 
trattic, and the floating method of erection was adopted 
in part to obviate any obstruction to shipping. 
Active erection of steel began at the two tower 
sites, and the initial steelwork carried the two towers 
up from their respective piers to the level of the road- 
way, at the top of the first tier of the towers. A 
derrick boat was employed to erect the towers to this 
elevation. When the first tier of the north tower was 
erected a stiff-leg derrick was placed on the roadway 
level of the structure to facilitate the handling of 
materials, and to serve especially as a means for the 
erection of the lift span. The erection of the lift span 
—see engravings on page 444—which followed imme- 
diately, was accomplished on a floating base consist- 
ing fundamentally of two large steel car barges, each 
of which was 325ft. long and of 39ft. beam. The 
barges were tied together by interconnecting bracing 
which held the two craft apart, 55ft. on centres. So 
bound together parallel, the barges were further inter- 
connected by surmounting steel falsework, 50ft. high, 
which rested on beam grillages, each of three tiers, 
disposed symmetrically upon the two_ barges. 
The bracing between the barges was of timber, with 
lashings of wire rope, and the arrangement 
checked any lateral or longitudinal shifting of the 
craft in relation to one another. The barges, however, 
were free to move otherwise in response to the rise 
and fall of waves. To provide for this vertical move- 
ment, as well as the effects of unequal loading, the 
bottoms of the falsework columns were pivoted, and 
at the top of the columns the span was so carried in 
bearings as readily to release the car float after the 
span was set in place between the towers. The lift 
span and the supporting falsework were connected 
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positively only by knee braces which took care of longi- 
tudinal forces, and by wire rope lashings which were 
released immediately after the span was landed on 
the supporting tower brackets. 

Because the initial stiff-leg derrick and, later, the 
mast and boom placed on the north tower to aid in 
erecting the through spans were fixed in their positions, 
the erection barges were in consequence shifted longi- 
tudinally from time to time as the erection of a span 
progressed. Erection started at the centre of the lift 
span as well as with the succeeding through-truss 
spans, and the work was advanced thence longi- 
tudinally toward both ends. At no time did the 


maximum unbalanced condition of erection exceed 
two panels more at one end than at the other. 


The 


lift span as well as the two side spans had their 
bottom chord splices and the bottom ends of their 
diagonals and their verticals riveted prior to floating 
into place, so as to prevent any loss of camber in these 
spans when set in the permanent structure. 

The lift span, with the exceptions of the roadway 
grating, the side walk, and the hand rails, was com- 
pletely erected on the falsework, and when so ready 
for shifting to its final position, this through span, 
like each of its neighbouring side spans, weighed 
1800 tons. Each of these three through-truss spans, 
with its twin car barges and falsework, formed a 
floating body having an overall length of 540ft., a 





The erection of each of the through-truss side spans 
was similar to that adopted for the lift span with one 
exception which had to do with the jacking at the 
ends of the spans away from the towers, where the 
truss ends are pinned to the tops of rocker bents 
about 23ft. in height. At these points the bottoms 
of the bents were jacked, and for each leg of the bent 
there was a temporary guide which provided both 
lateral and longitudinal support. The guides per- 
mitted the rotation of the bent about the bottom end. 
This movement was necessary because the bottom 
chord of the truss elongated about 3in, in changing 
from compression on the falsework to tension as an 
installed simple span. 

The procedure employed in erecting eleven of the 
twelve deck truss spans was similar in principal to 
the practice followed in the cases of the lift span and 
the two associate through-truss spans. That is to 
say, the deck spans were erected on a floating base, 
but at a point in Jamaica Bay, about 5 miles distant 
from the site of the Marine Parkway Bridge. At 
Mill Basin, close to Flatbush Avenue, Brooklyn, the 














maximum width of 94ft., and an extreme height of 
125ft. The entire mass, weighing 5000 tons, had to 
be swung through an arc of 90 deg., and then moved 
from its original position parallel with the north side 
of the north tower and stationed precisely between the 
two towers along the prescribed axis of the bridge. 
The lift span was floated at high tide to that position, 
tug boats doing the moving, and warping lines, con- 
trolled by air-driven winches, served to hold the 
span in line when properly spotted. For its final 
transfer from the barges to the tower structure the 
lift span was raised about 2ft. with the aid of hydraulic 
jacks, and was then locked on shims. The jacking 
was facilitated by stiffeners, especially fitted for that 














Fic. 9—DECKING ON THREE CENTRAL BRIDGE SPANS 


fabricated steel parts were delivered by trucks, and 
on the water front there was a stiff-leg derrick that 
handled all the steel during the successive erection 
of the various deck spans. The arrangement expedited 
the work in hand. The floating base used in each case 
was made up of two barges of the same length, 
placed side by side, lashed together with wire rope. 
The barges used for the different spans varied in 
length from 114ft. to 186ft., and all had a beam of 
34ft. Because the loads imposed by the deck spans 
were much lighter than those of the through-truss 
spans, the falsework was constructed of timber, and 
these sustaining structures ranged in height from 
4ft. to 20ft. The falsework was erected centrally 
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purpose on the end floor beams. As the tide ebbed, 
the burden on the falsework was successively reduced, 
until finally the entire load was transferred to the 
sustaining first tiers of the towers, and then the 
barges, with their falsework, were floated free. As 
has been said previously, the average tidal range at 
the bridge site is about 5ft. After the lift span was 
thus disposed of, the floating base was available for 
the succeeding erection of the two side through spans. 
As stated by engineers of the American Bridge Com- 
pany: ‘The total movement of the through-truss 
bearing points, relative to the water level—combined 
jacking of the span and ebbing of the tide—necessary 
to overcome the truss deflection and the buoyancy 





of the car floats and to release the span, was 2: 9ft.”” 
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8—ELEVATION AND PLAN OF LIFT SPAN AND SIDE SPANS 


from the decks of the two barges, and the load from 
a span’s trusses, which were spaced 31-5ft. apart 
on centres, was transferred to the timber falsework 
through a grillage of steel beams which immediately 
supported the span during its erection and trans- 
portation to its assigned position in the bridge struc- 
ture. It was found easy, and could be done quickly, 
to refit the barges with slightly altered falsework 
to take care of the deck spans of different lengths. 
The work of erection proceeded rapidly under the 
conditions. 

As far as practicable, the main truss connections 
were riveted before an erected deck span was 
shifted from Mill Basin to the bridge site, and the 
work of transfer was effected with the aid of tug boats, 
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The transfer of a deck span from its floating base to 
its position in the bridge structure was carried out 
substantially as was done in installing the three 
through-truss spans. The deck spans, depending 
upon their lengths, weighed each from 150 to 400 tons, 
and in jacking them they required a movement, 
relative to the water level, of from 2ft. to 3ft. to shift 
their loads to their respective piers and to free the 
barges. Because most of the deck spans are of con- 
tinuous construction, certain special arrangements 
had to be provided to permit jacking and to assure 
the proper stress conditions in the finished structure. 
Jacking was facilitated by connecting the spans with 
an auxiliary gusset at continuous points. The type 
of gusset used was a plate placed on the centre line 
of the truss, connecting the bottom chord and end 
diagonal. This work was done in a manner which would 
not interfere with the permanent plates which are on 
the outside of each truss member, and about 15in. 
apart. The gussets were subsequently removed after 
they had served their temporary purpose. 

Again, to quote engineers of the American Bridge 
Company: “ Proper stress conditions were assured 
by weighing the reactions. Taking a three-deck span 
unit as an example, each of the three spans was floated 
to position and set on the piers as a simple span. The 
bottom chord joints at the continuous points were 
connected, leaving the top chord joints at those 
points open. The extreme ends of the three-span 
unit were then jacked up an amount equal to the 
deflection of those points for zero stress in the top 
chords at the open joints. The connections were 
made for this condition, thus ensuring correct 
reactions. As a precaution, the splice plates were not 
fabricated until check measurements had been made.”’ 

It will be recalled that the lift span was placed 
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cold rivets were drilled, and a similar course was 
followed for all silicon-steel pieces of more than 
#in. in thickness. None of the holes in main members 
was punched. Reaming was generally required. 
All sheared edges of stress-carrying carbon-steel 
material, and all alloy-steel material of more than 
fin. in thickness were planed to a depth of jin. 
All floor beams, and all other built-up girders which 
have the same type of end connections, were milled 
on their ends to the correct length after the end 
connection angles had been riveted to them. The 
end connection angles of such beams and girders 
were generally set and milled on a slight skew— 
the angle of skew being such that the finished ends 
would rotate to a true vertical when the girders 
had developed their full dead-load deflections. The 
abutting ends of cantilever beams and also of stringers 
or beams were milled in a similar manner. Certain 
sheave girders at the tops of the towers, and likewise 
the lifting girders on the lift span, were planed on the 
flange faces to make sure of an even bearing of the 
loads applied to them. This planing was done after 
the webs, flange angles, and stiffeners were fitted 
and riveted, but before the cover plates were applied. 
Because the outer edges of the front flanges of the 
main tower columns act as span guides, the edge 
of the flange on each of the four towers was planed 
true and straight after the column was riveted up. 
The trusses and the towers were cambered so 
that they would have the normal prescribed outlines 
under full dead loads. The fabrication and the 
erection of the trusses and of the tower columns, 
with their side bracing, were done so as to keep 
secondary stresses as low as practicable. To that 
end, wherever the reaming of connections was found 
necessary, the work was done while the members 
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FiG. 10—-TYPICAL CROSS SECTIONS THROUGH DECKING 


in position between the two lift towers when only 
the steelwork of the first tier of each of those towers 
had been erected. Immediately after the lift span 
was located, two steel skeleton towers or scaffolds, 
triangular in cross section, were reared, one at each 
end and upon the top chord of the lift span, and these 
temporary erection towers carried each a stiff-leg 
derrick that served to facilitate the erection of the 
lift towers to their ultimate full heights. The mast 
and boom which were placed on the north face of the 
north tower were used in erecting in succession the 
south through-truss span and the north through- 
truss span. The installing of the lift span in its 
initial down position was accomplished in the course 
of six hours, from the time the barges were swung 
from the erecting position to the time the floating 
base dropped away from the lift span and was towed 
back to the north side of the north tower pier again. 
Some part of the channel was open at all times during 
the erection operations on the three through-truss 
spans and the two lift towers, and as soon as the two 
towers were completed and the hoisting cables 
and counterweights were ready, the lift span was 
raised to its up position. The counterweights, which 
are steel boxes filled with concrete, were loaded with 
their concrete when in their up position and 
suspended from the emergency links, while the lift 
span was placed in the bridge in the down position. 
Therefore, the counterweights, even before electric 
drive was installed, were utilised to hoist the lift 
span and to clear the centre of the channel to shipping. 
This work was done before the last—that is, the north 
—through span was erected and set upon the support-: 
ing piers. 

Special precautions were taken during the fabrica- 
tion and the erection of the three through spans 
and the towers. All rivet holes in carbon-steel 
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were assembled in positions corresponding to their 
normal outlines. Wherever truss spans were erected 
by cantilevering, they were aligned in accordance 
with a prepared camber diagram in each case. The 
front columns of each tower were required to be 
parallel and truly vertical in both a longitudinal 
and a transverse direction, and the total variation 
in transverse width of each tower, measured from 
tip to tip of span guide flanges after the full load 
had been applied to the towers, was not permitted 
to exceed jin. The counterweight guides were also 
adjusted to true alignment, and shims or fills were 
inserted at the connections, wherever required, to 
obtain .a uniform transverse width between the 
two guides in each tower and throughout the entire 
length of those guides. 

The four main driving induction motors for the 
normal operation of the lift span are each of 200 H.P., 
and are of the wound-rotor, slip-ring, ball-bearing, 
crane type, operating on a current of 440 volts, 
three phase, 60 cycles. The full-load speeds are 
580 r.p.m., with rotor short circuited, and 540 r.p.m. 
with permanent resistance in the rotor circuit. 
Each motor has a full-load torque of 1810 foot- 
pounds and a maximum starting torque of 4200 foot- 
pounds. 

For convenience in grasping the manner of function- 
ing of the main motors when operating normally we 
will refer to them as motors A, B, C, and D, respec- 
tively. Motors A and B are connected to the driving 
machinery at the top of the north tower, and motors U 
and D are similarly connected to the machinery in 
the top of the south tower. One motor in each tower, 
normally A of the north tower and D of the south 
tower, functions as a driving unit, while the two other 
motors have their secondaries connected together 
and perform as synchro-tie motors—rotating at 


drives in unison and therefore maintaining the span 
level when in motion. Triple-pole, double-throw 
knife switches in the primaries of each motor make it 
possible to connect each motor for either driving or 
synchro-tie service, and similar switches make it 
feasible to connect the secondaries of the motors 
either to the resistors or to the secondaries of the 
opposing tie-in motors in order to effect synchronising. 
The switches are so interlocked that only proper 
driving arrangements can be obtained. The span may 
be operated under any load condition with but two 
of the motors, one motor in each tower acting as a 
driving unit and the synchro-tie motors being cut out 
the while. When so working, the span can be kept 
in proper position by Selsyn levelling apparatus 
installed for that purpose. Again, the span may be 
operated with three motors, one in one tower acting 
as a driving unit, with the other end of the span being 
driven by two motors—one in each tower-—acting as 
synchro-tie motors. A control house is situated in 
the north tower above the roadway clearance, and 
in the operator’s room there are controls for the com- 
plete direction of all mechenical actions of the bridge, 
and every interrelated operation has its place in 2 
prescribed sequence. This sequence embraces navi- 
gation signals, roadway gate signals, light and sound 
signals, the functioning of roadway and barrier gates, 
and the raising and lowering of the lift span. The 
bridge is lighted by electric lights, and on the top of 
each tower there are airway electric code beacons and 
also airway obstruction lights. The electric cables 
for normal and emergency service are carried in ducts 
close to the roadway level of all the spans except the 
lift span. At the gap between the two towers the 
cables are laid under water in a trench excavated 
between the two tower piers. Each tower carries a 
lift, and the car platform in each case is 3$ft. 
by 4ft. outside dimensions, and the load capacity is 
800 Ib. 

One of the distinctive features of the Marine 
Parkway Bridge is the decking used on the roadway 
for the lift span, the two associate side spans, and the 
two towers (Figs. 8, 9 and 10). This decking was 
made by the Irving Ironworks Company, of Long 
Island City, and is made up of alternate straight or 
carrying bars and shallower bent or bracing bars. 
All the bars are set on edge with their top edges flush 
so as to present a smooth surface to traffic, and the 
bent bars are riveted to the straight bars at 5in. 
intervals along the latter. The carrying bars are 
2hin. by }in., spaced 2 in. on centres, and the bent 
bars are l}in. by j;in. Rivets are jin. diameter and 
were cold driven. The carrying bars run parallel to 
the direction of traffic. In the case of Marine Parkway 
Bridge each decking unit is about 38ft. long and 
approximately 4ft. wide. The sections of grating 
were riveted together by end splicing and side splicing 
to produce a roadway deck of continuously uniform 
pattern. The transverse joints, situated at each floor 
beam, were made with shouldered rivets and washers 
to provide for expansion or adjustment. The grating 
was fastened by welding to the supporting 7in. beams 
at 10}in. centres, and the welds on adjacent beams 
were staggered. The Irving decking has been installed 
on thirty-seven bridges in various sections of the 
United States, and it is said to have been found non- 
skidding in all sorts of weather. According to the 
manufacturer, this type of bridge floor is the least 
expensive to maintain, compared with other types of 
flooring in service. In the case of the Marine Park- 
way Bridge, Irving decking was primarily adopted to 
effect a substantial reduction in deadweight. Al 
told, 75,000 square feet of roadway grating was placed 
on the three through-truss spans and on the two 
towers. 

Robert Moses, Commissioner of the Department of 
Parks of the City of New York, is the sole member of 
Marine Parkway Authority, and under his energetic 
direction the Marine Parkway Bridge has been built. 
The engineering firm of Madigan-Hyland was in 
charge of construction for the Parkway Authority. 
Messrs. Waddell and Hardesty were the consultants 
and designers for the through spans and towers, 
while Messrs. Robinson and Steinman were the 
designers and consultants for the deck spans. The 
American Bridge Company fabricated and erected 
the entire superstructure of the bridge,-including the 
decking and all electrical and mechanical equipment 
for the towers and the lift span, while the Frederick 
Snare Corporation built the substructures. 








InsTITUTION OF AUTOMOBILE ENGINEERS.—On Friday 
last, October 14th, the annual banquet and dance of the 
Institution of Automobile Engineers was held at Grosvenor * 
House, Park Lane, London, W.1. Mr. Percy C. Kidner, 
President of the Institution, was in the chair, and a large 
number of members and guests, totalling about 500, 
attended. Speeches were made by the President, by Dr. 
Burgin, Minister of Transport; by Major-General 5S. 
Capel Peck, immediate Past-President ; and by Lord 
Kenilworth, President of the Society of Motor Manufac- 
turers and Traders. Dr. Burgin again asked the British 
manufacturers to produce an internal combustion engine 
which would use coal oil and similar fuels. He said that 
in Germany and Italy work had been done on such engines, 
and asked that we should not lag behind these countries. 
Replying, the President, Mr. Kidner, referred to the 
Government’s road policy. He made a plea that the 
Bressey road scheme should not be curtailed through the 
influence of vested interests. The banquet was followed 








pieces which are thicker than the diameter of the 





exactly the same speed and keeping the two machinery 





by dancing and a cabaret show. 
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Gear Tooth Deflection and Profile 
Modification. 


By 
No 


(Continued from page 412, 


fs has in the past been the practice to apply a 
certain amount of “tip rounding” or “tip 
correction * to the teeth of spur gears, as it has been 
observed in practice that this has the effect of easing 
the entry of the tooth into contact and reducing noise 
somewhat. This correction has, however, been 
selected arbitrarily and has always been confined to 
a short portion of the profile near the tip of the tooth, 
and has never been carried as far down the profile as 
is advocated in this article. When the correction is 
carried out to its full extent, the action of the teeth is, 
under no-load conditions, not continuous, since there 
is less than the equivalent of one base pitch of true 
involute, and this appears to have acted as a deterrent 
to correcting the tooth too far. Actually, however, 
the tooth must be corrected to the full extent if the 
best results are to be obtained, and it is of interest 


—!'<— 0001” 
| 





Fic. 11—SPUR GEAR BASIC RACK PROFILE 


to examine the effect of the small tip correction which 
has been previously advocated. It may also be noted 
at this stage that a fully modified tooth will run quietly 
under full load, but may be slightly noisy under 
partial or light load, whereas a gear with teeth under- 
corrected will be quiet under light load and noisy 
under full load. In the interests of strength and 
durability, it is better to have the gear running quietly 
and correctly under its full working load, rather than 
to run correctly under no load and incorrectly under 
full load. 

The British Standard Specification for Spur Gears* 
may be used as a basis for examining the effects of 
“tip rounding.” 

In this specification a 20 deg. tooth form with 
rounded tips is recommended, and is specified in the 
form of a basic rack tooth. The basic rack tooth for 
precision-ground or cut gears is reproduced in Fig. 11, 
from which it will be seen that on a rack of lin. pitch 
there is a modification at the tip of the tooth of 
0-00lin., varying to 0 at a distance of 0-125in. 
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FiG. 12—PROFILE MODIFICATION 


down the profile. It is not clear from the specifica- 
tion whether the correction of 0-00lin. and the depth 
of 0-125in. apply in the same magnitude to a correc- 
tion starting at the tip of a gear of any number of 
teeth, but apparently they do not, if we accept the 
authority of Dr. Merritt, who, referring to the speci- 
fication, says: “‘ The profile of the rack type cutter 
used to produce the gear is the counterpart of that of 
the basic rack.”t This being the case, the depth 
from the tip of the tooth, to which correction is 
carried out, becomes less with decreasing numbers 
of teeth, as will be clear from a study of Fig. 12. In 
this illustration the basic rack generator is shown in 
mesh with a pinion. The profiles are in such a position 
that the point A, where correction starts on the rack 
profile, lies on the line of action. Then it follows that 
the correction to the pinion tooth must start at this 
point and extend upwards to the tip. The length 
PA along the line of action is independent of the 
number of teeth in the pinion and is equal to rather 
more than half a base pitch (actually 0-564in. on 
lin. pitch), so that a pair of gears whose profiles 





* B.8.8. 436—1932. 
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were derived from this basic rack generator would 
mesh perfectly under no load, but would not mesh 
correctly when subjected to a load which deflects the 
teeth, since it has been shown that correction for 
deflection must commence well inside the limits of 
one base pitch. 

The modification to the rack profile is in the form 
of an arc of a circle, and it can be shown from this 
that the magnitude of the correction at any point 
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above the starting point for correction is propor- 
tional to the square of the distance along the line of 
action from the starting point to the point under con- 





sideration. Thus in Fig. 12 the total tip correction 
or deviation from true involute form is equal to 

A M? 

; 1 * 0-001 x circular pitch. 


The following table gives an indication of the 
magnitude of the modification at the tip of the tooth 
for various numbers of teeth and lin. circular pitch, 
based on the specification :— 


No. of teeth. sid modification. 
1 ate 


5 0-00013 
18 0-00018 
25 0-00027 
50 0-00051 
Rack 0-001 





The magnitude of ‘the tooth ‘modification is very 


inadequate with moderate and low numbers of teeth, 
as will readily be seen from the table. 

The modification also varies directly in proportion 
to the circular pitch, which again is incorrect, as 
will be shown later. Actually the modification 
should be proportional to the load per inch width 
of the gear, and is independent of the pitch, except 
in so far as this affects the allowable load. The 
allowable load is approximately proportional to the 
square of the pitch, so that the tooth modification 
should also be proportional to the square of the pitch. 

The effect of this tooth modification applied to the 
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F 15—TEST RESULTS 


same gears as are shown in Fig. 9 (ante) is illustrated in 
Fig. 13, where the result of insufficient modification 
and of not carrying the modification far enough down 
the profile is clearly shown. It will be seen that there 
is considerable variation in the angular velocity 
diagram, which, although an improvement on the 
unmodified involute, leaves the gears far from perfect. 
Laws oF TootH DEFLECTION. 

A summary of the factors governing tooth deflec- 
tion, as determined expe cena on the machine 
described, is given below : 

(1) For any gear subjected to a load which does 


0.0. of Mating Gear 
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FIG. 16—DERIVATION OF CORRECTION FORMULAE 


not stress the teeth beyond the elastic limit, the 
deflection is proportional to the load. 

(2) The deflection under a given load per inch of 
face is independent of the pitch; in other words, 
gears of similar proportions (t.e., of the same number 
of teeth and the same pressure angle), but of different 
pitches, deflect equal amounts when subjected to the 
same load per inch face applied at similar points. 
As an example, the deflection near the tip of a twenty- 
five tooth gear of 20 deg. pressure angle, when sub- 
jected to a tip load of 1000 1b. per inch of face, is 
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approximately 0-0003in. no matter what the pitch of 
the gear is. 

The truth of this law is easily demonstrated from 
results taken from the testing machine. A special 
test piece was made having four rack teeth, each of 
different pitch, as shown in the photograph in Fig. 14. 
The rack teeth were made in accordance with British 
Standards Specification, and the pitch from the 
smallest to the largest was made as widely different as 
possible within the limits of the testing machine. 
Actually the four teeth were of 10, 5, 3, and 24 D.P. 
respectively. Loads were applied at the tip of each 
rack tooth, and it was found that the deflection was 


of 20 deg. pressure angle, full depth (British Standard) 
proportions, and the results are embodied in the 
charts given under the next heading. 


Metruop oF ToorH MopIFIcATION. 


From a consideration of paragraphs (1), (2), and (3) 
above it will be clear that the tooth modification to 
compensate for deflection can be considered inde- 
pendently of the pitch, and can be proportioned to 
the load per inch of face applied to the tooth. 

Referring to Fig. 16, it has been shown that the 

odification must start ata point Mon the-line of 


) 





21 





Where W=tooth load in pounds per inch face. 
E=modulus of elasticity. 
8=deflection coefficient obtained from chart. 


The magnitude of the tip modification so deter- 
mined may be applied to both wheel and pinion. 
Strictly speaking, the two modifications should be 
slightly different in combinations other than equal 
gears, due to the fact that the total deflection at 
point M is different to that at point R. In actual 
practice, even with large ratios of reduction, the 
theoretical error is so small as to be negligible. 

It is now only necessary to determine the involute 
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Number of Teeth in Mating Gear 


FIG. 17—CHART FOR Li 


constant for all four teeth under any given load. The 
results of this test are shown on the graph in Fig. 15. 

(3) The deflection due to surface deformation at 
the point of contact is dependent only on the load per 
inch face, and is independent of the number of teeth 
and relative curvature of the gear teeth. It is shown 
in Appendix II that the total compression at two 


e : Ww oe 
curved surfaces is equal to 1-155 iz’ where W is the 


load in pounds per inch face and E the modulus of 
elasticity. The deflection due to surface deformation 


Rack 


action (corresponding to a point M, on the tooth 
profile), the point M being one base pitch along the 
line of action from the point A where the outside 
diameter of the mating gear intersects the line of 
action. The length P M therefore gives the starting 
point for the modification, measured along the line 
of action from the pitch point. This length will be 
denoted by the symbol /,, and its value is plotted in 
Fig. 17 against the number of teeth in the mating 
gear for a pitch of 1 D.P. 

The magnitude of the required involute modifica- 
tion at the point corresponding to B (at the tip of 





is small compared with that due to bending and 
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FiG. 19—CHART FOR DEFLECTION COEFFICIENT 


shear, so that the approximation involved is quite 
close enough for all practical purposes. 

(4) The magnitude of the deflection varies with 
different tooth shapes (numbers of teeth and pressure 
angle); in general the deflection decreases with an 
increase in the number of teeth, as would be expected. 
Owing to the complex nature of the problem it is 
difficult to calculate the deflection for different tooth 
shapes, and at varying points on the profile, and since 
it is necessary to have a knowledge of this to be able 
to apply the results in practice, the deflection varia- 
tion in relation to the number of teeth was deter- 
mined experimentally. To do this it is only necessary 
to test a range of gears of different numbers of teeth, 
since the results apply equally to any pitch, as stated 






Reduction Ratio 





in paragraph (2) above. This has been done for gears 





the tooth) has been shown to be equal to the sum of 
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the individual tooth deflections of the gear and its 
mate, when in contact at a point R one base pitch 
distant from B. The length PB therefore enters 
into the calculation, and this will be denoted by /,. 
The values of J, for a pitch of 1 D.P. are plotted in 
Fig. 18 against the number of teeth in the gear. 

The total deflection of both teeth corresponding 
to a point of contact R in Fig. 16 has been determined 
experimentally and a deflection coefficient § has been 
plotted in Fig. 19 for all combinations of numbers of 
teeth. The actual total deflection at R is determined 


from 1 
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modification at intermediate points between M and B, 
such as at any point N, corresponding to N, on the 
profile. 

The nature of this modification curve at points 
between M and B has been determined empirically 
from examination of a large number of examples, 
and it is found that the curve which smooths out the 
angular velocity diagram is of the form 

a ig 1 5 (me) 
x= 80(SR ass 4 
Where 3y=involute modification at any 
point N. 
3:=involute modification at tip of tooth. 
For the purpose of checking the profile of the 


(2) 


arbitrary 
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FiG. 20—MODIFIED PROFILES 


gear after grinding, it is useful to tabulate the 
involute modifications corresponding to an angle 6 
(Fig. 16) which the tangent to the base diameter 
makes with a line at right angles to OP. Most 
involute testing machines are graduated in such a 
way that this angle is directly read corresponding to 





=tip modification (3s). 





any point on the tooth profile. 
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The angle 0 corresponding to any point N on the 
profile is determined from 


, IN 
6 (in radians) = —— 
( adians) TO 
, 2(,+MN) 
tan Y+- M Reoadabd or et BD 
t.cosy 
Where Y=pressure angle of gear tooth. 
t=number of teeth. 
1, ==P M, which is obtained from chart, Fig. 17. 
In concluding, an illustration of the modified 


profiles for a pair of ground gears is given below. The 
example chosen is a gear combination of twenty and 
forty teeth, 20 deg. pressure angle, full depth pro- 
portions, transmitting a load of 3000 Ib. per inch face 
in the direction of the line of action (tangential load 
at pitch line=3000 x cos 20°). The pitch of the teeth 
would be about 4 D.P., but this does not really enter 
into the calculation, and the results obtained would 
hold good for any pitch providing the tooth load were 
the same. 

The deflection coetticient 3 for a combination of 
20/40 is read from the chart in Fig. 19, and is equal 
to 0-29. The tip modification 5, is determined from 
formula (1) above, 7.e., 
3x 3000 x 0-29 

30 x 108 

Considering the twenty-tooth gear, the values of 
/, and /, are found from the charts in Figs. 17 and 18 
to be 0-423 and 2-3 respectively. Substituting these 
values in the formula (2) above, we have 
MN Ye 


"Obes 


> 


ds 0- QUO87. 


dy = 0- 00087 (, 


and from formula (3) we have 
§6—0-409--0-1065 (MN). 

By selecting arbitrary values for M N, correspond- 
ing values of dy and 6 can be caleulated. (The values 
of MN must be chosen as if the gear were 1 D.P., 
since /, and 7, are also based on 1 D.P.) The same 
procedure is carried out for the forty-tooth wheel, 
and a table similar to the following can now be 
drawn up. (In this table 6 has been converted from 
radians to degrees and the calculations are to slide 
rule accuracy.) 


Pinion. Wheel. 
MN. ig ROPES ——_—__—_—- —— 
Modification. | Angle. Modification. Angle. 
| Deg. Deg. 
0 0 23-45 0 22-8 
0-25 0- 00004 25 0- 00004 23-6 
0-5 0-00012 26-5 | 0-00012 24-4 
0-75 0- 00022 28 0- 00022 25-1 
1-0 0-00034 29-5 0- 00034 25-9 
1-25 0- 00047 31 0- 00047 26-7 
1-5 0-00062 32-6 0- 00062 27-4 
1-75 0-00078 34-1 0-00078 28-2 
1-877 0- 00087 | 34-9 0-00087 28-5 
Fig. 20 shows these co-ordinates plotted on the 


profiles of the two gears. 
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APPENDIX II 


Method of deriving the depth of impression of two curved 
surfaces due to suriace deformation under load. 

If two cylinders of radii y, and y, are pressed together by a 
load W per inch of length, the width s of surface brought into 
contact Fig. 21) is 


see 





4 W y. 
3-04 ae 
\ E J V2 
where E is the modulus of elasticity (Hertz formula). 
Che depth of impression due to surface deformation may be 





determined approximately by finding the sum of the ~ heights 
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¥2) above chords of width s on cireles of radii y, 





21 we have 
y,=A B=B C tan 6/2. 
OC sin 6 tan 9/2. 
When 6 is small, tan 6/2=sin9,2=3sin9 approximately 
Therefore 
4, S sin? 4 
~, ( s y a? 
2°24; 87 
an 
si 1 
nim~ 2 (L+4) 


Substituting in this equation the value of s from (1) above, we 
have 
Bs 
Yt ee he y oo E 
{t should be understood that the above is not intended to give 
actual measure of the surface deformation, since this is 


in 


bound up with the deflection due to compression of the tooth. 
It is introduced to support the contention that the total deflec- 
tion is, for a given tooth shape, independent of linear dimensions 
and dependent on load. 





N THE ENGINEER of May 3lst, 1935, we published 
an account of the sewerage arrangements within 
the former Paris boundaries. It may be recalled that 
this urban system consists of three principal collectors 
and four secondary mains traversing Paris in a north- 
westerly direction to the settling tanks at Clichy, 
where the sewage water is pumped to the Colombes 
station and there raised to a higher level to be con- 
veyed by a gravity main to the farm at Achéres. 
There is another collector in the north-eastern part 
of the town which goes to Saint-Denis. This system 
deals with a maximum of about 1,000,000 cubic 
metres of diluted sewage a day. The growth of the 
suburban population over the Department of the 
Seine, and into parts of Seine-et-Oise and Seine-et- 
Marne, raised a problem of sewage disposal that could 
only be solved satisfactorily by constructing a new 
system complementary to that of Paris and in associa- 
tion with it. The work was undertaken by the Depart- 
ment of the Seine, which embarked upon one of the 
biggest individual schemes yet put in hand for the 
disposal of sewage over a great suburban area. The 
necessity for the work becomes evident when nearly 
one half of the eighty communes in the Department 
send their used water into the Marne, which joins 
the Seine just above Paris. The plan is based upon 
the use of gravity mains which is rendered possible 





The Paris Suburban Sewerage Works. 
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used for flushing streets and storm water. There are 
often considerable variations in the volume of diluted 
sewage which reaches Clichy by gravitation, and the 
channels in the huge oval-shaped mains have to be 
kept clear by automatic flushing devices and portable 
sluices that hold up the sewage and then free it for 
acceleration. On account of the trouble already 
experienced at times with storm water, it was essential 
to avoid anything that would add to the difficulty. 
The suburban system is in communication with the 
Paris mains, and at Clichy when the Paris mains are 
overloaded it will be possible to divert surplus sewage 
into the suburban discharging main to Achéres. For 
this and other reasons the suburban sewage will be 
separated from surface and storm water beyond the 
limit of what may be necessary to ensure a flow in 
mains with the very moderate downward incline of 
15 em. per kilometre. Obstructions will be removed 
by the ordinary method of allowing a ball of slightly 
smaller diameter than the main to be propelled by the 
weight of the sewage behind it through any particular 
section. These mains, of 12-3ft. inside diameter, 
will be able to deliver 10 cubic metres of sewage a 
second. 

As will be seen from the map, Fig. 1, the suburban 
mains surround Paris on the south, east, and north 
and converge by way of Clichy on the north-west 
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by the general configuration of the Department, 
except in a few cases where pumps have to be installed, 
and it differs from the Paris system in the separation 
of storm water from the sewage, which will go to the 
sewage treatment station to be constructed on the 
farm at Achéres. The economical value of farms for 
the disposal of sewage water has been sufficiently 
demonstrated so long as irrigation is limited to the 
varying requirements of farms growing produce for 
a vast neighbouring population. An excess of irriga- 
-tion tends to lessen the soil permeability, and an 
increasing supply of sewage water involves a con- 
tinual extension of farms, which it becomes more 
difficult to acquire within a prescribed area. As the 
suburban sewage will be less diluted than that of 
Paris, in consequence of a partial separation from 
surface water; its use for irrigation purposes might 
create difficulties, so that the construction of a sewage 
treatment station has to be included in the scheme 
that is now in hand. This scheme has given urgent 
attention to modern processes of sewage treatment, 
with which the Service d’Assainissement has been 
experimenting for several years at Colombes and on 
the sewage farms. 

The preparation of the plan for the collection and 
disposal of sewage from all the communes around 
Paris was initiated by the General Council of the 
Department of the Seine when it created a Section 
d’Etudes des Grands Travaux d’Assainissement for 
that purpose in 1927. The conditions are not the 
same as those existing in Paris, where the mains are 
constructed with openings to receive everything 








swept into them from the streets, as well as water 
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FiG. 1—MAP OF PARIS SUBURBAN SEWERAGE SCHEME 


and of Sévres on the south-west to Achéres. In addi- 
tion to these two mains, another will serve the indus- 
trial area to the north of Paris by passing around the 
bend of the Seine from Saint-Denis to Achéres, and 
will be connected up with the Pantin and La Briche 
collector, which is now completed. The Sévres and 
Achéres main joins the southern main, and will extend 
into Paris to the Quai d’Orsay, opposite the Place 
de la Concorde, and another extension is provided 
for the south-eastern suburbs. The thick lines 
on the map indicate completed mains, the broken 
lines show mains in course of construction, and the 
dotted lines are mains that have been authorised 
and will be put in hand as soon as possible. The 
works authorised and under construction are arranged 
with a view to future extensions, depending upon 
what is done by the communes to deal with sewage 
over an area of approximately 183 square miles, 
with a population, including Paris, of nearly 6,000,000. 
The Sévres and Achéres main will be doubled, and 
there will eventually be five mains discharging Paris 
and suburban sewage to the Achéres farm with its 
sewage treatment station. The total length of mains 
now being constructed and authorised under the plan 
is 97 miles. 

Work began early in 1935 on the Sévres and Achéres 
main. As there can be no deviation from the mini- 
mum downward incline of 15 em. per kilometre, the 
work is one of tunnelling, with shafts sunk to the 
required depths, in one case as much as 300ft. On 
a part of the north-eastern section the average depth 
of the shafts is 204ft. Under normal conditions the 
method employed for the construction of tunnels 
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and mains will be seen in Fig. 2. The roof of the 
tunnel is supported by steel voussoirs, the ends of 
which are embedded in the sides, and between the 
voussoirs and the roof there are planks arranged 
longitudinally more or less closely together, accord- 
ing to the nature of the stratum through which the 
tunnel is driven. In the case of the Pantin and La 
Briche collector, which is of rather smaller diameter, 
the roof and sides of the tunnel in friable earth with 
occasional underground water, had to be supported 
by reinforced conerete arcs on concrete piers, with 
planking around thp entire outer surface. The method 
of concreting is shown in the view of a series of 
steel rings centred on a gantry frame (Fig. 3). These 














FiG. 2—GALLERY BEFORE CONCRETING 


rings are built up of segments which are bolted in 
position. The concrete is inserted behind the rings 
to a thickness of approximately 12in., and is packed 
and vibrated with pneumatic tools to a density that 
ensures complete impermeability, the voussoirs being, 
of course, embedded in the concrete. When the 
concrete is set, rings are dismantled and re-erected 
at the forward end. Where conditions are normal, 
the work proceeds satisfactorily, and the tunnelling 
is well advanced on the Sévres and Achéres main, 
but on this and some other sections progress has been 
retarded by difficulties arising out of the geological 
formation. The substrata in the Paris area are 
curiously varied and irregular, and while tunnels in 




















FIG. 3—CONCRETING GANTRY 


some places are blasted through rock, the presence of 
water-laden sands in others introduces problems that 
complicate the work of contractors and engineers. 
Near Sartrouville, within the bend of the River 
Seine, borings reached sands over a bed of clay from 
which water rose to near the surface, the sands extend- 
ing @ distance of a mile and a quarter. The work of 
constructing the main could only be carried on under 
compressed air. Experience in work of this kind is 
not so wide in France as it is in Great Britain, so that 
a part of the material for air locks and the like was 
ordered in England, and French engineers have been 
to this country to see what improvements have been 
made to materials and methods employed for working 
under similar conditions. As there is nothing to 
indicate the air pressure under which it will be neces- 


sary to work, all contingencies have been provided for 
by the massive construction of the reinforced concrete 
shaft that is being sunk down to the sands. The 
inside diameter is 23ft. and the lower wall thickness is 
1m., with the outside diameters reduced by steps 
towards the top. An illustration of the upper part 
of this shaft (Fig. 4) shows where the outside dia- 
meter is considerably increased with a massive rein- 
forcement to form a flange to support the shaft, which 
is suspended from it with practically no solid founda- 
tion. This flange is being made in a fairly deep excava- 
tion and, when completed, the shaft will be continued 
to the upper level and the excavation filled in. An 
air compressing plant has been laid down consisting of 
two single-stage and two multi-stage machines of 
large capacity and absorbing something like 1000 H.P. 
When the shaft with air locks is completed it will be 





water supplies, the strength and impermeability of 
the mains being, as we have seen, ensured by the 
method of construction employed. The difficulties 
are often great in view of the extremely varied 
character of the sub-strata, for gravity mains with 
a small incline cannot be diverted to any appreciable 
extent in course of construction in order to avoid 
those difficulties. The mains sometimes pass through 
curious underground excavations and through many 
kinds of rock and soil. A typical case of shifting soil 
is observable in one of the illustrations showing a 
large fissure in the roof which opened out after 
tunnelling (Fig. 2). At the other extreme, blasting 
through rock for the Sévres and Achéres (Fig. 6) 
main indicates the arduous character of some of the 
work. On the north-eastern sector work was started 
about a year ago and, in consequence of unforeseen 




















FiG. 4—REINFORCEMENT AT TOP OF SHAFT FOR COMPRESSED AIR WORKING 


continued downwards into the sands and the mains 
constructed from both sides. 

Concrete for the construction of the mains is mixed 
by an automatic installation (Fig. 5) at a gravel pit 
at Sartrouville, where the gravel is fed by a conveyor 
to a mill in which coarse stones are crushed. The 
bigger stones are crushed in a separate mill. The 
gravel is raised by a bucket elevator to a rotary 
screen for grading to the required size, and the 
mixing with cement is effected over a rectangular tank 
with hoppers for discharging concrete into lorries 
below. There can be no variations in the proportions 
of gravel, cement and water, so that the quality of 
the concrete is always uniform. The concrete has 
to be conveyed some distance to the shaft, and 
arrangements are therefore made for transport within 
a prescribed time limit. Care in the preparation of 
concrete, as well as in the construction of the mains, 
is necessary to prevent pollution of wells and other 


difficulties, has not progressed beyond the sinking of 
shafts to a total depth of 765 yards over a distance of 
rather less than three miles. The deepest shaft of 
about 300ft. is down to the Beauchamps sands, 
similar to those on the Sartrouville section, but the 
water pressure appears to be much less, and it is 
expected that the difficulty in dealing with these wet 
sands will be overcome by pumping. The lower half 
of the shaft traverses gypsum, and at the bottom a 
chamber is being excavated to contain a concrete 
bed from which sheet piling will be driven to form a 
circular cofferdam of the same diameter as the shaft 
The piling will be sunk to a little above the level at 
which a short tunnel will be driven for the con- 
struction of the main at right angles. Below the level 
of the tunnel there will be a sump from which the 
water will be raised. It is expected that the pumps 
will have to deal with from 60 to 80 cubic metres of 





water an hour. Visits were made to these two sectors 























Fic. 5—CONCRETE MIXING PLANT NEAR SARTROUVILLE 
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because they offered special interest and showed that, 
notwithstanding knowledge of the geological structure 
of the Paris area, there is still much based on surmise, 
which raises new problems when mains have to be 
constructed at a predetermined level. The total 
length of the galleries already tunnelled is nearly 
7 miles and the length of mains concreted 5} miles. 
As will be seen from the sketch map, the sewage 














FIG. 6—-BLASTING GALLERY THROUGH ROCK 


farms extend along the banks of the Seine, beginning 
with the one at Gennevilliers, which was the first of 
its kind to be laid out in 1867. Their total area is 
about 12,500 acres, of which one-quarter belongs to 
the Paris Municipality and the remainder is in the 
hands of private owners. At one time it was pro- 
posed to lay out more farms along the Seine and 
extend the main from Clichy, but the increased 





importance given to sewage treatment under the new 
scheme appears to have rendered such an extension 
unnecessary. As we have already implied, the 
sewage farms, while being effective and economical 
for dealing with sewage water after decantation, 
cannot be used satisfactorily for the less diluted 
sewage which will be sent to them from the suburbs 
in more than double the present quantity, when the 
system of mains now under construction and contem- 
plated is completed. Not many years ago neighbour- 
ing populations aroused so strong an agitation against 
the sewage farms that the Chamber of Deputies voted 
their suppression, as well as the suppression of other 
similar farms throughout the country, but the vote 
never became law, and the agitation died down when 
the inconveniences complained of were avoided by a 
more careful control over the irrigation. There is no 
reason for abandoning the farms so long as the sewage 
water distributed over them does not exceed the 
volume that can be profitably employed for agri- 
cultural purposes. It is because the limit has been 
reached, and will probably be maintained indefinitely, 
that the new scheme can only be carried out in con- 
junction with plants for treating the less diluted 
sewage that will be sent to the farms through the 
suburban mains. Contracts have been given out for 
an installation at Achéres capable of dealing with 
200,000 cubic metres of sewage a day. The prelimi- 
nary work is already in hand and the actual con- 
struction may begin to take shape in five or six 
months’ time. This capacity is only about one-tenth 
of the total amount of sewage that may eventually 
be sent to the farms. The plant will treat the sewage 
on the activated sludge principle in its most modern 
form, with a production of dry manure and the 
utilisation of effluent gases for power. Depending 
upon future developments, as well as upon experience 
with the new installation, the treatment of sewage 
will eventually be extended at Achéres to meet all 
requirements. The work being undertaken by the 
Service des Eaux et de l’Assainissement, under the 
direction of Monsieur Sentenac, will provide the 
Department of the Seine with a system of sewage 
collection and disposal that will be unique of its kind. 
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N the following article we continue our description 
of the engineering exhibits at the Empire Exhibi- 
tion, Bellahouston Park, Glasgow. 


THE Parsons Marine STEAM TURBINE COMPANY, 
Lip. 

In our issue of August 19th we referred to the fine 
model of a 3500 S.H.P. Parsons geared steam turbine 
unit which is displayed inthe United Kingdom Govern- 
ment Pavilion. On the stand of the Parsons Marine 
Steam Turbine Company, Ltd., of Wallsend-on-Tyne, 
in the Palace of Engineering, other models, illustrating 
the various designs of marine steam turbines manu- 
factured by the firm, are shown. Views are displayed 
illustrating the development of the Parsons turbine 





414, October 14th). 


from the ‘“‘ Turbinia”’ of 1894 to the most recent 
naval and mercantile ships. It may be recorded 
that the total horse-power of turbines fitted to naval 
vessels throughout the world is over 48,000,000, 
while the total horse-power fitted to mercantile ships 
is over 8,000,000. The works of the company at 
Wallsend-on-Tyne, which were founded in 1897, have 
from small beginnings now been increased to cover an 
area of over 24 acres with a river frontage of 900ft. 
The working model, which we illustrate in Fig. 178, 
shows the Parsons “ Simplex Unit ” system of marine 
turbines, designed for cargo steamers, which is arranged 
to permit visible examination of the turbine blading 
and gear wheels. The propelling unit consists of two 
turbines, high and low pressure, arranged in series. 


The turbines have a common pinion which meshes 
with the double-reduction gearing driving the pro- 
peller shaft. The unit has been designed in response 
to a demand for a simple and compact all-turbine 
unit, which will fill the requirements of high efficiency 
combined with low first cost. 

For a designed output of 2000 8.H.P., equivalent 
to 2200 I.H.P., with a propeller designed to run at 
75 r.p.m., the total weight of the complete unit is 
about 56 tons. With a boiler pressure of 275 lb. per 
square inch and a total steam temperature of 750 deg. 
Fah., the vacuum being 28}in., the steam consumption 
is of the order of 8-0 1b. per S.H.P, hour. A further 
feature of the design is the maintenance of high 
economy when the set is working at reduced powers. 
The engraving reproduced in Fig. 179 shows a typical 
Parsons low-pressure turbine with the astern turbine 
incorporated. Other models shown on the stand 




















Fic. 180—TURBINE BLADING—PARSONS 


include a working model of Parsons double-reduction 
geared turbine machinery, and a movable adjusting 
block for end-tightened blading. With this gear, 
which can be operated when the turbine is running or 
stationary, it is possible to adjust the axial blade 
clearance to a minimum and thus obtain the maximum 
efficiency. The model also serves to illustrate the 
comparatively large radial clearance which is obtain- 
able with this improved pattern of blading. Several 
specimens of the different kinds of reaction blading 
employed in Parsons turbines are on view, and in 
Fig. 180 we show an assembled sector of blading 
complete with the side locking pieces. In this con- 
nection it may be mentioned that the whole of the 
stainless iron reaction blading material for the two 
new Cunard White Star liners ‘“‘ Queen Elizabeth ”’ 
and ‘‘ Mauretania,” recently described in our pages, 
was manufactured and supplied to John Brown and 
Co., Ltd., and Cammell, Laird and Co., Ltd., by C. A. 
Parsons and Co., Ltd., of Heaton Works, Newcastle- 
upon-Tyne. 


GEORGE CHRISTIE, Lrp. 


A wide range of fine wire products for engineering 
and industrial use is on view on the stand of George 





Christie, Ltd., of Ladywell Wire Works, 197, Broom- 











FIG. 178—-MODEL OF ‘SIMPLEX’? TURBINE 
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loan Road, Govan, Glasgow. The firm is also demons- 
trating the drawing of fine wires and their weaving. 
In Fig. 181 we illustrate the fine wire drawing machine 
which is designed to reduce phosphor bronze wire 
from 0-012in. diameter to 0-002in, diameter, when 


running at a finishing speed of 3000ft. per minute.| means 200 apertures per lineal inch, both in warp 
Che method of reduction is by passing the wire through | and in weft, or 40,000 apertures in each square inch. 


loom, and to adjust the temper-it undergoes an 
annealing process, and is then mouated for weaving 
in the loom, which is on exhibit. 

The weaving plant shown in operation is designed 
to produce fine wire gauze of 200 mesh. This mesh 








Fic. 181—WIRE DRAWING MACHINE—CHRISTIE 


a series of diamond dies, each die in graduated succes- 
sion being pierced with a hole finer than its pre- 
The steps in diameter reduction are in 
percentage progression, and the draught or 
thereby equally regulated throughout the 

It is governed by driving pulleys having 
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The warp wires are mounted at the back of the loom, 
and are brought forward through heddles which 
govern the raising and lowering of the “ sheds,” 
then through a reed having 200 dents or leaves per 
inch, which holds each individual warp wire in position 
and maintains it at the desired fractional distance 





noted, a particularly fine and regular sheet of metallic 
gauze which somewhat resembles silk in its texture 
and fineness. 


P. anp W. MacLe.uan, Lip. 


The stand of P. and W. MacLellan, Ltd., of Clutha 
Works, Glasgow, in the Palace of Engineering, has 
been specially designed to illustrate the wide range of 
structural engineering, railway and bridge work 
carried out by the firm. This result has been 
achieved by means of models and by a series of 
photographs showing recent contracts completed and 
in course of construction. The models include a road 
and rail bridge, a road bridge, a four-wheeled steel 
hopper wagon, and a four-wheeled high-sided steel 
goods wagon. Another scale model represents the 
Jinja road and rail bridge over the River Nile in 
Uganda, which was built by the firm to the order of 
the Crown Agents for the Colonies, and comprises 
an arched span with a distance of 260ft. between the 
centres of the bearings, and two approach spans, 
each 100ft. in length. 

Among the photographs is one showing a steel tank 
and tower recently supplied to the order of the Crown 
Agents for the Colonies. The tank has a designed 
capacity of 200,000 gallons, and has a diameter of 
36ft., with a cylindrical length of 21ft. and a hemi- 
spherical base, complete with roof and all the neces- 
sary fittings. The tower supporting the tank has a 
height of 55ft. from the ground level to the top of the 


platform. Work is now proceeding on a duplicate 
order. Examples of building construction include a 


Glasgow factory built of high-tensile steel, which was 
fabricated and erected by the firm, and the new 
Lancaster House telephone exchange at Liverpool. 
This structure has six floors with a central hall, and 
a roof of arched ribs, with 2300 tons of steelwork. 

Fig. 182 serves to illustrate the bridge over the River 
Findhorn, which was constructed and erected by 
P. and W. MacLellan, Ltd., for the Joint County 
Council of Moray and Nairn. The bridge consists 

















Fic. 182—BRIDGE OVER RIVER FINDHORN—MACLELLAN 


graduated circumferential speeds between each pair| from its neighbour. 
spacing of the warp wires, both as regards number | bearings. 
The weft wires are projected by | The work was carried out under the supervision of the 


of dies. In order to ensure accuracy and regularity 
continual checking tests are made so that the regu- 
larity of diameter and constant roundness of the wire 
is maintained. The finished wire intended for weav- 
ing purposes, when taken away from the drawing 
machine is too hard for manipulation on the weaving 


and regularity. 
moving arms on the loom between the top and bottom | consulting 
sheds of the warp wire, just as in ordinary textile |} MM. Inst. C.E., 
contract, 


weaving. 
minute accuracy, and the resulting wire cloth is, we | the 20-ton implement truck shown in Fig. 183, one 











The whole process is conducted with 


FiG. 183—20-TON 





IMPLEMENT TRUCK—MACLELLAN 


The reed ensures the accurate | of an arch span with 470ft. between the centres of the 


It is situated between Forres and Nairn. 


Blyth, 
recent 


engineers, Messrs. Blyth and 
of Edinburgh. Another 
which is also illustrated on the stand, is 
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FIG. 184—PALACE OF 


ENGINEERING BOILER HOUSE—WILSON 


FIG. 185—SPRINKLER MECHANICAL STOKER—NEIL 
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of a number completed to the order of the London, 
Midland and Scottish Railway Company. These 
trucks have a wheel base of 25ft., with a length 
over the buffers of 37ft. and a tare weight of 9 tons 
18 cwt. Modern welding practice is represented by 
the steel syphons supplied for the Laggan Dam in 
connection with the Lochaber power scheme. 

Attention is called to the shipbreaking side of the 
firm’s business and photographs of a 27,000-ton liner 
in course of being broken up are shown. 

Witson BorterRMaAKeERS, LTD. 

A working exhibit by Wilson Boilermakers, Ltd., 
of Lilybank Works, London Road, Glasgow, E.1, is 
the boiler for the Palace of Engineering, which we 
show in engraving, Fig. 184. It is an economic boiler 
of Wilson design, constructed as a self-contained unit, 
with a length of 10ft., a diameter of 6ft., and a work- 
ing pressure of 100 1b. per square inch. The boiler, 
as shown in Fig. 184 is fired by a John Thompson 
Triumph forced draught mechanical stoker. In the 
design special attention was given to the combustion 
chamber, which has a large capacity. The steel 
casing of the chamber is lined throughout with fire- 
brick and the top is closed with a Keystone suspended 
flat arch. The back of the chamber is also lined with 
fire-brick of Yin. thickness, and 2in. of Newall’s 
‘*‘ Newtempit ” insulation is inserted between the fire- 
brick and the steel casing. The soot-blowing installa- 
tion is by Clyde Blowers, Ltd., of Glasgow, and in 
design it follows closely that described in last week’s 
Exhibition article. In addition to the standard 
steam and water mountings which were supplied by 
Hopkinsons, Ltd., of Huddersfield, the boiler is fitted 
with a Hilo alarm and feed-water regulator, manu- 
factured and supplied by Ronald Trist and Co., Ltd., 
of Brixton Road, London. The induced draught 
installation shown to the right of Fig. 184 was designed 
and built by Davidson and Co., Ltd., of Belfast. The 
boiler and pipe insulation was carried out by Newalls 
Insulation Company, and the pipework was designed 
and supplied by Stewarts and Lloyds, Ltd., the feed 
pump being supplied by G. and J. Weir, Ltd. 

J. AND J. New (TEMPLE), Lrp. 

Several patterns of retort and rocker fire-grates for 
industrial and marine services are to be seen on the 
stand of J. and J. Neil (Temple), Ltd., of Temple Park 
-- lronworks, Glasgow, W.3. We have chosen for illus- 
tration the new type of sprinkler mechanical stoker 
which has recently been successfully operated on a 
wide variety of fuels. The principles of design are 
clearly shown in engraving Fig. 185, and the drawing 
reproduced in Fig. 186, which is a section through the 
grate. Instead of employing a massive cast iron 
iurnace front, which with the expansion and con- 
traction of the boiler is very difficult to keep in align- 
ment, standard steel plate furnace fronts and firing 
doors are retained, and the stoking mechanism is 
mounted on an air or water-cooled hollow panel or bed- 
plate, which is suspended in front of the furnace 
tronis, but is not bolted or fixed to them. By this 














rotors mounted on the base of the hoppers, and they 


are designed to be regulated to five different rates of 


feed by a totally enclosed silent ratchet mechanism, 
which can be operated while the stoker is running. 

The actual operation of the stoker is very simple, as 
the fireman is only required to adjust the feed control 
lever in accordance with the load at which the boiler 
is working. The deflector plates are arranged inside 
the casing and the control handles can be locked in 
position to suit any particular length of grate. 

Whilst the new stoker has been primarily designed 
to burn graded fuels, very successful results, we 
learn, have been recently obtained with washed gum, 
using a special design of hopper, in order to prevent 
the wet fuel from sticking. Another feature of the 
design is the ability to use unusually large firing doors 
—a point which is of importance in many industries. 

Provision in the design is made to prevent the 
jambing of the mechanism by large pieces of coal. 
When using double nuts, however, an additional feed 
regulator control is fitted on the front of each casing. 
With this type of stoker it is claimed that a level fire 
can be maintained and no trimming is needed. Many 
experiments have been carried out in order to deter- 
mine the shape of the casing, the best path for the 
fuel, and the most advantageous design of the 
impeller and the internal baffle plates. Boilers are 
now in operation with fires up to 4ft. in width and 
8ft. in length for each single stoker. 

Finally, brief mention may be made of a simple and 
effective type of controller for colliery tubs, which is 
shown and demonstrated on the stand. With this 
controller one, two, or more tubs can be passed at a 
time. The design is simple and robust and will, it is 
claimed, stand hard and continuous usage without any 
special attention. The device is one which makes 
possible rapid handling of colliery or mine tubs under 
gravity systems or with cage loading machines. 

J. Collis and Sons, Lid.—In referring to the exhibits 
on the stand of J. Collis and Sons, Ltd., in last week’s 
issue, the Collis truck illustrated was stated to be of 
‘** the assisted leverage ’ type. We are informed that 
it is of the * all-hydraulic ”’ type. 

(To be continued.) 











The Paris Motor Car Show. 


THE regression of the French motor car industry 
that has continued for many years is a conse- 
quence of the general economic upheaval, and more 
particularly of fiscal charges imposed directly and 
indirectly on motor car users, who last year con- 
tributed to the State something like 7500 million 
francs, nearly one-half of which was devoted to road 
construction and maintenance. The production of 
cars in France during 1937, excluding commercial 
vehicles, was 207,430, or nearly 100,000 less than in 
1930. In the same year the number of cars exported 
declined to 25,114. Within a comparatively short 
period the country fell from the first to the fourth 











\ rank in the production of motor cars. This regression 
a is not normal and motor car manufacturers and 
engineers have lost none of their skill and initiative 
or their ability to turn out cars in any required 
number, but they are confronted with restrictions in 
foreign markets, a compulsory economy at home, 
where there is, as yet. no stability in a devaluated 
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FiG. 186—SECTION THROUGH 


means good alignment is ensured and the parts are 
kept cool. Overhead shaft drives are done away with 
and the stoker is driven from a $ H.P. to } H.P. motor, 
which can be mounted on the wall of the flue, on an 
inclined bracket, which incorporates a tensioning 
device for the ‘‘ V”’ belt. 

The gear-box comprises a combined worm reduction 
and bevel drive, which is completely enclosed and 
forms an oil bath for the gears. This casing and all 
the essential bearings are designed to be dustproof. 
‘The worm runs at a speed of approximately 700 r.p.m. 
and is coupled directly to the fuel impellers, which 
rotate ‘continuously at this speed inside the stoker 
The fuel measuring device comprises feed 


casings. 
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MECHANICAL STOKER—NEIL 


currency and living costs, and, more particularly, 
with a national policy of partial self-sufficiency in 
motor fuels that tends to an inflation of petrol prices. 
Higher taxes on imported oil fuels and petrol have 
accompanied State efforts to impose alcohol as a 
mixture, charcoal suction gas, and other national 
products, less, perhaps, with the object of reducing 
expenditure abroad than of ensuring more security 
of transport in times of emergency. Whether this 
policy will fulfil its aims remains to be seen, though it 
is fairly certain that eventually it will be partially 
successful, so far, at least, as commercial vehicles are 
concerned. Makers are therefore confronted with the 
problem of building special engines to use national 





fuels, which they can only undertake when all the 
technical and economic difficulties are successfully 
overcome, and of constructing touring cars to run 
with a minimum consumption of petrol with the 
object of widening a home market that is being 
restricted by the higher cost of the fuel. Economy 
is the primary object aimed at in running costs and 
car production, and this has to be achieved while 
providing a type of car that will meet the require- 
ments of an average class of buyers who have to 
economise in expenditure and yet be supplied with a 
full share of comfort, safety, and convenience that 
are inseparable from automobile engineering. The 
maker has to give more to the user for a very small 
margin of advance in selling prices. This type of car 
is one of the principal features of the Paris Motor 
Show, which opened in the Grand Palais on Thursday, 
the 13th of this month, and will close on Sunday next. 

The type of car for the ordinary user has settled 
down to one with a four-cylinder engine having a 
cylinder capacity between a little more than 1000 
and less than 2000 cubic centimetres. Somewhat 
higher compressions are possible with the use of 
aluminium alloys for cylinder heads, and a four- 
cylinder engine of 1090 cubic centimetres capacity, 
for example, will develop 34 H.P. at 4000 revolutions 
a minute. Overhead valves have been more largely 
revived in these and other engines. While there is 
some gain in fuel economy by carburetter and other 
expedients to approach more closely to a theoretical 
engine efficiency, the only way to economise still 
further is to reduce the car weight. All these cars 
have low chassis and are provided with four seats, 
and in the construction of frames one departure from 
the usual practice in a front wheel driven car is to 
constitute the frame with the lower sections of an 
aluminium alloy body. It is claimed that the forms 
of these pressed sections offer a particularly high 
longitudinal resistance to shocks. An idea for fuel 
economy is to make the best use of light materials for 
the construction of rigid chassis. The stated petrol 
consumption in the small type of car referred to is 
from 6-5 to 8 litres for 100 kiloms., according to the 
load and road conditions. In this category of cars 
there are two with front wheel drives, which have 
obvious advantages and also some inconveniences 
that preclude their application to bigger vehicles. 
All that can be said of them is that they maintain a 
certain popularity, but there is no evidence yet of 
their breaking new ground. In dealing with their 
own special problems French makers appear to have 
produced a type of car that, in its essential features, 
resembles popular models of foreign cars, and such 
similarity is inevitable in an international industry 
where differences are only influenced by national con- 
ditions. In France the conditions are particularly 
difficult from an economic standpoint, since makers 
must be able to produce a car selling at from £112 at 
the present rate of exchange, and capable of meeting 
the exacting requirements of the average user, and 
this had to be done at a time when labour strikes and 
the forty hours’ week with higher wages paralysed 
the automobile industry until factories could bo 
equipped and organised in a manner to meet the new 
situation. These changes have had the effect of 
compelling makers to start with the “ rationalisation ”’ 
plan which was suggested at the beginning of the 
crisis as offering the only means of enabling the 
industry to cut down production costs. It is not 
likely that the original plan will be carried out, but 
there is a tendency towards concentration, and makers 
are producing fewer models. The result of this change 
is the production of a light car which, makers hope, 
will fully meet the needs of a considerable category 
of prospective buyers who now see that they are 
offered more value for their money than they could 
have anticipated. 

Among the big touring cars there is little novelty 
in mechanical devices, but a mass of detail shows how 
makers are looking to refinernent for progress. The 
new Delaunay-Belleville six-cylinder chassis is an 
interesting example of such developments in French 
engineering. The six-cylinder engine is coming back 
to its former prominence, and another new car with 
an eight-cylinder engine indicates that more atten- 
tion is being given to the construction of powerful 
high-class cars that are at present largely supplied to 
the French market by foreign makers. The use of 
automatic and pre-selective variable-speed gears is 
generally limited to the very few devices that have 
proved their reliability. They are usually fitted to 
the requirements of customers. Some makers of 
small cars even fit the Cotal electro-magnetic gear at 
extra cost. So much has been done for the suspension 
of chassis and for independent wheels that there are 
now plenty of combinations of elements wherewith 
makers can provide their own solutions of suspension 
problems. For the moment, no new principle of 
suspension appears to have been offered. There is a 
new mechanical servo-control for brakes, and with 
the hydraulic, Westinghouse air brake, and other 
operating devices the braking arrangements aro 
effective, even for the heaviest lorry, and some of the 
lorry chassis in the Show are built for very heavy 
loads. The foreign participation in the Show is 
large, with cars from Great Britain, the United 
States, Germany, and Czechoslovakia. On the whole, 
the Show is remarkable for the progress made by 
the French industry during a period when it was 
overwhelmed by economic difficulties. 
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The Functions of Cutting Fluids* 
By Professor H. W. SWIFT, M.A., D.Sc., M.I. Mech. E. 


HAVING regard to the fact that swarf is one of the chief 
products of the engineering industry, it is surprising that 
we know so little of the mechanism of its production. The 
incompleteness of our understanding of the action of 
cutting tools generally and the lack of agreement between 
experts on many of the problems of cutting tool practice 
are due mainly to the large number of variable conditions 
which are imposed by industrial needs and mask the basic 
principles of cutting action. Of these conditions the use 
of cutting fluids is but one, and the engineer may perhaps 
be forgiven if he has neglected to study it fully, in his pre- 
occupation with such matters as tool material and form, 
speeds and feeds, economics of cost and quality, and in 
his attempt to keep pace with the new working materials 
and tool metals which are continually becoming available. 
Whatever the reason, the mechanism of cutting fluid 
action has lacked systematic study in this country, and 
for what information we have we are largely dependent on 
the work of Boston and his associates in America. 

Any understanding of the functions of cutting fluids 
must be based on an appreciation of the mechanism of 
cutting itself, and to this problem workers in this country 
have in the past made notable contributions. In the light 
of this work it is possible at least to form some picture of 
the cutting processes on which the action of cutting fluids 
will need to be superposed. In a short paper it is clearly 
impossible to analyse each cutting process in its relation- 
ship to cutting fluids. It is proposed, therefore, to consider 
only basic principles, to present some account of the 
mechanism of cutting, to inquire how a cutting fluid might 
facilitate this mechanism and to what extent these facilities 
are provided by the cutting fluids at present available. 

ACTION OF A CUTTING TooL. 

With the possible exception of grinding wheels, all metal 
cutting tools are fundamentally related to a basic form, 
una for simplicity the planer tool may be regarded as 
their prototype. The essential geometrical features of this 
tool in its relation to the work are the cutting edge (C), 
the cutting angle («), and the clearance angle (8) (Fig. 1). 
In order to obtain a picture of the cutting action we shall 
assume, for reasons which will be clear later, that a chip 
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has just broken away from the work, leaving an oblique 
plane of fracture C D. As the tool moves forward relative 
to the work, the materia] just in front of the point C is 
penetrated and crushed by the point of the tool, and at the 
same time is sheared along the plane C Z. 

(a) If the crushed material is brittle, it disintegrates and 
is expelled, leaving the tool in the position shown in 
Fig. 2. At the same time the resisting force on the tool 
has increased, and with it the stress in the uncut strip C, D, 
which is under compression from the tool, and conse- 
quently in shear on oblique planes. As the crushing 
process continues the shear stress increases with the tool 
force, until a point is reached where the material fails 
across @ plane C,D, of maximum shear and the chip 
C, D, D is ejected. The cycle of operations then repeats 
itself with C, D, as the new surface for attack. 

In this case the face C B of the tool is under pressure 
near the edge C, but relatively little sliding movement 
oceurs on this surface. The point C also presses into the 
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work normal to its surface Y Z in so far as is necessary to 
clean or burnish any asperites left by the shearing action. 
A certain frictional loss is therefore involved by the 
burnishing action, as well as by the expulsion of swarf. 
The main absorption of energy, however, is in disintegrat- 
ing the material of the work. 

(b) If the material is not brittle it does not disintegrate 
at the commencement of the cycle, but forms a badly 
distorted pad, and shears away from the body of the work 
at C,, as indicated in Fig. 3. 

As this pad develops the resultant thrust from the tool 
increases in value as before, and its line of action moves 
away from the line Y Z as indicated. This produces a 
condition of combined tension and shear at the end of the 
incipient crack at C,, which therefore tends to extend as 
indicated at C, in Fig. 4, and a system of compression with 
its induced shear on oblique planes in the uncut strip C, D3. 

As this action proceeds if the material is ductile the 
pressure of the tool face will bend the heel E of the 
incipient chip (Fig. 5) away from the body of the work, 
opening and further extending the crack C, as the tool 
advances. In this way a shaving begins to form and to 





* The Institute of Petroleum, October 11th. 





curl away from the face of the tool. The crack Cy may not 


extend regularly, however. After an initial extension the 
bending action occurs under a reduced tool pressure, 
which may be insufficient to continue the crack. As the 
tool then moves forward it first bends the chip (Fig. 6), but 
as it approaches the end of the crack the bending action 
gives place to shearing, with its increased resistance, 
slipping occurs along some plane through C, and the crack 
extends from C,. This relieves the pressure by allowing 
bending to recommence (Fig. 7), and the cycle continues, 
producing a shaving which is more or less severely sheared 
and corrugated near its outer surface, but smooth on its 
inner surface, owing to the burnishing pressure of the tool 
face as it is rubbed along it. Although the face of the chip 
is also burnished, the surface Y Z may be left with more 
or less regular “ chatter’ marks, corresponding to the 
cycle of fluctuating action, and therefore bearing some 
relation to the depth of the cut. The length to which the 
shavings develop depends on the residual strength of the 
sheared sections ; in most cases they will break at some 
point remote from the seat of operations, probably where 
they press on the work after curling back. 

In some cases, particularly with deep cuts in a not very 
ductile material and with large cutting angles, the crack 
extension at C, (Fig. 4) may be delayed, with the result 
that the chip is sheared off along a plane such as C, D, 
before the bending process has fully developed, and short, 
partly curled chips are the result. In other cases, with 
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very ductile material, smaller cutting angles and higher 
cutting speeds, the cutting process is more nearly con- 
tinuous, long, strong shavings are formed and a regular 
surface is left on the work. As with brittle metals, the 
work surface of the crack C, is cleaned and to some extent 
burnished by the edge C of the tool as it follows up, and 
a normal force necessary to carry out this function exists 
between the tool edge and the surface Y Z. 

In this cutting process friction occurs with great 
pressure and considerable sliding on the face of the tool, 
burnishing friction occurs at the tip of the tool, and a 
great deal of work of deformation is converted into heat as 
the chip is sheared, torn, and bent. The smaller the 
cutting angle the less will be the bending strain, the more 
efficient the splitting action on the crack, the less inter- 
mittent the shearing and thickening of the chip, and the 
smaller the cutting force required. 


LUBRICATION AND COOLING. 


Let us now consider in what ways a suitable fluid may 
assist in the mechanism of cutting as sketched above. 
In the first place, there is clearly an opportunity for con- 
siderable saving by lubrication if a suitable lubricant can 
be found. The work of actual deformation of the chips is 
largely an intrinsic property of the metal itself, and cannot 
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therefore be substantially affected by lubrication. In a 
general way it is to be expected that those metals which 
have high strength and ductility and which are greatly 
distorted in the process of cutting will absorb more energy 
of deformation than others, although this is not as yet 
fully substantiated by test. 

Frictional action of more ordinary type occurs between 
the face of the tool and the chip or shaving, and between 
the tip of the tool and the surface which it burnishes. 
The forces which give rise to these two components of 
friction are difficult to determine separately, but tests 
indicate that with the cutting angles normally employed 
the two forces are of the same order for ferrous metals, 
whilst for brass and copper the burnishing force is con- 
siderably less. 

From figures obtained by Stanton under certain experi- 
mental conditions for nickel steel and cast iron at appro- 
priate cutting angles we find, if we adopt his suggested 
value of 0-35 for the coefficient of friction, that the total 
resistances to the tool under comparable conditions were 
250 1b. and 2121b. respectively, whilst the effective 
frictional resistances were 1281b. and 85 lb., leaving 
‘** deformation resistances ” of 122 1b. and 127 Ib. respec- 
tively. It is interesting to note, in passing, the rather 
remarkable fact that the actual work of deformation was 
practically the same in the two metals, although their 
mechanical properties are markedly different. Other 
resistance figures from the same paper suggest that the 
total work of cutting would be sufficient, if no heat went 
elsewhere, to raise the general temperature of the steel 
chips about 1000 deg. Fah., and of the cast iron and brass 
turnings rather less. The actual work of deformation 
would account for a temperature rise of the order of 
500 deg. Fah., and friction for the remainder. Of the work 
of deformation a certain proportion passes to the stock, 
whilst the frictional work is divided between the chip, the 








Owing to the high local frictional temperature at the 

ints of contact of the tool with chip and stock, it is 
unlikely that any appreciable fraction of the heat of 
deformation passes to the tool. So far as the tool is con- 
cerned, therefore, the heating is largely due to friction, 
and this also applies in the main to the stock. On the 
other hand, the heat carried by the chips is mainly due to 
deformation, and only in a lesser degree to friction. 

From the standpoint of efficient cutting the condition 
of the chips is secondary to that of the tool, and also less 
important than that of the stock. It must also be remem- 
bered that heating tends to be cumulative in the tool, 
whilst the chips and to some extent the stock are con- 
tinually carrying their heat away. The primary function 
of a cutting fluid is therefore to limit the temperature of 
the tool. This can be effected either by prevention or 
cure ; the frictional heat passing to the tool can be reduced 
by lubrication, or the temperature rise due to the heat 
generated can be reduced by the cooling action of a 
circulating fluid. In principle, prevention is better than 
cure, and effective lubrication would not only reduce the 
temperature of the tool and the stock (minimising dis- 
tortion), but would also reduce the power required for 
cutting and promote continuity of chip formation and so 
improve the work. On the other hand, under the drastic 
conditions imposed by cutting, efficient lubrication is 
much more difficult to achieve than efficient cooling, and 
except with light duties and low speeds (where the failure 
of lubrication would have no serious consequences) there 
is greater safety in a coolant than in a lubricant. There is, 
of course, greater virtue still when the two functions can 
be combined in a single fluid. A fluid which provides 
efficient lubrication and cooling will not only perform the 
essential functions of increasing tool life and performance. 
it will also reduce power consumption, prevent distortion 
of the work, improve accuracy and finish, and wi!] also 
help to remove chips where necessary. 

The perfect cutting fluid has (pace sundry manufac- 
turers) not yet appeared. Its essential properties are a 
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high specific heat, fluidity, and good lubricating pro- 
perties. Its subsidiary requirements are mainly negative ; 
it must be non-corrosive, non-injurious, non-inflammable, 
and stable. 

The cutting fluids in common use fall into four groups : 
aqueous solutions, aqueous emulsions of soluble oils, 
straight oils (mineral, fatty, or compounded), and “ doped ” 
oils (containing sulphur, graphite, or other addition). 
Of these the solutions and weaker emulsions have specific 
heats about twice those of the oils and about ten times 
those of the ordinary metals. Good fluidity also assists 
heat disposal by convection, and here again the aqueous 
groups are superior, water being a hundred times more 
fluid than an ordinary machine oil at ordinary workshop 
temperature. On the other hand, surface tension, which 
adversely affects the wetting and penetrating power of a 
liquid, is three times greater for water (and still more for 
aqueous solutions) than for ordinary oils. 

The lubricating property of a liquid under the drastic 
pressure and surface conditions prevalent in metal cutting 
cannot be assessed by ordinary bearing standards. Vis- 
cosity, for instance, is no index of this property. It is 
essentially a surface as distinct from a mass property, 
and for that reason the “‘ active principle ” need not be in 
concentrated form. The efficacy of sulphur and graphite, 
for example, which has been demonstrated in a number of 
cases, is not materially improved by additions beyond a 
certain small proportion. Up to the present time no 
correlation has been established between the efficacy of 
a cutting lubricant and any other physical or chemical 
properties, and the only satisfactory method of assessment 
is by direct test with a cutting tool. 


Curtine Fiuip TEstTs. 


Two kinds of test have been applied in connection with 
cutting properties ; in one the endurance or performance 





stock, and the tool, the last receiving a double share. 





of the tool is determined, and in the other the cutting force 
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or power. The former test takes account of cooling as 
well as lubricating conditions, whilst the latter is essen- 
tially concerned with the effects of iubrication. Systematic 
investigations of cutting forces with various fluids have 
been carried out by Boston in drilling, planing, and 
turning operations, and he has also made performance 
tests In sawing and turning. 

He found that drill torque was reduced by suitable 
cutting fluids in all cases except free-cutting brass. The 
maximum reductions were from 7 per cent. with free- 
cutting steel to over 30 per cent. with carbon steels and 
aluminium. The most effective fluids were sulphurised 
oils. Water and emulsions were useful with nickel-chrome 
and high-carbon steels, but otherwise straight oils were 
better. Planing tool tests on the nickel-chrome steel 
gave a similar order of merit to the drill tests on this 
material, although the greatest saving in power was 15 per 
cent. instead of 22 per cent. In lathe tests on a low-carbon 
steel the sulphurised oils again behaved well, as did also 
those oils containing lard oil. The maximum diminution 
in cutting force was 15 per cent. Lathe tests on the 
nickel-chrome steel also showed the advantage of 
sulphurised oils, but water and emulsions were found 
ineffective. 

_In considering these figures it will be appreciated that 
since the work of deformation is largely unaffected by 
improved lubrication, the diminution in friction is much 
greater than the percentages shown. 

Performance tests on a machine saw with various metals 
showed a time saving in cutting under fixed conditions 
up to 49 per cent. with a sulphurised oil, and this oil also 
did well in a dulling test. Other fluids varied somewhat 
in their behaviour with different metals, a light mineral 
oil being on the whole the least satisfactory. Endurance 
tests on a lathe turning nickel steel showed that for a tool 
life of twenty minutes aqueous solution and emulsions 
allowed an increase in cutting speed of about 25 per cent. 
and mineral oils about 15 per cent. In similar tests on a 
nickel-chrome stee! cutting speed increases were about 
15 per cent. with soda water or sulphurised oil, 10 per cent. 
with emulsions and rather less with mineral oil. Colloidal 
graphite in water showed little advantage, but colloidal 
graphite in oil emulsified with water or diluted in plain 
mineral oil gave results superior to any of the other fluids. 
The most effective cutting fluid was found to depend on the 
prescribed tool life, and for lives shorter than thirteen 
minutes the greatest cutting speeds were permitted by 
aqueous solutions. 

In order that a cutting fluid shall be effective it must be 
applied in the proper quantity and in the right way. 
Generally it is considered that an ample flow at a moderate 
velocity provides the most efficient cooling action, although 
Burley found that variations of stream velocity for a given 
flow had little effect, and in some cases where the fluid is 
relied on to remove swarf (as in deep drilling) a high velocity 
is advantageous. 

There are also certain cases where the volume of coolant 
may properly be restricted. Apart from certain metals 
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and operations for which the use of a cutting fluid is 
unnecessary, there are certain conditions under which effi- 
cient cooling may prove a disadvantage. Dempster Smith 
found that a cutting emulsion reduced the life of a tool 
when taking fine cuts on carbon steel, owing to its quench- 
ing action on the heated surface pearlite, and it has been 
suggested that too efficient cooling may restrain the flow 
of surface molecules necessary to produce & high finish. 
It has also been found that the life of a tool increases as 
its temperature is raised up to a certain point. Hence a 
coolant is inadvisable under conditions which.do not heat 
the tool above its optimum temperature. 

The cutting fluid should, of course, be applied as close 
as possible to the point where the cooling action is required, 
and it has long been the general practice with lathes to 
apply the fluid to the chip at the point of its removal from 
the stock. If, however, as argued above, the primary 
object is to cool the tool, it would appear that either a 
lateral stream on to the tool, or one in the direction B in 
Fig. 8, should better achieve this object. There is direct 
experimental evidence in favour of the direction B, for 
Burley found that while a given flow from A improved the 
tool performance by 34 per cent., the same quantity from B 
improved it by 70 per cent. He also found that up to a 
certain point the improvements due to two streams A and 
B were cumulative when they operated together. 

The lathe tool presents the most difficult problem, 
because its action is continuous, its cutting speed often 
high, and its duty onerous. In a planer the action is 
intermittent and the speed generally lower. In the case 
of a milling cutter the action of any one tooth is inter- 
mittent, there is ample room to apply fluid and each tooth 
can carry its own supply of Inbricant to the work. In 


cases where finish is important the amount of heating is 





generally small, and the cooling problem is quite secondary 
to lubrication ; fortunately so, for efficient cooling would 
be difficult to arrange in such processes as screwing, 
tapping, and broaching. In this respect grinding is an 
exceptional case ; here cooling is the only function of the 
fluid—tubrieation would merely destroy the bite of the 
wheel—and since the dimensions of the finished work are 
important, it is the work quite as much as the wheel to 
which the coolant should be applied. 
CoNCLUSIONS. 

1, The limited data available appear to show that the 
heat of chip deformation and the frictional heat are of the 
same order, but the heating of the tool itself is due mainly 
to friction. 

2. There is experimental evidence that a slightly 
sulphurised oil has better anti-frictional properties than 
other fluids for which data are available. 

3. For purposes of heat dissipation, aqueous solutions 
and emulsions are superior to oils. 

4. Conditions in practice vary so widely that no single 
fluid is likely to fulfil all cutting requirements. An 
emulsion with sulphonated oil base, provided it were 
stable and non-tarnishing, would appear to have prima 
facie claims to consideration for most purposes. 

5. There is need for a systematic study of the mechanism 
of action and the overall performance of cutting fluids 
under controlled conditions representative of practice. 








Engineering Notes from China. 


(By our own Correspondent.) 
Hone Kone. 


The British Outlook in China. 


ACCORDING to the researches of Professor C. E. 
Remer, a recognised authority on the subject, the indus- 
trial investments and loans of Great Britain and Japan 
in China are worth, respectively, £294,600,000 and 
£268,450,000. The British proportion of total foreign 
investments in China is 36-7 per cent. and that of the 
Japanese is 35-1 per cent. It must, however, be remem- 
bered that, in addition to the investments in China, the 
British have invested many millions of pounds sterling in 
Hong Kong. Thus the cost of the construction and equip- 
ment of the Taikoo Dockyard and Engineering Company, 
Ltd., the largest employer of labour in the Colony (except 
the local Government) must have been three or four 
million pounds sterling, possibly more. (This firm has 
registered offices in London and, unlike many Far Eastern 
companies registered under British law in Hong Kong, 
pays annual income tax to the “ home” Government.) 
So that it is evident that British capital has played an 
important part in the modern industrial work that has 
been done in China. 

The immediate objective of Japan is the development 
of the coal and iron deposits in North China. A great deal 
of capital will be needed, not only to mechanise the mines, 
but to provide reasonable transportation to the sea. So 
far as iron ore—badly needed by Japan—is concerned, it 
is estimated that 54 per cent. of the deposits are in North 
China, 35 per cent. in the Yangtze Valley, and 11 per cent. 
in the south-east of China. The latest figures show that 
the iron ore production of North China is about 200,000 
tons a year, or only 14 per cent. of the total output of 
China. In 1936 Japan imported 3,830,000 tons of iron ore, 
75 per cent. of the total used. The supply from China 
was 1,250,000 tons. Japan also aims to develop the 
manganese ore deposits in China, estimated by geologists 
to total over 22 million tons; tungsten ore, estimated at 
nearly one million tons; and antimony ore, estimated at 
about 3} million tons. It is evident that there must be 
large capital expenditure on mechanisation if these ores 
are to be transferred to Japan. It will be interesting to 
know the terms arranged and the centres where the loans 
will be raised. 


New Road Construction. 


It would be a daring mind that would attempt 
to forecast the political results that will emerge from what 
is going on in the Far East, but it is quite safe to prophesy 
that the social and economic results will be profound, for 
there will be a very great increase in engineering work of 
all types as soon as peace returns. ‘‘ The imponderable 
forces ’’ that decide human destiny are at work, and not 
only the industrial nations, but the Chinese themselves, 
are planning for the import of machinery into undeveloped 
provinces. The main objective of the Japanese in China 
has been development of the great potential market for 
their exports and the supply for their industries of rich 
stores of raw materials—especially coal, iron, and cotton— 
which exist, especially in North China. The British 
Empire, the United States, Germany, and other Powers 
regard China as a vast potential market, particularly for 
their heavy industries and machinery. The Chinese 
officials, industrialists, and even academic scholars, are 
united in the belief that only by the intensive extension of 
engineering works can the nation preserve its independence. 
Tremendous progress has been made in road construction 
in recent months, especially in South China. Large 
numbers of motor lorries carry supplies from ports in 
Indo-China for over a thousand miles into the interior of 
China. Desperate efforts are being made to build roads 
in the interior provinces and the new road into Burma is 


progressing rapidly. 
A Plant in Formosa. 

It is, however, not only in China that there is a 
possible market for steel and machinery ; all over the Far 
East natural resources are being utilised and developed 
by engineering appliances. Malaya has been a good 
customer for British engineering products; the Chinese 
have taken a very active part in increasing the wealth, 
and so the purchasing power, of the people in that part 
of the world. The East Indies absorbs each year a con- 
siderable amount of machinery; in that large tropical 
area the Dutch have, in recent years, developed water 
power schemes and carried out many harbour improve- 
ments. British firms, as well as Americans, have profited 
by gold mining enterprise in the Philippines. It may 
surprise readers of this journal to learn that the Suriko 





hydro-electric plant in Formosa was recently equipped with 
two Francis turbines, each of 30,000 H.P. output, driving 
vertical alternators, each with a capacity of 23,300 kVA. 
The turbines were supplied by Messrs. J. M. Voith, of 
Heidenheim, Germany, and the contract for the entire 
equipment was placed with the A.E.G. The plant has 
been taken over by the Japanese authorities and has been 
working in a satisfactory manner for a few months. 
Information concerning the load is not available to the 
writer, but it is obvious that a great deal of it must come 
from ‘ndustrial establishments. One of the industries in 
Formosa that has been developed by the Japanese on a 
large scale in recent years is the manufacture of cement. 
The island of Formosa is mountainous and presents good 
conditions for hydro-electric schemes in places where it 
is feasible to supply the necessary load. It is not surprising 
that the Japanese have turned their attention to water 
power development in Formosa, for in Japan every oppor- 
tunity to make use of this source of energy has been 
seized. During his travels in Japan the writer has 
frequently been surprised to find an electricity supply for 
a small village and, upon investigation, he has discovered 
that a small hydro-electric plant generated the current. 
It is certainly remarkable that the Japanese, in contrast 
with other Asiatic nations, have not only rapidly absorbed 
so much scientific knowledge won by the Western nations, 
but have added to it by useful researches conducted in 
their own institutions. They have shown great ability 
in organising industries and in making good use of their 
natural resources. They have, however, failed to be as 
efficient as the Chinese when they have emigrated to other 
lands in the Far East. In the industrial development of 
Manchukuo the Japanese have made the plans and 
supplied the money. But Chinese labour has been proved 
to be more economical than that supplied by Japanese. 


Engineering Experts in China. 

No nation in the world can rival the Chinese in 
the matter of historical records. The enormous mass of 
literature that has been accumulated and preserved 
throughout many centuries includes a considerable amount 
concerning works connected with such engineering subjects 
as water control and reclamations. For centuries the 
elaborate system of State examinations was used for the 
selection of officials and only those candidates who quali- 
fied for the highest academic degrees were eligible for the 
most exalted positions in the Government. It is therefore 
not remarkable that there still remains in Chinese social 
life a very great respect for the scholar. This explains why 
so many Chinese engineering graduates are anxious to 
obtain high academic qualifications. Close contact with 
several of these young engineers, who have spent some 
years on post-graduate studies in America and Europe, 
convinces the writer that on their return to their own 
country they find it almost impossible to fit into the 
economic life of their own people. There is no opportunity 
for the man who has specialised, let us say, in the design 
of electrical machinery or steam turbines to utilise his 
knowledge in China, because there are no large works in 
the country which manufacture such equipment. Nor is 
it probable that there will be any such establishments for 
many years tocome. Any money available for engineering 
works can be used much more profitably on other schemes. 
If there is any large project, let us say, for hydro-electric 
development, experience in the construction of such works 
is of very much greater value than any knowledge obtained 
from books. In my view it is most unlikely that there will 
be, for many years, a sufficient number of schemes of 
that type in China to employ an expert over a long period. 
It is obvious that, although it will be necessary from time 
to time to obtain expert advice concerning engineering 
developments in China, it will be essential to employ 
foreigners. This has been done in the past with satis- 
factory results. It is therefore imperative that foreigners 
who have any influence with Chinese should emphasise 
the fact that engineering graduates who go abroad should 
obtain practical experience in commercial works rather 
than use their time on post-graduate studies. 








THe Late Mr. S. Detany.—The death occurred on 
October 11th of Mr. S. Delany, A.M.I.E.E., at the age of 
sixty-four. Mr. Delany was the district engineer of the 
English Electric Company’s northern territory, Man- 
chester, and was well known to many engineers engaged 
in the industry in the North of England. He joined the 
staff of Dick, Kerr and Co., Ltd., in 1902, and was appointed 
district engineer, northern territory, on the formation of 
the English Electric Company, Ltd. 

INSTITUTE OF FUEL DInNER.—-More than 700 members 
and guests were present at the twelfth annual dinner of 
the Institute of Fuel, which was held on Thursday, 
October 13th, at the Connaught Rooms, in London. 
Sir William Bragg proposed the toast of “The Fuel 
Industries.” He emphasised the importance of the 
Institute’s work to the public, and said that it was a 
matter of national interest that fuels of all kinds should be 
used with efficient economy. In a lighter vein he pointed 
out that Benjamin Thompson (Count Rumford) was the 
originator of fuel economy with his improved kitchen 
range. Responding to the toast, the President, Lieut.-Colonel 
J. H. M. Greenly, in the course of his speech, reminded 
those present that the Institute now has 1100 members, 
representing twenty-nine countries. At the conclusion, 
the President presented the Institute’s Students’ Medal 
and Prize to Mr. M. W. Thring, for his thesis on the 
“ Measurement of the Temperature of Producer Gas,” 
and the Melchett Medal to Professor R. V. Wheeler for 
his outstanding work in connection with coal and safety 
in mines. The necessity of conserving and using to the 
best advantage the fuel resources of the country was 
emphasised by Sir David Milne Watson, who proposed 
the health of the visitors. In his response to the toast, 
Capt. H. F. C. Crookshank spoke about the way in which 
the character of fuel had changed with the passing years, 
and he said that notwithstanding the slight recession 
of the coal industry this year as compared with 1937, 
the general outlook was not depressing. With regard 
to the search for oil in this country, he had signed licences 
covering more than one-quarter of the acreage of England 


for its exploration. 
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Rail and Road. 





SHEET STEEL Pitinac Bripce Prers.—The piers of 
a small railway bridge recently completed at Binghamton 
in the United States were formed by driving steel sheet 
piling in circles 12ft. 9in. in diameter enclosing the undis- 
turbed earth. After each cylinder was completed the 
encased earth was wetted and tamped, and upon it was 
set a timber structure composed of three tiers of 12in. 
square timbers to spread the rail track load over the 
entire area of the cylinder. 


COLLISION ON THE SOUTHERN Rar~way.—On Saturday, 
October 15th, just after the 2.2 p.m. electric train from 
Holborn Viaduct to Orpington had left Herne Hill Station, 
the 2.4 p.m, steam train from Victoria to Ramsgate 
overtook and ran into the rear of it. Although a number 
of persons were shaken only three in the electric train 
were injured. The accident would have been more 
serious if the steam train had not been pulling up as 
a result of flag signals from the signalman at Herne Hill. 


Duat Road BripGEs.—With the object of reducing 
delays and handling a larger amount of traffic, a new dua! 
highway bridge is being built on a by-pass near Toronto 
in Canada. The by-pass is a four lane ted highway, 
and one of the bridges will take the west-bound and the other 
the east-bound traffic. The bridges are similar to each 
other, and are separated by a distance of 33ft. Built of 
reinforced concrete, each bridge has three main 80ft. 
spans and two 44ft. approach spans. The road on each 
structure is divided into three 12ft. wide traffic lanes, 
and has two 5ft. footpaths, the maximum overall width 
heing 50ft. 

PowERFUL NEw American LocomotivEs.—Four 4-8-4 
freight and passenger locomotives, each of which 
develops 66,000 lb. tractive force, were supplied to the 
Minneapolis, St. Paul and Sault Ste. Marie Railroad 
during the earlier part of the year by the Lima Locomotive 
Works. The leading particulars of the engines are as 
follows :—Two cylinders, 26in. diameter by 32in. stroke ; 
driving wheels, 75in. diameter; driving wheel base, 
19ft. 9in.; engine wheel base, 46ft. 9in.; boiler pressure, 
270 lb. per square inch; Walschaerts valve gear, with 
12in. diameter pistons having a maximum travel of 
74in.; combined heating surfaces, 7262 square feet ; 
weight in working order, 263,000 Ib. 

Rep Rear REeFLectors ON Motor VEHICLES.—When 
a collision occurs at night between a moving vehicle and 
a stationary vehicle, it is frequently suggested that the 
rear light of the stationary vehicle had either failed or 
been obscured. The Minister of Transport recently con- 
sulted a number of representative organisations on a 
proposal that motor vehicles should be required to have 
a red rear reflector in addition to the red rear light. 
The Minister has learnt that examination of the question 
has led some road users voluntarily to fit reflectors, a 
measure which is likely to conduce to the greater safety 
of their own and other vehicles. Legislation would be 
necessary before regulations could be made on the lines 
suggested, and when occasion arises for legislation on 
kindred subjects, this question will again be reviewed in 
the light of all the information before the Minister. 

Roaps IN ARGENTINA.—Details of road construction 

in Argentina published in the latest report of the Argentine 
National Roads Board show that since 1933 a total of 
10 million pounds has been spent on the development of 
roads in, Argentina, as compared with only 13 million 
pounds during the whole of the period between 1888 
and 1929. Argentina has now a total of 33,700 miles 
of national highways, of which 16,800 miles are passable 
in any weather. During the present year expenditure on 
Argentine roads is estimated at nearly 3 million pounds. 
New major roads have been constructed in Patagonia, 
and a number of new by-roads in the Province of Buenos 
Aires have been added to the Buenos Aires—Cordoba 
road, the longest paved highway in the country. An 
additional development programme authorised by the 
Chamber of Deputies includes the reconstruction of a 
number of routes running through Western Argentina 
to the Chilean boundary. Although road development 
has in the past meant uneconomic competition for the 
Argentine railways, it is now well recognised that the 
National Co-ordination of Transport Bill has finally 
checked this tendency, and that the vast size of Argentina 
makes long-distance haulage by rail a vital factor in the 
nation’s tra rt. It is, in fact, realised that the con- 
version of earth to metalled roads can in many areas 
greatly increase the zone of arable land which is within 
economic distance of a railhead. 


Rattway Sratistics.—Railway statistics for the 
calendar month of June and the four weeks ended July 
8th, 1938, show that the total number of passenger journeys 
(excluding season ticket holders) taken on all standard 
gauge railways in Great Britain in the month of June, 
1938, was 110,414,269, a decrease compared with June, 
1937, of 5,454,368. The journeys taken by passengers at 
reduced fares decreased by 2,543,466, and those at standard 
or ordinary fares by 2,910,902. The receipts from pas- 
sengers (excluding season ticket holders) showed an 
increase of £574,607, or 10-8 per cent. These comparisons 
are affected by the incidence of Whit Monday, which fell 
on June 6th, 1938, and on May 17th, 1937. If the railway 
undertakings of the London Passenger Transport Board 
be omitted the figures show a decrease in journeys of 
2,644,267, or 3-3 per cent., and an increase in receipts of 
£602,778, or 12-4 per cent. For all railways the receipts 
from passenger train traffic (including season tickets and 
parcels and miscellaneous traffic, but excluding mails and 
parcels post) were £547,419 more than in June, 1937. For 
the four weeks ended July 9th, 1938, the coaching train 
miles showed an increase of 420,457, compared with the 
four weeks ended July 10th, 1937. The total tonnage of 
freight conveyed (excluding free-hauled traffic) in the four 
weeks ended July 9th, 1938, was 19,077,586, a decrease 
compared with the corresponding four weeks of 1937 of 
3,550,773 tons. The freight train receipts amounted to 
£6,258,405, a decrease of £771,983. The freight train miles 
run were 789,413 less than in the corresponding period of 
1937, a decrease of 7:3 per cent. The average train load 
decreased from 127} to 119} tons, and the net ton miles 


of the South Wales Coal Owners’ Association ; 
Objectives of the Coal Utilisation Council,” by Mr. 
Matthew Anderson, the Director of the C.U.C.; ‘* Practical 
Smoke Abatement with Solid Fuel,” by Mr. Arnold 
Marsh, Secretary of the National Smoke Abatement 
Society ; and “‘ The Service which the Consumer has a 
Right to Expect from his Fuel Supplier,” by Major H. J. 


Miscellanea. 





British ENGINEERS’ AsSOCIATION.—At the annual 
meeting of the Council of the British Engineers’ Associa- 
tion, Lieut.-Colonel Lord Dudley Gordon was re-elected 
President of the Association for the ensuing year. Messrs. 
J. Carter, A. Vines, E. Bruce Ball, J. Maughfling, and 
Major C. P. Napier Raikes were re-elected Vice-Presidents, 
and Colonel W. J. P. Rodd was elected to serve on the 
Council. 


RervusE Disposat.—According to a return of the 
Ministry of Health, the average cost of collecting and 
disposing of a ton of refuse, in certain recorded areas in 
this country, was 17s. ld. during 1936-37, as compared 
with 16s. 10d. the previous year. Accurate records of 
the weight of refuse handled were kept in 118 areas, and 
the total weight amounted to 3,411,000 tons, equivalent 
to 15-2 ewt. per 1000 persons per day. 


BavuXITE aS AN Iron ORE.—For some time past the 
possibility of utilising highly ferruginous bauxite as a 
raw material for iron manufacture has been under investi- 
gation by the Hungarian Government in an experimental 
station at Pét, says the Chemical Trade Journal. It is 
now reported that success has attended these efforts, 
and that the process will be worked on the large scale. 
The most suitable bauxite has been found to be that which 
occurs in the deposits in the neighbourhood of Tapolca, 
these deposits aggregating more than 100 million tons. 


A Larce Gotp DrepcErR.—The largest gold dredger 
in the world has begun work at Lake Kanieri, Westland, 
New Zealand. The dredger, which weighs more than 
3000 tons, has 160 buckets of 18 cubic feet capacity each. 
A sister ship will also be placed in service before the end 
of the year. The dredgers form part of the New Zealand 
Government scheme to revive the gold-mining industry 
in the Dominion. If successful results are achieved, 
eight similar dredgers will be built next year to work 
New Zealand rivers in which the gold has hitherto been 
inaccessible. 

TRoN ORE IN AtsTRALIA.—According to an official 
statement in Australia nearly every deposit of ore in the 
country has been overestimated as to its contents. As 
reported in the Iron and Coal Trades Review, both the 
Iron Knob and the Yampi deposits were regarded as 
unlimited, but have now been shown to contain only 
150 million and 63 million tons respectively. The deposits 
along the Blythe River in Tasmania have proved to be 
only nominal, instead of 30 million tons, as initially esti- 
mated, while the Cadia deposits in New South Wales, 
estimated at 39 million tons, have been abandoned after 
less than 3 million tons of ore had been mined. 


THE StEEL TRADE.—At the meeting of the North-East 
and West Coast delegates to the Iron and Steel Confedera- 
tion at Middlesbrough, it was stated that the decline in 
iron and steel production had been checked and more 
inquiries from buyers were coming in. The report stated 
that the 121 blast-furnaces last year producing 700,000 tons 
of pig iron a month had been reduced to eighty-one, 
producing less than 450,000 tons a month. In Scotland 
the number had been reduced from sixteen to nine, and 
the present output was 27,900 tons. Regarding the steel 
trade, last year’s record rate of production was maintained 
during the first quarter of the present year. The figure 
for March Ist was 1,115,800 tons, compared with 1,082,000 
tons, the average for 1937. 


Arrport DrsicN.—A paper on airport design and 
construction was read before the Institution of Civil 
Engineers, Manchester and District Association, by 
Mr. R. F. Lloyd Jones recently. After dealing with 
landing grounds, sites, runways, buildings, &c., Mr. 
Jones concluded by saying that the chief development of 
recent years had been the growing conviction that the 
old type of grass surfaced landing ground, involving 
uncontrolled and unrestricted movement of aircraft, 
must give place to a landing ground based on the flightway 
plan. Only in this way, he said, can aircraft movements 
be carried out in an orderly fashion, and long approaches 
be kept free from obstructions and clearly indicated at 
night. Under this system runways can be laid out with 
surfaces capable of carrying aircraft loads which eventually 
may prove to be heavier than any wheel load occurring 
in other forms of transport. 


MANGANESE AND ASBESTOS DISCOVERED IN NEW 
ZEALAND.—The development of two important new 
industries in New Zealand will begin shortly, according to 
information issued by the Dominion Bureau of Industry. 
The Government has granted to a Melbourne company 
rights to work manganese deposits in the Bay of Islands. 
The deposits, which are in a lode 100ft. wide, extending 
300ft. up the side of a hill, have not been previously 
worked. A contract has already been placed for 50,000 
tons of the ore, and the first consignment of 8000 tons is 
to be shipped in November. The other industry, for the 
manufacture of asbestos cement, is the result of dis- 
coveries of extensive asbestos deposits in mountainous 
districts in the South Island. Licences have been granted 
to two New Zealand companies to work the deposits, and 
the Government has already begun constructing roads to 
facilitate transport to the site of operations. 

NationaL Coat CoNnveNntTIoN.—The fourth National 
Coal Convention, organised by the Coal Utilisation 
Council, which was postponed from October 5th and 6th 


owing to the international crisis, will be held in 
London, on November 23rd and 24th. As originally 


arranged, the Convention will be opened by the~ Right 
Honourable Oliver Stanley, President of the Board of 
Trade. The papers to be read at the business session of 
the Convention include: ‘‘ The Coal Fire,” by Dr. Marie 
Stopes; ‘The Development of the Producer-gas 
Vehicle,” by the Duke of Montrose; “ Pit Ponies and 
Colliery Horses,’’ by Mr. Iestyn Williams, Joint se 
“ e 





per engine hour decreased from 471 to 452}. 


Gillespie. 





Air and Water. 


ZUYDER ZEE Dyke DamaGeE.—Serious damage was done 
to the new main Zuyder Zee dyke, on the south side 
bordering the new Ysel Lake, by the recent severe storms. 
The damage is attributed to the fact that the level of 
the lake was being kept above the normal level for natural 
reasons. 


British ORDERS FOR AMERICAN AIRCRAFT.—Further to 
the order for 200 aircraft, valued at I8 million dollars, 
which the Air Ministry placed with the Lockheed Aircraft 
Corporation last June, another order, valued at nearly 
4 million dollars, for aeroplane spare parts has been placed 
with the company. 


THe Are Rarp Precautions InstirurE.—On Tuesday, 
October llth, an Air Raid Precautions Institute was 
inaugurated by Mr. O. Simmonds to supply a common . 
forum where technical problems can be discussed by all 
the interests concerned, and to provide experts to carry 
out the required work. 


INAUGURATION OF TRANS-CANADA AIR SERVICE.—An 
aeroplane carrying freight left Montreal aerodrome on 
the morning of Monday, October 17th, on a flight to 
Vancouver to inaugurate the Trans-Canada air service. 
It is stated that only freight will be carried for some weeks 
to test the service before it is opened to passengers. 





British AwaRD TO Dr. Eckner.—The Gold Medal of 
the Royal Aeronautical Society has been presented to 
Dr. Eckner in recognition of his work in aeronautical 
science. The presentation was made at a dinner of the 
delegates to the Annual Congress of the Lilienthal Society 
for Aeronautical Research, which is being held in Berlin. 


Society or Consuttrnc Marine ENGINEERS AND 
Sure Surveyors.—Mr. Sterry Baines Freeman, the chief 
superintendent engineer of Alfred Holt and Co., has been 
nominated President of the Society of Consulting Marine 
Engineers and Ship Surveyors, in succession to Mr. H. F. 
Flannery. Mr. G. M. Cousins and Mr. H. M. Harte have 
been nominated Vice-Presidents. 


AN AIRCRAFT ALTIMETER.—A new type of altimeter for 
aircraft which shows the terrain clearance, instead of the 
height above sea level, is said to have been tested in 
America by the United Airlines. It is described as a 
method of transmitting a wireless signal from a machine 
and receiving the reflection of the signal from the earth 
—the time variation between sending and _ reception 
fixing the altitude of the machine. 

Docxkine Feat By THE “ QUEEN Mary.’ —As aresult of 
the strike of tugboat workers in New York harbour the 
Cunard White Star Liner “‘Queen Mary” was recently 
docked under her own power without the aid of tugs. 
Notwithstanding the careful manceuvring called for, the 
ship was docked without untoward incident in thirty-four 
minutes—the same time as it took on the previous voyage 
when twelve tugboats were assisting. 

JAPANESE SHIPPING.—It is announced that two new 
13,000-ton liners are to be added to the round-the-world 
service of the Osaka Shosen Kaisya, and that three 
10,500-ton vessels are being built for service on the 
African line. At the end of August 112 ships, aggregating 
865,320 tons, were under construction in the leading 
yards of Japan. Of the new ships being built, 74 were 
cargo vessels, 25 passenger and cargo vessels, nine oil 
tankers, and two whaling vessels. 

Tue British MercHant Navy.—At the launch of the 
new Union-Castle motor liner “ Pretoria’? from the 
Belfast yard of Harland and Wolff, Ltd., Mr. F. E. 
Rebbeck spoke about the deadlock which has developed 
between the shipbuilders and shipowners of this country. 
He pointed out that the merchant navy is steadily becom- 
ing a smaller proportion of the world’s total, and urged 
that the two industries were of such importance as to 
warrant the appointment of a Cabinet Minister to deal 
with the situation, instead of an already overworked 
Government Department. 


Nortu-East Coast INSTITUTION OF ENGINEERS AND 
SHIPBUILDERS.— At the recent annual general meeting of 
the North-East Coast Institution of Engineers and Ship- 
builders, Major T. Russell Cairns was installed as President. 
The first Weighton Medal was awarded to Mr. A. Gilchrist. 
This medal is to be awarded upon the results of the final 
examination for the pass degree of B.Sc. in applied science, 
subject to the results obtained by the students being of a 
sufficiently high standard, candidates in mechanical or 
marine engineering being eligible in one year and candi- 
dates in naval architecture in the next. 

Britisx Crvi AVIATION.—Statistics in the recent review 
of British civil aviation show that Imperial Airways, 
together with its associated companies on the Empire 
routes, flew over 5,700,000 miles and carried nearly 65,000 
passengers during 1937. Passenger miles flown increased 
from approximately 27,900,000 in 1936 to 35,400,000 in 
1937, mail ton-miles from 1,794,000 to 3,637,000, and total 
ton-miles from 4,869,000 to 7,549,000. In the British 
Empire 32,310,905 miles were flown on the regular services, 
while 500,159 passengers, 2,909,390 tons of mail and 
24,937-79 tons of goods were carried. It is estimated that 
the regularly operated air routes throughout the world 
totalled approximately 333,500 miles, and that the aircraft 
operating the regular services over these routes flew a 
total distance of 200 million miles. 

New “ Ensicn” Arr Livers.—The first demonstra- 
tion passenger flight of the first of the new fleet of fourteen 
Imperial Airways “ Ensign ” air liners was recently made 
over London. These machines are monoplanes, capable 
of carrying forty passengers with a crew of five on European 
services or twenty-seven passengers on trips to the East. 
Their four Armstrong-Siddeley “Tiger” engines each 
have a maximum power of 810 H.P. at 2450 r.p.m. at 
7000ft., and 880 H.P. at 2375 r.p.m. for taking off. The 
maximum speed at 7000ft. is 200 miles an hour, whilst 
the cruising speed is 170 miles an hour. With a 
weight of 21-6 tons fully loaded, the pay-load, plus the 
crew, is over 4 tons. Each machine has three cabins, 
13ft. long and 8ft. 8in. wide, in addition to a promenade. 
The fleet represents a capital outlay of three-quarters of a 
million pounds. 
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AN INEXCUSABLE STRIKE. 


Ir is impossible to find any excuse, even the 
most meagre, for the strike amongst the porters and 
others of the L.M.S. Railway, which, starting on 
October 10th, came to an end on Monday last. The 
facts are so clear that there is no possibility that 
injustice may be done to the men by a misunder- 
standing of their case. A ticket collector on an 
express train—Albert Gwilliam—has been in the 
employ of the railway for many years ; he is due 
to retire in about eighteen months. He refuses to 
become a member of the National Union of Railway- 
men. A number of the unionists, without the 
sanction of the Executive, constituted themselves 
a Strike Committee, and called out some five thou- 
sand employees in order to force the railway com- 
pany to remove its old servant. The company very 
properly resisted, but entered into negotiations 
with the Executive of the union. The result was 
that the men returned to work. 

That is the history of the events in the briefest 
possible form. It omits all reference to collateral 
effects which have put thousands of people to in- 
convenience and caused we know not what expen- 
diture of money. Transport strikes differ from 
industrial strikes in that they affect more gravely 
those indirectly concerned. London depends 
almost entirely upon imported food, and anything 
which interferes with the steady flow of victuals 
of many kinds to the central markets is reflected 
in scarcity and higher prices. Hence a grave 
responsibility rests upon workers engaged in the 
carriage and handling of supplies. They of all 
people should be chary about withholding their 
labour, for upon the steady continuance of it the 
feeding of the public depends. Because of the 





| union. 


| course will be preferable to the serious results 
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enormous importance of transport, not of food 
alone, but of other necessities and commodities, 
the arrangements between the trades unions and 
the railway companies in the settlement of all 
questions have been elaborated to a degree which 
leaves no loophole, even for what might be described 
as a justifiable strike. In the present case there 
would have been no strike had the matter been 
left to the Executive, which, if the grievance is an 
intolerable one would have brought it up for adjust- 


:} ment by the appropriate and existing machinery. 


What happened was that some of the men took the 
power into their own hands and succeeded incalling 
out five thousand or so of their fellows in the 
L.M.S. and L.N.E.R. companies. That is intoler- 
able. Trades unions exist on the understanding 
that agreements made between them and the 
employers shall be respected by all the mem- 
bers. If that obligation is not observed, then 
the privileges which the law has given to the 
unions become worse than useless—they become a 
danger to rather than a defence of the public. The 
L.M.S. Railway Company took up the only reason- 
able attitude towards an outbreak of this order. 
Refusing to acknowledge the men as strikers, it 
posted a notice that all those who did not return 
to work by a given day would be regarded as self- 
discharged. In other words, it said, ‘‘ You have 
left your work at your own will in defiance of your 
contract, and you can no longer be regarded as 
servants of the company.” But the real issue does 
not lie between the railway company and the men, 
but between the Executive of the union and the 
members. It is the business of the Executive to 
maintain discipline, but so far there is a lack of 
evidence that it fully recognises that duty. It has, 
indeed, been given the credit of getting the men 
back to work, but the observer is left with the 
uncomfortable impression that whilst it would 
not sanction the strike, it tolerated the 
strikers. Mr. Marchbank stated publicly that he 
thought it would be wise for the company “ to 
arrange for Gwilliam’s removal from St. Pancras 
in the event of his continued refusal to join the 
The Executive Committee believe that 


likely to follow from the present position.”” Those 
words can mean nothing lessthanthat the Executive 
felt itself unable to control the issue. Furthermore, 
the inducement which the Executive employed to 
persuade—when it could not compel—the strikers 
to return to work was that the ra:lway company 
would in the very near future “ negotiate as to 
conditions of service and of membership.” and that 
Albert Gwilliam “ will be dealt with.” 

From the record of events it is evident that the 
strikers gained the day. The company has agreed 
to suspend the notices of discharge, whilst the 
Executive has intimated that Gwilliam will be 
removed from St. Pancras, and has hinted that at 
no distant date the L.M.S.—and presumably the 
other railway companies—will agree to employ no 
non-union men. The advisability of either of 
these steps need not be discussed at the moment. 
The important and very serious point is that they 
are the outcome of very undesirable methods. The 
strike was not the first of its kind, and unless strong 
measures can be devised it will not be the last. In 
this instance the example is particularly bad, 
because the organisation for settling disputes on 
railways is exceptionally complete, but whether 
such organisation is perfect or imperfect, it is 
manifestly undesirable in the highest degree that 
anywhere and at any time a Strike Committee 
should be allowed to take matters into its 
own hands and defy its Executive. If that prac- 
tice is permitted to continue and extend, every 
one of the advantages of collective bargain- 
ing will disappear, and with their disappearance 
national justification for trades unionism will 
go by the board. It is as much in the interests of 
trade unions themselves as of employers and the 
general public that the recurrence of unauthorised 
strikes should be completely prevented. We have 
little doubt that courageous disciplinary measures 
applied by union executives on the first symptoms 
of independent action would effectively restrain 
headstrong members, and it is to be hoped that 
executives will recognise without delay how impera- 
tive it is that they should maintain their authority. 


Our Steel Export Trade. 

A criticism which has been frequently directed 
at the iron and steel industry during the past few 
years is that our exports of steel have not been on 
a satisfactory scale, and that there is a danger that 
the industry as a whole will accept the view held 
by a few of its members that Great Britain must 
expect a gradual contraction in this side of her 
business in steel. So far as figures can be obtained, 





however, it would seem that this country has held 
its own over the past four years. The returns of 
the Board of Trade show that the tonnage exported 
has increased rather than declined. On the other 
hand, values have risen considerably. The average 
per ton of the descriptions of iron and steel in- 
cluded in the Board of Trade returns has risen 
from £15 5s. 11d. for the first six months of 1934 
to £21 17s. 6d. per ton for the corresponding period 
of 1938. These figures may be regarded as excessive 
by those dealing in ordinary descriptions of steel, 
but it must be taken into consideration that the 
Board of Trade returns relating to iron and steel 
comprise exports of materials not usually included 
in that term, such as anchors, wire mattresses, . 
cash and deed boxes, and hollowware. They 
may, however, be taken as a rough guide to the 
general movement. This tendency for export 
prices to rise has not been confined to British 
steel, but has been a noticeable feature of the 
international trade since the formation of the 
European Steel Cartel, the alliance of the British 
steel industry with that organisation, and, more 
recently, the agreement between a large proportion 
of the American steel works and the Cartel. The 
advance in prices cannot be attributed entirely 
to the organisation of the world’s most important 
steel industries upon an international basis. 
Undoubtedly, rising costs in all countries have been 
partly responsible, and the members of the Cartel 
would probably argue that by co-operation they 
had put an end to haphazard competition between 
themselves and had been able to obtain a fair 
return in spite of the advancing costs of manu- 
facture. 

In considering the position of the British steel 
trade in the export markets, the influence of the 
agreement of July 31st, 1935, between the British 
Iron and Steel Federation and the European Steel 
Cartel must be taken into account. This agreement 
provided for sectional export agreements between 
the British and Continental makers and the arrange- 
ment of export quotas. The year 1934 was taken 
as the basis, and it was arranged that if the total 
iron and steel exports of all the countries then 
parties to the agreement exceeded the 1934 total 
by 217,500 tons or less, it should be divided for the 
purpose of calculating payments on excesses or 
deficits against quotas in the proportion of two- 
thirds to the Federation and one-third to the Cartel. 
If the excess were more than that figure, the surplus 
over 217,500 tons would be divided according to 
sectional export agreements. The steel material 
to which the agreement referred consisted of twelve 
items ranging from rails to sheets, but since the 
classification of the Board of Trade returns does not 
follow that used in the agreement, it is impossible 
to make a comparison of the exports in 1934 and 
the succeeding years. The total exports, however, 
were in 1934, 2,224,413 tons; in 1935, 2,312,359 
tons ; in 1936, 2,205,156 tons; and in 1937, 

2,576,033 tons. It would seem therefore that 
except in 1936 the figures were slightly in excess 
of the 1934 total, so that if the proportions of steel 
covered by the Cartel agreement remained constant 
to the whole, it may be assumed that the British 
makers did not make a bad bargain. On the other 
hand, German exports in 1934 were 2,471,018 tons, 
and rose steadily until 1937 when they reached 
3,621,500 tons. It must be remembered, however, 
that in 1935 the Saar was transferred from France 
to Germany. In France, where the iron and steel 
industry suffered from labour troubles, the total 
exports fell from 3,062,513 tons in 1934 to 1,973,700 
tons in 1937, although the last total showed an 
advance upon that of the two previous years. 
Belgian exports also have increased from 3,382,720 
tons in 1934 to 3,929,300 tons in 1937, but here 
again the 1935 and 1936 totals were lower than in 
1934. It is believed, however, that the export 
quotas have not worked satisfactorily in the opinion 
of all the members of the Cartel, and that Germany 
in particular has exceeded her allotment, largely 
by her barter and clearing arrangements with a 
number of countries. 

During the past few years conditions in the 
export markets have materially changed and 
attempts have been made by several countries 
to establish local steel industries. The export 
field open to the British and Continental steel 
makers has thus contracted, and apparently this 
process is likely to continue. In fact, it would 
appear to have become accelerated since the forma- 
tion of the Cartel, and the steady tightening up of 
regulations directed to the fixing of prices and 
ensuring the establishment of quotas in foreign 
markets, with perhaps less regard to the interests 
of the buyers than they felt was their due. It was 
perhaps only natural also for overseas consumers 
to resent having to buy from certain countries, 
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when they would have preferred to use their own 
discretion as to where the order should be placed. 
Objection also has been expressed at a control of 
prices directed to getting the maximum amount 
possible or, in other words, as much as the trade 
will bear. The fact that prices may be varied to 
suit particular circumstances by central bureaux, 
whose word is law to practically all the steel- 
exporting industries, gives a sense of constriction, 
but in the case of big buyers it also provides an 
elasticity of which full advantage has been taken. 
Rightly or wrongly, the buyer always believes 
that it is to his interest that there should be a 
certain amount of competition, and it is difficult 
. to say to what extent this feeling is responsible for 
the hostility with which the Cartel is regarded in 
some quarters. A point that is frequently urged 
against the present system is that the rise in prices 
has prevented the development of a healthy export 
trade, and that had values been retained at a 
lower level larger tonnages would have been sold. 
It is only fair to say, however, that when the 
Continental steel makers took advantage of the 
boom in 1936 to raise their quotations materially, 
it was against the advice of their British colleagues. 


utting Fluids. 


THE series of four papers in the symposium on 
cutting oils and machinery organised by the 
Institute of Petroleum makes it abundantly clear 
that we have still much to learn regarding the mode 
of action of cutting fluids. In the paper con- 
tributed by Professor H. W. Swift, reprinted else- 
where in this issue, an analysis is attempted of the 
action of a cutting tool and the manner in which 
it is affected by the presence of a fluid. The 
limited data available on the subject do not permit 
Professor Swift to carry his analysis very far. 
Cutting fluids exercise in general a double function. 
In the first place they have a lubricating action, 
which reduces the friction of the shaving as it 
passes over the face of the tool and the friction 
between the tool tip and the cut surface of the 
work. Secondly, the fluid has a cooling action and 
removes some or all of the heat generated by the 
frictional forces and by the shearing and subse- 
quent deformation of the chip. While the aim 
ought to be to secure the maximum amount of 
lubrication from the fluid it is not necessarily true 
that efforts should also be made to secure the 
maximum degree of cooling. In certain circum- 
stances, as Dempster Smith found, the quenching 
action of the cutting fluid may result in the life 
of the tool being reduced. In general it may be 
said that there is an optimum temperature at 
which the cutting action is best, and that if the 
cooling efficiency is excessive the temperature will 
be lowered beyond this point and the cutting action 
will suffer. 

One feels almost instinctively that this purely 
mechanical picture of the action of a cutting fluid 
is probably very superficial and that other effects 
of which at present we know little or nothing may 
enter into the question. It may be suggested that 
chemical or chemico-mechanical phenomena may 
play an important part in the cutting of metals 
in the presence of a fluid. The conditions existing 
certainly seem favourable to chemical action. 
Indeed, a priori it is less difficult to believe in the 
occurrence of chemical action than to argue in 
favour of the alternative view that cutting in the 
presence of a fluid is a chemically inert process. 
There can be little doubt that the temperature 
generated at the root of the shaving is of a high 
order, higher perhaps than any direct measure- 
ment so far made has indicated and quite high 
enough to encourage chemical activity. In addi- 
tion, it would be in accordance with other chemical 
facts to believe that at the instant of severance the 
severed surfaces are in a nascent, or chemically 
very active, condition. Turning from speculative 
theory to practice, we have to note that the addi- 
tion of flowers of sulphur to cutting oils or fluids 
has a well-known and very marked effect on the 
performance of a cutting tool. No explanation of 
the effect of sulphur in this respect can, it seems 
to us, be wholly satisfactory if it ignores the possi- 
bility of chemical action between the sulphur and 
the metal being cut. Again, the addition of colloidal 
graphite to a cutting fluid is also well known to 
increase considerably the cutting efficiency of a 
tool. Graphite is known to possess lubricating 
properties and it is possible that some of its value 
when incorporated in a cutting fluid turns upon 
its ability to preserve its lubricating qualities at 
the high temperatures generated during cutting. 
On the other hand, we feel that some support for 
the suggestion that chemical action may play a 
part in the cutting of metals in the presence of a 





fluid may be derived from the fact that the chemical 
activity of most substances is greatly enhanced 
by reducing them to the colloidal form. 

If chemical action does occur its nature is 
doubtlessly highly complex. Modern theory 
already admits chemical action into the pheno- 
menon of lubrication, holding, as it does, that on 
the surface of the shaft and on the surface of the 
bearing there is a layer which is neither oil nor 
metal, but a chemical union of the two. In the 
presence of a cutting fluid containing oil a similar 
layer, we may suppose, is formed on the surface of 
the work and the chip, and it is with this layer 
rather than with the metal itself that we may 
expect chemical action to occur. As to the exact 
nature of the supposed chemicpl action and the 
manner in which it facilitates cutting, several 
reasonable possibilities might be suggested. In 
the case, for instance, of a cutting fluid containing 
sulphur it is at least conceivable that iron sulphide, 
or other sulphur compound, is formed on a minute 
scale at the root of the chip and that the work 
which the tool performs is the severance of this 
compound rather than of the metal itself. The 
fact that no sulphur compound is found subse- 
quently on the surface of the chip or work would 
be explained by its almost immediate conversion 
to iron oxide as a result of the prevailing high 
temperature or by the solubility of the compound 
in the body of the cutting fluid. It seems to us 
that this suggested existence of chemical action as 
an element in the mechanism of cutting fluids, 
while it might be a difficult, would not be an impos- 
sible, subject for experimental research. 








Obituary. 


SfR HENRY FOWLER. 

For many years Sir Henry Fowler was amongst 
the most prominent men in the engineering pro- 
fession. He had what amounted to almost a passion 
for the holding of positions of responsibility, and, 
to say nothing of many lighter services, became the 
President or Chairman of more institutions than, 
probably, any other engineer of his time. To the 





Sir HENRY FOWLER 


tax which his restless energy imposed upon his 
physical powers must be ascribed the illness which 
overtook him several years ago, and which terminated 
in his death on Monday last, October 17th. He wore 
himself out by physical and nervous exertions for the 
benefit of the profession to which he belonged. 

Sir Henry was born in 1870 in Evesham, and 
received his technical education at what was in his 
day Mason College, but is now the University of 
Birmingham. After completing the course he, 
like several contemporary engineers who later became 
C.M.E.’s, was bound apprentice to Sir John Aspinall 
at the Lancashire and Yorkshire Railway Works, 
Horwich. There he developed a taste for teaching 
which remained with him all his days, and conducted 
classes in engineering and metallurgy at the Horwich 
Mechanics’ Institute. At this time, too, he made his 
first contact with motor vehicle engineering, with 
which subsequently he was closely associated in a 
scientific capacity. In 1897 this paper offered a 
large prize for motor cars which were then at the 
beginning of their career. Sir John Aspinall was 





appointed one of the judges, and he brought with 
him to the Crystal Palace where the trials were 
carried out, young Fowler as observer and assistant. 
Some years later he was closely associated with the 
trials of heavy motor cars conducted by the Liverpool 
Self-Propelled Traffic Association. It is convenient 
to recall here that amongst the many institutions 
in which he held important position, he was President 
of the Institution of Automobile Engineers in 1920-21, 
and that when he was invited by the Institution of 
Civil Engineers to deliver the James Forrest Lecture 
in 1934, he took as his subject the history of the 
motor car. 

In 1900 Fowler left Horwich to join the staff of 
the Midland Railway at Derby under 8. W. Johnson. 
He became in succession gas engineer, assistant works 
manager, and works manager, and in 1910, after 
the retirement of R. M. Deeley, who had followed 
Johnson in 1903, he was appointed C.M.E. to the 
company. On the formation of the L.M.S. Railway, 
he became deputy C.M.E. in 1923, and two years 
later was given the position of C.M.E. His work 
in this high post will be chiefly remembered by the 
appearance of the ‘‘ Royal Scot” class of locomotives, 
which were the most notable passenger engines of 
their day ; but the reorganisation of the whole system 
for the repair and overhaul of locomotives at Derby 
which led eventually to the possibility of greatly 
reducing the number of engines required for service 
was, in all probability, a service of still greater 
economic value. He retained the position of C.M.E. 
till 1931, when, under the new constitution devised 
by Lord Stamp—as he now is—he became Assistant 
to the Vice-President for Research and Development 
(Sir Harold Hartley). It will be remembered that 
some few years ago the improvement of the thermal 
efficiency of steam locomotives was being sought 
by experiments, at home and abroad, with new 
types. Sir Henry’s contribution to this movement 
was the building of the Schmidt locomotive ‘“‘ Fury” | 
at Derby. Unfortunately, the special boiler tubes gave 
trouble ; one of them burst, killing a representative of 
the Superheater Company who was on the foot-plate, 
and the engine was recalled from a service which 
it had hardly begun. For some time retubing 


was considered, but Sir Henry never felt easy 
about the design, and the engine was rebuilt 
as the ‘British Legion” in 1935. It is note- 
worthy that another experimental engine, Sir 
Nigel Gresley’s ‘ 10,000,” with a water-tube 


boiler, also failed to come up to the expectations of 
its designers, and after a few years of service was also 
converted. Mr. Stanier’s turbine locomotive of a 
later date is now the sole exceptional steam 
engine on British railways. 

It goes without saying that a man of Fowler’s 
disposition would inevitably seek to give his services 
to the country during the Great War. In the early 
months, before the Ministry of Munitions was formed, 
he was Secretary to the Railway Companies’ Muni- 
tions Sub-Committee, and in 1915, when the Ministry 
came into being, he was very naturally selected as 
Director of Production. It is no secret that he was 
not well fitted for a post which called for peculiar 
qualifications, and he was transferred to the Royal 
Aircraft Factory at Farnborough, where he was 
much more in his natural element. In 1917 he was 
appointed Assistant Director General of Aircraft 
Production, and in the following year went to 
America and Canada as Chairman of the first Inter- 
Allied Conference on the Standardisation of Aircraft 
Components. 

We have mentioned that he was President or Chair- 
man of many institutions. Amongst the most 
important of such offices was the Presidency of the 
Institution of Mechanical Engineers, 1926-7; of 
the Institution of Locomotive Engineers, 1912-14 ; 
of the Institution of Automobile Engineers, 1920-21 ; 
of the Institute of Metals, 1932-33; and of Section 
G, British Association, 1923. To all these bodies he 
delivered addresses, but we do not know with how 
many papers and lectures he must be credited. 
Amongst them will be recalled one on superheater 
locomotives, which produced one of the most com- 
plete discussions ever heard at the Institution of 
Civil Engineers. It continued for several nights, 
and all the leading locomotive men in the country 
and many from overseas took part in it. Altogether, he 
received from the ‘‘ Civils,” the Miller Prize, a Telford 
Premium, the Webb Prize, and Telford and Watt 
medals; he was for a time, a member of the Council. 
Before the Institute of Transport he read a very 
notable paper on Locomotive Repairs, in which 
the system he had introduced at Derby was described 
in detail. The degrees and honours which he 
secured were as numerous as his presidencies. He 
was a Whitworth Exhibitioner, a Doctor of Laws, 
a Doctor of Science, a Justice of the Peace, a Colonel 
in the Engineer and Railway Staff Corps, and the 
possessor of the Territorial Decoration. In 1917 he 
became a C.B.E., and in the following year a K.B.E. 

It is difficult to estimate the influence which 
Sir Henry had upon his time and his generation. 
That he rendered it good and generous ser- 
vice not alone by his railway work but by 
his lectures and papers, by his teaching, and his 
attendance on committees, and his devotion to 
research—like that on Noise for the British Associa- 
tion—is in no doubt. But one feels that his restless- 
ness and energy impelled him to undertake too much, 
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and that had he spared himself a little more, had he 
directed his unquestionable talents into a narrower 
channel, he might have earned an even greater 
reputation than he enjoyed. 


JAMES THOMAS BROWNLIE. 

On Thursday, October 13th, Mr. J. T. Brownlie, 
ex-President of the Amalgamated Engineering Union, 
collapsed and died on the Canadian Pacific liner 
‘* Duchess of Richmond.” Brownlie was born at 
Port Glasgow in 1865, and was the son of a marine 
engineer. He was apprenticed to a blacksmith 
when thirteen years old, but later he became an 
indentured apprentice to a Glasgow engineering firm. 
He was educated at Wason’s Academy, Paisley. 
When twenty-three he went to London and worked 
at the Royal Arsenal, Woolwich, for about ten years. 

Brownlie then worked diligently for the trade 
unionism of his industry and in the co-operative 
movement, and rose to leadership in both. As his 
responsibilities and activities increased, however, he 
was obliged to give up his co-operative work. He 
became Chairman of the Executive Council of the 
Amalgamated Society of Engineers in 1913, and 
thereafter for seventeen years he held the highest 
office in the engineers’ union. When, by amalgama- 
tion with other unions, the A.S.E. became the Amal- 
gamated Engineering Union in 1920, he became 
President, and continued in that position until he 
retired in 1930 upon attaining the age limit set by 
the union. 

During the Great War he was a member of the 
National Advisory Committee on War Output and 
other advisory committees, and it fell upon him in 
these capacities to assist in the organisation of 
national effort and the transitions necessarily brought 
about in the engineering industry. His ability as a 
leader were again shown in the years after the war, 
when he was instrumental in securing a reduction 
in the working week from 54 to 47 hours. From 1913 
to 1930 he was a member of the Executive Com- 
mittee of the International Metalworkers’ Federation, 
and from 1919 to 1925 he was a member of the Execu- 
tive Committee of Ruskin College. 

Upon his retirement from active trade union work, 
Brownlie sought election to Parliament, but failed to 
win a by-election in Sunderland in 1931. He was a 
member of the Balfour Committee on Industry and 
Trade which sat from 1924 to 1929, and a member of 
the Royal Commission on Police Powers and Pro- 
cedure, 1928-29. He was a fraternal delegate from 
the Trades Union Congress to the Canadian Trades 
and Labour Congress in 1924, and to the Convention 
of the American Federation of Labour in 1929. For 
a number of years he was a member of the managerial 
committee of the Royal Arsenal Co-operative Society. 
In 1917 he was made C.B.E. 


SIR WILLIAM JOHN JONES. 


Sm Witii1am J. Jones died on October 12th at 
his home at Warlingham, Surrey. He was born in 
1866 in London, and was educated at the Haber- 
dashers’ Company’s Aske’s School, passing out at 
the head of the School. Embarking on an engineering 
career, he was for many years with Newton, Chambers 
and Co., Ltd., ironmasters, engineers, and colliery 
proprietors, of South Yorkshire. Subsequently he 
joined the late Sir Arthur Duckham, and together 
they formed the group which is now known as the 
Woodall-Duckham companies.. 

In 1916, Sir William was invited to join the Ministry 
of Munitions as Director of Refractory Materials, 
and in 1917 he was made Deputy Controller of Steel 
Production, becoming, towards the end of 1918, 
Director of Stecl Production. In 1919, the K.B.E. 
was conferred upon him for his services in the war, 
and he was also made an Officier de la Légion 
d’Honneur by the French President. 

After the war he was in charge of a Commission 
appointed by the Ministry of Munitions to examine 
the condition of the iron and steel works in Lorraine 
and the occupied areas of Germany. He was also 
British representative on the Inter-Allied Steel 
Commission in connection with the Ministry of 
Munitions and a member of the Commission 
appointed by the Minister of Reconstruction to 
inquire into the supply of building materials. 

He was President of the Ceramic Society during 
the session~ 1917-1918, and it was largely due to 
his efforts, in close co-operation with the late Dr. 
J. W. Mellor, that the Refractory Materials Section 
of that Society was formed in 1916. Sir William 
Jones was interested in many concerns connected 
with the iron and steel trade, and was chairman of 
Roadless Traction, Ltd., and for some time a director 
of Dorman, Long and Co., Ltd. He was also active 
in local affairs, taking a hand in the local 
government of Wallington, where he at first 
resided, and later at Warlingham. He was a member 
of Lloyd’s, of the Baltic Exchange, and of the Thames 
Conservancy Board. 








ProposEeD NEw Rattways IN Cuina.—Reports from 
China state that the Government has decided to build 
eleven new railways with a total route length of 4000 
miles in the south-western provinces to link up Szechwan, 
Yunnan, Kweichow, Kwangtung, Kwangsi, and Hunan. 





Literature. 


Design of Machine Members. By ALEx. VALLANCE. 
London, 1938 : McGraw-Hill Publishing Company, 
Ltd. Price 24s. 

Iv is the practice in some engineering establishments 
to run the design office and drawing-office as separate 
departments. The design office deals with the general 
design and arrangement and determines the overall 
size, power, and special features of the machine, 
while the drawing-office prepares detail drawings of 
every member or component of the machine for use 
in the works. It is the draughtsman in the latter 
department rather than the former who will find this 
volume on “‘ The Design of Machine Members ” most 
useful, because, as the title indicates, it deals with 
the detail of various parts used in the construction of 
machines and plant, as distinct from the general 
design of machines for particular purposes. 

To the engineering student and junior draughts- 
man this work will be of especial value, not only for 
the formula and charts which are given, but also for 
the explanatory notes with which the author opens 
each chapter, dealing with a separate and distinct 
part or component of a machine. 

In all problems of design the choice of materials 
to be used is always important. Strength and weight 
often are the deciding factors, but in cases where 
weight has not to be so much considered, the question 
of cost will be taken more into account. The chapter 
dealing with materials lays stress on the problems of 
making the right selection, and remarks that an 
increasing amount of experience is required, because 
of the constantly extending variety of materials that 
becomes available. The sound advice given is that 
the proper material to use is one that meets the 
engineering requirements of the designer, the pro- 
duction and heat-treating requirements of the produc- 
tion department, and the cost requirements of the 
purchasing agent. One can only say that when each 
of these requirements has been satisfactorily met, 
there can hardly be a doubt that a satisfactory selec- 
tion has been made. 

Formule in engineering design can never be 
safely used without taking into account all the 
practical considerations in each particular case, and 
in the book under review care has been taken to 
bring this home to the student. The stresses imposed 
on bolts and studs by tightening the nuts when making 
a joint, for instance, may be higher than the full load 
on the joint, and likewise driving in a cotter to pull 
a rod on to a taper seating may have the same effect, 
all of which goes to show the value of practical experi- 
ence to the designer in whatever branch of engineering 
he may be engaged. 





Provvista e Distribuzione di Aqua Potabile. By 
Dott. Ing. CLaup1o MisTRANGELO. Third edition, 
revised and enlarged. 1938. Milano: Ulrico 
Hoepli. Price 50 lire. 


Tus well-illustrated large octavo volume covers the 
whole subject of “The Supply and Distribution of 
Potable Water,’ and presents both general and 
Italian practice as developed up to a fairly recent 
date. In revising the work for this edition, the 
author has, as he explains in his preface, expanded 
the matter relating to petrography, revised and added 
to the statistical data of hydrology, furnished statistics 
of water consumption in a number of Italian towns, 
and described advances in the manufacture and use 
of pipes of large diameter. The books and articles 
included in his bibliography (the most recent of which 
are dated 1930) are all Italian, French, or German, 
and, as a volume presenting practice differing in 
some respects from that of Great Britain or North 
America, and describing measures which might with 
advantage be taken by American and British engi- 
neers, or be by them more fully and consistently con- 
sidered, Dr. Mistrangelo’s work may confidently be 
commended. More, it presents better or more fully 
than do most books in the English language on this 
subject some of the natural conditions and lines of 
investigation to which water engineers should give 
their consideration. The subject of hydraulics is pre- 
sented in the manner characteristic of British works 
on water supply, but chapters on the flow of water in 
pressure conduits, in open channels, and in systems 
of uniform percolation may specially be commended 
to engineers in this country. 

For water engineers generally, the first of the five 
sections into which the book is divided, which is 
devoted to hydrology, will prove of considerable 
interest. Meteorological data are furnished for twelve 
Italian cities, and flow data, including catchment 
areas, for ten Italian rivers. The geological bases 
of hydrology are discussed, much as in British books 
on water supply, but the subject is carried further 
than in most of such works. A study of the occurrence 
of underground waters in rocks of different groups 
includes accounts of conditions in the Plain of 
Lombardy and in the valley of the River Olona. The 
author’s discussion of the origins of underground 
waters and of springs includes a brief reference only 
to geophysical methods of subsoil exploration, as 
described in 1926; which is disappointing. On the 
other hand, those who have not seen it before will be 
very much interested in the table, page 58, showing, 
with characteristic German thoroughness, the daily 





quantities of water assigned to various purposes in 
Berlin in the year 1884. In private services (ten 
items), 20 to 30 litres per person were allowed for 
drinking and cooking, 10 to 15 litres for washing, 
1-5 litre per square yard of garden, 50 litres per large 
and 10 to 15 litres per small animal. In the public 
service (seventeen items), 2 litres per child were 
allowed in schools, 200 to 500 litres per hospital 
patient, and 1-0 to 1-5 litre for street cleansing. 
The author furnishes figures showing rates of water 
consumption in twenty-four Italian cities in 1936, 
and including :—Bologna, 29} gallons; Genoa, 
nearly 40 gallons; Milan, 75} gallons; Rome, 
91? gallons. The consumptions of water month by 
month are given for six cities, and hour by hour for 
five. The section includes a chapter on the quality of 
potable water and requirements as regards its use in 
industries. The subject is continued with respect 
to bacteriology and characteristics of natural waters. 

Reference has already been made to the third 
section of the book, occupying 83 pages, leaving 
236 pages to cover storage, purification, and distribu- 
tion. An interesting feature of Chapter XV, with 
which Section IV begins, is the author’s discussion of 
measures for capturing the waters of springs, as they 
issue from or are tapped within stratified rocks, 
detritus, quarternary, alluvium or moraines. The 
chapter covers also supplies obtained from wells. 
In the next chapter storage in reservoirs is discussed 
in general terms and the design of dams is briefly 
outlined in a manner sufficing for the purpose of a 
work on water supply, and much to be preferred to 
the attempts sometimes made to include in such 
books what purports to be a presentment of dam 
design and construction. The remaining chapters 
continue the subject in the natural order of its parts. 
The expositions of filtration and purification can hardly 
be regarded as up to date, though the main features 
of sterilisation by ultra-violet rays and by chlorine 
are described. Most of the drawings on the folding 
plates illustrate Italian works, including a plan and 
some details of the Puglia aqueduct. 

Having regard to the comprehensive character of 
Dr. Mistrangelo’s work, the thoroughness with which 
he describes natural conditions, and the related engi- 
neering provisions, some of which are ignored and 
others inadequately dealt with in most English books 
on the subject of water supply, the value of the volume 
is but slightly lessened by the passage of time, and 
the author’s omission in some of the chapters of 
matter which would have brought the subject more 
closely up to date in the light of recent British and 
American practice. The book is certainly one which 
should be acquired for the libraries of all engineering 
societies which include civil engineers in their member- 
ship and it will be of no small service to those who, 
being conversant with the subject of water supply 
and the science associated therewith, are studying the 
Italian language. 
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The Motor Show at Earls Court. 


No. I. 


OX Thursday, October 13th, H.R.H. the Duke of 
Kent, officially opened the International Motor 
Exhibition, organised on behalf of the Society of 
Motor Manufacturers and Traders, at Earls Court. 
The Exhibition will continue to be open until October 
22nd. It is the thirty-second of the annual series of 
exhibitions which had its origin at the Crystal Palace, 
in 1903, and the second to be held at the Earls Court 
Exhibition Hall. 

In his speech the Duke of Kent stated that the 
Exhibition was the world’s most comprehensive 
motor show. He said that the Show contained a 
representative of virtually every private car which is 
sold on the British market, including in all sixty-five 
makes. The industry, like most others in this and 
other countries, had suffered during the past year a 





this year, as usual, the best automobile products of 
Germany, France, Italy, America, and Canada, as 
well as those of the United Kingdom manufacture, 
are shown. In the Motor Car Section there are thirty 
United Kingdom exhibitors, as against four German, 
nine French, three Italian, and fourteen American and 
Canadian. 

The trend of design of the 1939 models is rather 
one of refinement than of startling change, especially 
amongst this country’s manufacturers. As a result 
of this policy the features to be hoted in general are 
economy, roominess in body design, and a general 
improvement in performance, by reason of weight 
reduction and increase in power output. The 
increased size and power of engines noted last year 
is maintained, and the average horse-power (by 








rear axle, with the object of reducing metallic con- 
tacts to a minimum and thereby limiting the trans- 
ference of axle noises. Certain of the models shown 
have a solid floor insulating the engine from the 
interior of the car, whilst others incorporate a double 
dashboard, serving the same purpose. 

A striking characteristic of this year’s designs is 
their remarkable low consumption of fuel. Many 
low-priced light family cars on display will cover 
40 miles on one gallon of fuel, and this fact is 
undoubtedly one of the most marked trends at the 
Exhibition. This improvement is as a result of a 
number of factors, including improved power to 
weight ratio and improvements in the design of power 
units and carburetters. 

In several models the familiar chassis frame is 
dispensed with. The body itself comprehends the 
frame which holds the chassis units together. This 
method of construction is not new, but is growing in 
favour, and at this year’s Exhibition several popular 
models incorporating the principle are on view. By 
this method weight is saved and greater strength 
obtained—both important advances. 











FIG. 1—COLONIAL CROSS-COUNTRY “HUNTING AND PURSUIT’'’ CAR—MERCEDES 


recession almost entirely as a result of the unsettled 
international situation. Nevertheless, the number of 
vehicles in use tended to grow and the necessity to 
replace cars and marine craft, which the public had 
been retaining much longer than usual, would quickly 
ensure renewed prosperity to the industry. In his 
tour of the exhibits the Duke of Kent was attended 
by Lord Kenilworth, President of the Society of 
Motor Manufacturers and Traders; Mr. Burgin, 
Minister of Transport ; and others. 

The Annual Motor Exhibition is, and has been for 
many years, the largest exhibition in the world 
entirely devoted to the products of a single industry. 
Occupying approximately 250,000 square feet, the 
display this year forms a line of exhibits extending 
along nearly 10 miles of gangway. The character of 
the Exhibition has always been international, and 





Treasury rating) of all the cars in the Exhibition is 
about 22 H.P.—a distinct rise on the average horse 
power of a few years ago. 

Many advances have recently been made in spring- 
ing systems. Independent suspension is _ being 
increasingly used and new types of shock absorbers 
have also been evolved. There is a tendency to fit 
anti-roll stabilising devices, generally by the use of 
torsion bars, to front and rear axles of cars with half- 
elliptic springs. Some of these developments are 
described more fully below. 

Insulation of the interior of a car from noise and 
fumes is another problem in which progress has been 
made. As the result of tests on the subject of reso- 
nance in steel bodies, better insulation against sound 
is being secured. There is also a growing tendency 
to interpose rubber pads between the springs and the 














FiG. 2—FRONT SUSPENSION AND DRIVE—MERCEDES 














In this and a following article we describe some of 
the exhibits which are of technical interest to the 
engineer, including the mechanisms of some of the 
standard automobiles on view, accessories shown in 
the Accessory and Components Section of the Exhi- 
bition, and exhibits in the Marine Section. 


Undoubtedly one of the most interesting exhibits 
as regards new technical designs of complete vehicles 
is shown on the stand of the Mercedes-Benz Company. 
It consists of a car which incorporates four-wheel drive 
and four-wheelsteering, and which has been designed for 
use on rough ground in unmade countries and according 
to the German pamphlet for “hunting and pursuit ”’ 
purposes. The caris shown with appropriate body work 
at the Exhibition, but the chassis, illustrated in Fig. 1, 
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Fic. 3—REAR SUSPENSION AND DRIVE—MERCEDES 
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can be inspected at the company’s showrooms in 
Park Lane, London, W.1. 

Although this vehicle is not the first of its type 
we would refer the reader to a description of the 
British Holle four-wheel drive, four-wheel steering 
car, with independent suspension, published in THE 
ENGINEER for December 2Ist, 1923—-the design 
incorporates the most modern practices in automobile 
engineering. The makers claim for it that the car is 
capable of mastering every kind of ground, in so far 
as anything on wheels can at all pass over it, in a 
reliable manner. 

Referring to Fig. 1, it will be noted that the 
vehicle is equipped with a strong frame, designed 
tubes to resist twisting forces. It is of box section, 
with welded horizontal cross members, giving a large 
ground clearance. The side members are fitted front 
and rear with towing hooks so that the vehicle can be 
used as a tractor. 

Power is provided by a four-cylinder 82 mm. bore 
and 95 mm. stroke petrol engine of 2 litres capacity, 
which has an output of 48 B.H.P. at 3700 r.p.m. The 
drive is transmitted to all four wheels through a five- 

















Fic."4—VIEW OF REAR END OF CHASSIS—MERCEDES 


speed and reverse gear-box and a single plate clutch, 
This gear-box provides ratios of 7-22, 3-25, 2-04, 
1-30, and 0-885 respectively on first to fifth speeds, 
in conjunction with a ratio in the axles of 6-86 to 1. 
With these gears on an average road and maximum 
load the vehicle is stated to attain a maximum speed 
of 53 miles an hour, and to be able to climb a 
maximum gradient in bottom gear of 64 per cent. 
To prevent undue wheel spin when the ground 
is very bad, a differential gear between the front 
and rear axles, which can be locked at will from the 
driver’s seat, is provided. In addition, the individual 
differential gears for each axle are of a pattern known 
** self-locking,” developed from the firm’s racing 
experience. In this type of differential, the makers 
claim one wheel is allowed to slip 15 per cent. before 


as 


the axle becomes solid. The rear wheel steering 
linkage can be disconnected readily, thus enabling 
the car to be driven as an orthodox front wheel 

















Fic. 5—-FRONT VIEW OF CHASSIS—MERCEDES 


steering vehicle. With four-wheel steering a road 
23ft. wide suffices for completely turning the car. 
With two wheel steering the lock is about 37ft. 

The four road wheels are independently sprung 
(Figs. 2 and 3) by means of large coil springs 
damped by hydraulic shock absorbers. In order to 
protect the ends of the driving shafts from the effects 
of dirt and wet, leather encasing sleeves are fitted. 
Dampers in the steering column are arranged to 
absorb shocks that might otherwise be transmitted 
to the steering wheel when traversing rough ground. 

An interesting portion of the standard equipment 
is a collapsible signalling mast, 14}ft. high, which 
can be stowed in the nearside running board. This 
mast can be used as an aerial for the wireless set 
supplied with the car. A short-wave transmitting 
and receiving set can be fitted on request. When the 
mast is stowed, reception can still be maintained by 
means of an aerial built into the floor of the vehicle. 

Before turning to a description of other exhibits 
at the Show, mention should be made of the new 
Mercedes-Benz ‘design, known as the ‘“ Grosser 
Mercedes ”’ in the country of its origin. This vehicle 


ably large eight-cylinder in-line engine of 7-7 litres 
capacity. It is shown in chassis form on the stand. 
Supercharged, the engine develops 230 B.H.P., and 
without the blower in action the output is 155 B.H.P. 
Interesting points in the design which we noted are 
sodium-cooled exhaust valves, a four-speed gear- 
box combined with a fifth speed incorporated in the 
rear axle, which can be preselected from the steering 
wheel, and the advanced design of chassis frame and 
suspension. Following the firm’s successful racing 
experience, the frame is constructed of oval steel 
tubes. This arrangement is shown clearly in the 
accompanying engraving, Fig. 4, which also illus- 
trates the parallel wheel axle suspension of the rear 
wheels. With this type of axle the coil springs merely 
serve the purpose of springing, other members being 





This shaft can oscillate in needle 
roller bearings encased in hardened steel bushes 
fixed in the bracket A. A cross pin at the other 
end of the arm B oscillates in the portion C, which 
carries the king pin, bottom spring-holding plate, 


hardened shaft G. 


and brake reaction lug. The bracket A carries a 
pressed steel bracket E to which are attached the 
top spring holding plate and the other brake reaction 
lug. Between these lugs is the brake reaction link D, 
mounted on flexible rubber bushes M and N. The 
spring F is held between the top and bottom spring 
plates in compression, and it carries the weight of the 
vehicle. An extension on the shaft G carries a 
crank H, which is attached by connecting-rods to 
pistons working in the shock absorber cylinders. 
It will be seen that the fitting C can move in a vertical 











used for the equalisation of other forces and moments. 
Independent springing, following the firm’s practice, 
is used at the front, as shown in Fig. 5. 

A very interesting new car is shown on the stand 
of Morris Motors, Ltd. It is a new design of the 
10 H.P. model, fitted with a four-cylinder engine, 
known as the series ‘‘M”’ Ten-four. Both in design 
and manufacture the new model shows radical changes 
as compared with the firm’s previous models. It 
falls into one of the groups which has adopted a 
combined design of chassis frame and body work, 
but in using an all-steel integral construction, Morris 
Motors, Ltd., has carried the principle a stage further 
than has been previously attempted, as can readily 
be seen from the engraving, Fig. 6, showing a 
sectional full-scale model of the body work. This 
model is to be seen, complete with engine and all 
mechanical details in section, slowly rotating on the 
stand, so that all points in the construction can be 
readily inspected. 

Referring to the illustration, it will be noted that 
the engine mounting, dumb irons, and forward end 
of the chassis form an integral part of the body. At 
important points, such as the side channels of the 
under body, wheel arches, pillars, and so forth, a 
closed box section has been obtained in the design. 
A similar closed section makes for rigidity in the pro- 
peller shaft tunnel and the roof side panels, and 
drumming is prevented by generous ribbing and 
reinforcements at a number of points. 

One of the main advantages of this type of con- 
struction is a considerable saving in weight, amount- 
ing to about 3 cwt., or 14 per cent. of the weight of 
previous models of the same rating. At the same 
time, the firm claims that this result has been achieved 
without any loss of strength. An interesting testing 
equipment has been devised at the maker’s works to 
prove this point. It consists of a rig built in the 
experimental department on which the body is 
mounted and subjected to severe shocks by excentric 
revolving weights. The vibration so produced is said 
to be sutticient to indicate the presence of any defec- 
tive joints or welds. This type of body is made com- 
plete at the Cowley works of the Pressed Steel 
Company, Ltd. 

In the Exhibition gallery stands, showing acces- 
sories and components, we noted a new design of 
independent front wheel suspension unit and shock 
absorber, shown on the stand taken by the Arm- 
strong’s Patents Company, Ltd., of Beverley, East 
Yorkshire. The suspension unit is illustrated in the 
accompanying engraving, Fig. 7. The unit, com- 
bining the functions of springing and damping, is 
self-contained, and is arranged so that it can be 
bolted directly to the frame of the vehicle. In this 


way the advantage is gained of being able to replace 
quickly the complete unit should it accidentally suffer 
damage. 

As shown in Fig. 7, the bracket A bolted to the 





is the largest of the range, and is fitted with a remark- 








FIG. 6—PART-SECTIONED BODY—MORRIS 


direction against the action of the spring F. The 
shaft G is therefore oscillated, operating the pistons 
of the shock absorber which pump oil from one cylinder 
to the other through a resistance valve. The valve 
can be set to give any required degree of damping 
to the vehicle wheel movement. The brake reaction 
link D ensures that the portion C shall have parallel 
movement, and the king pin maintains a constant 
castor angle. In this design there is only one oil 
nipple which requires attention. The main shaft and 
bearings are lubricated from the supply of oil in the 
shock absorber, which is stated to require topping up 
only after long periods. 

Shown in the drawings reproduced in Fig. 8 is the 
shock absorber unit manufactured by the above 

















FIG. 7—INDEPENDENT FRONT WHEEL SUSPENSION 
UNIT—ARMSTRONG 


firm, and fitted to many cars at the Show, including 
Lagonda, Morris, Ford, and others. The unit is 
similar to the damping mechanism of the independent 
suspension unit described above. The body A is a 
zine alloy die casting, which is bolted to the frame. 
Two cylinders B and C therein are interconnected by 
passages E and F. A double crank G and arm H are 
torce-fitted on serrated portions of a spindle I, which 
rotates in the body A on double bearings. Connecting- 
rods J connect the crank G to pistons K, to which 
non-return recuperating valves N are fitted. The 
arm H is connected to the axle of the vehicle by a 
link L. 

As the axle moves towards and away from the 
vehicle frame, so the pistons move in and out of their 
respective cylinders, pumping oil from one to the 
other. The interior of the body is filled with oil to 
within jin. from the top cover, and any shortage of oil 
beneath the pistons is made good through the recu- 
perating valves N. The flow of oil is, however, 
governed by a series of valves, of which the first is 
known as a cam orifice valve. As the axle moves, the 
oil has to pass a taper-ended valve P and a screw Q, 





frame carries an arm B, which is mounted on a 





which can be set to offer any desired resistance to the 
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action of the axle. As will be seen from the drawing, 
the upper end of the valve P is held in contact with a 
cam on the spindle I. This cam is arranged so that 
small axle deflections are lightly damped, but if the 
deflection is great as on bad roads, the spindle I, 
oscillates and the contour of the cam depresses the 
tapered end of the valve P further into the central 
port of the screw Q, thereby increasing the resistance 
of the shock absorber. 

As the axle moves towards the car frame oil is 
pumped from the cylinder B to the cylinder C, 
passing through an orifice between a disc W and a 
valve V, which is set to offer a predetermined resist- 
ance. When this resistance is exceeded the excess 


pressure opens the spring-loaded valve V and the oil 
On the 


passes to the cylinder C at a fixed pressure. 
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ORIFICE RELIEF VALVE. 


made it evident that each of us had, since the inception 
of our movement, cherished in silence the faith which 
you, Sir, have expressed, that in the encouragement 
of better international understanding the engineer, 
with his mind trained to reason, can play a splendid 
part, and the hope that our association may prove, in 
ways which we cannot yet formulate, to be an instrument 
for the playing of that part. 

Scientists and engineers have made an unequalled 
contribution to the advance of prosperity and of the 
means of enlightened contentment in progressive activity. 
So much remains to be done in further advances in the 
same direction that they cannot but abhor modern war 
as a catastrophic frustation and destruction of this their 
service to mankind. It is impossible not to believe that 
the same feeling, and for the same reason, must be pre- 
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Fic. 8—-SHOCK ABSORBER UNIT—ARMSTRONG 


return or rebound stroke oil is pumped from the 
cylinder C to the cylinder B, and, since the valve V 
only operates in one direction, the oil must find its 
way to the cylinder B through holes in the valve V 
and through the orifice, as previously described. The 
dise W is held up to the face of the valve V by means 
of a spring on the stem X, thus providing a spring- 
loaded valve which operates in the manner described 
above, but acts in the opposite direction. This 
arrangement of valve provides for separate and 
independent adjustment in each direction, so that the 
compression and rebound resistance can be equal or 
unequal, or single-acting in either direction, depend- 
ing on the choice of the spring strengths. 

The third valve of the series consists of a screw 
taper valve. As the axle moves towards the vehicle 
frame the oil is pumped from the cylinder B to the 
cylinder C, but as it has to pass a spring-loaded valve 
R a resistance governed by the tension on the spring 
is offered to the movement of the axle. On the 
return or rebound stroke the oil is pumped from the 
cylinder C to the cylinder B, and as the valve R only 
opens in one direction the oil must now find its way 
to the cylinder B past a taper screw U, which can be 
set to offer any desired resistance to the rebound of 
the vehicle spring. 

(Zo be continued.) 








Letters to the Editor. 
(We do not hold ourselves responsible for the opinions of our 


correspondents. ) 





ENGINEERS AND THE PEACE OF THE WORLD. 


Srr,—It may interest your readers to learn how your 
article which appeared on October 7th under the heading 
adopted for this letter was received by one small body 
of engineers. The Council of the Engineers’ Guild met 
on October 13th for the first time since the passing of 
the days of acute international crisis, At none of its 
previous meetings had anyone suggested that engineers 
might have a contribution to make to international 
understanding and pacification. A booklet, containing 
an exposition of the aims and policies which the Council 
proposes to set before members and prospective members 
of the Guild is in the press and will shortly be circulated ; 
but no mention of such an idea will be found therein. 
Notwithstanding recent experiences, it was apparent 
that no member would have ventured to raise the subject 
but for your article. It is probable that even in personal 
conversations, apart from formal meetings, no one of 
us had ever uttered a word upon the subject to another. 
The task of making a contribution to the peace of the 
world is so formidable, and we, as a body, are so young, 
that it was with diffidence that we reached a decision 
which was, however, unanimous, to make this communica- 
tion to you upon the subject. 

Yet the discussion which took place upon your article 





dominant in the minds of our professional brethren in 
other lands. Surely we may regard this strong common 
motive as akin to a great source of power in Nature, and 
may hope and strive to develop the art of directing it 
for the use and convenience of man. 
ROBERT CHALMERS, 
Chairman of Council, The Engineers’ Guild. 
London, October 17th. 


DEFENSIVE REARMAMENT PRODUCTION. 


Str,—May I ask the favour of being allowed the use 
of space in your valuable journal to call attention to 
what appears to be serious neglect in providing proper 
organisation for ascertaining the rate of production for 
our defensive rearmament ? 

This is a matter that lies, or should lie, outside all 
political considerations, with which I have nothing to do ; 
but as the slow rate of rearmament appears to reflect 
discredit on the engineering skill of the country, it is a 
fair question to ask where the responsibility for the 
neglect rests. 

Surely there can be no excuse in these days for not 
knowing how many guns, aeroplanes, or other defensive 
material can be provided in a given time, and if the 
people responsible for the provision of these things have 
been taken by surprise in finding that the ‘‘ quantity ”’ 
has not come up to expectation, it shows a quite inexcus- 
able lack of understanding of modern methods of- 
production. 

Engineering production to-day is an exact science, 
as every production engineer knows. The time required 
to produce from raw material to the finished article 
every component in the unit is ascertainable and can be 
exactly caleulated. The old method of “ guessing” 
what can be done in a given time in an engineer’s works 
is entirely obsolete. 

That much is only the A, B, C of modern production. 
When it comes to ascertaining the total productive 
capacity of a works or factory it becomes necessary 
to find out the nature and size of the available plant. 
When that is known it is possible to compute the total 
output from that particular plant, and if the plant is 
engaged on the. production of, say, aero-engines, guns, or 
any other commodity, the exact output per week, month, 
or year can be calculated within 10 per cent. of the total 
product. 

What is true of any one particular factory is also 
true of any district, and therefore of the whole country. 
It is possible to ascertain the total productive capacity 
of the country for any product, and particularly of any 
engineering product, if proper steps are taken to do it. 

The first thing that should be known is the total machine 
tool strength of the country, that being the key to the pro- 
duction problem. Next, what is the total output capacity 
of the machine tool makers. This must be known so 
that the rate of the increased output from the additional 
plant can be ascertained. 

Surely it is not too much to ask—Is it known what 
is the total machine tool strength of the country? If 





it is known, the total productive capacity of the country 
should also be known, or at least can be ascertained. 

By this means the element of doubt as to the rate of 
increase in defensive rearmament can be_ practically 
eliminated. 

But if the machine tool strength of the country and 
the rate of increase in the number of tools being made 
is not known, may we not be excused for saying—It is 
high time it was made some one’s business to find out 
and use it as a means of accurately ascertaining the rate 
at which rearmament can proceed. 


Burnham, October 18th. JoHn HoLitoway. 


AIRCRAFT CARRIERS. 


Sir,—The programme of building of aircraft carriers 
would seem to show. that the uses of such vessels aro 
becoming more appreciated, while fears of their vulnera- 
bility are disappearing. It is difficult to understand 
why such moving aerodromes have not been more 
developed for purely military purposes. The effective 
range of a bomber is shortened by anti-bombing devices 
and it would be very awkward to find ourselves at war 
with an enemy with territory partially or completely out 
of range of aerodromes here or in the Colonies. 

For military purposes large high-speed vessels would be 
the most suitable, and the possibilities of converting the 
“Queen Mary ” and ‘‘ Queen Elizabeth ’’ for the purpose 
might be considered. A 40-knot vessel on the lines pro- 
posed for Atlantic service in your columns some time ago 


| would be suitable for new construction. Electric propul- 


sion was advocated for such vessel, but this might not be 
found essential, and in any case if it were it should prove 
no obstacle for the marine engineer. 


October 17th. G. U. N.S. 





THE ENGINEERS’ GUILD. 

Sir,—As so often occurs in correspondence, the dis- 
cussion between Mr. Robert Chalmers and myself has 
been pursued as far as is profitable, and I am content to 
leave it as it stands. 

I will only add that I wish to thank Mr. Chalmers 
for his expression of opinion that “‘ the federation of the 
organisations of the different professions may conceivably 
be of interest at some future date.”” To propagate that 
idea was my sole aim in entering on the discussion. 

A. W. Crampton, F.S.I. 

London, October 17th. 








SIXTY YEARS AGO. 





OnE of the problems which had to be faced in the early 
days of electric lighting was the devising of some means 
whereby electric lighting could be made available in small 
units, or, as it was currently described, the problem of 
dividing the electric light. The problem was peculiar to 
the days when the arc light was the only practicable 
form of electric lighting, and was automatically solved 
when Swan, Edison and others produced satisfactory incan- 
descent filament lamps. In our issue of October 25th, 
1878, we described the solution of the problem advanced 
by Professors Elihu Thomson and Edwin J. Houston, of 
the Philadelphia Central High School, two gentlemen who 
were soon to link their names together in a business 
association which is familiar to-day in every civilised 
country. The professors’ system made use of the fact 
that when a conductor of considerable length is broken 
suddenly a bright flash appears. at the point of separation. 
This flash, called in those days ‘“‘ the extra spark,” appears 
although the current is not sufficient to sustain an are of 
appreciable length at the point of separation. The system 
therefore made use of an arc lamp, of which one of the 
carbon electrodes was caused to vibrate rapidly through 
a short range, with the result that a quick succession of 
sparks was produced. The sparks occurred with a fre- 
quency which gave the effect of a continuous light. A 
diagram of the apparatus which we reproduced showed 
that the two carbons were mounted vertically over one 
another, the upper or positive one being mounted on a 
rigid arm and the lower negative one being clamped to a 
flexible arm. The flexible arm was fitted with an arma- 
ture, beneath which an electro-magnet was arranged. 
This magnet was in circuit with the electrodes. When the 
current was turned on the magnet pulled the flexible arm 
downwards, breaking the contact between the two carbons, 
producing a spark, and at the same time interrupting 
the current flowing through the carbons and the magnet 
coil. The flexible arm thereupon restored the contact and 
the cycle was repeated. The consumption of the upper 
or positive carbon was automatically compensated by 
mounting that carbon in the rigid arm supporting it in 
such a manner that it was free to fall under its own weight, 
but with insufficient speed to follow the vibrations of the 
lower carbon. The method of attachment consisted of 
passing the upper carbon through a hole in the rigid arm, 
the hole being widened out at the middle of its depth into 
an annular chamber into which some mercury was poured. 
By this arrangement good electrical contact was estab- 
lished between the positive carbon and its rigid support- 
ing arm, without imposing any restrictive binding force 
on the carbon. With a number of such lamps connected 
in series it was clearly necessary to ensure that when the 
positive electrode of any one of them was consumed, the 
current serving the others should not be interrupted. To 
that end the positive carbon carried a button at its upper 
end, which, as the electrode was consumed, descended on 
to a tripping lever on top of the rigid arm. The opera- 
tion of this lever established a connecton through two 
mercury cups and allowed the current to continue to flow 
in a secondary circuit, independent of that previously 
existing through the electrodes. 
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Chasing Lathe. 





Tue No. 28 motor-driven capstan lathe, made by 
Alfred Herbert, Ltd,, of Coventry, can now be supplied 
with a new patented chasing mechanism for cutting right- 
hand threads either parallel or taper, as illustrated by the 
accompanying engravings. The mechanism cannot be 
fitted to standard machines, but is built into the lathes 


A Flameproof Locomotive. 





THE accompanying illustration shows an improved type 
of small flame-proof tractor, which was recently built by 
Greenwood and Batley, Ltd., Albion Works, Leeds, for 
the Admiralty. Built for a 1m. gauge, the tractor is 


designed to haul a gross load of 25 tons at 10 miles an hour 
on the level and up a gradient of | in 100 at about 7 miles 











during manufacture. The chasing arrangement leaves all 
turret faces free for other tools, and will deal with larger 
threads than those cut by the maximum size of diehead 
used on the machine. The chaser, which is mounted on a 
compound slide, is given a rectangular motion in a hori- 
zontal plane. At the end of the cutting stroke the chaser 
recedes from the work, returns to the start of the thread, 
advances to its previous position, and commences its 
cutting stroke again. The motion is entirely auto- 
matic, and repeats itself indefinitely, the operator 
merely having to put on the cut as the work proceeds. 
The mechanism is driven from the main spindle through a 
gear-box, thence by propeller shaft and universal joints 
to the attachment mounted on the rear of the cross slide. 
A one-way driving clutch is incorporated. This prevents 
damage if the spindle is reversed. A lever mounted on the 
gear-box disconnects the automatic chasing mechanism 
when not required. Change gears in the oval-shaped 
gear-box shown in the engravings vary the speed of a 
cam by which the cycle of motions is controlled. The 
speed of the cam determines the point at which the 
chaser withdraws from the work, and hence the length of 
the threaded portion. The longitudinal return of the 
chaser to the start of the thread and its transverse move- 
ment back to the cutting position are actuated by springs. 
Working in conjunction with the chaser motions is a 
spring-loaded trip bolt engaging in a notch. Its object 
is to hold the chaser rigidly in the transverse direction. 
Thus although the chaser is spring-returned to the cutting 
position, it is positively held whilst under cut. As the 
chaser cannot return to the cutting position until it reaches 
the start of the thread, there is no possibility of spoiled 
work. 

Four ranges of threads can be cut, as follows, each range 
being determined by the gearing in the gear-box. The 
range of threads to be dealt with must be specified when 
ordering the machine. A different leader is required for 
each pitch. The leaders and nuts may be readily taken 
out and changed, thus permitting a wide range of threads 
to be cut. 








When using the chasing mechanism the spindle can be 
run at 1000 r.p.m. for three of the gear ratios, but must be 
run at 500 r.p.m. for the other, as shown. The maximum 
length of thread cut is 2}in. 

For cutting taper threads, an automatic taper-turning 
tool can be supplied, and the chasing attachment can be 
swivelled and locked in position to cut tapers up to 
20 deg. included angle. The body of the tool is adjust- 
able for various tapers, and can be firmly clamped. A 
revolving centre is carried in a shank, which is a sliding 
fit in the tool body. Rack teeth are cut in the shank and 
a similar rack is cut in the shank of the cutting tool holder, 
which also slides in the swivelling body of the holder. A 
pinion connects the two racks, so that when the revolving 
centre is brought into position for steadying the work, 
and the capstan slide is fed forward, the centre is arrested 
causing the cutting tool to feed forward to turn the taper. 
Apart from slight modifications necessitated for fitting the 
chasing mechanism, the lathe is similar to the standard 
machine. Pick-off gears are supplied for the full range of 
spindle speeds from 38 to 3090 r.p.m. When the lathe is 
required for general work, the chasing mechanism can be 
disengaged by simply moving a lever. 


Leader 4 5 54 6 7 oe Joa 

Spindle speed | Gear | 

when chasing.| ratio. Pitches cut. 
500 2to1| 4| 5: 5] 6{ 7] 8] 10] 12 
1000 ltol 8} 10:11 | 12} 14 | 16 | 20 | 24 
1000 }1 to 14] 12} 15° 164 | 18} 21} 24 | 30 | 36 
1000 jlto2 | 16} 20 22 24 | 28 | 32 | 40 | 48 

















CAPSTAN LATHE CHASING MECHANISM 


an hour. At a speed of 10 miles an hour the draw-bar 
pull is 625 1b., whilst at 7 miles an hour it is 1185 lb. 
Traction is effected by two 16 H.P., 100 volts, 1100 r.p.m., 
series-wound motors. The controller is of the five- 
speed reversing type with separate interlocked reversing 
drum and dead man’s handle interlocked with the brake 
pedal. The circuit breaker is of the contactor type. 

Braking is effected by two independent systems and it 
is possible to stop in a distance of 45ft. from a speed of 
10 miles an hour when hauling a full load. The foot- 
operated brake consists of external contracting lined 
shoes acting on drums on the worm shafts, interlocked with 





general methods. Authors representing Great Britain, the 
Continent of Europe, and the United States will present 
the following papers :— 

Magnetic and Electrical Methods.—Dr. A. P. M. Fleming 
and Mr. B. G. Churcher, ‘“‘ Non-destructive Testing on 
Materials by Electrical and Magnetic Methods”; Dr. 
R. Berthold (Germany), ‘‘ Non-destructive Testing Based 
on Magnetic and Electrical Principles.” 

X and Gamma Rays.—Dr. V. E. Pullin, “ Radiography : 
An Aspect of Non-destructive Testing”; Ir. J. E. de 





Ue 





Graaf (Holland), ‘‘ Industrial Radiography on the Con- 
tinent of Europe.” 

Acoustical and General Methods—Dr. S. F. Dorey, 
‘“* Acoustical and General Methods of Non-destructive 
Testing’; Professor Dr. Késter (Germany), “ Modulus 
of Elasticity and Damping in Relation to the Study of 
Material.” 

The experience and views of the United States of 
America will be presented in a joint paper prepared by a 
Committee of the American Society for Testing Materials, 
composed of Mr. N. L. Mochel, metallurgical engineer, 
Westinghouse Electric and Manufacturing Company, 




















the controller. The hand brake acts with a ratchet lever, 
which pulls “on” in both directions and expands lined 
shoes in drums on the rail wheels. Power is taken from 
an Edison battery consisting of 160 cells of 339} ampere 
hours capacity, with a change-over switch to .connect 
two sets of eighty cells in series for charging and in parallel 
for running. The cells are mounted in two weather- 
proof, ventilated steel containers, one of which is fitted 
with a Sangamo meter visible from the driving cab. The 
driver’s eab, in addition to the usual equipment, has an 
ammeter with a red line at maximum discharge current 
and a voltmeter with a red line at minimum discharge 
voltage. 








NON-DESTRUCTIVE TESTING. 


THE Joint Committee on Materials and their Testing is 
organising a meeting, which will be held under the auspices 
of the Institution of Electrical Engineers on November 
25th next. to discuss methods of non-destructive testing. 
The subjects to be discussed include magnetic and elec- 











trical methods; X and gamma rays; acoustical and 





FLAMEPROOF ELECTRIC LOCOMOTIVE 


Philadelphia ; Mr. H. H. Lester, senior physicist, Water- 
town Arsenal, Watertown, Mass.; and Mr. R. L. Sanford, 
chief of the Magnetic Section, National Bureau of 
Standards, Washington. 

The meeting will be held at the Institution of Electrical 
Engineers under the presidency of Dr. A. P. M. Fleming, 
President of that Institution, on November 25th from 
10 a.m. to 1 p.m. and 2 to 5 p.m. A general invitation to 
attend is extended to all those who are interested. Applica- 
tions for advance copies of the papers should be addressed 
to the Secretary, the Institution of Electrical Engineers, 
Savoy Place, Victoria Embankment, London, W.C.2. 








Execrriciry 1N Minrs.—In his Presidential Address 
to the South Wales Branch Association of Mining Elec- 
trical Engineers, Mr. J. Jones said that there was no 
limit to the potential uses of electricity in mine work. 
At present there are 1358 electrified mines with 23,800 
motors above ground and 28,930 below. During 1937 
electrically driven coal cutters had increased in number 
by 200. Over 7 million tons of coal more had been cut by 
electrical machines in 1937 than in 1936. The quantity 
cut by electricity was 97 million tons, compared with 
41 million tons ten years ago. 
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Mutators with Uncontrolled and 
Controlled Grids. 


ACK-FIRES in mercury are rectifiers or mutators 

have given rise to considerable investigation. <A 
back-fire occurs when an anode loses its valve 
property during the period when it should be blocked. 
A cathode spot appears on the anode in question and a 
current flows to the back-firing anode from those anodes 
which are positively charged with respect to it and 
subsequently from all the other anodes which become 
positive with respect to it. As the resistance of the 
circuit concerned is very low, consisting of the impedance 
of the transformer and the arc resistance, the current 
flowing to the back-firing anode is very high and can 
attain a maximum value of ten to fifteen times the rated 
D.C. value. 

In Fig. 1 it is assumed that the are is rotating in a 
clockwise sense, and that the anode 3 back-fires. The 
arrows indicate the direction of the currents at the moment 
of the back-fire. As the anodes 4 and 5 are at the same 
or at a lower potential than the anode 3, they will only be 
subsequently involved in the short circuit. If the trans- 
former phases had no reactance, the back-fire would cease 
when the E.M.F. of the back-firing phase became higher 
than that of all the other phases, and this would happen 
within about } to ? cycles. 

The back-fire current having a duration of several cycles 
is an undulating D.C. with a minimum value which is 
nearly zero. In the case of natural back-fires other anodes 
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1-6. Mutator anodes. 11. Reverse current circuit 
7. Transformer circuit breaker. 
; breaker. 12. D.C. system. 
8. Mutator transformer. 
9. Mutator. 18. Over-current feeder 
10. Cathode. breakers. 


Fic. 1—FLOW OF CURRENT WHEN A BACKFIRE 
OccuURS 


become involved by reason of the strong ionisation and 
the rise in pressure of the mercury vapour and reinforce- 
ment of the short cireuit occurs. The short circuit persists 
until the transformer is disconnected, which may take 
several tenths of a second. If the mutator is working in 
parallel with other sources of supply, or feeding an electro- 
lytic plant, then when a back-fire occurs a reverse current 
flows from the D.C. system over the mercury cathode to 
the back-firing anode and through the phase winding to 
the neutral point of the transformer to the negative pole 
of the system. This reverse current must also be inter- 
rupted by a reverse-current, high-speed breaker. Accord- 
ing to its strength and duration, every back-fire has a 
more or less pulverising effect on the anodes and sleeves, 
and a deposit of dust from this pulverisation settles on 
the anodes and insulators. A certain ageing of the 
mutator therefore results. 

Some of the causes of back-firing are: (1) Considerable 
residual ionisation in front of the anodes by reason of 
the effect of heavy current loading; (2) the periodic 
flow of ionised mercury vapour into the sleeves in front 
of the anodes after the momentary extinction of the 
respective anodes, because a vacuum is created in conse- 
quence of the sudden cooling of the mercury vapour ; 
(3) too high mercury vapour pressure; (4) impurities 
in the material of which the anodes are made ; (5) covering 
of the anodes and insulators by the products of pulverisa- 
tion; (6) excessive voltages between the anode and 
cathode possibly originating from excess voltages in 
the primary or secondary systems, or which may be 
created by sudden heavy loading when the mutator is 
cold. 

Some of these causes may easily be guarded against by 
proper supervision and protective devices. Others can 
be suppressed almost entirely by the anode grids introduced 
in 1926 by Brown Boveri. By means of these grids 
during the blocking period the space before the anodes 
and the mercury vapour flowing periodically into the 
sleeves and before the anodes, are rapidly and almost 
entirely deionised. In service the grids get very hot 


and the temperature rises with the anode current strength. 
Heat radiated from the grids maintains the mercury 
vapour inside the sleeves at a high temperature which 
causes the density of the vapour to diminish, thus further 
increasing the back-fireproof qualities. 


The use of the 








grids led to a great improvement in operation and mutator 
outputs were greatly increased. The grids also permitted 
the design to be modified so that the track to be followed 
by the arc was considerably shortened, resulting in a smal! 
drop across the arc and lower losses. 

Another significant advance was the introduction of 
controlled grids. It was found by Brown Boveri that 
back-fires and short circuits on the D.C. side of mutators 
could be dealt with by these grids. The principle 
involved is to put the grids under q negative voltage as 
compared with that on the cathode immediately after a 
short circuit, or a back-fire has begun. The anodes that 
are not active at the moment are prevented from igniting 
afresh, and those which are already in action in the proper 
sequence will not ignite again after they have become 
inactive in the ordinary way. The mutator is in this way 
made inoperative in less than one cycle. A positive 
space charge forms round the grids of the anodes which 
are not burning and then prevents the electrons from 
reaching the anodes when they receive a more positive 
potential than the cathode ; in other words, no new ignition 
of the anodes takes place. 

In Fig. 2 is shown a diagram of a grid-controlled mutator 
set. The grid relay 14 is supplied by two current trans- 
formers and the setting of the relay is such that it acts at a 
given excess current. The time lag of the relay is only 
some thousandths part of a second, and is reduced with the 
rapidity of the current increase and the magnitude of the 
current. 

Tests on a 3600-ampere, 720-volt mutator showed 
how effective the scheme is. At the initiation of 
the short circuit the D.C. pressure was 740 volts 
and the current 3000 amperes. After 0-0038 second 
from the initiation of the short circuit the grid 
relay charged the grids negatively, and the short 
circuit was removed within 0-0155 second. The 
maximum value of the short-circuit current was 30,000 
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1-6. Anodes. 13. Current transformer. 
7. Transformer breaker. 14. Grid relay. 
8. Mutator transformer. 15. D.C. current source for 
9. Mutator. grid relay. 
10. Cathode. 16. Grid resistances. 
11. Reverse current breaker. 17. Anode grid. 
18. Feeder breaker. 


12. D.C. system. 


FIG. 2—MUTATOR WITH SHORT CIRCUIT AND 
BACKFIRE GRID PROTECTION 


amperes. By reason of the impedance of the short-circuit 
loop the phase voltage of the last anode to burn was even 
negative towards the end of the short circuit ; in other 
words, at this period the mutator works on the system as 
a D.C., A.C. unit. When a short circuit occurs, the 
total current flows to the cathode and causes the genera- 
tion of an enormous quantity of mercury vapour, which is 
projected up into the mutator chamber. This means that 
the inner parts of the grids must be designed with great 
care to ensure proper operation under these exceptional 
circumstances. If a short circuit occurs on a feeder, 
the short circuit impulse causes the grid relay to act 
and the feeder breaker also trips, but as the extinction 
of the mutator caused by the grids is usually quicker than 
the opening of the circuit breaker contacts, there is no 
arcing at the breaker. If, on the other hand, the breaker 
contacts open somewhat earlier, as may happen in the 
case of quick-acting breakers, the ruptured load will, 
nevertheless, be handled for the greater part by the 
grids and the breaker will thus be relieved of a heavy 
duty. The grid relay is designed for a reset time lag of 
about one-tenth of a second, so that after this period 
positive voltage is impressed on the grids and the D.C 
voltage is restored. Within this period any standard 
type of breaker has had time to trip, so that no new short 
circuit occurs. In the case of a straight bus-bar short 
circuit, where there is usually no over-current breaker 
between the mutator and bus-bars, the short circuit 
would start again regularly after the lapse of one-tenth of 
a second, assuming that the short circuit had not burnt 
itself out, or that it had not been removed in some 
other way. An additional device can be added to the relay 
so that after a short circuit has been applied to the 
mutator three times the main circuit breaker is tripped. 


In principle the extinction of back-fires is the same as 
the removal of short circuits from the mutator. In the 
former case, however, the are is established between 
sound and defective anodes and practically speaking does 
not increase the amount of mercury vapour generated, 
and the arc extinction takes place under more favourable 
conditions. If the mutator works on a system with reverse 
voltage, a reverse current is established when a back-fire 
occurs and flows from the system through the mercury 
eathode to the back-firing anode. As this reverse current 


-cannot be interrupted by the grids it has to be dealt with 


by a reverse current quick-acting breaker, and as soon as 
the rupture of this current has taken place the reverse 
breaker can be closed again. When the reverse current 
breaker is remotely controlled, the closing impulse can be 
imparted to it through a control circuit, closing when the 
breaker is opened, so that the delivery of current to the 
system is only interrupted for about one second. But 
when mutators are used to supply aluminium electrolytic 
plants in which the reverse voltage caused by polarisation 
is only one-third to one-half of the mutator voltage, the 
D.C. reverse current breaker can be omitted. 

With mutators in which retardation of ignition by means 
of grids is employed with the object of regulating the 
voltage in accordance with the scheme shown in Fig. 3, 
or for other purposes, the grids are maintained con- 
stantly under negative voltage, as compared with the 
cathode, and are only subjected for a moment to a short 
positive impulse when the brush of the distributor shown 
at 9 touches the respective contacts of the distributor, 
thus causing the respective anodes to ignite when they are 
positive compared with the cathode. In the case of back- 
fires of short circuits, the grid relay 11 only suppresses 
those ignition impulses. Thus with this form of control, 
assuming that the grid relay acts instantly, only those 
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7. Resistances. 

8. Source of grid cur- 
rent. 

9. Distributor. 

10. Synchronous motor. 

11. Grid relay. 


- Mutator transformer. 
. Current transformer. 
. Mutator. 
. Anodes. 
. Anode grids. 

Frid resistances. 


FIG. 3—MUTATOR WITH GRID VOLTAGE REGULATION 
AND SHORT CIRCUIT AND BACKFIRE PROTECTION 
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anodes are short circuited which are already ignited 
just before the back-fire or short circuit occurs. Thus the 
short circuit is less violent and lasts for a shorter time than 
with the control system shown in Fig. 2. 

The back-fire and short-circuit protection described is 
now used on mutators for all kinds of purposes, ranging 
from mutators built for the lowest voltages to those for 
the highest voltages and in mutators for the smallest to 
the highest outputs. It is also used on mutators for fre- 
quency conversion, for system coupling, for high-frequency 
furnaces, and for high-tension D.C. transmission. 

Summarising the advantages of the schemes described 
in an article appearing in a recent issue of the Brown- 
Boveri Review, from which these notes have been taken, 
Mr. S. Widmer says that thanks to the introduction of 
deionising grids the service and reliability of the mutator 
has been greatly increased. Outputs have been raised and 
efficiencies improved. The controlled grids and back-fire 
and short-circuit protection have practically eliminated the 
destructive effects arising from these troubles in the 
mutators themselves, as well as the undesirable reactions 
on the D.C. and A.C. systems. These devices have made 
it possible to use mutators for purposes for which they 
would otherwise have been unsuitable, and are opening up 
new fields of utilisation. 








ANOTHER “‘ ZEPHYR” TRAIN FOR AMERICAN Raitway. 
—It is announced that the Chicago, Burlington and 
Quincy Railroad has ordered a four-coach streamlined 
train of stainless steel construction for service between 
Kansas City and St. Louis, where it will replace the 
present ‘‘ Ozark State Zephyr.” The first coach of the 
train, which will have an overall length of 333ft., will 
house the power plant and baggage. The second coach 
will have seats for seventy-two passengers, the third 
accommodation for fifty-two, and the rear coach will 
contain the kitchen, dining saloon and observation 
lounge with accommodation for forty-six passengers. 
Each coach will have its own self-contained oil-electric 
power unit for lighting and air-conditioning purposes. 
The usual type of brake shoe is to be replaced by disc type 
brakes mounted between the wheels. Experiments are 
said to have shown that the new type of brake is capable 
of stopping a train from a speed of 100 miles an hour in a 
distance of about 2000ft. 
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Influence of Astronomy on 


Science.* 
By F. R. MOULTON, Ph.D.+ 


Many arts and seiences have contributed to the explora- 
tion of the celestial regions. Reciprocally the heavens 
have illuminated and are illuminating many of the 
sciences that pertain to the earth, for our planet has been 
found to be only a particle in a universe of matter, its life 
only an incident in the history of the cosmos, and terrestrial 
phenomena and laws only particular examples of universal 
events and principles. 

What is the foundation on which all science rests? It 
is what we think of as the orderliness of the universe, the 
regularities in the sequences of its phenomena. Without 
orderliness there could be no science, for unless there were 
a firm conviction that Nature is orderly there would be no 
attempt to discover its order. In this age of science it is 
difficult to realise that in ancient times men almost 
universally believed that the physical universe is subject 
to the whims of capricious gods and goddesses. Then 
chaos prevailed on the earth and in the heavens above ; 
superstitions cast their terrifying shadows over mankind. 
But before the dawn of recorded history regularities in such 
phenomena as the recurring seasons and the phases of the 
moon had been noted. Even before the time of Aristotle, 
in the fourth century B.c., the lengths of the month and 
the year had been measured to within a minute or two, 
the inclination of the plane of the earth’s equator to the 
plane of its orbit had been determined with considerable 
accuracy, the causes of eclipses of the sun and of the moon 
had been discovered, and much progress had been made 
in developing theories of cycles and epicycles for explaining 
the apparent motions of the sun, the moon, and the 
planets among the stars. All these great results, depend- 
ing upon the centuries of observations, had been esta- 
blished before any considerable steps had been taken in 
the development of the sciences that pertain only to things 
on the earth. It is to the glory of astronomy that in it 
men thus first perceived that the universe is orderly and 
entered on the pathway to science. 

It may be surprising that order should have been first 
clearly perceived in phenomena presented by distant 
things. But distance smooths to imperceptibility the 
countless little ripples of phenomena which would confuse 
us with their complexities were we among them, and 
leaves to our perceptions only the regularly recurring 
great waves which roll along like the swells of the ocean. 
Though the moon has more than a thousand measurable 
cycles in its motion, a few determine all the important 
characteristics in the succession of its phases. In ever- 
changing shape, it courses through the night sky when all 
the distractions of the day are covered by darkness. 
Inaccessible and somewhat mysteripus and with cycles of 
change short enough to be held easily in the memory, it 
attracts the attention and makes clear the orderly succes- 
sion of its phenomena. 

One of the principal methods in the development of 
science is generalisation. If the motions of the moon are 
orderly, then why not the motions of those mysterious 
wanderers among the stars, the planets? Thus the 
ancients must have asked themselves the question. Since 
the planets revolve around the sun instead of around the 
earth, their apparent motions as observed from this 
rotating and revolving planet are enormously more com- 
plex than those of the moon. Yet long series of observa- 
tions and endless calculations had led to the discovery of 
the order in them by the beginning of our era. All who 
have read the Almagest of Claudius Ptolemy, which was 
published about 1800 years ago, have been amazed at 
his knowledge of the apparent motions of the planets and 
at the perfection of his theories for explaining them. In 
only a few other sciences have similar very close corre- 
spondences between theories and observed phenomena 
been reached even at the present day. 

The words “ order ’’ and ‘ orderliness ”’ have been used 
as though they have perfectly definite meanings which are 
generally understood. But we find on examination that it 
is difticult, if not impossible, to define them, and that it is 
equally difficult to determine whether natural phenomena 
are orderly according to any definition that we may 
adopt. It does not relieve us to say that phenomena are 
orderly when they obey laws that we can state, for 
essentially ‘‘laws of Nature” are only descriptions of 
phenomena, often in time sequences. There is nothing of 
compulsion or causality in laws of Nature, for they are 
man-made—and often man-destroyed—formulations of 
how certain classes of things exist or occur. Consequently, 
if there is any definite content in such a phrase as a “ law 
of Nature ”’ it belongs to a description, whether in words 
or symbols, that scientists themselves have invented. 

Now what properties of a description entitle us to say 
that the phenomena it describes are orderly ? A ready 
answer would be that the description is simple. But what 
is simple depends to a large extent upon the information 
and experience of the person considering it. It depends 
also upon the terminology or notation in which it is 

expressed. For example, the unperturbed motion of the 
earth around the sun is simple to one familiar with the 
properties of conic sections, but enormously complicated 
to one who does not have such knowledge. Or, as to 
notation, explicit formule describing the complicated 
motions of the moon fill many pages, but the differential 
equations which contain implicitly everything pertaining 
to its motion may be written on a calling card. Sim- 
plicity of a description, therefore, does not appear to be 
a satisfactory criterion for determining whether the 
phenomena it describes are orderly, for simplicity depends 
in considerable part upon considerations that are entirely 
independent of the things described. 

Another possible criterion of orderliness of phenomena 
is whether or not they are cyclical in character. Most of 
the phenomena with which we are generally familiar are 
approximately cyclical. Not only do day and night and 
the seasons endlessly recur, but there are fundamental 
rhythms in our own lives—the beatings of our hearts, the 
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inhalations and exhalations of.our lungs, our periods of 
activity and repose, the electric potentials that rise and 
fall in our brains. But phenomena do not exactly repeat 
themselves. No day ever exactly duplicated another day, 
no two seasons were ever exactly alike. Although strict 
periodicity in Nature is never found, the approximately 
cyclical character of phenomena appears to have been 
fundamental in the origin and development of science, and 
to be fundamental for its progress. Indeed, without repeti- 
tions our memories would appear to play only with dreams 
and our reason would grope in vain for materials for its 
use. That is, the experiences which are basic in the 
evolution and exercise of our mental processes are cyclical 
in character. In general, we feel that we understand 
phenomena only when we analyse them into series of 
nearly repeating elementary events. When we have 
succeeded in such an analysis, we regard the phenomena as 
orderly, and we are satisfied. 

Science was born in astronomy because many celestial 
phenomena are compounded of relatively few cycles. It 
flourished long in this science before there were comparable 
developments in other fields both because of the simplicity 
of its repetivions and because of the amazing successes of 
its predictions. For many centuries it alone filled the 
reason, as well as the imagination, with awe. 

Throughout the history of science there have been 
attempts to discover the causes of phenomena instead of 
simply how phenomena occur. To account for the motions 
of the planets the Greeks invented crystalline spheres, 
apparently not realising that if they felt impelled to 
ascribe causes they should explain also both the crystalline 
spheres and the reason for their rotation. A parallel case 
was the invention of the luminiferous ether to carry the 
transverse waves of radiant energy. These fictitious 
causes or instruments are in the nature of anthropo- 
morphisms, having their origin in our feeling that by acts 
of our wills we cause phenomena to occur. In very ancient 
times men were @ little more naive, inventing gods and 
goddesses as the causes of phenomena. Fundamentally 
the gods and goddesses of antiquity and the crystalline 
spheres and ethers of more recent times are alike. All 
have been introduced arbitrarily in order to make the 
phenomena of the physical world parallel what we regard 
as the consequences of our own volitions. 

Now and then newly discovered facts or phenomena 
have compelled the abandonment of irrelevant scaffold- 
ings in our science. Perhaps the earliest clear example was 
Kepler’s derivation from observations of the three laws of 
planetary motion which he announced more than three 
hundred years ago. The demonstrated elliptical motions 
of the planets around the sun at variable angular rates 
made it impossible to retain as realities the fantastic 
crystalline spheres of the Greeks. And, similarly, the fact 
that radiant energy has the properties of both waves and 
particles eliminates the assumption of a luminiferous ether. 

It is remarkable that the history of the theories of the 
motions of the planets has not had a greater influence on 
later ideas respecting the essential meaning of “laws of 
Nature.” Over and over again, even in astronomy, 
analogues of the crystalline spheres of the Greeks have been 
introduced in order to have causes of phenomena, although 
all we know is the relationships among the phenomena 
themselves. 

One of the greatest and most important changes in 
point of view in science occurred with the acceptance of 
the heliocentric theory of the solar system. Although 
Aristarchus of Samos, three hundred years before the 
Christian Era, clearly formulated the theory that the earth 
rotates and revolves around the sun, and explained by it 
the seasons and all the apparent motions of the heavenly 
bodies, the earth was almost universally believed to be the 
centre of the universe until the time of Copernicus near the 
middle of the sixteenth century. In spite of his pains- 
taking and convincing comparisons of theory with observa- 
tions, the heliocentric theory was not generally accepted 
even by scientists until after the time of Galileo, a century 
later. Then the solid earth beneath, contrary to accepted 
common sense, philosophy and theology, suddenly became 
@ spinning particle flying unsupported in the immensity 
of space. Man found himself removed from his proud 
position at the centre of the universe to the surface of one 
of its lesser constituents. As vague fears entered his 
heart that he might not be the principal object of creation, 
he naturally resented the new and subversive doctrine. 

Another reason that the revolution of the earth about the 
sun was at first difficult to accept was that there was 
nothing assigned to support it or to cause it to move. This 
psychological defect in the theory was partly remedied by 
the discovery of the laws of motion and the law of gravi- 
tation, which were regarded as the cause of the motions 
of the planets and their satellites. Although this cause 
was @ rather intangible set of formule, it gradually 
acquired reality in the minds of scientists, as abstract 
ideas always do with increasing familiarity. 

With the formulation of the laws of motion and the dis- 
covery of the law of gravitation by Newton, physical 
science closed a long period, extending from the pre- 
historic days when men first began to perceive that there 
is order in the motions of the heavenly bodies down 
through the centuries of painstaking observations to the 
time when Kepler laboriously worked out his three laws 
of planetary motion. With the publication of Newton’s 
Principia in 1687, physical science entered on a new and 
glorious period. The transition from the old to the new 
was sudden, and the completeness of the revolution in 
point of view has perhaps never been equalled in science 
or in any other field of human endeavour. 

Previous to the work of Newton descriptions of pheno- 
mena had been made by means of tables of values or 
geometrical constructions or kinematical models. All at 
once something entirely new was introduced, derivatives 
of the first and second orders. With all the background of 
knowledge and experience we have now, it is difficult for 
us to realise the revolutionary nature of the new concepts 
and methods. Let us cast out from our minds Newton’s 
work and think of the problem of describing the path of a 
projectile in a vacuum. From experience we know that 
at each instant it has a definite distance and altitude ; 
consequently we can make a table for its co-ordinates. 
If we desire its components of velocity we can make a 
similar table. We can make a diagram of its path and 
mark off on it intervals of time. The table or the diagram 
is fairly descriptive of the phenomena—in few fields of 





science do we have more. But the equations of Newton 


are universal, containing implicitly complete descriptions 
of all properties of the motion, not only at the surface of 
the earth, but at any other place. 

Dynamics originated largely in connection with the 
problem of explaining the motions of the moon and of the 
planets, though Galileo had previously gone far in his 
investigations of the motions of falling bodies. Fortunately 
the masses of the planets are so small relative to the mass 
of the sun that each of them moves, at least for several 
revolutions, almost as though the others do not exist. 
If it were not for this circumstance, there would not have 
been any simple laws of planetary motion for Kepler to 
discover. Without Kepler’s laws, Newton could not 
have verified his theories of the laws of motion and cf the 
law of gravitation. Without the work of Newton or 
similar work, dynamics would not have been founded and 
the progress of all science would have been much slower. 

Of equal importance in the founding and verifying of the 
principles of dynamics was the fact that the sun affects the 
motions of the moon, and the planets interact upon one 
another; for these perturbations, as they are called, are 
the consequences of foreign influences which would be 
most likely to produce unexpected results if any of the 
laws from which they are derived were erroneous. Newton 
himself made more verifications of the principles he laid 
down than have been made even to-day for almost any 
other law in the whole domain of science. His successors, 
particularly Lagrange, Laplace, and Euler, extended the 
agreements between theory and observations to thousands. 
Some of these verifications of theory were of the most 
involved nature, consisting of a series of consequences, 
each of which in turn became the cause of other perturba- 
tions. For example, the attraction of the sun slightly 
increases the period of revolution of the moon, the amount 
depending upon the dimensions and shape of the orbit 
of the earth. The planets are slowly altering the shape of 
the orbit of the earth, with the result that the effects of 
the sun on the crbit of the moon also gradually are 
changed. Although the cycle of these slight effects are 
thousands of centuries in length, Laplace worked out all 
the complicated interactions of forces and obtained 
theoretical results which were precisely verified by 
observations. 

It was not of much practical importance in every-day 
matters that Laplace showed that the gravitational inter- 
actions of the bodies of the solar system are in harmony, 
even to many decimals, with the implications of theory. 
But these amazing demonstrations of the exactness of the 
law of gravitation were made in the infancy of, or before 
the birth of, most of the sciences and scientific theories of 
the present day—a generation before Dalton’s founding 
of the atomic theory of matter, two generations before 
Wohler’s first synthesis of an organic compound and 
Faraday’s experiments on the relation between electricity 
and magnetism, three generations before Joule’s and 
Mayer’s formulation of the law of the conservation of 
energy and Darwin’s work on the origin of species, more 
than a century before chemists and physicists first pene- 
trated into the subatomic world or astronomers had made 
substantial progress in exploring our galaxy of stars. 
Even to this day there are no more striking illustrations 
than the motions of the planets and their satellites that 
the universe is orderly. 

The indirect effects of the triumphs of celestial mech- 
anics during the eighteenth century were the important 
ones. Whenever in later times chemists were tempted to 
despair of explaining chemical processes or geologists were 
assuming creation and cataclysms or biologists were 
appealing to mysterious vital forces, there arose always 
before them the shining example of perfect order and com- 
prehensibility in the motions of the heavenly bodies. 
Whenever scientists or philosophers were inclined to take 
@ narrow view of the cosmos in space or in time, the 
limitations they were about to impose were contradicted 
by the immensities of the celestial spaces and the long 
cycles in the motions of the planets. 


It is universally agreed that evolution is one of the most 


important concepts in science. In a sense it completes 
science. As has been stated, the basis on which science 
rests is the orderliness of the universe, and orderliness is 


essentially the approximately cyclical character of 
phenomena. But phenomena are not exactly repeated. 


For example, the cycles of the moon’s motion do not 
exactly recur, nor do the waves on the sea, or the 
characteristics of living organisms. Evolution provides 
for these continual variations; indeed, it depends on 
them. The departures from cyclical repetitions of pheno- 
mena are not discontinuous or relatively large. They are 
rather in the nature of slight modifications in the cycles 
that we regard as essential to order. But when variations 
occur on the whole in one direction over long periods of 
time, as they may, the changes eventually become very 
great. So the fundamental basis of science as enlarged 
and enriched by the principle of evolution provides us 
with a universe that is orderly in a limited sense and not 
essentially unchanging. 

Although evolution was adumbrated in the writings of 
the Greek philosophers, it could not take definite scientific 
form until recent times. It found its first clear expression 
in astronomy about a century before Darwin published his 
** Origin of Species.” Curiously it appeared independently 
in three countries; in England in 1750, in a book by 
Thomas Wright; in Germany, in 1755, in a brilliant 
volume by Emmanuel Kant ; and in France, in 1796, as a 
chapter in a general survey of astronomy with which 
Laplace followed the publication of his monumental 
** Mécanique Céleste.” Each of these writers attempted to 
trace out the evolution of the solar system on the basis of 
the principles of mechanics. 

Of the three theories of planetary evolution, that of 
Laplace hag by far the greatest influence, partly because 
of the great name of its author, partly because of its rela- 
tive simplicity and partly because the scientific world was 
gradually being prepared for such revolutionary ideas. 
The nebular hypothesis of Laplace, as it was called, 
gradually became widely accepted in science. It pointed 
to a long history for the earth and undoubtedly had an 
important influence in the struggle among geologists over 
Catastrophysm and Uniformitarianism in the early 
decades of the nineteenth century. It accustomed 
scientists to thinking of change in long periods of time and 
thus prepared the way psychologically for the theory of 
organic evolution. It affected the philosophy of Spencer 








and its influence extended even to theology. By the 












454 


THE ENGINEER 





Oct. 21, 1938 








beginning of the twentieth it had tinged the thoughts of 
all the world. 

Since all our knowledge of celestial bodies is obtained 
from the radiant energy we receive from them, astronomers 
from the time of Galileo have been interested in the pro- 
perties of light. About 1608 Jan Lippershey used the 
property of the refraction of light in designing spectacles. 
Upon hearing of this work, Galileo at once invented the 
refracting telescope and with it observed craters on the 
moon, the largest four satellites of Jupiter, and spots on 
the sun. For different reasons each of these discoveries 
was of great interest and importance. But with increasing 
telescopic power, difficulties arose because different 
colours under given conditions are refracted by different 
amounts. To avoid these defects, telescope makers 
turned to the use of mirrors until John Dolland, about 
1750, discovered how to correct the errors in refraction by 
using two pieces of glass having. approximately com- 
pensating properties. Thus about a century before the 
invention of photography the requirements of astronomy 
led to the design and construction of achromatic lenses 
without which good photographs cannot be obtained in 
white light. 

One of the properties of light which has come to play a 
fundamental réle in recent physical theories is its velocity 
in vacant space. The fact that light traverses inter- 
planetary spaces with a finite, though very great, velocity 
was discovered by Rémer, in 1675, only sixty-six years 
after the invention of the telescope. In this day it is 
difficult to appreciate the rapidity of the development of 
observational astronomy which led to this discovery, or 
the profound effect it had upon scientific thought. It does 
not seriously detract from its importance that the value 
obtained by Romer for the velocity of light was about 
20 per cent. too large. The stimulating effect of the dis- 
covery that radiant energy is transmitted at a finite 
velocity is illustrated by the fact that Laplace attempted, 
_ but without success, to determine the velocity of gravi- 
tation. 

Our familiarity with the numbers used in expressing the 
properties of radiant energy dulls us to the amazing 
realities they represent. The highest velocities with which 
scientists were familiar before the time of Rémer were 
those of projectiles and of sound in the atmosphere, or of 
the order of a mile in five seconds. But light flashes 
through space at a speed equal to seven times the distance 
around the earth in a second. The lengths of its waves 
are of the order of a fifty-thousandth of an inch. The 
number of its mysteriously transverse vibrations in a 
second is, in the case of yellow light, greater than the 
number of seconds in 18,000,000 years. These are the 
quantities that a world familiar only with such things as 
the diameter of a hair and the speed of the flight of birds 
were suddenly asked to aécept as realities. 

For more than a century astronomers lamented the 
fact that there is dispersion of light because it impaired 
the excellence of their telescopes. Then they gradually 
came to realise with the development and application 
of the spectroscope that the composite character of light 
and its easy separability into its different wave lengths 
place within their hands an instrument of the most 
extraordinary value. 

Let us sketch briefly the history of the development 
of the principles of spectrum analysis. In 1666 Newton 
passed sunlight through a prism and broke it up into 
its constituent colours, and he recombined them into 
white light by passing them through a similar prism in 
reversed position. For more than a century little progress 
was made in the analysis of light because all experimenters 
passed it through a small circular opening before it 
reached the prism, the images of which overlap and 
impair definition. Finally, in 1802, Wallaston introduced 
@ narrow slit in place of a prism, the images of which are 
distinct lines. Immediately progress was rapid. By 
1817 Fraunhofer had determined 324 characteristic 
absorption lines in the spectrum of the sun. All that 
remained was the formulation of the principles of 
spectrum analysis in order to interpret the meaning of 
the Fraunhofer lines and to place in the hands ¢éf astro- 
nomers @ new means of investigation of the most extra- 
ordinary and unexpected importance. These principles 
were first approached by Angstrom, in 1853, and by 
“David Alter, of Freeport, Pennsylvania, in 1854; they 
were completed in their present form by Kirchhoff 
between 1859 and 1862. 

And what of the results obtained by means of the 
spectroscope ? By its use astronomers have determined 
the chemical constitution of the sun, its temperature, 
its period of rotation, the velocities of its violent eruptions, 
its magnetic condition, its distance from the earth, the 
density of its atmosphere, and have observed its pro- 
minences even when it is not eclipsed. For most scientific 
purposes the spectroscope has brought the sun down to 
the earth. It has become a physicai laboratory in which 
the principles of spectrum analysis are verified in the 
flash spectrum at the time of an eclipse, in which tem- 
peratures beyond these of terrestrial laboratories are 
always available, and in which theories of ionisation can 
be verified. 

As applied beyond the solar system, the spectroscope 
enables astronomers to determine the constitution of 
the stars, their temperatures, their velocities in the 
line of sight, often whether they are double and their 
periods of revolution, the masses and densities of certain 
of them, in some cases their periods of rotation, their 
distances, the existence and character of interstellar 
molecules, and the dimensions and the period of rotation 
of our galaxy. 

Far beyond the borders of our galaxy are other galaxies, 
perhaps a hundred million of them within five hundred 
million light years, the greatest distance that can be 
reached at present. By means of the spectro8cope astro- 
nomers prove directly in many cases that these galaxies 
are rotating and also measure their velocities of rotation. 
From what astronomers learn about these foreign galaxies 
they acquire a much better understanding of our own. 
There is, however, one phenomenon revealed by the 
spectroscope in connection with exterior galaxies that 
was wholly unexpected and has led to the most startling 


conclusions. I refer to the fact that their spectral lines 


are displaced toward the red end of the spectrum by 
amounts that are directly proportional to their distances. 
Whether the true explanation of these displacements of 
spectral lines is that they are due to velocities of recession 





which are greater the greater the distance of the galaxy, 
as seems reasonable from theory and from experience 
in our galaxy ; or whether the effects are due to gradual! 
diminutions of the quanta of energy in the passage of 
light through the enormous distances of intergalactic 
space without changing Planck’s constant, it is perhaps 
too early to decide. In any case, these observed phenomena 
are raising questions of the most fundamental character. 
and the applications of the spectroscope to the sun and 
to the stars in our own galaxy have impelled scientists 
to speculate on the origin of radiant energy and the 
condition of matter having a density, in the dwarf stars 
twenty thousand times as great as that of water. 

Tt would be inexcusable to close these remarks without 
referring to Michelson’s attempt to measure the velocity 
of the earth with respect to the ether and his failure to 
find the expected result, for it led eventually to the 
theory of relativity and entirely new conceptions respecting 
the nature of the universe and of science. Moreover, 
it may be noted that nearly all thé tests of the validity 
of the equations of relativity are astronomical in nature. 

In summary, science originated in observations of 
the heavenly bodies, and its anthropomorphic character 
was successively weakened by the requirements of astro- 
nomical theories. The exterior universe has taught 
us much about our earth and its sciences, and much 
even about the workings of our own minds. The universal 
genius whose memory we honour to-day lived too early 
to know about most of the things of which I have spoken. 
But his daring spirit roamed thus widely through and 
beyond the science of his day, at one time reading the 
records of ancient life preserved in fossils in the rocks, 
at another drawing lightning from the clouds, at another 
finding delight in the wild flowers of the fields, at another 
turning his eyes and his mind to the stars. As a tribute 
to him I should like to paraphrase an epitaph which 
appears over the tomb of Newton in Westminster Abbey, 
where England has buried her noblest dead. In free 
translation it is: ‘* Mortals, congratulate yourselves 
that so great a man has lived for the honour of the human 
race.” Concerning Benjamin Franklin let us say: 
Americans, let us congratulate ourselves that so great a 
man has lived for the honour of our country. 
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Future Generation of Energy. 


Prospects of future development in the heat 
generation of energy are considered in a recent American 
study of the cost of such generation, but it is admitted 
that men are poor prophets. Most of the major advances 
have been made in the face of potential economic loss, the 
cost of production and working being so great that only 
an optimist could see hope of future gain, so that from 
time to time it has been said that the ultimate develop- 
ment has been reached. This is time and again proved 
incorrect, since it is followed by some new, different, and 
better development. Possibly an instance is in the present 
activity in fuel or power cells; that is, unit equipments 
similar to electric batteries, in which fuel is consumed 
and electric power produced. An American engineer has 
pointed out that this development has proceeded almost 
unnoted by power plant men until there is now operating 
in laboratory size a promising example of such a cell. And 
investigation indicates that probably it can be enlarged 
for effective performance on a commercial basis. Although 
many difficulties can be foreseen, they do not seem to be 
insurmountable. He is of opinion that the promise is for 
thermal efficiencies double—or more—than those now 
attainable, and with a unit investment perhaps even less 
than that now required. Steam plants are now down to 
11,000 B.Th.U. per net kWh. Technically this can be 
improved to 10,000 or less by increase in pressure and use 
of a reheat cycle, or by increasing pressure and tempera- 
ture as suitable metals for tubes become economically 
available. Of several binary vapour combinations that 
have been suggested, the only one yet of economic value 
is the mercury vapour and steam. At one time it gave 
great promise since its thermal performance was so much 
better than that of a steam plant. But with the great 
improvements in the latter the advantages of the mercury 
plant have decreased. It is thought that such a plant could 
be made for a thermal performance of 9000 B.Th.U. per 
net kWh. Oil engine and gas engine plants are mainly 
limited to comparatively small total capacity, except for 
machines working on blast-furnace gases. Indications 
point to comparatively small steam plants of high thermal 
efficiency, which would be competitive with oil engine 
plants. 


The American Phosphate Situation. 


While the United States exports about a million 
gross tons of phosphate rock annually and uses about 
100,000 tons for other purposes than fertiliser, its consump- 
tion as fertiliser and for agricultural purposes has been 
declining in recent years. This decline is in face of the fact 
that phosphorus and other elements are being withdrawn 
from the soil by crops, and that vast acreages of land have 
suffered material loss of fertility or have even had the 
soil itself carried away by winds and floods. Of a world 
reserve of some, 17 billion tons of phosphate, 7 billion tons are 
in the United States. Only 8 per cent. of the American 
reserves are in the South—mainly Florida and Tennessee— 
but nevertheless, some 95 per cent. of the output is mined 
in that section. Most of this in pebble form, with particles 
less than 1}in. in size, and it is intermingled with sand and 
clay. It is mined by the hydraulic jet method after the 
overburden has been removed. Clay masses are broken 
up by washers, and the phosphate recovered by screening 
and classifying, with froth flotation or agglomerate tabling 
for the finer sizes. The wet phosphate rock is then 
delivered to drying plants. The introduction of froth 
flotation has doubled the recovery at some works, thus 
increasing the quantity of reserve, while other methods 
are making it practicable to use effectively the lower 
grades of phosphate. The vast volume of reserve is in 
the Western States—especially Idaho, where it occurs 
largely in bedded deposits in hard rock. Although 
phosphate and other fertilisers increase crop yields and 





crop qualities materially, their use shows little increase, 
and the main incentive will be a reduction in the price. 
It is to be borne in mind that annually there is a problem 
as to the disposal of surplus farm products, so that it 
has been said that while we have such surplus it is difficult 
to see how farmers as a whole can make more money by 
using more fertiliser, although individual farmers may 
do so. One of the recent production developments is 
the manufacture of elemental phosphorus, which can be 
shipped economically long distances in tank cars. 


Flood Control by Government. 


It has been a fixed principle of the American 
system of government that control of rivers and streams 
should be vested in the several State Governments, 
with control by the National or Federal Government 
only in relation to navigation facilities as items in inter- 
State traffic. But under a new law passed this year, 
the Federal Government asserts its claim to full control 
of all rivers, and its right to undertake the construction 
of flood control works on any river, independent of any 
navigation features, as well as the right to ownership 
and control of the water and its power development. 
Ostensibly, the purpose is to expedite flood control, 
in view of the disastrous results of floods on many streams. 
But the effect will be rather to retard such improvements, 
since the States will not—or cannot—now undertake 
them, and they are so numerous and varied and of such 
enormous cost, that the Federal Government can under- 
take them only in piecemeal fashion. In certain disputes 
over water rights and power, the States have held that 
these rights are reserved strictly to the States, but are denied 
them under the new law. The Federal Government now 
has power to purchase lands for reservoirs and presumably 
could enter any State to build dams and other works. 
There is a question, however, whether the Federal Govern- 
ment can rightly assume all this authority, and this 
question will undoubtedly reach the courts in time, 
when the Federal Government clashes with a State Govern- 
ment in some specific case. It will be long, however- 
before such a controversy will be settled, and so decide 
the question. In the meantime, the tendency will be 
inevitably to leave everything of the sort to the Federal 
Government, since it has asserted its rights. And as 
that Government has its limitations in funds and works, 
it can proceed only very slowly. This is one of the pet 
proceedings of the President, who initiated and backed 
the new law, and objected to it only on the score of 
insufficient provision for centralised planning of flood- 
control projects. 


American Tank Steamers. 


Several tankers are included in the number of 
ships now being built in the United States, and although 
there is general similarity in most of the vessels of this 
class, there are wide differences in details of construction 
and in power equipment. As a rule, the propelling 
machinery is at the stern, but in some cases it is mounted 
amidships. One of the new tankers is 460ft. long, 442ft. 
between perpendiculars, 65ft. beam, and 35ft. deep, 
with a loaded draught of 28ft. 7in.; displacement, 17,320 
tons; deadweight, 12,750 tons; cargo capacity, 103,000 
barrels (4,300,000 gallons); fuel oil, 6065 barrels. It is 
a single-deck ship, with raised forecastle, bridge, and poop 
deck. The hull is on the Isherwood bracketless system, 
with riveted shell and deck plating, but extensive use is 
made of welding in the bulkheads and their connections. ‘Two 
long bulkheads divide the main part of the hull into three 
compartments, each divided by transverse bulkheads 
to form eight tanks. Main pumps handle the oil—or 
petrol—at 3000 barrels an hour. Propelling equipment of 
3600 H.P. at the shaft includes a single screw driven at 
85 revolutions by a cross-compound turbine with double 
reduction gear. The triple-drum water-tube boilers have 
separately fired superheaters, the gases from the super- 
heater furnaces passing to the boiler furnaces. Pressure 
of 450 lb. is carried and the turbine takes steam at 375 Ib.— 
A rather similar tanker built at another yard has the hull 
built on the Frear system of fluted bulkheads and con- 
nected longitudinals. It is 463ft. long, 64ft. beam, and 
36ft. deep with a loaded draught of 28ft. 6in.; displace- 
ment at load draught, 17,000 tons; deadweight, 13,000 
tons; cargo, 102,000 barrels; fuel oil, 5700 barrels. 
The pumping rate is 9000 barrels per hour, with separate 
loading to each cargo tank. The fire pumps are driven 
by an oil engine. The single screw is driven by a cross- 
compound impulse reaction turbine with double-reduction 
gear, giving 3500 H.P. at the shaft and a sea speed of 13 
knots. Two water-tube boilers, aft of the turbine, carry 
steam at 375 lb. 








INSTITUTE OF METALS. 


Tue Autumn Meeting of the Institute of Metals will be 
held at the Institution of Mechanical Engineers, Storey’s 
Gate, S.W.1, on Thursday, October 27th. The morning 
session will begin at 10 a.m., and the following papers will 
be discussed :—‘‘ The Constitution of the Magnesium-rich 
Alloys in the Systems Aluminium-Magnesium, Gallium- 
Magnesium, Indium-Magnesium, and Thallium-Mag- 
nesium,” by W. Hume-Rothery and G. V. Raynor ; 
“ Factors Affecting the Liquidus, Solidus, and Solid- 
solubility Curves in some Alloys of Magnesium,” by W. 
Hume-Rothery and G. V. Raynor; ‘‘ Copper-rich Nickel- 
Aluminium-Copper Alloys: Part II, The Constitution of 
the Copper-Nickel-rich Alloys,” by W. O. Alexander ; 
“The Constitution of Aluminium-Zine Alloys of High 
Purity : The Nature of the Thermal Change at 443 deg. 
Cent.,” by Marie L. V. Gayler (Mrs. Haughton) and E. G. 
Sutherland. 

At the afternoon session at 2.30 p.m., the following 
papers will be presented :—‘‘ Oxidation-resistance in 
Copper Alloys,” by L. E. Price and G. J. Thomas; “ The 
Tarnishing of Silver and Silver Alloys and its Preven- 
tion,” by L. E. Price and G. J. Thomas ; ** Some Charac- 
teristics of Copper-Aluminium Alloys made from Alumi- 
nium of Very High Purity,” by Marie L. V. Gayler (Mrs. 
Haughton) ; and if time permits “ A Study of the Mecha- 
nical Properties of Tin-rich Antimony-Tin Alloys,” by 
D. Hanson and W. T. Pell-Walpole. 
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The prices quoted herein relate to bulk quantities. 


f.o.b. steamer. 
The Outlook. 


The disturbed political situation, combined with 
the uncertainty regarding next year’s price position, still 
obscures the future outlook in the metal trades. The 
volume of inquiries, however, and to a certain extent the 
amount of actual business passing of late, have indicated 
increased interest generally. It would appear that the 
opinion current in non-ferrous metal circles, that apart 
from a major disaster occurring in European political 
affairs -business prospects must improve is also gaining 
ground in the iron and steel section of the trade. This 
belief is substantiated not only by the extension of the 
armament programmes and a real expansion in industrial 
activity in the United States, but also by the improvement 
in the statistical position in the home market. The pro- 
duction of iron and steel is not rigidly controlled, as in 
the case of non-ferrous metals—notably copper and tin— 
but, nevertheless, the stocks of pig iron, semi-finished, and 
finished steel have now been sufficiently reduced to bring 
a general buying movement appreciably nearer, as soon as 
the anxiously awaited price adjustments have been 
determined. Opinions differ as to whether price reductions 
would lead to an immediate acceleration in the demand. 
Although it has been claimed for some time past that a 
large tonnage of orders, especially in the shipbuilding 
trade, have been held back pending more reasonable costs, 
the view is also expressed that, while price-cutting might 
be necessary to secure export business, home prices should 
not be adjusted downwards unless such action could be 
justified by lower costs of production. 


The Pig Iron Market. 


The pig iron position appears a little more 
encouraging, as a result of an improved volume of inquiries 
received during the past few days, though so far only a 
moderate amount of new business has been actually 
placed. The slight expansion in the demand noted in 
September has been fully held, though the expectation 
that prices will be revised downward at the close of the 
year tends to check any large scale buying. The limitation 
of the production of Cleveland pig iron has been helpful 
to makers, as it has prevented the accumulation of 
unwieldy stocks, so that any real revival in buying would 
result in a speedy clearance. The latest announcement of 
a more intensive defence programme will naturally benefit 
the pig iron industry to some extent, and already there are 
signs of increased activity at the foundries. The demand 
for East Coast hematite has been of sufficient volume to 
absorb the present moderate production, although not 
enough to clear the large tonnage held as a result of the 
deferred deliveries under old contracts. The outlook in 
the Midlands is also more promising, as buyers who have 
been using their reserves for a long time past have been 
forced to make replenishments, even though these have 
been done on a hand-to-mouth basis, owing to the deter- 
mination not to hold large stocks at the close of the year. 
Hopes of a revival in the light castings branch so far remain 
unfulfilled, as many foundries are working much below 
capacity, and several carry substantial supplies of iron. 
Makers have been loth to make a further cut in outputs, 
but failing an early improvement in the demand, they will 
be forced to take action, owing to the heavy accumula- 
tions at the furnaces. The most active section is that 
producing low phosphorus iron, large tonnages of which 
have been taken by the heavy engineering foundries. 
Although producers of low phosphorus iron have already 
reduced their prices occasionally to meet the views of 
buyers, a further decrease is expected at the end of the 
year. In Scotland business has been quiet, and mainly 
in small tonnages for prompt delivery. Consumers in 
this district have adopted a policy of buying only for 
immediate needs, so that only limited supplies will be in 
their hands when a reduction in prices is decided upon. 
An advance of 1} per cent. in the wages of blast-furnace- 
men is announced as the result of an increase of 2s. 0- 89d. 
to 119s. 4-96d. in the ascertained selling prices of West 
Coast hematite mixed numbers during July, August, and 
September. The increase in the selling price also affects 
workers in the Cumberland hematite iron ore mines, whose 
wages will be increased by 2d. per shift, except in the case 
of men on a minimum rate, who will receive an extra 
ld. per shift. 


Scotland and the North. 


The steel industry in Scotland is not well employed 
and the makers are eagerly searching for work. The 
general demand has shown a slight improvement since the 
early part of September, but some orders which were 
placed during the crisis have been cancelled. On the other 
hand, it is thought that the speeding-up of the armament 
programme may result in increased activity at the steel 
works. There is still a good tonnage of steel to be delivered 
against contract to the Clyde yards, but little or no new 
business has come forward to take the place of that com- 
pleted. The Scottish structural and marine engineers and 
locomotive builders appear to have plenty of work on 
hand, but they, too, find it difficult to obtain fresh orders 
and are working largely upon supplies of steel for which 
they arranged months ago. The demand from the Scottish 
mills for billets has expanded in the past few weeks and the 
call for galvanised sheets during the crisis resulted in the 
transaction of a fair amount of business in sheet bars. 
With the passing of the danger of immediate war the 
demand for sheets declined and a number of orders were 
cancelled, but for a time the works were extremely busy. 
Export business also revived a little during the crisis, but 
the improvement was not maintained and the overseas 
markets again relapsed into a comatose condition. The 
Scottish bar iron makers are poorly employed, but the 
works producing marked bars seem better off than those 
making the commoner descriptions. Conditions at the re- 
rolling works are still far from satisfactory, and whilst 


Markets, Notes- and News. 


Unless otherwise specified home trade quotation 


branch of the industry is operating at well below capacity. 
Business in iron and steel in the Lancashire district shows 
few signs of expansion, but there seems a general impres- 
sion that an improvement will be noticed when some of the 
schemes which it is expected will be announced in the 
autumn are put in hand. All departments of the steel 
works can give prompt delivery and consumers appear to 
be taking advantage of this to buy from hand to mouth. 
Good quantities of heavy steel materials continue to move 
into consumption ; but, as in other districts, new business 
is restricted to odd tranactions. The producers of tank 
and boiler plates have sufficient work in hand to keep them 
oceupied for some weeks, whilst the sheet makers also are 
better off as a result of the recent demand. Not only were 
merchants’ stocks cleared out, but a considerable amount 
of direct business was transacted, and for a time more 
healthy conditions seem likely to rule in this department. 
Government work is responsible for a vigorous demand for 
carbon and special alloy steels. Dull conditions prevail 
on the North-West Coast and the mills at Workington are 
operating on short time. The rail and hoop mills in the 
district, however, are well occupied. 


Iron and Steel Imports. 


The following figures, taken from the Board of 
Trade Returns for September, show a rise in the imports 
of iron and steel and manufactures thereof to 61,773 tons, 
and also in the value to £780,682, against the August 
imports of 50,633 tons, valued at £713,571. Only the 
figures for the most important countries are given :— 





1937. 1938. 1938. 
Total. Aug. Sept. 
Tons. Tons. Tons. 
Pig iron: Total 644,687 9,062 13,918 
British India ... 214,985 6,771 2,700 
Foreign countries 394,729 226. :. 2217 
Oe Pager 77,994 2,608 ... 4,114 
Blooms, billets, and slabs: 

ON ck iss cn es 4,737 6,845 
British countries 82,670 _ 582 
Sweden 2,253 47 45 
Germany ... 43,055 75 —_— 
Belgium 95,270 101 1,156 
France vow, ae eee Se 4,512 4,750 
Other foreign countries ... 70,079 2 312 

Sheet bars ... ... 98,608 1,486 2,733 
WeeTOUe ic ee 96,771 4,575 3,872 
Other bars and rods ... ... 196,398 5,415 5,385 
Angles, shapes, and sections 72,695 2,019 . 3,171 
Girders, beams, joists, &c.: 

SEE Secs. cael sves dees 70,664 2,719 4,867 
Belgium 14,342 456 689 
France sie. Sader 35,660 ... 1,222 2,043 
Other foreign countries ... 20,662 ... 1,041 1,266 

Plates and sheets (not 
coated) ; Sale 49,742 3,893 5,854 
Wrought tubes see 36,386 1,748 1,718 
Railway material Sie lane 8,087 562 731 
Bolts, nuts, and metal screws 8,672 449 314 
Total from countries : 
British India 215,215 6,771 2,700 
Canada 163,738 ... 6,133 13,250 
Germany ... 133,672 ... 3,863 4,132 
Sweden 105,136 ... 5,184 5,521 
Holland 27,881 295 772 
Belgium 528,121 11,782 13,612 
Luxemburg 134,076 2,640 3,643 
Pee 2.52 --<k 316,540 7,722 9,537 
Czechoslovakia 1G716. «.., vy: aw 651 
United States ... 315,412 ... 2,721 ... 4,518 
Total imports, iron and steel 2,039,463 50,633 61,773 


Iron and Steel Exports. 


The exports of iron and steel and manufactures 
thereof in September, according to the Board of Trade 
Returns, increased slightly to. 138,028 tons, valued at 
£2,995,622, compared with 135,068 tons, valued at 
£2,982,903, in the previous month. The following are 
details of the exports :— 








Export quotations are 
A comprehensive list of the prices of materials mentioned below will be found on the next page. 


s are delivered f.o.t. 


Current Business. 

The Fairfield Shipbuilding and Engineering 
Company, Ltd., of Govan, Glasgow, have received a con- 
tract from the Admiralty for the construction of the air- 
craft carrier H.M.S. “Implacable.” This contract is 
part of the 1938 programme and is valued at about 
£3,250,000. It will provide work for three years. The 
whole of the Palmer’s shipyard site at Jarrow has now 
been taken over by the Commissioner for Special Areas. 
This site has been in the hands of Thos. W. Ward, Ltd., 
Sheffield, for over three years. New steel works will be 
erected on part of the site and the remainder will be 
available for the development of other industries. In order 
to effect greater efficiency and economy, the Wakefield 
works of British Ropes, Ltd., will be closed, and opera- 
tions transferred to Doncaster, where extensions are 
taking place. It is understood that workers in all depart- 
ments at Wakefield will be offered employment at Don- 
caster. The Wakefield works were founded in 1854 by 
George Cradock and Co., Ltd., for the manufacture of 
steel wire ropes, which in 1924 became merged into British 
Ropes, Ltd. Owing to increasing business, extensions 
are to be made at the warehouse of Charles Stringer’s 
Sons and Co., Ltd., screw manufacturers, of Coventry. 
High Duty Alloys, Ltd., Redditch, and their associated 
company, Magnesium Castings and Products, Ltd., 
Slough, are having a factory built at Windsor Road, 
Redditch, at which it is hoped to employ some hundreds 
of men on the production of aluminium and other non- 
ferrous alloys. About 20 acres of land have been acquired. 
The Mysore State Railway has placed an order with 
Hurst, Nelson and Co., Ltd., Motherwell, for the supply of 
two bogie oil tank wagons complete with necessary wheels, 
axles, and vacuum brake gear. The Union Castle Mail 
Steamship Company, Ltd., have given a contract to 
Harland and Wolff, Ltd., Belfast, for the conversion of 
three liners from coal to oil fuel. The steel furnaces and 
bar mill at the Pontardawe works of W. Gilbertson and 
Co., Ltd., which have been idle since March, have 
been restarted. The Department of Overseas Trade 
announces that the following contracts are open for 
tender :—Egyptian Ministry of Public Works, Mechanical 
and Electrical Department: One vertical multi-cylinder 
internal combustion marine engine, 14 B.H.P., complete 
with reducing reverse gear, accessories, tools, &c. (Cairo, 
November 15th). 


Copper and Tin. 

At the beginning of this week it was officially 
stated that the Copper Output Restriction Scheme would 
be suspended as from October 15th until such time as it is 
considered advisable to restore it. This, following the 
announcement last week that producers in the agreement 
would increase their output from 95 to 105 per cent. of 
the agreed basic tonnages came as a surprise to the market, 
but in view of the contraction which has taken place in the 
stocks at consuming centres and the busy conditions 
which now rule, the general opinion was that the decision 
was a wise one. During the past week operations on the 
copper market have been the most active since March, 
1937, and there has been a large daily turnover at advanc- 
ing prices. In the United States the demand has been on 
such a scale that the domestic price of electrolytic has been 
raised by successive stages to 11-25 c. per Ib., whilst 
buying has also been encouraged by the decision of 
various countries to intensify their defence programmes. 
The market gained further strength from the September 
statistics, which showed that the world’s stocks of refined 
copper had decreased 37,070 tons during the month 
to 457,454 tons. The apparent world consumption was 
190,935 tons, of which America accounted for 53,637 
tons. The world production of refined copper was 153,865 
tons, and the American production 45,808 tons. Exports 
from the United States during August are given as 29,059 
tons.... Operations on the tin market have been more 
active than for a long time past, but much of the buying 
was of a speculative character. The sustained industrial 
improvement in the United States during the past month 
is responsible for increased interest, though so far con- 
sumers of tin have confined their purchases to compara- 
tively small tonnages. The Continent has bought only 
moderately, and the demand here has shown only a slight 
increase as compared with recent weeks. The existence 
of the Buffer Pool has restored a certain amount of con- 
fidence, although there is little likelihood of its holdings 
being released until prices reach a higher level. 


Lead and Spelter. 

There has been an excellent demand for lead from 
consumers in this country. Large buying has taken place 
on Continental account, whilst Japan has made further 
heavy purchases. Under the sustained buying here 
forward foreign lead advanced to £17, but following a 
certain amount of realising prices gave way to some 
extent. The market was also favourably influenced by 
improved industrial conditions in America, which were 
reflected in higher values on Wall Street. The recent 
formation of the Lead Producers’ Cartel has created more 
confidence, and with consumption at a good level in most 
countries no serious setback in prices is expected. The 
price in America is firmly held at 5-10 c. spot, and heavy 
trading has been reported during the past fortnight. Sales 
for October delivery are completed, while for November 
they are well advanced. At the end of this month it is 
expected that books will be opened for December delivery 
and a good demand is anticipated... ../ Although the 
spelter market has shared in the general activity of the 
past week, considerable irregularity has been noted, 
partly due to the uncertainty which prevails regarding some 
increase in the present rate of duty. The strength of 
values was no doubt partly due to the sustained upward 
movement in prices on the copper market. Consumers 
here bought moderately well, but the Continental demand 
was quiet. In the United States the market has ruled 
firm, with spot metal 10 points higher at 5-05 c. per lb., 
East St. Louis. 








slightly more business has been given out lately, this 


1937. 1938. 1938. 
Total. Aug. Sept. 
Tons. Tons. Tons. 
Pig iron: Total... .. 153,540 4,108 7,177 
Forge and foundry ... 87,016 2,193 3,812 
dae  wea% eda non 65,951 1,915 3,365 
Basic _ 573 _— _ 
Vesro-Gioye.<.-s.5 | 6s. tes 13,642 133 2,581 
Sheet bars, bright steel bars, 
and wire rods... ... ... 32,011 1,110 1,301 
Bars and rods, other kinds... 123,618 7,084 6,767 
Angles, shapes, and sections 76,454 3,629 4,600 
Girders, beams, joists, &c.... 34,408 2,909 1,886 
Hoop and strip ... ...  ... 57,902 1,934 2,233 
Plates and sheets, fin. and 

over: Total... ... ... 195,350 6,099 7,132 
South Africa 13,097 145 566 
British India 13,156 1,106 1,327 
Australia ... 5,456 810 767 
CE 12.8780... a 11,767 67 95 
Other British countries ... 30,984 1,484 1,021 
Denmark ... Rai ata 32,235 1,350 2,183 
po Gee ee eee 32,685 372 283 

Plates and sheets under fin.: 

Te sl dae de ce = 4,432 3,838 
British India 6,328 218 422 
Australia ... 15,943 240 464 
Canada 17,512 636 608 
ee 10,530 —_ — 
Argentine Republic 68,710 391 619 

Galvanised sheets 224,489 11,851 12,546 
Tinned plates... ... ... 438,054 24,167 21,967 
Tubes, pipes and fittings: 

Cast : 

Up to 6in. diameter 60,800 4,441 4,368 

Over 6in. diameter... 47,821 3,074 2,909 

Wrought... ... ; 267,862 15,880 18,794 
Railway material : 

Steelrails,new... ...... 155,896 4,289 3,503 

Sleepers, fish-plates, and 

sole-plates ... ...  ... 32,156 3,801 1,753 
Total alliron andsteel ... 2,576,033 ... 135,068 ... 138,028 
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Current Prices for Metals and Fuels. 


Makers’ official home trade price, per ton, delivered buyers’ stations. 


from Associated British Steelmakers. 


PIG IRON. 


Home. Export. 
Foundry home prices, except for Scotland, less rebate of 5/-. 
(D/d Teesside Area.) 
N.E. Coast— £ 8s. d. £ 8s. d. 
Hematite Mixed Nos. ... 612 6.. — 
A No. 1 613 0 7 « © 
Cleveland— 
No. 1 awa A 511 6 6 2 6 
No. 3 G.M.B. overs 6 0 0 
No. 4 Foundry 510 0.. 519 0 
Basic 5 0 0 —~ | 
MIDLANDS— | 
Staffs— (Delivered to Black Country Station.) 
North Staffs Foundry ... 5 11 0... — 
se » Forge 56 6 0... — 
Basic ovale 5 0 Oto £5 5 0 —_ 
Northampton— 
Foundry No. 3 5 8 6 a 
Forge 5 & 6 = 
Derbyshire— 
No. 3 Foundry Si2 0.. _ 
Forge . : aD .. — 
ScoTLanD— 
Hematite, f.o.t. furnaces 613 0. — 
No. 1 Foundry, ditto 6 0 6. _— 
No. 3 Foundry, ditto 518 0. _ 
Basic, d/d a De — 
N.W. Coast— {6 13 0d/d Glasgow 
Hematite Mixed Nos. ...; 6 18 6 ,, Sheffield 
7 4 6 ,, Birmingham 
MANUFACTURED IRON. 
Home. Export. 
Lancs aND YorKs— £ ¢ @ Ss. a. 
Crown Bars 3 5 0... — 
Best Bars aes ©... —_ 
MipLanps— 
Crown Bars tO: Bue. _ 
Marked Bars (Staffs) - 1615 0.. a 
No. 3 Quality ic: 2 eo — 
No. 4 Quality pan Se. 2. — 
ScoTLanD— 
Crown Bars ,. AS Bed. 13 5 O 
Best... . 13 15 O 13 15 0 
N.E. Coast— 
Crown Bars ee ee ee 13 5 0 
Best Bars eee ee 13 15 0 
Double Best Bars 7 ob a Pe 14 5 0 
NORTHERN IRELAND AND FREE StaTE— 
Crown Bars, f.0.q..... ... 13 17 6 _— 
STEEL. 
*Home. tExport. 
LONDON AND THE SoutH— €£ s. d. Sad. 
Angles ee @:: 10 12 6 
Tees... ee @.. 11 12 6 
Joists a: oe ae ee 10 12 6 
Channels... ais wey, oe ee 10 17 6 
Rounds, 3in. and up. 3... 23..8.. 1112 6 
under 3in. 12 15 6f. ll 0 0 
Flats, under 5in. ... 12 15 6t ll 0 0 
Plates, jin. (basis) amas oO. 11 0 0 
ee 1118 0. ll 5 0 
- Bae oan a SO. 1110 0 
‘bate as 12 8 0. 1115 0 
Un. fin. to and incl. 
6 lb. per sq. ft. (8-G.)... 12 10 0.. 1210 0 
Boiler Plates, jin. 12 3 0.. 12 2 0 
Nortu-East Coast— £. @ 4. 2s. a. 
Angles oh oO 6 .. 10 12 6 
Tees... mam 6 ¢6.. 1110 0 
Joists on © Ss. 10 12 6 
Channels... ; Mm 8 €:.. 10 17 6 
Rounds, 3in. and up iz 0 ¢6.. 1112 6 
a under 3in. 12 13 OF. 11 0 0 
Plates, jin. (basis) i 8. ll 0 0 
” hin. ... 1113 0. ll 5 0 
bat: 1118 0. 11 10 0 
a eer. ee an 1115 0 
Un. fin. to and inel. 
6 lb. per sq. ft. (8-G.)... 12 10 0... 12 10 0 
Boiler Plates, 2in. 32 86. 0... 12 2 0 
MIDLANDS, AND LEEDS AND DistrRict— 
wa = & 4 wd. 
Angles — ee 10 12 6 
Tees... 36 RO B ou 11:12 6 
Joists ee EE O41 Ow 10 12 6 
Channels... SE Se x. 10 17 6 
Rounds, 3in.andup ...12 0 6... 11 12 6 
oo under 3in. - ET wt... i 6D 
Flats, 5in. and under ... 12 13 0¥.. ll 0 0 
Plates, Zin. (basis) - 1110 6 ll 0 90 
= fein. ... aS!) oo ae oe 
* er 83+ @ eB s., 1110 O 
- Bee ct) oc. SSE S86 11 15 0 
Un. fein. to and incl. 
6 Ib. per sq. ft. (8-G.).,. 12 10 0... 1219 0 
Boiler Plates, jin. es 8 6... 12 2 6 





STEEL (continued), 


*Home. tExport. 
£ s. d. £ s. d. 
Giascow anp District— 

Angles ee Pe 6: 10 12 6 
Tees... oe es: 1112 6 
Joists ‘ee ee as 10 12 6 
Channels... : se ES Bigs 10 17 6 
Rounds, 3in. and up -11 0 6) 1112 6 
on under 3in. 12 18 Of. ll 0 0 
Flats, 5in. and under 12 13 Of. ll 0 0 
Plates, jin. (basis) rae Bi. ll O 0 
Mele © ey 12) 1904: 11 5 0 
~ tin. .. i ie UT. 11 10 0 
* MAMMA: -<52)) Ssont aco ak 1115 0 

Un. xin. to and inel. 
6 lb, per sq. ft. (8-G.) 1210 0. 1210 0 
Boiler Plates, jin. 18 0. 12 2 6 
South WaLes AREA— Sa. £ s. d. 
Angles ll 0 6 10 12 6 
Tees... . 12 0 6 1k 12 6 
Joists 7: 10 12 6 
Channels... 11,5 6 10 17 6 
Rounds, 3in. and up . 123 0 6 11 12 6 
»» under 3in. ~ 4213 Of ll 0 0 
Flats, 5in.and under ... 12 13 0} ll 0 0 
Plates, jin (basis) . 1110 6 a} Ou: 
oo OS os 1115 6. il 5 6 
= Bias? s:. 12 0 6 1110 0 
.” fin. ... <i Gu ae Se 1115 0 

Un. fin. to and incl. 
6 lb. per aq. ft. (8-G.) 12 10 0... 12 2 6 
[RELAND—F.0.Q.— BELFAST. Rest or [RELAND. 
& « d. £ 8s. d. 
Angles ll 5 6 ll 8 0 
Tees... is & 6 12 8 0 
Joists ll 5 6 1115 6 
Channels... mm Ss. 11 13 0 
Rounds, 3in. and up 3s & 12 8 0 
= under 3in. 12 18 Of 13 0 6 
Plates, jin. (basis) 11 13 0 1115 6 
ae ee 1118 0. 12 0 6 
“ fin. .. 2 sro 12 5 6 
<< ee x 12 10 0 1210 0 
Un. fin. to pin. incl. if 3 0 * 12 5 6 


¢~ Rounds and Flats tested quality ; untested, 9s. less. 


OTHER STEEL MATERIALS. 


Home. 
Sheets. £ s. d. 
11-G. and 12-G., d/d 14 15 
13-G., d/d a 15 2 
14-G. to 20-G., d/d 1510 0 1 
21-G. to 24-G., d/d - 8616 0 2 
25-G. and 26-G., d/d 1610 0 2 


5 and 26-G 


£ s. 


5-G.to 20-G12 15 0 
1-G. to 24-G 13 0 


13 15 


Export, f.o.b. 
d. 


0 
gp 1I-G. to 14-G 1210 0 


0 
0 


South Africa, Rhodesia, Nyasaland, £14; Canada, £14 12s. 6d., 


f.o.b. basis. 


Irish Free State, £15 15s., f.0.q., 4-ton lots. 


The above home trade sheet prices are for 4-ton lots and over; 


2-ton to 4-ton lots, 7s. 6d. per ton extra ; and under 2-ton lots | 


to 10-cwt., £2 per ton extra. 


Galvanised Corrugated Sheets, basis 24-G.— 


Home. 
4-ton lots and up . 
2-ton to 4-ton lots 
Under 2 tons 


£ 8. ¢ 
18 10 
18 17 
20 2 


Export ; India, £17 15s. (nom.) c.i.f.; Irish Free State, 
£18 10s. f.0.q.; General, £15 15s. f.o.b., 24-G. basis. 


TIN-PLATES— 


20 by 14 basis, f.o.b. Bristol Channel Ports, 20/3 to 21/6. 


Tin-plate Bars, d/d Welsh Works, £7 15s. 


i. 


0} 


6 
6 


BILLETs—100-ton lots and over, 35 to 100 tons, 5/- extra ; less 


than 35 tons, 10/- extra. 

Soft (up to 0- 25% C.), untested 

zs tested 
Basic (0-33% to 0-41% C.)... 
Medium (0-42 to 0-60% C.) 
Hard 0-61% to 0-85% C.) 
(0-88% to 0-99% C.) 
» (over 0-99% C.) 
Rails, Heavy, 500-ton lots, f.c.t. 

» Light, f.o.t. 


” ” 


FERRO ALLOYS. 


Tungsten Metal Powder 
Ferro Tungsten 


yo 
e237 6G 
S 26 
812 6 
9 2 6 
912 6 
10 2 6 
10 12 6 
10 2 6 
. = © 


4/9} per lb. (nominal) 
4/8 per lb. (nominal) 


Per Ton. Per Unit. 
Ferro-Chrome, 4 p.c.to6p.c.carbon £24 5 0 7/6 
a 6 p.c. to 8 p.c. . £24 0 O 7/6 
- 8 p.c. to 10 p.c. ... £24 0 0 7/6 
-” Max. 2 p.c. carbon . £36 0 0 11/- 
” »  1p.c. carbon £38 5 0 11/- 
e » 0-5p.c.carbon £41 0 0 12/- 
” » carbon-free 10d. per Ib. 
Metallic Chromium dew soe. oe 
Ferro Manganese (loose), 76 p.c. . £18 15 0 home 
», Silicon, 45 p.c. to 50 p.c. . £12 10 0 scale 5/- p.u. 
“ ‘ 76 p.c. .. . £17 0 Oscale 6/- p.u. 
» Vanadium... 14/- per lb. 
» Molybdenum _... ‘ .. 4/9 per Ib.; 5/- forward 
», Titanium (carbon-free . 9d. per Ib. 


Nickel (per ton) ... 
Cobalt ... 


.. £185 to £190 per ton 
. 8/6 to 8/9 per tb. 





* Joists, Sections, Bars and Plates are subject to a rebate of 15s. to home users purchasing only 
t Export prices are for Empire Markets; for other Markets Britith quotations conform to Cartel prices. 


NON-FERROUS METALS. 


(Official Prices, October 19th.) 
CoprrRr— 
ME £46 16 3tof46 18 9 
Three Months ... £47 1 3to £47 2 6 
Electrolytio ... ... ... ... £51 15 Oto £53 5 0 
Best Selected Ingots, d/d Bir- 
ee aa are £53 0 0 
Sheets, Hot Rolled £32 0 0 
Home. Export 
Tubes, Solid Drawn (basis) 13d. 13d. 
»  Brazed (basis) 13d. 131 
Brass— 
Ingots, 70/30, d/d Birmingham £40 10) 0 
Home. Export. 
Tubes, Solid Drawn, 2/1 Alloy 12d. 12d. 
pe Brazed 14d. 14d. 
Tin— 
Cash . £210 15 Oto £211 0 0 
Three Months . £211 10 Oto £212 0 O 
SPELTER— 
Cash £15 8 Yto £16 Il 3 
Three Months £15 12 6to £15 13 9 
LEap— 
Cash ... £16 8 Yto £16 ll 8 
Three Months £16 ll Sto £16 12 6 
Aluminium Ingots (British) £94 (net.) 
FUELS. 
SCOTLAND. 
| LANARKSHIRE— 
| (f.0.b. Grangemouth— Export. 
| Navigation Unscreened 18/6 to 19 
j Hamilton Ell 18/- to 18/6 
Splints 19/— to 21/- 
AYRSHIRE— 
(f.0.b. Ports)—Steam 16/- to 16.6 
FuresHIRE— 
(f.0.b. Methil or Burntisland)— 
Prime Steam ... ; 17/6 to 18/- 
| Unsereened Navigaticn 18/- to 18/6 
LoTrHIANs— 
(f.0.b. Leith) —Hartley Prime 17/6 
Secondary Steam 16/6 





ENGLAND. 


Sourn YorksHine, Hutt— 
B.S.Y. Hards... 
Steam Screened 


NORTHUMBERLAND, NEWCASTLE— 
Blyth Best 
» Second... ; 
» Best Small... 
Unscreened 


| Dcur#aAmM— 
| Best Gas... 
Foundry Coke 
CarpirF— SOUTH WALES. 
Steam Coals : 
Best Admiralty Large ... 
Best Seconds 
Best Dry Large 
Ordinaries 
Bunker Smalls 
Cargo Smalls ... 
Dry Nuts 
Foundry Coke 
Furnace Coke 
Patent Fuel 
SwaNnsEA— 
Anthracite Coals : 
Best Large ... ... ... 
Machine-made Cobbles 
Nuts 
Beans 
Peas n 
Rubbly Culm... 
Steam Coals : 
Large Ordinary 


FUEL OIL. 
Inland consumption : contracts in bulk. 


Exclusive of Government tax of Id 


Ex Ocean Installation. 


Furnace Oil (0-950 gravity) 





Diesel Oil int Pe (reewtd seeeilons 


20/6 to 21/- 
18/- to 18/6 


18/6 
17/- 
17/- 


17/- to 18/- 





19/4} 
27/- to 28/- 


24/- 
23/6 to 24/— 
23/6 to 24/- 


23/- 
17/- to 18/- 
16/- to 16/6 


26/- to 27/6 

32/6 to 42/6 

28/- to 29/- 
25/6 


38/— to 41/- 
41/- to 51/- 
40/- to 50/- 
33/— to 38/6 
26/- to 30/- 
15/- to 16/- 


22/6 to 24/6 


. per gallon. 
Per Gallon. 
33d. 
43d. 
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French Engineering Notes. 
(from our own Correspondent in Paris.) 


Road and Rail Co-ordination. 


DrorEEs have been published during the past 
live years for the co-ordination of road and rail transport, 
cach one proving hardly more accéptable to road hauliers 
than those preceding it. The difficulty arose out of an 
attempt to conciliate all interests, with the result that no 
one was really satisfied, and road hauliers combined to 
protest against a limitation of what they regarded as their 
prerogatives, in which they were supported by motor car 
manufacturers who complained that a restriction of road 
haulage would be detrimental to their industry. Regula- 
tions have nevertheless been gradually put into force 
governing road transport by means of licences to operate 
within specified regional areas or over long distances, 
and last week new decrees were published with the avowed 
object of protecting the National Railway Company from 
unfair competition on the ground that the railways are 
a State enterprise and their interests must not be sacrificed. 
A decree issued last February declared that road hauliers 
operating on routes parallel to the railways were not to 
carry goods at lower rates than those of the railway 
company; but this obligation was part of a general 
plan of co-ordination which has not yet been carried into 
effect, and pending the execution of that plan the rates 
for public road transport competing directly with the 
railways are to be the same as those imposed on the 
railway company. The only competition will be in the 
conveniences and facilities offered by one or the other 
orm of transport. More liberty is given to small road 
hauliers within limited areas that are beyond the normal 
direct railway distributing services. Under the co-ordina- 
tion plan, which was to have come into operation in 
August last and ts still in abeyance, a somewhat intricate 
system was provided for ensuring a control of road haulage 
rates, and in view of the difficulties encountered the 
latest decree simplifies the organisation and creates a 
statute for road hauliers, whose association will do what 
is necessary to arrange for efficient control. The decree 
does not satisfy the Federation of Road Hauliers, which 
has protested against it. 


Labour Discipline. 


Recent events having shown that labour discipline 
exists in a time of national emergency, so long as measures 
are taken to check extremist influences, the way has been 
prepared for a maintenance of that discipline to meet 
other urgent for strengthening the monetary 
situation and increasing national production. Monsieur 
Daladier has obtained plenary powers to attain that end 
by means of new decrees. The measures adopted by the 
decrees of three months ago did-not produce the results 
expected of them because Monsieur Daladier found his 
hands tied by the labour legislation, and he was hampered 
by the reluctant attitude of the C.G.T. and the uncom- 
promising opposition of extremist unions, like the Federa- 
tion of Metal Workers, which would not sanction any 
departure from the five days’ week. The publication of 
decrees which are intended to meet these difficulties is 
awaited by manufacturers with impatience. Meanwhile, 
extremists continue to agitate against anything that may 
be construed into attempts by employers to encroach 
upon the supposed rights of workers, notably in cases of 
workshop discipline and the right of employers to dis- 
charge men for lack of work which has been recognised 
by every arbitration award on such disputes. In the 
yard at Saint-Nazaire of the Chantiers de la Loire, where 
the 35,000-ton battleship “ Jean-Bart ”’ is under construc- 
tion, the welders struck as a protest against several of 
their number being discharged through insufficient work. 
They held up 2000 men in the yard. In the case of the 
Salmson motor car factory, the union called a strike for 
the reinstatement of a man who had been dismissed. 
The tirm posted notices to the effect that a breach of the 
collective contract had rendered it null and void, and that 
men who did not return to work immediately would be 
regarded as discharged. Most of them returned, but were 
obliged to leave again under pressure of the union 
delegates. The majority of the men are apparently 
undecided how to act. Several hundreds of them appealed 
to their employers to protect their right to work from 
extremist agitation. Incidents like these reflect a change 
in the attitude of labour towards the extremist attempt 
at domination. In the C.G.T. this domination is being 
strongly resisted, and the situation therefore appears to 
be more favourable to the successful application of the 
forthcoming decrees to complete measures to accelerate 
industrial production. 


needs 


Proposed New Liner. 


The proposal of the Compagnie Générale ‘Trans 
atlantique to lay down a new giant lmer is not altogether 
a reply to the ** Queen Elizabeth,” since the idea of con- 
structing the ‘‘ Normandie ’’ was ultimately to put into 
service two similar ships that would run between Cherbourg 
and New York by weekly sailings each way. So long as 
the ‘“‘ Normandie’’ and ‘“‘ Queen Mary’ were making 
alternate sailings there was no urgent need to proceed 
with a scheme involving an expenditure that would have 
to be guaranteed by the State during a period of severe 
financial stringency. Since the launching of the new 
Clyde-built liner, however, more prominence has been 
given to the desirability of building a ship that would be 
a complement to the ‘‘ Normandie,” and although 
information about the proposed ship is meagre, it is 
known that the plans differ from those of its predecessor 
in the sense that an appeal will be made to a wider class 
of passengers with less luxury, although sufficient to 
maintain the traditions created by the ‘‘ Normandie.” 
It was at first reported that the ship would be of smaller 
tonnage, with an increased passenger-carrying capacity 
by a reduction of space allotted to palatial halls. Speed 
is an important consideration in the design of the new 
liner, which, it is said, will steam at. between 34 and 36 
knots and make the voyage between Cherbourg and New 
York in four days. The date when the ship will be put 


in hand depends upon the financial arrangements that 
can be made by the State. 








British Patent Specifications. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office, 
Sales Branch, 25, Southampton-buildings, Chancery Lane, W.C.2, 
ls. each, 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification. 


STEAM ENGINES. 


491,269. August 16th, 1937.-VaLve Gears ror Piston STEAM 
ENGINES, Schweizerislhe Lokomotiv- und Maschinenfabrik, 
of Winterthur, Switzerland. 

In this valve gear the stepped off cams are fixed to the cam 
shaft, which is displaceable for co-operation with the valve. 
The cam shaft has cams A, B, C, D, E, shaped in accordance 
with the different steam admission volumes to be obtained. 
The stem F of the admission valve is provided with a roller G. 
The cams A, B, C, D of a throw G serve for normal run control, 
the cam A corresponding to the smallest admission volume, 
whereas the cam E of the much smaller throw H, which amounts 


N°491269 7% 





to but a fraction of G, serves for starting and extends over a 
greater annular range of the cam shaft than the cams A, B, &c., 
effecting the normal admission volumes. The arrangement 
permits of quick starting with any initial crank position, while, 
at the same time, a relatively great driving effort is produced. 
As soon as the speed is unintentionally increased, by reason of 
the limit of friction being surpassed, and the locomotive wheels 
slip, the steam admission is considerably throttled on account of 
the small valve lift provided, so that the draw torque is decreased 
entirely automatically and the slipping ceases or is reduced to a 
small harmless extent.—August 30th, 1938. 


STEAM GENERATORS. 


491,360. December 20th, 1937.—Sream GENERATORS HEATED 
py Exnaust Gases FROM COMBUSTION ENGINEs, Machine- 
fabriek Gebr. Stork and Co., N.V., of Hengelo (O), The 
Netherlands. 

A steam generator heated by exhaust gases from internal 
combustion engines forms the subject of this invention. The 
straight tubes A are expanded into tube, plates and are covered 
with a certain amount of clearance by front and back covers B 
and C. These covers are reinforced on their outer faces by ribs 
D E and are provided, on their inner faces, with baffles F G 
engaging the tube plates. For each row of tubes there is a 
baffle on either side, one just below and the other just above the 
row. The covers are secured to the tube plates by bolts H J and 





K L. The latter bolts are passed through short pipe sections 
N°4. 91,360 
welded to the covers, acting as distance pieces. The struc- 


ture is adapted to be interposed by the inlet and outlet 
passages in a duct for exhaust gases from a combustion engine. 
The supply of water and the discharge of a mixture of water and 
steam take place through branches O and P respectively. The 
water is circulated by a pump and flows through tubes 
along a path which is determined by the baffles such as 
FG. In order that the water and the steam in the mixture 
discharged by the branch P may be separated from one 
another, this branch suitably communicates with a separator, 
from which the steam is discharged, the water being returned to 
the steam generator. This separator may be constituted by 
another steam boiler, which may, if desired, be fired by exhaust 








After removal of the covers 
the tubes can readily be inspected and cleaned both internally 
and externally and also be renewed.—August 31st, 1938. 


gases from combustion engines. 


491,417. December 16th, 1937.—LoapED LrEvER SaFrety 
Vatves, Cockburns, Ltd., and Thomas Grant, both of the 
company’s address at Clydesdale Engineering Works, 
Cardonald, Renfrewshire. 

In a loaded lever safety valve, which may be of the confined 
exhaust type or of the open exhaust type, the lever is fulerumed 
at one end, usually on a knife-edge pivot, and acts on the outer 
end of the valve spindle in the direction to resist opening move- 
ment of the safety valve proper, the lever being loaded by weight 
or spring means or otherwise. According to this invention, a 
safety valve spindle is so mounted as to be free to perform axial 
and rotary movements only, and the load of the lever is trans- 
mitted to the spindle through the medium of a ball element 
which ensures that the spindle shall not at any time be exposed 
to lateral thrust. The loaded lever safety valve includes a lever 


N°49i417 





A fulerumed at one end on a knife-edge pivot B and acting on the 
outer end of the valve spindle in the direction to resist opening 
movement of the safety valve C, the lever A being loaded by 
weight, spring, or other means. The valve spindle D is so 
mounted as to free to perform axial and rotary movements 
only, and the load of the lever A is transmitted to the spindle D 
through the medium of a ball bearing E which ensures that the 
spindle D shall not at any time be exposed to lateral thrust. 
The outer end of the spindle D is socketed at F to receive the 
ball bearing E which is engaged by an abutment G on the lever 
constituted by the head of a pin H screw threaded into the 
lever A. The valve spindle D is embraced near its outer end by 
a fixed guide ring J and is guided near the valve proper C in a 


neck bush K secured in the cover L of the valve chest.— 
September 1st, 1938. 

MISCELLANEOUS. 
490,889. December 7th, 1937.—ELrecrricaL RESISTANCES, 


The British Thomson-Houston Company, Ltd., Crown 
House, Aldwych, London, W.C.2. 

The resistance body described in this specification is comprised 
of individual resistance plates, in which insulators consisting 
of ceramic material serve as distance pieces and supports for 
the several plates, which are arranged in rows on a bolt. Between 
insulators A and B the resistance plates C and D are clamped. 
At their ends the plates are provided with recesses E with which 
they engage over lugs F on the insulators A and B. For securing 
against twisting the insulators are provided with recesses G 
on the side facing the lugs F, in which recesses engage the lugs 
F of the adjoining insulators when the latter are placed in series. 
The supporting bolt H is provided with a thread on one end 
or on both ends, so that the insulators arranged in rows on the 
bolt can be pressed together and the resistance plates lying 
between are tightly clamped. The lugs F can also be of such 
a length that after tightening the nuts of the supporting bolt 


N°490,889 













































effecting the pressure they engage completely in the recesses 
G, and so much intermediate space exists between the lateral 
walls of the insulators guiding the resistance plates that’ the 
resistance plates inserted can move in their longitudinal direction 
without any particular bending stress of the supporting bolts 
H arising. The holes J in the plates are intended for the con- 
nection of electric leads. The plates.are stamped so that the 
resistance branches K and L form symmetrical resistance loops. 
Between the loops connecting bars M are provided, the axes of 
which coincide with the longitudinal central axis of the resistance 
element. As the central axis of the gaps E provided for fixing 
the resistance elements likewise coincides with this axis, owing 
to this arrangement of the connecting bars the mechanical 
power of resistance of the element is great, despite the 
presence of only one connecting bar. A further support for the 
entire resistance body is provided in the centre of the individual 
resistance elements, for which purpose particularly wide gaps 
are stamped which are bridged over by two connecting bars. 
In the case of particularly long resistance elements, a number 
of such gaps can be provided in each individual element.—- 
August 23rd, 1938. 
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491,004. October 14th, 1937.—Sarery Cur-oFrF VALVE FOR 
Gas Merer APPLIANCES, George Wilson Gasmeters, 
Ltd., Foleshill Road, Coventry; James Henry Wilson, 
The Mill House, Baginton, near Cov entry ; and Frederick 
Millner, 1, Brunswick Terrace, Scarborough. 

The valve body A consists of a hollow tubular member, 
adapted for attachment to a gas supply pipe at S. The upper 
end of the body is in open communication with an enclosed 
diaphragm chamber B. The interior of the body is formed with 
a seating for a valve C and with an opening D on the deliv: ery 
side of the latter for connection with the installation consuming 
the gas. The diaphragm E divides the casing into two com- 
partments. The valve C is connected by a rod with the centre of 
the diaphragm E. The weight of the valve is such that it will 
close on to its seat by gravity against the gas supply pressure. 
The device is characterised by an adjustable by-pass G, which is 
always open and establishes communication between the two 

sides of the valve when the latter is closed. This by-pass, as 
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shown, is formed in the wall of the valve body and is controlled 
by an adjusting screw so that the amount of leakage past the 
valve can be regulated. Provision for measuring the amount 
of leakage is made by forming the valve body on the delivery 
side of the valve with a small hole F. When the valve is closed 
and the gas supply is turned on the gas leaking past the valve 
through G builds up a pressure in the lower compartment of 
the chamber B, which pressure, acting on the large area of the 
diaphragm, raises the vaive off its seat, thereby establishing 
communication between the gas supply and the consumer’s 
installation. If the supply is cut off the valve immediately 
closes and if a gas tap on the consumer’s side is left open the 
valve will not open when the supply is again turned on, because 
it is then impossible for the gas leaking through the by-pass to 
set up sufficient pressure in the lower part of the chamber to 
open the valve. When, however, the tap is closed the gas leaking 
through the by-pass will immediately begin to build up a pres- 
sure against the diaphragm to cause the valve to be raised off its 

seat.— August 25th, 1938. 

491,428, February 17th, 1938.—PRrocess FoR THE PRODUCTION 
or InscLaTING MaTerrIats, Vereinigte Korkindustrie 
Aktiengesellschaft, of 24, Badensche Strasse, Berlin- 

Vilmersdorf, Germany. 

This invention relates to the production of insulating sub- 
stances resistant to changes in volume which are not only equal to, 
but in many cases are even superior, to the cork, kieselguhr, 
mineral wool, glass fibre, and like insulations customary in the 
insulating industry. The insulating material may be produced, 
for example, as follows :—100 kilos. of slag wool are treated with 
a binder consisting of a suspension of 4 kilos. of potato flour 
in 2-8 kilos. of a 60 per cent. solution of a phenol- formaldehyde 
synthetic resin, hardenable by pressing. The product is said 
to be surprisingly strong and hght. It resists boiling water and, 
by the addition of suitable salts, can be rendered fireproof. 
Using slag wool, products of a completely solid nature and having 
for example, volumetric weights of from 180 kilos, to 200 
kilos. per cubic metre, and with glass wool products having 
volumetric weights of from 100 kilos. to 150 kilos. per cubic 
metre can be obtained. With a composite body of the volumetric 
weight 190 kilos. per cubic metre and at a mean tempera- 
ture of 100 deg., a coefficient of thermal conductivity 
of 0-048 kilo. calories per cubic metre per hour per deg. Cent. 
was found. Cork grains, peat fibres, and the like, may like- 
wise be incorporated with the binding agent, thereby attaining 
particularly favourable volumetric weights. In comparison 
with the usual stuffing insulating methods, the use of the insu- 
latig material of the invention also enables pipes of small 
diameter to be insulated.—September Ist, 1938. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Vickers, Ltd., announce that the works and business of 
Vickers (Aviation), Ltd., and the Supermarine Aviation Works 
(Vickers), Ltd., are being taken over by Vickers-Armstrongs, 
Ltd. 

Oscar Mor NICH AND Co., Ltd., Billiter House, Billiter Street, 
London, is 1.3, have accepted the sole agency for Rudolf 
Bacher, of Czechoslovakia, makers of agricultural machinery, 
presses, metal bending machines, circular and guillotine shears. 





Mr. J. J. Gracte has been appointed commercial manager of 
the Witton Engineering Works of the General Elec tric Company, 
Ltd. Mr. N. F. T. Saunders, B.Se., A.M.I.E.E., has been 
appointed general manager of Coldair, Ltd., in succession to 
Mr. Gracie. 








CONTRACTS AND ORDERS. 


The Editor is always happy to print short announcements of 
contracts and orders in this column provided they are sent to him 
in time to have news value and that they are likely to interest readers. 








HEAD, WRIGHTSON AND Co., Ltd., of Thornaby-on-Tees, 
have secured an order for a 100-ton stretcher leveller, which is 
to be installed at the Banbury works of the Northern Aluminium 
Company. The stretcher leveller is to be built to the designs 
of the Aetna Standard Engineering Company, of Youngstown, 
Ohio, U.S.A. 

THe SIEMENS AND GENERAL ELectric RatLway SIGNAL 
Company, Ltd., has received a contract from the London and 
North Eastern Railway Company for the supply and installa- 
tion of the whole of the new signalling equipment required at 
Liverpool Street Station, and between that station and Bethnal 
Green. The scheme accepted is an all-electric installation with 
relay interlocking control. There will be three control panels 
in a new signal cabin at Liverpool Street, and a fourth panel 


Forthcoming Engagements. 





Secretaries of Institutions, Societies, d&c., desirous of havine 
notices of meetings inserted in this col » are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 
of the week pr g the ti In all cases the TIME and 


PLACE at which the meeting is to be held should be clearly stated. 














Bradford Engineering Society. 

Monday, October 24th.—Technical College, Bradford. ‘‘ Fuel 
Injection,” J. Lovelock. 7.30 p.m. 

British Association of Refrigeration. 

Tuesday, Nov. 1st.—Institute of Marine Engineers, 85-88, The 
Minories, E.C.3. ‘ Refrigeration as a Career,” Dr. Ezer 
Griffiths. 6.30 p.m. 

Chartered Surveyors’ Institution. 
ne Nov. 14th.—12, Great George Street, Westminster, 
-l. Presidential Address, Sir Charles Bressey. 6.30 p.m. 


Diesel Engine Users Association. 
Wednesday, Nov. 9th.—Caxton Hall, Westminster, S.W.1. 
‘“* Diesel Engines and the World’s Fuel,” J. J. Broeze. 
5 p.m. 


Engineering Public Relations Committee. 

Tuesday, October 25th—Mary Ward Settlement, Tavistock 
Place, W.C.1. “‘The Planning of London: Sanitation,” 
C.D. C. Braine. 8 p.m. 

Tuesday, Nov. lst.—Mary Ward Settlement, Tavistock Place, 
W.C.1. “The Machine Age—Mass Production: The 
Conquest of Time,”’ W. Peerless Stote. 8 p.m. 

Engineers’ German Circle. 

Monday, November 7th.—Inst. of Mechanical Engineers, Storey’s 
xate, Westminster, S.W.1. ‘‘ Der Dampfkesselbau in 
Deutschland,” Dipl.-Ing. F. Weber. 6 p.m. 

Glasgow University Engineering Society. 

Thursday, Oct. 27th.—Engineering Department, The Univer- 
sity, Glasgow, W.2. Presidential Address, Professor G. 
Cook. 7.30 p.m. 

Hull Chemical and Engineering Society. 

Tuesday, Nov. lst.—East Hull Gas Company’s Showrooms, 
Holderness Road, Hull. ‘‘ Recent Developments in the 
Manufacture and Utilisation of Town Gas,” B. Stonham 
and R. Metcalfe. 7.45 p.m. 

Illuminating Engineering Society. 

Thursday, Oct. 27th.—E.L.M.A. Lighting Service Bureau, 
2, Savoy Hill, Strand, W.C.2. ‘Commercial Lighting 
Practice in the United States,” H. Lingard. 7 p.in. 


Institute of Fuel. 
Thursday, Nov. 10th.—Geological Society’s Rooms, Burlington 
House, Piccadilly, W.1. ‘* Welsh Smokeless Coal for Open 
Fires,” Dr. Margaret Fishenden. 6 p.m. 


Institute of Marine Engineers. 

Tuesday, November 8th.—85-—88, The Minories, E.C.3. ‘‘ Experi- 
ments in Noise Reduction in Ships,” R. 8. Robinson. 
6 p.m. 

Thursday, Nov. l7th.—Junior Section: L.C.C. School of 
Engineering and Navigation, Poplar, E.14. “ Steering 
Gears,” G. Buchanan. 7 p.m. 

Institute of Metals. 

Wednesday, Oct. 26th.—Lonpon Locat Section: Royal 
School of Mines, South Kensington, 8.W.7. ‘“ Electron 
Diffraction and Surface Wear,” Professor C. I. Finch. 
8 p.m. 

Thursday, October 27th.—Institution of Mechanical Engineers, 
Storey’s Gate, Westminster S.W.1. Autumn meeting. 
10 a.m. and 2.30 p.m. For programme see page 454. 


Institution of Automobile Engineers. 

Monday, October 24th.—Graduates’ meeting. 12, Hobart Place, 
8.W.1. ‘“* The 1938 Motor Show,” J. B. Perrett. 7.25 p.m. 

Monday, October 24th—Gtascow CENTRE: Inst. of Engineers 
and Shipbuilders, 39, Elmbank Crescent, Glasgow. Presi- 
dential Address, P. C. Kidner. 7.45 p.m. 

Tuesday, Oct. 25th.—BiRMINGHAM CENTRE: James Watt 
Memorial Institute, Great Charles Street, Birmingham. 
Presidential Address, P. C. Kidner. 7.30 p.m. 

Wednesday, October 26th.—LEEDS CENTRE: Metropole Hotel, 
Leeds. The Modern Car from the Owner-driver’s Point 
of View,” G. Smith. 7.15 p.m. 

Saturday, Oct. 29th.— LONDON GRADUATES: Visit to works of 
R. H. Green and Silley Weir and Co., Ltd., Royal Albert 
Dock, E. 2.30 p.m. 

T wooden, Ni ov. lst.—Royal Society of Arts, John Street, Adelphi, 
W.C.2. ‘‘ Considerations Affecting the Design and Main- 
tenance of Vehicles Working under Low Mileage Con- 
ditions,” J. Shearman. 7.45 p.m. 

Wednesday, Nov. 2nd.—PREsTON CENTRE: Victoria Station 
Hotel, Preston. ‘‘ Injection Equipment for Compression- 
Ignition Engines,” H. G. Dunn. 7 p.m. 

Friday, Nov. 4th.—Coventry Centre’s Annual Dinner and 
Dance, Chace Hotel, Coventry. 7.30 p.m. 

Institution of Chemical Engineers. 

Tuesday, November 1st.—Geological Society’s Rooms, Burling- 
ton House, Piccadilly, W.1. ‘‘ Azeotropic Distillation in 
Industry,” H. Guinot and F, W. Clark. 6 p.m. - 

Institution of Civil Engineers. 

To-day, October 2lst.—Giascow Assoc. oF STUDENTS, 39, 
Elmbank Crescent, Glasgow. ‘‘The Protection of Dams, 
Weirs and Sluices against Scour,” R. V. Burns and C. M. 
White. 7.30 p.m. 

Monday, October 24th.—NorTHERN IRELAND Assoc.: Queen’s 
University, Belfast. Chairman’s Address, R. Ferguson. 
6.15 p.m. 

Tuesday, October 25th.—SoutTH Waters Assoc.: Engineers’ 
Inst., Park Place, Cardiff. Chairman’s Address, H. W. B. 
Cotterill. 6.30 p.m. 

Wednesday, Oct. 26th. EDINBURGH AND DistTRICT ASSOCIATION : 
Engineering Department of the University, Mayfield Road, 
Edinburgh. Address by Mr. 8. Bryan Donkin. 6.15 p.m. 

Thursday, October 27th.—BirMincHAM Assoc.: James Watt 
Memorial Inst., Great Charles Street, Birmingham. Chair- 
man’s Address, E. H. Ford. 6 p.m. 

Thursday, October 27th.—Guascow Assoc. or StupEnNTs. Visit 
to Colvilles, Ltd., Clydebank Steel Works. 

Tuesday, November 1st.—Great George Street, Westminster, 
8.W.1. Presidential Address, W. J. E. Binnie. 6 p.m. 
Tuesday, Nov. 1st.—NEWCASTLE-UPON-TYNE District ASsociA- 
TION: Institute of Mining and Mechanical Engineers, 
Westgate Road, Newcastle-upon-Tyne. Chairman’s 





at Bethnal Green Station. 


Address, A. Cheyne. 7.30 p.m. 


Institution of Electrical Engineers. 

Monday, Oct. 24th.—NorTH-EASTERN CENTRE; Newe House, 
Pilgrim Street, Newcastle-upon-Tyne, Chairman’s Address, 
F. A. Orchard. 6.20 p.m. 

Monday, Oct. 24th.—SourH MIpLanp STUDENTS’ SECTION : 
James Watt Memorial Institute, Great Charles Street, Bir- 
mingham. ‘‘A Constant Current System of Ship Pro- 
pulsion Using the Three-field Generator,’ R. A. Duncan. 
7 p.m. 

Tuesday, October 25th.—N. MIDLAND CentrRE : Hotel Metropole, 
King Street, Leeds. ‘‘ Safeguards against Interruptions 
¢ Supply,” H. W. Clothier, B. H. Leeson, and H. Leyburn. 

7 p.m. 

Tuesday, Oct. 25th.—Scorrisu CENTRE: North British Station 
Hotel, Edinburgh. ‘“‘ Line Protection by Petersen Coils, 
with Special Reference to Conditions Prevailing in Great 
Britain,” H. W. Taylor and P. F. Stritzl. 7 p.m. 

Tuesday, Nov. 1st.—Norru Miptanp StTupENTS’ SECTION : 
Hotel Metropole, Leeds. ‘* Public Speaking,”’ A. Duxbury. 
7.15 p.m. 

Wednesday, Nov. 2nd.—TRANSMISSION SecTIoN: Criterion 
Restaurant, Piccadilly, W.1. Annual Conversazione and 
Dance. 8 p.m. 

Thursday, Nov. 3rd.—Savoy Place, Victoria Embankment, 
W.C.2.  “‘The Mechanism of the Long Spark,” T. E. 
Allibone. 6 p.m. 

Institution of Engineers and Shipbuilders in Scotland. 

Tuesday, Oct. 25th.—39, Elmbank Crescent, Glasgow. ‘“* Indus- 
trial Planning,” H. Beaver. 7.30 p.m. 

Institution of Heating and Ventilating Engineers. 

Wednesday, Nov, 2nd.—Institution of Mechanical Engineers, 
Storey’s Gate, Westminster, 8.W.1. “Air Conditioning 
Requirements of Cinemas,” L. W. J. Henton. 7 p.m. 

Institution of Locomotive Engineers. 

Wednesday, October 26th.—Inst. of Mechanical Engineers, 
Storey’s Gate, Westminster, S8.W.1. “The Fatigue 
Strength of Machined Tyre Steels,” T. Baldwin. 6 p.m. 

Institution of Mechanical Engineers. 

To-day, Oct. 21st.—Storey’s’ Gate, Westminster, S.W.1. Presi- 
dential Address, D. E. Roberts. 6 p.m. 

Monday, Oct. 24th.—Grapvuates’ Section: Storey’s Gate, 
Westminster, 8.W.1. ‘‘ Some Notes on Printing Machin- 
ery,” W. O. Skeat. 6.45 p.m. 

Thursday, Oct. 27th—NortTH-WeEsTERN Brancu: Engineers’ 
Club, Albert Square, Manchester. “* Exhaust Systems of 
Two-stroke Engines,” H. O. Farmer. 7.15 p.m. 

Thursday, Oct. 27th— YorxksSHIRE Brancu: Visit to works of 
Butler Machine Tool Company, L td » Halifax. Literary and 
Philosophical Hall, Halifax. ‘The Sub-Committee re 
Tungsten Carbide Tools’ Report on Carbide Tools,” Pro- 
fessor Dempster Smith. 6.30 p.m. 

Friday, Nov. 4th.—Storey’s Gate, Westminster, S.W.1. Thomas 
Hawksley Lecture, “‘ The Development of Television,’’ Sir 
Noel Ashbridge. 6 p.m. 

Institution of Production Engineers. 

Monday, Oct. 3lst.—Portman Rooms, Portman Street, W.1. 
“Surface Finishing—Latest American Practice,’ K. 
Connor. 7.30 p.m. 

Institution of Structural Engineers. 

Thursday, Oct. 27th.—11, Upper Belgrave Street, 8S.W.1. Presi - 

dential Address, Lieut.-Colonel H. 8. Rogers. 6.30 p.m. 
Iron and Steel Institute. 

Wednesday, October 26th.—Inst. of Civil Engineers, Great George 
Street, Westminster, S.W.1. Autumn meeting. 10 a.m. 
and 2.30 p.m. For programme see page 424 

Junior Institution of Engineers. 

To-day, Oct. 21st.—39, Victoria Street, Westminster, S.W.1. 
“Some Safety Provisions of the Factory Act, 1937,” G. 
Stevenson Taylor. 7.30 p.m. 

Friday, October 28th.—39, Victoria Street, S.W.1. Informal 

meeting. ‘The Status, Qualifications, and Kemuneration 
of the Engineer,’’ H. Chatley. 7.30 p.m. 
Keighley Association of Engineers. ° 

Monday, Oct. 24th.—Kiosk Café, Keighley. ‘‘ Loom Mechanisms 
and Accessories,” A. H. Deucher. 7.30 p.m. 

Thursday, Nov. 3r¢d.—Victoria Hall, Keighley. ** Oxy-acetylene 
Welding of Cast Iron,” E. Ryalls; and ‘* Electric Welding 
of Large Castings,’’ A. J. Davies. 7.30 p.m. 

Manchester Association of Engineers. 

Friday, October 28th.—Engineers’ Club, Albert Square, Man- 
chester. ‘‘The Control and Handling of Material in a 
General Engineering Works,” J. M. Newton. 7.15 p.m. 

Wednesday, Nov. 9th.—Engineers’ Club, Albert Square, Man- 
chester. ‘‘ Span,” Dr. F. W. Lanchester. 7.15 p.m. 

North-East Coast Institution of Engineers and Shipbuilders. 

Monday, Oct. 24th._-SUNDERLAND Brancu: Technical College, 
Sunderland. ‘The Activities of the Teddington Tank,” 
G. Hughes. 7.15 p.m. 

Thursday, Oct. 27th.—TrEs-stpE Brancu: Cleveland Scientific 
and Technical Institution, Corporation Road, Middles- 
brough. Addresses by the President, Major T. Russell 
Cairns ; and Branch Chairman, R. Boardman. 7.30 p.m. 

Royal Aeronautical Society. 

Thursday, Nov. 3rd.—Institution of Mechanical Engineers, 
Storey’s Gate, Westminster, S.W.1. ‘‘ The Meteorological 
Problem of the North Atlantic,’ Captain F. Entwistle. 
6.30 p.m. 

Royal Institution of Great Britain. 

Tuesday, Nov. lst.—21, Albemarle Street, W.1. “‘ Cosmogony 
and Cosmology,” Sir James Jeans. 5.15 p.m. 

Friday, Nov. 4th.—21, Albemarle Street, W.1. Conversazione. 
9 p.m. 

Royal Society of Arts. 

Wednesday, Nov. 2nd.—John Street, Adelphi, W.C.2. ‘* Indus- 

trial Holidays,” Lord Amulree. 8.30 p.m. 
Sheffield Metallurgical Association. 

Tuesday, Oct. 25th.—198, West Street, Sheffield, 1. “‘Cold 
Deformation and Recrystallisation of Metal Crystals,” Dr. 
J. W. Rogers. 7.30 p.m. 

Society of Engineers. 

Monday, Nov. 7th.—Ge' ological Society’s Rooms, Burlington 
House, Piccadilly, W.1. “ Engineering Aspects of Air Raid 
Protection,” Dr. H. Chatley and H. Gutteridge. 6 p.m. 

Society of Motor Manufacturers and Traders. 

To-day and Saturday, Oct. 22nd.—Earls Court, 8.W.5. Motor 
Show. 

West of Scotland Iron and Steel Institute. 

To-day.—Room 24, Royal Technical College, George Street, 
Glasgow. “‘ The Randupson System of Cement Moulding,’ 
F. W. Rowe. 7.15 p.m. 

Wolverhampton and District Engineering Society. 

Monday, October 24th.—Victoria Hotel, Wolverhampton. 





‘“* Kincardine Bridge,” H. P. Budgen. 7.30 p.m. 
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The Mines Department Reports. 


A BuivE Book published by the Stationery Office 
contains the Report of the Secretary of Mines, 
Capt. Harry Crookshank, for 1937; that of the 
Chief Inspector ef Mines, and that of the Petroleum 
Department. In his Report, the Secretary states 
that the total world output of coal in 1937 was 
1,280,000,000 tons, an increase of 5 per cent. on the 
output of the previous year and, only second to the 
record total of 1929. The Report states that almost 
all the increase took place in the European coal- 
fields. ‘The German output, including the Saar, 
was increased by 25,750,000 tons, the British output 
by 12,000,000 tons, the Polish output by 6,000,000 
tons, and the Czechoslovakian output by about 
4,660,000 tons. The shipments of cargo and bunker 
coal increased by 22,000,000 tons, as compared 
with 1936, but the output was still 16 per cent. 
below that of the peak year of 1929. The total 
output of British coal was 240,500,000 tons, which 
was an increase of 12,000,000 over 1936. The exports, 
which were beneficially influenced by trade agree- 
ments, totalled 56,300,000 tons, and showed an 
increase of 12 per cent. on the preceding twelve 
months. The Report also contains a general review 
of the position of the coal-mining industry, and of 
other mining and quarrying industries. Other 
sections of the Report deal with fuel treatment 
and utilisation, with particular reference to the find- 
ings of the Committee on Oil from Coal. The produc- 
tion of oil products from coal, the use of pulverised 
fuel, and the progress made in low-temperature 
carbonisation and hydrogenation processes are dealt 
with. The Report of the Petroleum Department, 
which is attached to the Mines Department, includes 
particulars of the licences which have been granted 
by the Department under the provisions of the 
Petroleum (Production) Act of 1934. 


Prices and Export Trade. 


SPEAKING at the quarterly luncheon of the Shef- 
field Chamber of Commerce on Wednesday, October 
19th, the Right Hon. R. 8. Hudson discussed several 
of the problems connected with the export trade of 
the United Kingdom. Whilst stressing the advan- 
tages of organisation, he paid a good deal of attention 
to the question of price. ‘‘ In the present world of 
competition,” he said, “a reputation for quality 
alone is not enough. Unless you can, by ceaseless 
propaganda and advertising, convince the overseas 
purchaser that quality is worth the extra cost, your 
competitor producing the cheaper article, prettily 
finished and packed, will secure the trade.’”’ He added 
that when all the possible advantages to be obtained 
from organisation had been gathered—and he believed 
them to be considerable—the question of price would 
still remain in many cases. In order to maintain our 
competitive position abroad, we must, he continued, 
‘clearly show a determination equal to that of other 
countries and match their progress with advances 
in our own efficiency of production and organisation 
for export. This calls for united effort both from 
employers and employed, and not merely from those 
industries engaged in export ‘trade, but also from 
those industries which are fortunate enough to be 
engaged in supplying a protected home market... . 
The task is one of increasing difficulty on account of 
intensified competition but it is one of vital national 
importance. All therefore should so far as possible 
do what they can to strengthen the position of our 
export industries.” 


Grand Union Canal Developments. 


THE Grand Union Canal Company announced on 
Friday, October 21st, that it has developed its shipping 
interests by securing the agency for a new all-water 
transport service between Great Britain, Canada, and 
the United States of America. The new service has 
been named the ‘“ Oranje Line,’ and is owned and 
managed by Anthony Veder, N.V., Rotterdam. The 
first vessel will leave London en route to St. John’s, 
Newfoundland, St. John, New Brunswick, and 
possibly Halifax, Nova Scotia, between January 6th 
and January 12th, inaugurating the winter service. 
During the open season from the end of March to 
about the middle of October, there will be a fourteen- 
day service from London to ports in Newfoundland, 
Canada, and America. The latest development of 
the Grand Union Canal Company’s undertaking 
between London, Birmingham, Leicester, and other 
Midland centres, combined with the new steamship 
services, offers for the first time in the history of 
shipping an all-water route, not the least advantage 
of which is the transportation of fragile merchandise 
from the heart of industrial England to Canada and 
the United States of America. The new development 
follows on the establishment, about twelve months 
ago, of the Regent’s Line, which sails from Antwerp 
to the Regent’s Canal Dock and from London twice 
weekly. In order to cope with the increased traffic 


A Seven-Day Journal. 


houses and providing modern terminal facilities for 
the handling of all classes of cargo at its own dock— 
the Regent’s Canal Dock—in the Port of London, and 
at Brentford, Birmingham, Leicester, Northampton, 
Coventry, and other places along the route of the 
canal. A modern fleet of canal craft, consisting of 
372 motor boats and lighters, owned and operated 
by the company, will work in conjunction with the 
new line, receiving cargo direct overside at Regent’s 
Canal Dock, and collection and delivery at terminals 
will be effected by motor lorry, thus completing the 
arrangements for a door-to-door service. 


The Markham Colliery Disaster. 


On Wednesday, October 19th, a report was issued 
on the explosion which occurred at the Markham 
Colliery at Duckmanton, Derbyshire, on May 10th, 
in which seventy-nine men lost their lives and forty 
were injured. Mr. P. E. Sandlands, the author of 
the report presented to the Mines Department, 
describes the events leading up to the explosion as 
almost fantastically improbable, but, nevertheless, 
true. In consequence of the runaway and overturn- 
ing of eleven tubs on an incline, a joint box was 
broken, and as the result of arcing a cloud of coal 
dust thrown into the air was ignited. The explosion 
thus caused, the report states, spread to a far greater 
extent than any person experienced in these matters 
could have thought possible, although it would have 
been much more violent and extensive but for the 
stone dust that had been applied along the roads. 
There was no other known possible source of ignition 
in the area concerned. Everyone interested agreed 
that the colliery was exceptionally well managed and 
adequately equipped with safety devices. Mr. Sand- 
lands states that it had been suggested to him that 
he should deal with the question of whether the use 
of electricity in mines ought not to be prohibited 
within a period of ten years, but from the evidence 
given at the inquiry it appeared that the use of any 
alternative method of driving might well, over a 
period of years, bring about more individual casualties 
than those proved to have been caused by electricity 
over a similar period. According to the mine manager, 
silence and lightness were the two most important 
factors for safety in a pit, and no mechanical motive 
power met the requirements as perfectly as electricity. 


Production Engineering Research. 


Art the annual dinner of the Institution of Produc- 
tion Engineers, which took place at the Dorchester 
Hotel on Friday evening, October 2Ist, it was 
announced that the President of the Institution, 
Lord Nuffield, who presided at the dinner, had given 
the Institution the sum of £25,000 in order to allow 
it to proceed at once with the proposed scheme: 
for a Production Engineering Research Department. 
It is planned to lay out the new Department at 
Loughborough, where accommodation has been placed 
at the disposal of the Institution by the Governors 
of the Loughborough Technical College. The Depart- 
ment will be developed under the charge of Professor 
Georg Schlesinger, an international authority on 
machine tools and machining practice. At the 
dinner the toast of “‘ The Institution of Production 
Engineers ”’ was ably proposed by Sir Kingsley Wood, 
the Secretary of State for Air. Speaking on the 
subject of man-hours, Sir Kingsley said that at the 
end of the war the number of man-hours which were 
involved in the making of a service aeroplane was 
of the order of about 2000. For the making of the 
latest type of machine anything from 20,000 to 80,000 
man-hours might be required. It was the production 
engineer, he went on to say, who had played such 
an important part in the devising of methods and 
the design of tools which enable one man with the 
equipment provided by the production engineer to 
do the work of many others. One of the greatest 
tasks awaiting the production engineer was the 
discovery of new manufacturing methods for aircraft 
production which would simplify the various pro- 
cesses which were involved. In ‘conclusion, the 
Air Minister said that while it was a comparatively 
easy matter to build a new factory, he found that 
it generally took a considerable amount of time to 
attract to it the necessary labour. 


Uttoxeter Sewage Disposal Works. 


On Friday, October 2Ist, the sewage disposal 
works at Uttoxeter, which have recently been com- 
pleted at a cost of £30,000, were declared open by 
Sir Percival Heywood. The works consist of a 
complete scheme for the purification of the sewage 
by bacterial treatment, and are designed to serve 
a population of 6800, the dry weather flow being 
350,000 gallons per day, including trade waste and 
infiltration water which finds its way into the old 
sewers. On reaching the works the sewage dis- 
charges into a screening chamber where large foreign 





which the new scheme replaces. These tanks have 
a total capacity of 195,000 gallons, equivalent to 
about 15} hours’ average dry weather flow. The 
tank effluent is conveyed through 12in. feed pipes 
to siphon chambers, where the discharge to filters is 
automatically controlled and regulated. There are 
eight filters, each 60ft. in diameter and 5ft. deep 
and the filtering media consist partly of saggars 
and partly of granite. The humus tanks, which 
follow, are two in number, and have a total capacity 
of 50,000 gallons. Purified effluent and storm 
sewage is conveyed by two 15in. drains to the Picknal 
Brook, and thence to the River Dore. The works 
have two storm water tanks with a total capacity of 
75,000 gallons. All storm water over three times 
dry weather flow after passing through these tanks, 
where settlement takes place, is discharged into the 
effluent drain. Sludge from the sedimentation, 
storm, and humus tanks is taken by gravitation to @ 
sludge well 8ft. by 6ft. by 10ft. deep, whence it is 
raised by sludge pumps to the sludge beds, which 
have a total area of 1200 super yards. Included 
in tie scheme was the installation of new Tangye 
pumps Lb? @ sewage pumping station. The engineers 
for the scheme were Messrs. Willcox, Raikes and 
Marshall, of Birmingham, and the contractors E. E. 
Jeavons and Co., Ltd., of Tipton. 


The Institution of Mechanical Engineers 
Dinner. 


On Thursday, October 20th, the annual dinner 
of the Institution of Mechanical Engineers was 
held at the Connaught Rooms, London. After the 
Loyal Toasts had been honoured, Mr. E. Bruce Ball 
proposed the toast of “Our Guests.’ . In response 
Sir Kingsley Wood expressed the indebtedness of 
the Government to the valuable assistance it had 
received from the Institution during the recent crisis. 
Continuing, he said that much had already been done 
to expand the defence services, but that many more 
efforts must be made. It was the menace from the 
air which was the main cause of dread and uncer- 
tainty to-day. Although the aircraft industry was 
at present engaged in unparalleled efforts to increase 
production, it was clear that the utilisation of more 
and more of the engineering resources of the country 
would be needed if aircraft were to be produced in 
the increasing numbers necessary for national defence. 
The expansion of production had coincided with the 
the change-over to all-metal construction which had 
augmented difficulties. All firms, he declared, were 
now working to capacity. Not only were the resources 
of smaller firms being utilised, but sub-contracting 
was being resorted to by making use of organisations 
outside the aircraft industry. There was no lack 
of first-rate industrial capacity for air raid defence 
work. Lord Rayleigh, proposing the toast of “‘ The 
Institution,” struck a quieter note. He considered 
the works of engineers in relation to country dwellers, 
and mentioned some of the criticisms that are made. 
It seemed to him that the dweller in the country, as 
in the town, owed a debt to engineers. In response, 
the President, after making kindly reference to pre- 
vious speakers, said that the Institution had 13,000 
members, all of whom were capable qualified men. 


The Late Sir Robert Mond. 


Many of our readers will learn with regret of the 
death of Sir Robert Mond, who died in Paris on 
Saturday last, October 22nd. During his early years 
Sir Robert collaborated with his father, the late Dr. 
Ludwig Mond, in discovering the gaseous metallic 
compound nickel carbonyl, and in investigating its 
properties. It may be recalled that this work led to 
the Mond carbonyl! process of refining nickel. After 
the death of Dr. Ludwig Mond in 1910, Sir Robert 
continued his studies of the metallic carbonyls, and 
he later perfected methods for the industrial pro- 
duction of iron carbonyl. He and his assistants also 
discovered the first derivative of a metallic carbonyl 
(cobalt nitroso-carbonyl) and a new ruthenium 
carbonyl. As chairman of the Mond Nickel Company 
in 1919, Sir Robert was primarily responsible for 
initiating the enterprise of separating and refining 
the platinum metals from the end products of the 
Mond carbonyl process. In addition to his metal- 
lurgical researches, Sir Robert possessed the rare 
attribute of a trained scientific approach to the 
problems of every-day life. His thirst for accurate 
knowledge was immense and he applied his talents 
to the widest possible range of arts and sciences. He 
made a particular study of agriculture and in his 
laboratory bacteriological and chemical examinations 
on all the various products of his farm were con- 
tinuously carried out. Almost every phase of 
chemistry, physics, and electro-magnetic phenomena 
attracted him, and whenever possible key experi- 
ments to check up on published data were carried out 
in his laboratories. Amongst his other interests was 
the study of archeology, and he gained a big reputa- 
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tion as an archeologist and antiquarian. 
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The Clarence Dock Power Station. 


a 


— the first 50,000-kW turbo-generator was 
WO set to work in the Liverpool Corporation’s 
Clarence Dock power station in 1931 three more 
machines of the same capacity have been added. 
While all the generators are housed in the same 
turbine room, the first two and their corresponding 
eight boilers are classed as No. 1 station, and the two 
latest sets with six higher pressure boilers constituting 
an extension, with which we are here mainly con- 
cerned, No. 2 station. On Tuesday, October 18th, the 
Minister of Transport, Dr. Leslie Burgin, started up 
one of the new machines, and as the original plant had 
never previously been officially opened the ceremony 
was made to cover the opening of the entire 
installation. Erected in a disused dock, the plant is 
believed to be the only one of the kind feeding a 
public supply system. As the dock bottom is com- 
posed of sandstone rock, the foundations were built at 
minimum cost, not to mention a large saving in 
excavation work. The actual cost of the station was 
£3,600,137, representing £17-5 per kilowatt installed, 
or £15-8 excluding site value. Designed and con- 
structed under the supervision of Mr. P. J. Robinson, 
the City Electrical Engineer, in piiieliaGing with 








L. G. Mucheland Partners, consulting civil engineers, 
and Professor C. O. Bannister, consulting metallurgist, 
the station is in close proximity to the river Mersey, 
which provides an abundant supply of circulating 
water. The eight Babcock boilers in the No. 1 station 
work at 450 Ib. pressure and the six boilers of the 
same make in the No. 2 station at 630 1b., but the 
high-pressure units can feed the two lower pressure 
generating sets through reducing valves and, if 
necessary, 450 Ib. pressure steam may be supplied to 
the higher pressure turbines, which must then 
naturally work at reduced load. The site is laid out 
for an ultimate capacity of 400,000 kW. 

Coal is delivered to the station in steel 20-ton 
hopper wagons and is discharged by gravity into a 
concrete silo (shown on page 472 and indicated on the 
site plan, Fig. 2), from which it is taken on rubber 
belts to the top of the boiler-house and discharged 
into the bunkers, each boiler having its own Avery coal 
weigher. On an area of approximately 2} acres the 
coal is stocked to a depth of over 30ft., and to guard 
against the possibility of spontaneous combustion 
the area is flooded to a depth of 20ft. to 25ft. A large 
concrete retaining wall separates this area from the 
remainder of the dock, thus making it possible to 
maintain this depth of water without flooding the 
station. For handling the coal there are two 100ft. 
radius jib cranes. The coal storage area accommodates 
60,000 tons and the coal silo 5000 tons. Henry Simon, 
Ltd., and Spencer (Melksham), Ltd., supplied the 
coal-handling plant. 

The six new Babcock steam-raising units in the new 
boiler-house each have a normal evaporation of 
200,000 Ib. per hour at 630 Ib. per square inch and 825 





deg. Fah. and an overload capacity of 250,000 Ib. per 
hour. A fusion-weldeddrum isa feature of these boilers, 
which are equipped with twin 29ft. by 22in. stokers, 
Bailey furnaces, flash-welded steaming economiser, 
and the maker’s tubular air heaters, Davidson draught 
plant with variable-speed hydraulic couplings, shunt 
suction dust collectors, coal weighers, vacuum cleaning 
plant, and Diamond and Clyde soot blowers. The 
boilers in the No. 1 station are also Babcock units 
working at 450 lb. per square inch and 750 deg. Fah. 
Their normal capacity is 160,000 Ib. per hour and 
their maximum capacity 200,000 lb. per hour. For 
the No. 2 station Babcock and Wilcox supplied two 
fusion-welded steam receivers, fabricated to Lloyd’s 
requirements for Class 1 vessels and inspected by 
the Liverpool Electricity Department’s insurance 
company. The various branches for  connect- 
ing to the boiler and steam mains have “ Seal- 
weld ” joints. Each receiver weighs 8} tons. 

Like all modern boiler-houses, that in which these 
six new boilers are installed is equipped with elaborate 
boiler instrument panels. They were built to the 
Corporation engineer’s instructions by the Electroflo 
Meters Company, Ltd., and incorporate the Electroflo 











Fic. 1—GENERAL VIEW OF TURBINE ROOM 


system of flood lighting. One of these panels is shown 
in the view of the firing floor of the new boiler-house 
on page 472. The electrically operated instruments 
for the six new boilers are on three double-faced panels, 
each serving two boilers. We shall not mention all 
the instruments specifically. Suffice it to say that 
they give all the information the combustion engineer 
requires, and the dials carry colour symbols, red 
representing steam, blue water, green air, and yellow 
gas. At the side of the panel are mounted four 
pressure gauges for boilerandsuperheater pressures and 
two instruments for economiser pressures. The boiler 
panels also carry forced and induced fan speed indi- 
eators, hydraulic coupling controllers and ammeters, 
induced fan controllers and ammeters, and push 
button and signal lamps for plant operation. A 
separate central panel carries the integrators and 12in. 
diameter recorders of the boiler steam flow meters. 
Two strip chart recorders on this panel provide con- 
tinuous records of CO, percentages and operate 
in conjunction with the CO, indicators on the 
individual boiler panels. Another Electroflo panel, 
supplied to the order of Mather and Platt, Ltd., is 
employed in connection with the boiler feed system. 
On this panel (Fig. 3) there is a water flow indicator, a 
water flow integrator, a pressure gauge for pump 
suction, and a pressure gauge for pump discharge. 
They are connected to regulating valves with the 
control handles on the panel face. Here again the 
instruments follow the standard colour scheme and 
have blue symbols indicating water measurements. 
From the steel flues the gases pass into downcast 
grit collecting chambers, where by reason of the 
large increase in diameter their velocity is reduced, 





thus causing most of the soot or grit which may 
remain in the gases to be deposited in the bottom of 
the chamber, whilst the slow-moving gases pass out 
at the side of the chamber into one of the concrete 
chimneys. A view of the chimneys and dust collecting 
chambers is given on page 472. Although each of 
these reinforced concrete chimneys, with a_ brick 
lining, is 385ft. high and weighs approximately 
4400 tons, the rock foundation is so good that the 
excavation for the footing is only lft. 6in. deep. The 
thickness of the concrete at the point of gas entry is 
llin. tapering to 6in. at the top. 

From the back of the stokers belonging to the new 
boilers the clinker drops down into refractory lined 
chutes, from which it passes into Babcock and Wilcox 
paddle ash extractors, consisting of a circular pan 
suspended from the chute and the firing floor and 
arranged on an incline, as shown on page 472. For 
quenching the ashes the extractors are filled with 
water, and rotating slowly in each pan is a paddle 
wheel which draws the clinker round and up the 
sloping surface of the bottom of the pan and dis- 
charges the clinker through an opening on to a belt 
conveyor. During the slow passage of the clinker up 
the sloping extractor all surplus water is drained back 
into the pan. The belt conveyor carries the 
ash to drag scrapers for disposal in a grabbing 
pit. There are two clinker hoppers per boiler and two 
belt conveyors. The fine ash and riddlings are dealt 
with by the Babcock and Wilcox flooding pot system. 
The material drops down continuously through chutes 








into cast iron pots containing water, which forms a 
seal. 

By means of a water jet the pots are periodically 
flushed and the contents are discharged into the 
paddle ash extractors. The fine ash and riddlings 
remain in the extractors to be ultimately deposited 
on to the belts, while the surplus water runs away 
through an overflow to drains. The water from the 
drains runs into a sump, from which it is ejected into 
the adjacent coal store. The water for the flooding 
pots is taken from the circulating system and boosted 
up to required pressure by centrifugal pumps. Auto- 
matically operated valves control the water supply 
to the pots and the discharges are arranged at a pre- 
determined frequency. Soot and grits from econo- 
misers and collectors flow by gravity through a 
rotary valve into the clinker hopper and then into the 
extractor pans. They are finally deposited together 
with the clinker, fine ash, and riddlings on to the belt 
conveyors. 

While the feed systems of the two stations are 
separate, they may be interconnected in the case of 
emergency. In No. 1 station the feed-water pressure 
is raised in two stages, and the water is heated 
between them by steam bled from the turbines, whilst 
in No. 2 station the feed water is raised to its ultimate 
pressure in one stage, and there are high-pressure 
feed heaters on the turbine. For each station there 
are three Mather and Platt electrically driven pumps 
andastand-bysteampump. Fluctuations of feed water 
demand are compensated by five surge tanks, which 
are kept under vacuum to make them serve as 
de-aerators. Make-up water is supplied from the 
town’s mains, vid the turbine evaporators. In N 
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station the pressure of the feed pump discharge is 
790 lb. per square inch, the final feed temperature at 
the economiser inlet 358 deg. Fah. The total capacity 
of each feed pump is 918 gallons of water per minute. 

The steam feed pump for the new station consists 
of a turbine manufactured by Richardsons, West- 


sphere. The condensate from the feed heater is 
dealt with by a small Mather and Platt centrifugal 
pumps, which discharges the water to the main feed 
line on the suction side of the feed pump. 

Actually rated at 51,500kW capacity and running at 
1500 r.p.m., the two new Metropolitan-Vickers turbo- 








For loads up to 41,200 kW, steam is 
admitted to the first stage, while for greater loads 
up to the C.M.R. rating of 51,500 kW, the steam is 
by-passed to a point after the sixth stage of the high- 


practice. 


pressure cylinder. Motor-driven barring gear and a 
jacking pump for the main bearings are provided. 
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FiG. 2—SITE PLAN OF THE CLARENCE DOCK POWER STATION 


exhausted by the turbine, is supplied to a Richard- 
sons, Westgarth feed heater, and the steam is con- 
densed by the main feed water passed through it on 
its way to the boilers, thus utilising the latent heat 
of the exhaust steam. The pump can be used for 
supplying water either to the original 450 lb. pressure 
boilers or to the high-pressure boilers. Designed for 
an output of 780 B.H.P., when supplied with steam 
at 400 Ib. per square inch, 720 deg. Fah., and when 
exhausting against a varying pressure from 10 lb. 
to 25Ib., the turbine is a combined impulse and 
reaction single-cylinder machine. When the pump 
supplies the low-pressure boilers, the speed is 8300 
r.p.m., and rises to 9500 r.p.m., when discharging to 
the high-pressure boilers. Throughout this speed 
range the turbine governor is capable of hand adjust- 
ment and an emergency governor comes into operation 
at 10,450 r.p.m. The governing and control system 
follows the maker’s standard practice, and the com- 
plete machine is under the control of a small master 
valve at the front end. A pin coupling couples the 
turbine to a set of Richardsons, Westgarth-Brown 
Boveri single helical gearing, reducing the speed 
to 1480 r.p.m., which is the feed pump speed at 
maximum pressure. The Mather and Platt ‘‘ Pluro- 
vane ” high-pressure multi-stage centrifugal pump is 
capable of delivering 525,000 lb. of water per hour at a 
pressure of 570 lb. per square inch when discharging to 
the lower pressure boilers, and 770 Ib. per square inch 
when discharging to the high-pressure units. The 
feed heater associated with this pump equipment is a 
standard Richardsons, Westgarth heater with hair- 
pin bend tube elements. It is fitted on the water 
side with the maker’s patented by-pass valve, with 
a hydrostatic tripping mechanism. Should the water 





level of the heater rise beyond a predetermined level 
in consequence of a tube bursting or the failure of 
the condensate extraction pump, the by pass valve 
is automatically brought into operation. By means 
of a small lever the automatic tripping mechanism 
of the by-pass valve can also be operated by hand, 
an arrangement that is very valuable for testing the 
readiness of the mechanism for immediate action. 
The by-pass valve can, of course, also be operated 
directly by hand. A shut-off valve is also provided 
to enable the pump to continue in operation should 
the heater have to be dismantled, when the exhaust 





steam from the turbine would be discharged to atmo- 





are designed for a steam pressure of 600 lb. per square 
inch and a steam temperature of 80) deg. Fah. The 
original two sets of the same make work at 400 lb. 
and 800 deg. Fah. In the high-pressure steel cylinder 
of the new turbines there are twenty-eight impulse 
stages and sixteen stages in the low-pressure cylinder, 

















Fic. 3—-BOILER FEED INSTRUMENTS 


followed by a duplex multi-stage exhaust. While 
the two original machines have separate steam chests 
mounted at the side of the cylinders, the new units 
have integral steam chests formed with the steel 
top of the high-pressure cylinder casing. The blading 





and gland construction follows the maker’s standard 


those of the earlier sets in that the shells are of welded 
construction and that the divided water system has 
been eliminated. Each condenser has a cooling sur- 
face of 39,000 square feet, and is normally supplied 
with 34,000 gallons of cooling water per minute taken 
from the Mersey estuary. Three high-pressure 
heaters and two low-pressure heaters, supplemented 
by the gland steam heater, are incorporated in the 
feed-water heating system, which gives a final feed 
temperature of 342 deg. Fah. at the economical 
rating of the plant. The three high-pressure heaters 
are on the pressure side of the boiler feed pumps. 
On the two original sets there are only two high- 
pressure heaters with a lift pump at the inlet side 
and the boiler feed pump at the outlet end. The 
feed system foreachnew set also includes Metropolitan- 
Vickers double-ended U type double-effect evapo- 


rators. On the original machines straight tube 
evaporators were installed. The evaporators are 


capable in each case of supplying a make up of 5 per 
cent. of the full load consumption of the unit. 

For cleansing the condensing water, each set has 
two Hick, Hargreaves rotary water stramers, made 
under Bailey and Jackson’s patents. They are 
installed in a 34in. pipe line on the delivery side of 
the Mather and Platt main circulating water pumps. 
Strainers of this description have been in use for many 
years, and a description of them is scarcely necessary. 
Briefly, each strainer consists of a wheel which rotates 
slowly inside a circular casing. Between its spokes 
the wheel has grids which provide the straining 
medium and whilst giving a relatively fine mesh, 
is strong, and prevents interlacing or weav- 
ing of fibrous débris, which is dislodged from the 
screen by a portion of the screened circulating water, 
by-passed at a suitable pressure. The deposit is 
discharged into a collecting chamber formed on the 
strainer body and returned to the source of supply at 
a point where it cannot re-enter the circulating 
system. The use of a portion of the circulating water 
for cleaning the screens makes scraping action over 
the face of the screens unnecessary and ensures cleanli- 
ness indefinitely. A 4 H.P. motor drives the circular 
screen through a worm gear and pinion which gears 
with a rack on the periphery of the strainer. The 
action of the strainer is entirely automatic, and 
straining begins immediately the circulating pump is 
started. 
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> Not the least interesting feature of the two new | after the application of each section. The conductor | ducts in the stator core is prevented by the Metro- 


Metropolitan-Vickers alternators (each rated at 
50,000 kW C.M.R. at 0-75 power factor) is that they 
are wound for 33,000 volts. For this pressure and 
over the Metropolitan-Vickers machines have stators 
with concentric end windings, as shown in Figs. 4 
and 5. The core conductors are placed in semi- 
enclosed slots which are proportioned to give to the 
machine an internal reactance equal to that obtained 
in an equivalent combination of low-voltage generator 
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Fic. 4—CONCENTRIC END WINDINGS 


and transformer. The winding insulation is graded. 
Full 33,000-volt insulation is provided at the terminal 
end of the winding and reduced insulation at the 
neutral end. Usually there are three or more coils 
per slot, and in every case each coil contains only one 
series conductor, so that the insulation between turns 
is stronger than the insulation to earth. 

In the example shown in Figs. 4 and 5 there are 
three series coils per slot. The bottom coil is insulated 
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Fic. 5—END WINDINGS BRACING 


for 15,000 volts, the middle coil 22,000 volts, and the 
top coil next to the wedge 33,000 volts, to earth in 
each case. All the bottom coils are first connected in 
series and then in series with the middle coils, 
which are connected in turn in series with the top 
coils, forming the high-tension end of the winding. 
The micanite slot cells of the 33,000-volt coils are 
applied in separate sections, and the coils are vacuum 
dried and impregnated under vacuum and pressure 





insulation is made similar to that of a condenser type | vick method of using the core duct spacers to form a 
bushing by conducting sheaths placed between each | continuous smooth slot wall throughout the entire 
section, to reduce the voltage stress at the corners of | embedded length of the conductors. While the end 





























FiGS. 7 AND 8—MAIN CIRCUIT BREAKER AND BUSBAR FLOORS 


the slot conductors and at the end of the core. The | windings are not in*"contact with any earthed metal, 
middle and bottom coils are treated in a similar| they are fully insulated for their working voltage. 
manner. The conducting sheaths are proportioned in |'The inner row of end winding supporting bolts which 
length to equalise the longitudinal voltage gradient | pass through the end connectors are made of high- 




















FIG. 9—AUXILIARY SWITCHGEAR 


at the points where the conductors leave the core,; tensile insulating material with a diameter giving 
while concentration of the voltage stress at the points | equal strength to that of the metal bolts used for 
where the slot conductors cross the radial ventilating | lower voltage machines. Tough brass bolts with a 
thick insulating sleeve are used on the outside of the 
end windings and are well clear of the end connectors. 








The concentric end windings offer two advantages 
of particular value in 33,000-volt machines: (1) 
each phase is in a separate tier and completely 
separated from the other phases by a generous air 
space ; (2) the end connectors join the slot conductors 
in ample curves, so that the joints between them can 
be perfectly insulated for the full working voltage. 
An important consideration in the design of high- 
voltage generators, connected directly to the supply 
system, without intermediate transformers, is the 
provision of adequate insulation between adjacent 
turns of the winding. In this connection a useful 
feature of the Metrovick 33,000-volt winding is that 
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Fic. 6—-CONTROL ROOM 


slot cell the insulation between turns is greater than 
that to earth and is exceptionally strong. Machines 
may therefore be connected safely to overhead trans- 
mission lines with only such external protection as is 
normally provided when step-up transformers are 
employed. 

Coupled to each of the main alternators 
is a 1500-kW house service alternator. Excitation 
for the main and house service machine is given by a 
double exciter and a pilot exciter is provided for the 
main exciter. The alternators are cooled by fans 
mounted on the rotors supplemented by a motor- 
driven fan in each instance. Wire-wound tube air 
coolers are supplied with water from the main 
circulating system. 

Main and auxiliary switchgear, auxiliary trans- 
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formers, reactors, protective gear, signalling equip- 
ment, and earth resistances were supplied by the 
British Thomson-Houston Company. The main 
switchgear is accommodated on three floors of the 
switch house. On the lower floor are housed forty- 
two main 1,500,000-kVA rupturing capacity oil 
circuit breakers (Fig. 7), for the control of the gene- 
rators and outgoing feeders. As the illustration 
shows, these breakers have three separate round 
tanks which contain B.T.H. self-compensated explo- 
sion pots. Above the main circuit breaker floor is 
the bus-bar floor (Fig. 8), containing the four sections 
of bus-bars in stone cells, together with the isolating 
and selector switches. Connections between the 
circuit breaker and cellular gear are made by oil- 
filled trunking which also contains the current trans- 
formers. On the third floor are housed bus-coupler 
circuit breakers and B.T.H. cast-in concrete tie bar 
reactors. As each generator equipment is in duplicate 
connection can be made to any section of bus-bars. 
The 33,000-volt house distribution boards are metal- 
clad, compound-filled, horizontal plugging equip- 
ments connected to the main switchboard through 
oil-immersed reactors. Four equipments of each 
switchboard control the step-down transformers feed- 
ing 3300-volt anxiliaries. 

All the 33,000-volt main and house distribution 
switchgear is solenoid operated from the control room 
(Fig.6)in which there are cubicle panels with mimic dia- 
grams showing the state of all circuits. There is also a 
screen map of the complete system, including the 
Clarence Dock and Lister Drive power stations, and 
all the main sub-stations. A test bar running through 
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Fic. 10--LiQUID EARTHING RESISTANCE! 


the passageways in the switch house can be energised 
when required from a 400/50,000-volt transformer, 
complete with a circuit breaker regulator and spark 
gap. Oil-testing equipment is also provided. There 
are other B.T.H. auxiliary three-phase switchboards 
for 3200, 400, and 230 volts, and a D.C. switchboard 
carrying the charging equipment for charging two 
batteries. Protective gear for the generators include 
circulating current and negative phase sequence 
relays working in conjunction with field suppression 
units. There are two B.T.H. neutral earthing resist- 
ances, one a grid and the other a liquid resistance 
(Fig. 10), mounted on the roof of the bus-bar floor of 
the switch house. The feeders have protective gear 
working on the B.T.H. self-compensating pilot wire 
system. 

Switchgear by George Ellison forcontrolling 400-volt 
A.C. auxiliaries is to be seen in various parts of the 
station, and an example of this gear is shown in 
Fig. 9. It represents a seven panel board, 
comprising four 800-ampere isolating switches, a 
selector switch, and two 1500-ampere drawn-out 
circuit breakers, which control the stator circuits of 
slip-ring motors driving pumps. The rotor starters, 
which are not shown in the illustration, are electric- 
ally interlocked with the Ellison rotor starters. 

Many of the main contractors have been mentioned. 
Among those who do not appear above are F. Morton 
and Co., Ltd., who were responsible for the structural 
steelwork; Wm. Moss and Sons, Ltd., the civil 
engineering and building work; J. Henshaw and 
Sons, the concrete chimneys, grit chambers, and 
crane pedestals; Hadfields, Ltd., railway sidings ; 
8S. Denison and Sons, Ltd., weighbridges ; Stewarts 
and Lloyds, Ltd., and John Spencer, Ltd., steam and 
feed pipes; Metropolitan-Cammell Carriage and 
Wagon Company, Ltd., coal wagons; Robert 
Dempster and Sons, Ltd., ash cranes; Sir William 
Arrol and Co., Ltd., turbine house crane; Herbert 
Morris, Ltd., and Austin Lifts, Ltd., lifts; Daniel 
Adamson and Co., Ltd.,and Alley and MacLellan, Ltd., 
air compressors ; Hugh Douglas, steel flues ; Wallace 
and Tiernan, Ltd., chlorination plant ; and Fawcett, 


the sub-contractors were:—W. and T. Avery, Ltd., 
Ltd., who supplied coal weighers ; Drysdale and Co., 
Ltd., and Worthington, Simpson, sundry pumps ; 
Birtley and Co., Ltd., circulating water piping; J. 
Blakeborough and Sons,Ltd., circulating water valves; 


Works Company, Ltd., hydraulic sluice gates. Among| Crompton, Parkinson, Ltd., switchgear ; 


Durance 
and Co., boiler mountings ; Hopkinsons, Ltd., boiler 
mountings ; steam and feed valves, &c.; Glenfield and 
Kennedy, Ltd., feed valves ; E. Green and Son, Ltd., 
economisers ; Negretti and Zambra, instruments ; 
and Ferranti, Ltd., transformers. 








N their Presidential Addresses ‘many of the Presi- 

dents of the Institution have given some account 
of their life’s experience. There have been over fifty 
Presidents and their stories touch on almost every 
branch of engineering activity from the foundation of 
the Institution in 1847 to the present day. 

My experience has been primarily concerned with 
iron and steel. The development of the iron and steel 
industry during the last half-century would constitute 
a fair background for the consideration of engineering 
progress generally during that period. The world’s 
annual output of steel increased tenfold—from seven 
million tons to nearly seventy million tons—in the 
twenty-five years preceding the war, and very great 
improvements in processes of manufacture were made 
during that period. In America particularly, develop- 
ment was exceedingly rapid, and the demand there 
for steel so great that new works were constantly 
being torn down and rebuilt to embody each succeed- 
ing improvement as it arose. Many of these were the 
invention of British-born operatives—some from the 
Welsh steel works—who had settled there. Although 
improvements are still constantly taking place, I 
regard that period as the one during which the 
greatest strides were made in the engineering side of 
the industry. 


A Review or Iron AND STEEL Works 
DEVELOPMENTS. 


Some of the old ironworks afforded every oppor- 
tunity for the thorough training of engineers; in 
addition to their metallurgical activities, they included 
well-equipped shops for the manufacture of the plant 
and machinery for the works, and also for the 
collieries, which were usually under the same owner- 
ship. Engines, large and small, were built in these 
workshops, which were often of quite large capacity, 
employing in some cases as many as a thousand men, 
and were as well equipped, particularly with heavy 
machines, as any engineering works of the day. 

Mr. Edward Martin, your President in 1906, was 
at the head of the works where I spent my early days, 
a very famous works in the important district of 
Merthyr Tydfil. About the beginning of the nine- 
teenth century Merthyr Tydfil was the largest iron- 
making centre in the world, and a place full of 
interesting historical associations. It was there, as 
you perhaps know, that Trevithick successfully ran 
the first railway locomotive in 1804. Mr. Martin 
dealt with a good many features of iron and steel 
works development up to thirty years ago in his 
Presidential Address. 

Sir Lowthian Bell, who was your President in 
1884, established the ideal height for blast-furnaces ; 
he gave 80ft. to 85ft. as the height beyond which 
little economy was to be gained, and even to-day very 
few furnaces, even the largest and most modern, 
exceed 90ft. in height. In other respects, however, 
there have been immense changes in the design of 
blast-furnaces. When I started in the works about 
700 tons a week was the usual output of a furnace ; 
now, some furnaces produce that amount in a day. 
These changes have been brought about by numer- 
ous advances in design and by more efficient operation. 
The capacity of the furnace has been largely increased. 
Whereas the hearth used to be 10ft. or 11ft. in dia- 
meter, it is now about twice as much—indeed, there 
are a few daring examples as large as 25ft. in diameter. 
The blowing pressure, which was formerly in the 
neighbourhood of 5 lb. or 6 lb. per square inch, now 
attains 25 lb. per square inch and more. This high 
pressure is needed so that the air blast may penetrate 
to the centre of the wider hearths. The temperature 
to which the air blast is heated has also greatly 
increased. The normal temperature is now about 
1250 deg. Fah., though in a few cases it reaches well 
over 1500 deg. Fah. 

Blowing a furnace was formerly carried out by 
means of the usual slow-moving Watt beam engine 
with large air cylinders from 10ft. to 12ft. in diameter, 
built, by the way, in the locality, at the famous 
Neath Abbey works. These engines ran continuously 
for very many years with little wear or trouble, and 
were almost standard for furnace work throughout 
the country. In British practice the air blast is 
to-day supplied almost exclusively by turbines, but 
on the Continent gas engines are very largely used. 
Almost all blast-furnaces to-day are mechanically 
charged as compared with the hand filling methods 
of the past. There has been immense improvement in 
sizing and grading the raw materials charged into the 
furnaces. This care in selection makes the working 
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of the furnace easier, increases the output, and reduces 
the fuel consumption. More care is taken to-day in 
protecting the furnace walls by water cooling devices ; 
there is consequently less trouble in maintaining 
accurate “lines,” economical working continues 
longer, and there is less trouble from “ hanging ” and 
scaffolding. 

An important advance in the iron and steel industry 
in recent times is the more thorough use that is made 
of the gas from the blast-furnaces. It is now cleaned 
with extreme care, so that it is actually cleaner than 
the normal] atmosphere, and it is then either used for 
driving gas engines or is mixed with the richer coke 
oven gas for heating and smelting operations through- 
out the works. In a thoroughly up-to-date plant it 
is almost practicable now to carry out all the heating 
required in the works without the use of any coal 
other than that originally fed into the coke ovens. 
This idea is actually achieved in works where all the 
smelting is done in Bessemer converters, but a little 
additional coal is needed where open-hearth furnaces 
are employed for smelting. Thorough clearising of 
the furnace gas has also enabled the design of checkers 
and heating chambers, where the gas is burnt, to be 
radically improved, with much increased heating 
surface. 

While great advances have been made in the manner 
in which the gas is used, we still have some way to go. 
In the Ruhr, an area roughly 60 by 30 miles, full of 
blast-furnaces and coke ovens, the whole of the works 
are connected to a huge pipe grid, and every cubic 
foot of gas generated is effectively used. There is 
no waste, such as is occasionally seen here. It is a 
matter of regret that so far no one has made a@ success 
of the use of blast-furnace gas in a turbine. I under- 
stand that at one of the works in Switzerland such a 
machine now on trial has good prospects. 

The steel-smelting department has also undergone 
considerable change during the period. Most of the 
steel in my early days was made in small Bessemer 
converters, although there were, in addition, a few 
open-hearth furnaces, some up to 20 tons capacity, 
hand charged. The Bessemer converter, which had 
been discarded for some years in this country, is again 
coming back into service for the production of com- 
mercial steel. On the Continent it has been prac- 
tically the only method of making common steel 
during the last half century. Nevertheless, the open- 
hearth process is the British mainstay, and most of 
our works are equipped with fixed furnaces of a 
standard size of 80-100 tons, although some manu- 
facturers have a preference for tilting furnaces, which 
run up to 250 tons capacity. 

Much mechanical equipment is in use to-day for 
melting shop work. Everything is done to save labour 
—cranes, chargers, and other equipment are all 
intended to increase the speed of operation and reduce 
to the minimum labour and exertion. Nearly all the 
pig iron is conveyed from the blast-furnaces to the 
melting shop in a molten state, and immense improve- 
ments have been made in the design of the ladles 
used in the last few years. The old ladles were of 
ordinary shape, similar to those used in any iron- 
foundry, and were carried on a pair of trunnions and 
mounted on a suitable carriage. The body has now 
been developed into a cylindrical egg-ended shape, 
with a suitable opening at the top. This construc-. 
tion will stand much bumping and hard work. Some 
of these ladles hold over 100 tons and can convey 
molten metal without spilling or loss of heat over long 
distances. It was one of your Past-Presidents, Mr. 

Windsor Richards (1896), who was the first to have 

molten steel carried about in a Jadle carriage. This 

he did in Wales about sixty years ago. 

There has been more development in the mills 
probably than in any other branch of steel manu- 

tacture. Reversing mills were common enough m 
my early days, but they were of simple type with none 

of the elaborate equipment with which the modern 

mill is furnished. The construction of mills is now 

much more massive, and they are more rapid in 

operation. Lifting tables and other manipulating 

devices are added to facilitate speed and ease of 
operation ; indeed, the modern mill has been improved 

out of recognition. 

Many of you saw the Cardiff mill during the last 

Summer Meeting. One of the features which must 

strike any engineer in watching such a mill at work 

to-day is its silent operation, particularly durmg 

reversing. When it is realised that nearly 150 tons 

of rotating machinery is arrested and restarted with- 

out a sound during each reversal, the tremendous 

improvement in technique, as compared with rolling 





* Delivered October 21st. 





mill practice in years gone by, is forcefully brought 
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home to anyone familiar with the old mills. Accuracy 
of manufacture and the use of high-class material 
for pinions and gear teeth contribute to the attain- 
ment of silent operation. The housings in which the 
pinions are set are extremely massive, and in some 
cases are split vertically, a design differing from the 
usual capped housings. Further changes that have 
brought about noiseless running are the improved 
design and construction of couplings, which are pro- 
vided with large rubbing faces where wear or slack 
can be prevented. 

Many features of these mills are of special interest, 
and an instance is the use of fabric bearings for earry- 
ing the heavy rolls. Under suitable conditions these 
are very satisfactory, and they are of special interest 
to us at the moment as fabric bearings were pro- 
minent in the general discussion on lubrication last 
summer. Steel makers owe a great debt to the elec- 
trical manufacturers for providing them with reliable 
motors that can develop high power, and yet be con- 
trolled and reversed with such extreme rapidity 
and ease. They are essential to the satisfactory 
running of these large mills. 

The system of manipulation in use in modern mills 
to supplant hand labour is not altogether new. It 
originated in America, where a simple form of mani- 
pulator was in operation fifty years ago. It has, of 
course, been modified, improved, and greatly added to 
since. Modern mills, in fact. are an example of 
complete mechanisation, developed as 4 result of long 
practical experience in the direction of a complete and 
unified rolling unit. There are many types of these 
units—blooming mills, structural mills, sheet mills, 
&c.—and many examples are to be found spread over 
Great Britain, the Continent, and the United States. 

One of the most striking developments in recent 
years has been the rolling of sheets by what is known 
as a “strip mill,” which comprises a continuous series 
of roll stands set tandem fashion. This method has 
become established in the United States, where over 
twenty of these huge plants are in operation. The 
annual capacity of these American strip mills is said 
to be in the neighbourhood of 12 to 13 million tons. 
It would appear, therefore, that the old-fashioned 
hand manipulation cannot last for very long; in 
fact, one of these big plants is at present being 
installed in this country. The early attempts to roll 
sheets in a continuous mill did not meet with great 
success. It was difficult to ensure that successive 
pairs of rolls were of exactly corresponding contour, 
and in consequence troubles due to “ riffles ” ensued, 
the nature of which will be easily realised by practical 
sheet metal makers. The earliest mills of this kind, 
one in Austria and one in America, were both failures, 
and it was not until Tytus built the Ashland plant in 
1922 that the right principles were appreciated and 
the result found to be satisfactory. The graduation 
of thickness of the sheet throughout a continuous 
rolling mill is a matter of vital importance. Ordinary 
micrometer measurements do not suffice ; automatic 
recording devices have to be employed so that varia- 
tions can be reflected on a much magnified scale. 
With any extremely elaborate type of mill, which 
represents excessive capital investment, continuous 
operation is essential to success. 

The South Wales area has been virtually the home 
of the tin-plate trade. It is an old industry founded 
at the end of the eighteenth century, and has deve- 
loped there ever since. For some years South Wales 
held a monopoly. That state of affairs has since ended 
and America now produces more tin-plates than South 
Wales. The future influence on this once prosperous 
South Wales trade of this new development in strip 
rolling is difficult to foresee. 

All the contrasts referred to in this review are 
merely the skeleton of the progress and development 
which have taken place. To go over all the steps of 
the transformation would be too lengthy for a single 
address. 

Aithough the greater part of my career has been 
devoted to the lay-out of iron and steel works in 
various parts of the world, in recent years I 
have also been in some measure concerned with 
American banking corporations’ attempts to afford 
credit for the restoring of industry abroad. I mention 
this merely to enable me to emphasise how, in certain 
instances where everything seemed favourable to 
success, the working results have ultimately been 
poor, whereas in other cases fair results followed even 
under the handicap of disadvantageous conditions. 
In my judgment the results are largely governed by 
the skill and attention of the management, or the 
want of it. Until very recently some works abroad 
were equipped better than some of ourown. Although 
the leeway has to-day very largely been made up, 
yet I have always felt that, due to wise management, 
our own manufacturers were in many cases able to 
produce unexpectedly good results with their indif- 
ferent equipment. 

Before leaving the subject of iron and steel works 
I would like to say something about wrought iron. 
When I first became associated with the works the 
making of wrought iron, though falling off, was still 
a somewhat important industry, but the labour 
involved was so strenuous that it could not be 
expected to last, and it is a matter of great regret, in 
my judgment, that no satisfactory mechanical 
method has ever been devised for taking the place of 
the puddler. This work is very arduous and much 
intelligence is needed. My information is that it is 





difficult to induce suitable young men to take up the 
trade. 

Wrought iron is a wonderful material, totally 
different in every way from steel because it is a 
material made by a plastic and not a liquid process, 
There are many uses to which it is specially fitted, 
but, of course, its most important virtue is that it 
resists corrosion. There is ample room for both iron 
and steel in the scheme of things—each for its own 
appropriate purpose. Several inventors have tried 
to make a successful puddling machine, but have not 
yet succeeded. 


THE TRAINING OF ENGINEERS. 


It seems to have become the custom for the Pre- 
sident to say something about the education and train- 
ing of an engineer. I do not pretend to any special 
knowledge on this subject, but would like to say some- 
thing about the experience of some prominent steel 
manufacturers on the Continent, with whom I am 
acquainted. They have a large undertaking with 
several steel works, and altogether about 40,000 hands 
are employed. They have maintained for many 
years a fine educational establishment for their young 
men, which costs them some thousands of pounds 
annually. Whenever I visited them, I always made 
a point of inspecting this interesting institution. At 
my last visit, about two years ago, I heard rumours 
that the owners were considering its abandonment, 
as the results had been disappointing. They had 
found that the men holding the important adminis- 
trative positions in the works had shown no promise 
at all in the school, whereas nearly all those who had 
been brilliant in the school were holding only minor 
posts. The view was expressed that the latter, after 
being keyed up to take with credit their examinations 
and degrees, somehow ceased to develop thereafter. 
It was concluded that the best men developed late, 
were dull at school, and could not be regarded as 
worth the cost of intensive “‘ cramming.” Thus they 
escaped this paralysing period without injury. The 
owners are now completely altering their plans, and 
I trust at an early date to be able to see, and one day 
to report, as to the nature of the new method of 
training. 

I have been carefully studying the views expressed 
upon this subject of training in an interesting state- 
ment by one of our Past-Presidents—and the equally 
interesting and comprehensive reply that it provoked 
from one of our Vice-Presidents. I see much worthy 
of study in both. I think the view of each of us on 
this question is governed by his individual concep- 
tion of what the human mind really is. A famous 
author has said that the mind may be likened to a cup 
into which knowledge is poured until it gradually fills. 
Such a conception seems to fit the cramming system 
of training. On the other hand, if the mind is regarded 
as something much more complex that only thrives 
upon what it absorbs by its own exertion and in its 
own time, then we can readily see that any kind of 
cramming may do great harm to a mentality not 
yet ripe for absorption. 

It would seem that all that educationalists can do 
is to lay all the jewels of their own superior knowledge 
before the student, so that when his spirit moves—in 
other words, when his mind is ripe for them—he will 
gather them up. I also firmly believe that when this 
moment does arrive, he will acquire knowledge at 
great speed. Such asystem may not be a great success 
as a means of passing examinations and taking degrees, 
but it will produce good, sound men. I am satisfied 
that the only knowledge that is thoroughly absorbed 
is that which has been obtained by the student’s own 
hard struggle. 

In the old days no one was regarded as an engineer 
at all unless he had spent some years of his life in the 
shops. It is obvious that this thorough grounding is 
not available to all young men to-day. Our colleges 





and schools provide excellent facilities and oppor- 
tunities for the most enlightened education, but one 
feels that the rough-and-tumble treatment of the old 
system did inculeate something which later developed 
into the sturdy common sense and good judgment 
that fitted the engineer for management. Those 
early years in the shops were pretty strenuous, but 
they trained the use of the normal faculties of observa- 
tion and the ability to make rapid decisions and to 
know how to act in emergencies ; moreover, they 
imparted the invaluable experience of constant con- 
tact with the workmen. 

In the Vice-President’s comprehensive reply to 
which I referred, a committee is suggested for the 
selection of the most promising candidates. Such a 
suggestion is, in my opinion, most important, and a 
very strong point in his scheme. Correct, far-seeing 


selection of young men of any age is a matter of 


extreme difficulty ; a qualification very few people, 
influential or otherwise, seem to possess. Carnegic 
had a flair for this sort of thing. He attributed his 
great success largely to this peculiar faculty of his. 
I once heard him say that he had never made a choice 
which he regretted, and he had about forty large 
undertakings under his control, for all of which he had 
to select suitable administrators. 

A society with which I am concerned dispenses 
scholarships to engineering students. Over a long 
period of years, with one or two brilliant exceptions, 
the general results have been a little disappointing. 
Of late years, however, a new plan has been adopted. 
In addition to those who obtain the best examination 
results, others also who have obtained only moderate 
marks are brought before a committee of practical 
men. Quite often some of those highly placed by 
examination are passed over in favour of those with 
lower marks. An attempt is made in a simple practical 
way to estimate the character of the man as well as 
his ability. This new system has given more satis- 
factory results, and we feel now that these scholar 
ships are being used to better advantage than formerly. 





CONCLUSION. 


With regard to the general status and position of the 
engineer to-day, it does seem unfortunate that he 
takes so small a part in the government and control 
of affairs. There is no doubt that an engineer looks 
at most problems differently from other people, 
and his methods of reasoning are, I think it must 
generally be admitted, a little more logical than 
those of the average man, at any rate in most prac- 
tical matters. One begins to wonder what is the 
nature of the qualifications which catch the public 
eye and establish in their positions what are called 
the leaders of the people. The longer I live the more 
I am of opinion that the most valuable quality that 
a man can possess is “ good judgment.” It is the 
qualification that carries most weight in the long run. 
There does not appear to be any system of training 
which can specially develop this quality, and, in 
my opinion, the only type of knowledge which assists 
its growth is that for which one has had to struggle. 

Nimbleness of wit is liable to be mistaken for 
ability, and, indeed, seems to carry more weight 
with many of us than the sensible but perhaps slow 
observations of the sound thinker. Brilliance in one 
direction is often set off by extreme weakness in 
another. It is the balanced mind with good judgment 
and all-round development that in the long run is 
most valuable to the community. 

As mechanical engineers, we can be proud of our 
profession and our Institution. We may be satisfied 
that the many inventions of our time will eventually 
be of benefit to mankind, and that by relieving toil 
and labour and helping to give comfort and leisure, 
we have done a little, whilst passing on our way, to 
promote the peace and happiness of the world. 








The Motor Show at Earls Coutt. 


No. II. 
(Continued from page 450, October 21st.) 


E noted with interest some of the technical 
features of the Vauxhall cars exhibited at the 
Show. It was mentioned in the previous article that 
one of the leading tendencies at this year’s Show was 
a claim on many manufacturers’ stands for improved 
fuel consumption for their vehicles. Vauxhall 
Motors, Ltd., employ a carburation system which is 
designated as “ six-phase ’’ carburation, whereby it 
is claimed economy without any sacrifice of perform- 
ance is attained. With this system a starting mixture, 
an idling mixture, and four alternative mixtures for 
general running are provided. Down-draught car- 
buretters are used for all the firm’s engines, but are 
employed in a way which shows many distinctions 
from standard practice. 

The air enters the inlet pipe by way of a choke 
tube in the usual manner. Projecting into the central 
part of this tube is an orifice formed at the end of a 
part called the ‘‘ emulsion block.’’ Petrol from the 
float chamber is admitted to a well beneath the 





emulsion block by way of main and compensating 
jets, and at the same time a small quantity of air is 
drawn into the block through a carefully proportioned 
“bleed” hole. Bubbles of air thereupon mingle 
with the petrol particles to form an emulsion which is 
stated to become thoroughly mixed with the main 
supply of air passing through the choke tube to the 
engine. This part of the instrument is designed to 
give a full strength mixture with a ratio of air to 
petrol of about 12 to 1 by weight, for maximum 
torque and power. 

During a considerable proportion of the running 
time on the road, however, an engine is operated 
with the throttle partly closed, and it is then desirable 
that it should give the utmost economy. For this 
purpose an auxiliary air bleed is provided, which is 
controlled by a spring-loaded valve. In the 25 H.P. 


engine a plunger is used, but in all the other cars of 


the range the valve is fitted to the centre of a dia- 
phragm. The chamber at the back of the valve is 
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connected by a drilled passage to a hole in the car- 
buretter throat just above the inlet pipe. 

Under part throttle conditions the depression in 
the inlet pipe is sufficiently strong to pull the valve 
back against the action of the spring, so opening the 
auxiliary air bleed. In this way the mixture is auto- 
matically reduced in strength to about 17} to 1. 
When the throttle is wide open the depression in the 
inlet pipe is no longer sufficient to overcome the 
spring action, and the valve closes, leaving one air 
bleed only in operation. 

Another feature uf this carburetter design is a 
pumping device which comes into action when the 
throttle is suddenly opened wide. The purpose of 
this device is to supply a swift but temporary addi- 
tion to the petrol entering the choke tube to com- 
pensate for the slight lag in the delivery of the main 
supply of fuel through the emulsion block, thereby 
overcoming a “ flat spot.”” For idling an independent 
slow-running jet comes into operation, and further- 
more, @ progression jet is arranged to bridge a gap 
which otherwise might constitute a flat spot. It 
comes into action when the throttle is just beginning 
to open and keeps the engine going at a time when the 
slow-running jet is no longer sufficient, and when the 
main supply through the emulsion block has not yet 
started. 

In the accompanying engraving, Fig. 9, the arrange- 

















Fic. 9—*‘HOT-SPpoT'’ DEVICE—VAUXHALL 
ment on Vauxhall engines for warming the mixture 
when the engine is cold is illustrated. This device is 
controlled by a thermostat, so that heat to the mani- 
fold is provided quickly after starting from cold. 
Upon starting from coid the flap B is in such a position 
that hot exhaust gases D D are deflected behind and 
over the inlet manifold E, thus preheating the 
mixture. As the engine warms up, so the bi-metallic 
spring A expands and allows a weight to alter 
the position of the flap so that the exhaust gases 
escape directly. 

All the cars of the Vauxhall range are fitted with 
independent front suspension. In Fig. 10 is repro- 
duced a view looking down upon one of the springing 




















FiG. 10—-FRONT SPRINGING UNIT—VAUXHALL | 


units. The main suspension is effected by means of 
the torsion bar formed by a bar A and a tube B of 
steel. When the wheel rises or falls the wheel carrier 
C twists the bar, which provides the firmest degree 
of suspension for rough roads. In addition, a toggle 
D and coil spring E are provided for each suspension 
unit. On level ground the toggle is at dead centre 
and the pressure of the spring has no effect. As soon 
as the wheel meets a slight irregularity, however, the 
toggle rises with the wheel carrier arm and the spring 
actually assists the torsion bar to twist, having the 
effect of softening the suspension. But the further 
the toggle goes off centre the less the spring influence 
becomes and the less assistance it gives to the torsion 
bar, till on bad roads the wheel is entirely sprung by 
the stiff torsion bar. This arrangement is claimed to 
provide a suspension which is automatically con- 





trolled as regards stiffness and which affords a marked 
resistance to rolling on corners. 

In the Engine and Unit Component Section of the 
Show David Brown and Sons (Hudd.), Ltd., were 
showing a new range of spiral bevel rear axle gears, 
consisting of three sizes. As can be seen from the 
engraving herewith, Fig. 11, the gear is a self-con- 
tained sub-assembly unit. The three sizes are stated 
to cover the requirements of practically the full range 
of private cars and light commercial vehicles, and 
since a standard flange is provided for mounting the 
unit on the axle banjo, in most cases no alteration is 

















FiG. 11—REAR AXLE REDUCTION GEAR—BROWN 


required to existing axle designs. Means are pro- 
vided for axial adjustment for both crown wheel and 
pinion. 

The spiral bevel gears are made of a special high- 
tensile steel, heat treated and subsequently quenched 
under hydraulic pressure on machines adapted for 
this purpose. This work is carried out in the firm’s 
all-electric heat treatment department, which is 
claimed to be the largest of its kind in the country. 
In order to obtain accurate generation of the tooth 
profiles the gears are cut on precision machines. The 
differential is fitted with four pinion bevel wheels, 
with a tooth form of corrected shape, which is claimed 
to give strength and durability. Taper roller bearings 
are used to mount the crown wheel and pinion. An 





interesting point in connection with the cases is that 


engines, but a wide selection of oil and petrol engines 
of British, American, and Continental design, which 
varied from a 1-2 B.H.P. petrol outboard motor, 
weighing only 10} lb., to the large petrol engines of 
500 and 1000 B.H.P. used for the propulsion of high- 
speed craft. The number of finished boats and their 
wide range was larger than last year, and there were 
several new models of engines designed to operate on 
heavy oil fuels. In what follows we mention some of 
the more interesting engine exhibits. 


An interesting exhibit on the stand of the British 
Power Boat Company, Ltd., of Hythe, Southampton, 
was the Power-Napier “Sea Lion’’ marine engine, 
illustrated in Fig. 12, which has a designed output of 
500 B.H.P. at 2300 r.p.m. As will be seen from our 
engraving, it is a twelve-cylinder engine arranged with 
three banks, driving on to a common crank- 
shaft, the side cylinders being at an angle of 60 deg. 
with the vertical. The cylinder diameter is 5}in. and 
the stroke 5}in. The weight of the bare engine with- 
out reverse gear and auxiliary equipment is only 
9521b. The petrol consumption is claimed to be 
low—0-558 pint per B.H.P. hour at full load. The 
lubricating oil consumption averaged 12} pints per 
hour at 2350 r.p.m. during the makers’ bench trials. 
The oil consumpiion becomes, we are informed, 
appreciably less under the same conditions after the 
engine has had a littie use. 

In a large number of features the Power-Napier 
engine differs widely from the aircraft type. The 
reduction gear which was necessary in the aircraft 
engine has been omitted, and the crank shaft has been 
redesigned with an extension to take the Power 
clutch and reverse gear mechanism. A new design 
of crank case is employed and the lubricating system 
has been redesigned so as to supply oil to the reverse 
gear mechanism from the engine supply, additional 
oil filters being provided. A special auxiliary drive 
shaft is fitted with a flanged extension to provide a 
drive for operating auxiliaries. The induction system 
has been remodelled and a newly developed type of 
Amal carburetter—three per engine—is used, based 
upon the results of a great deal of experimental 
work. Pistons of a low compression ratio of 5-3 to 1 
are fitted, so as to enable the engine to be run on No. |! 
grade petrol (minimum octane No. 71) without risk 
of damage owing to possible detonation. In the air- 
craft engine the higher quality of fuel was necessary. 
The exhaust valves and cylinder valve seats are faced 





FiG. 12—TWELVE-CYLINDER 500 B.H.P. 


they can be supplied either in malleable iron or in 
heat-treated high-tensile steel castings. The last- 
named are products of the firm’s Penistone Foundries, 
where they are produced by a special process. They 
are substantially ribbed and accurately machined and 
jig-bored, so as to obtain correct alignment and inter- 
changeability. 

Testing of the units receives special consideration 
at the maker’s works. A separate test department, 
insulated against all extraneous noise, is arranged and 
here the units are tested for quiet running in bothdirec- 
tions and for tooth marking. The gears are then 
correctly set so that the units can be assembled in the 
axles without further adjustment. 


THE Marine SECTION. 

The marine section of the Motor Exhibition was 
this year larger and more important than that of 
previous years, and it occupied a prominent position 
on the ground floor of the hall. It was noteworthy 
not only for many marine versions of motor car 


MARINE ENGINE—BRITISH POWER BOAT 


with Stellite, which has been found practically to 
eliminate valve wear. Specially strengthened con- 
necting-rods are employed. The big end bushes are 
made of steel shells lined with lead bronze and the 
steel shells are about three times the thickness of the 
corresponding shells which are used in the aircraft 
engine. Combined ball and roller bearings are fitted 
to the driving end of the crankshaft and a non- 
locating type of roller bearing to the non-driving end. 
The engine cylinders are equipped with water jackets 
of approximately twice the thickness of those fitted 
to the aircraft engine, while the water circulating 
system has been remodelled and a new design of 
carburetter and magneto control provided. A special 
type of reverse gear designed by Mr. Scott Paine 
incorporating bevel wheel reduction gear with a 
reduction between the gears and with needle bearings 
is employed. 

The largest exhibit on the stand of Norris, Henty 
and Gardners, Ltd. (proprietors, L. Gardner and Sons, 





Ltd.), of Patricroft, Manchester, was the eight- 
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cylinder Gardner oil engine with integral reverse 
gear, which we illustrate in Fig. 13. The engine has a 
designed output of 136 B.H.P., with a bore of 5}in. 
and a stroke of 7jin. It is designed to run at 800 r.p.m. 
when rated for continuous service, and has an output 
of 170 B.H.P. at 1000 r.p.m. for intermittent duty. 
The swept volume is 24-15 litres. The engine itself 
embodies the standard Gardner construction, which 
we have previously described in these pages, but 
special interest attaches to the new integral pattern 
reverse gear. 

As will be clearly seen from Fig. 13, the reverse 
gear forms a unit with the engine and its design is 
such as to permit the gear being built directly on to 
the engine crank case, forming a self-contained power 
unit, eliminating the possibility of malalignment 
between the engine and reverse gear and securing the 
utmost rigidity. The general design follows well-tried 
practice, but very careful attention has been devoted 
to detail features with the object of producing a gear 
which will transmit the full engine power either ahead 
or astern for long periods and with reliability without 
frequent adjustments. In general, the gear comprises 
a split casing built on to the engine, the internal 
mechanism consisting of a main shaft carrying a 





running gear, thus eliminating thrust loads on the 
bearings and gears which would occur in the absence 
of this provision. 

The bevel gears are made in a special alloy steel, 
hardened and tempered, and the tooth surfaces have 
been dimensioned so as to provide low bearing 
pressures, thereby ensuring long life and ability to 
transmit full engine power when running astern. The 
two driving bevels and four planet pinions are carried 
in a rigid housing on ball and roller bearings and pro- 
vision is made to ensure that the accurately adjusted 
meshing of the gears is undisturbed by any internal or 
external forces. In the ahead clutch ample wearing 
surfaces, consisting of alternate carbon steel and 
phosphor-bronze plates, are provided, so as to reduce 
the rate of wear to an amount which ensures that 
adjustment will only become necessary at long 
intervals. Operation is effected by four counter- 
balanced levers and the process of adjustment is 
reduced to its simplest form. The astern brake con- 
sists of two large and rigid shoes operated by a 
right and left-hand screw shaft. Special provision 
is made in the pivot mounting to ensure definite 
running clearance between the bevel gear housing and 
brake shoes when in the ahead or neutral positions. 

















Fic. 13—EIGHT-CYLINDER 136 B.H.P. MARINE OIL ENGINE—NORRIS, HENTY 


housing, in which is contained a nest of epicyclic 
bevel gears and a multiple plate all-metal ahead 
clutch, and, encircling the housing, a two-shoe con- 
tracting brake which serves as the astern clutch. The 
lubrication system is entirely self-contained and 
incorporates @ simple ram pump and automatic return 
of oil to the pump suction sump. 

The two split halves of the casing on the transmis- 
sion centre line are built directly on to the engine 
crank case, a construction which ensures the true 
alignment of the gear to the engine crankshaft, but 
permits the easy removal of the internal mechanism 
without disturbance of the engine or the lower half 
of the gear casing. A large inspection door, in order 
to enable clutch adjustments to be made when 
required, is provided. A further feature of the design 
is the one-piece shaft spigoted into a ball bearing in 
the fly-wheel at the forward end and carried in a large 
duplex thrust bearing at the aft end. It is considered 
that the provision of a solid shaft is essential if 
accurate meshing of the gears is to be maintained, and 
this feature is one of the leading factors in the design 
of the gear. The shaft is held endwise at the aft end 
in the special propeller thrust bearing, which is also 
designed to carry the small journal loads caused by 
the weight of the running gear and intermediate 
shafting is furnished with a solid steel coupling flange. 

The coupling of the reverse gear main shaft to the 
engine fly-wheel is so designed as to permit the free 
thermal expansion of the reverse gear case and the 





The area of friction lining employed is sutticient to 
permit unusually low unit pressure and, coupled 
with the moderate surface speeds, so ensures long 
service before adjustment is required. 

Lubrication is effected by a simple ram pump, 
driven by an excentric on the main shaft, which 
circulates oil through the drilled passages in this 
shaft to all working parts. The circulating oil is 
allowed to drain into the fly-wheel pit, from which 
it is automatically lifted by the fly-wheel and returned 
vié a channel to the main sump. Gauze filters ensure 
that foreign matter shall not choke the pump and a 
trap is provided to collect any solid matter which may 
be thrown off from the brake linings. The pump is 
readily removable, if this should be required. The 
gear described is offered with the alternatives of hand 
wheel or lever control. With either arrangement the 
effort required for operation has been reduced to a 
minimum. 

A new exhibit which was shown by Stuart Turner, 
Ltd., of Henley-on-Thames, and which is claimed by 
the makers to be the smallest commercial oil engine 
manufactured, is the 3 B.H.P., 2}in. bore, 4in. stroke 
engine shown in Fig. 16. It runs at 1500 r.p.m. and 
has a cylinder capacity of 304 c.c. It was exhibited 
as a small marine lighting set driving a 14-kW 
generator mounted on a cast iron bed-plate. 

The engine is of two-stroke, two-port type, with 
crank case compression, and the crank case is in three 
sections, the main bearings being outside the com- 





pression chamber. The lubrication of the big end 
bearing is by pump, the small end bearings and 
cylinder walls are splash lubricated, and the main 
bearings and governor are oil bath lubricated. The 
connecting-rod has needle roller bearings both for the 
big end and the gudgeon pin, while ball bearings are 
used for the four main journals and governor. A 
piston of composite construction is used, the head 
being of heat-resisting steel; it forms part of the 
patented design of combustion chamber. Five rings, 
four compression, one scraper, are fitted above the 
gudgeon pin. A compression release valve is fitted in 
the cylinder head. A Bosch fuel pump and 
atomiser are used, the governor operating directly on 
the fuel pump. The engine has been designed pri- 
marily for direct coupling and for marine service it is 





FIG. 16—-GENERATING SET—STUART TURNER 


fitted with a plunger gun-metal circulating water 
pump. The R.N.L.I. has installed one generating set 
in the lifeboat shown at the Glasgow Exhibition, and 
it has recently placed a repeat order for six further 
sets. The performance of the engine in service is 
reported as quiet and free from vibration and remark- 
ably flexible under varying conditions of load. 

A new firm at the Exhibition was H. Widdop and 
Co., Ltd., of Keighley, which showed one of its 
90 B.H.P. D6 type vertical marine oil engines, 
with clutch and reverse gear. As shown in the 
accompanying engraving, Fig. 14, it is of the six- 
cylinder totally enclosed type, and works on the four- 
stroke principle with airless injection, a Bosch fuel 
pump being used. The rated power is developed at 
1000 r.p.m., and the cylinders have a bore of 5}in. 
with a stroke of 6}in. The engine is equipped with 
an electric starter, push-button operated, or, alter- 
natively, it can be started by compressed air. As indi- 
cated by Fig. 14, the reverse gear is totally enclosed 
and unusually strongly built, being specially developed 
by the engine builders. Pressure lubrication to all 
vital bearing surfaces is provided, whilst the cooling 
water is circulated by means of a plunger pump, 
driven at a reduced speed. Particular care has been 
taken to obtain smooth running. Quick starting is 
obtainable from cold. For this reason the big-end 
bearings are split at a convenient angle, so that a 
connecting-rod can be removed for examination with 
@ minimum of trouble. If it is desired to change a 
valve, it can be accomplished without breaking a 
joint. The cam shaft, which is placed in a high 
position on the engine, operates in an oil bath. 

Another unit shown on the stand is the 5 H.P. 
Widdop “SW” type stationary engine, coupled to 
a dynamo and water pump. It comprises a single- 
cylinder engine, directly coupled to a 1-9-kW generator 
and a plunger gunmetal water service pump. 
The power unit is of the vertical four-stroké type, 
totally enclosed and waterproof. The rated power is 
developed at 1000 r.p.m., and the engine can be started 
quite easily by hand. Forced lubrication is em- 
ployed. The general service pump is of the standard 
‘“ Widdop ” design, and it has a capacity of 3000 
gallons per hour. The unit is compactly mounted on 
a cast iron base plate. The arrangement exhibited 
is standard, but an air compressor can be added if 
required, a clutch being included in the drive. 























Fic. 14—SIX-CYLINDER 90 B.H.P. OIL ENGINE—WIDDOP 








Fic. 15—FOUR-CYLINDER 56 B.H.P. OIL ENGINE—CROSSLEY 
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The principal exhibit on the stand of Crossley 
Brothers, Ltd., of Manchester, was a four-cylinder 
BWMC4 marine oil engine, shown in Fig. 15, 
which operates on the four-stroke principle. It is 
rated at 56 B.H.P., with a bore of 5in. by 6}in., 
having a speed of 1000 r.p.m., and incorporating 
reverse and 2: 1 reduction gears. 

It is one of a range built in numerous sizes from 
6 up to 84 B.H.P., with speeds ranging from 800 to 
1000 r.p.m. This particular range has been recently 
designed in order to meet the demands for a light 
marine engine occupying a small space. 

A feature of the engine is that the fuel pump, of 
Crossley design, is port controlled, there being 
only one valve, namely, the non-return delivery 
valve. The engine exhibited was equipped with hand 
operated reverse reduction gear, incorporating double 
clutches, built into the aft end and forming a com- 
pact and rigid unit, but oil-operated reverse reduc- 
tion gear can be provided if required. 

In the new design liberal use, we learn, has been 
made of high-grade alloy steels. The pistons are 
light alloy castings, and are fitted with floating 
gudgeon pins. The sprayer is of the single-hole 
pintle nozzle type. The main system of lubrication 
is by a positive action geared pump mounted below 
the aft end of the cam shaft and occupying a position 
so as to be “ drowned ” with lubricating oil. This pump 
is removable from the engine without dismantling any 


other parts. The oil is delivered from the pump 
through an “ Autoklean”’ strainer, and thence to 
an oil manifold from which branch feeds are taken 
to each main bearing, and through the drilled crank 
webs to the large-end bearings. The water and bilge 
pumps are interconnected and interchangeable, and 
they are compactly arranged side by side at the back of 
the engine, forming an accessible arrangement. The 
pumps are also lubricated from the engine’s main 
system. Starting can be arranged from an auxiliary 
starter, either compressed air or electrical. 

A ship’s auxiliary set which was also exhibited 
comprised a Crossley single-cylinder type ““B VD” 
oil engine, of the four-cycle, 10 B.H.P. type, running 
at 1500 r.p.m., with a bore of 4in. and a stroke of 
4hin., and driving a dynamo and a general service 
pump. The dynamo is of 5-kW capacity, 110 volts, 
directly coupled to the engine, and beyond the dynamo 
is a clutch through which is operated a self-priming 
centrifugal type general service pump, having a capa- 
city of 100 to 120 gallons per minute, and suitable 
for operating against heads up to 100ft. The engine 
is totally enclosed, and the cylinder liners are detach- 
able. The crankshaft runs in roller bearings, and 
the cam shaft in ball bearings, and forced lubrication 
is employed throughout. The design incorporates a 
floating gudgeon pin, and the set is mounted on a 
common fabricated steel base-plate. 

(To be continued.) 











Personnel in Industry.” 


By Dr. A. P. 


EW manufacturing industries have progressed 

technically at such an enormous rate as has elec- 
trical engineering, and one of the results of this has 
been to increase the rate of obsolescence of plant long 
before its normal life and durability have been 
exhausted. 

Scientific and technical research has revealed new 
electrical applications such as those concerned with 
communication, illumination, broadcasting, the 
cinema, domestic uses, and the hospital, and each of 
these has added new and rapidly growing industries. 
Forty years ago practically the whole of the invested 
capital, employment, and manufacturing activity of 
the industry was concentrated on heavy electrical 
plant and apparatus, whereas at the present time the 
light current side, embracing the above and other 
fields of electrical application, actually exceeds, at 
any rate in production, the value of the heavy current 
side. A result of this change has been a very great 
extension in the industry of the use of mass production 
methods. 

Modern manufacturing organisations have in many 
instances grown to great size, requiring a range of 
personnel quite different from that of earlier years 
and affording scope for every type of ability and 
aptitude. An important feature has been the increas- 
ing ratio of staff to manual workers. One reason for 
this is the intense need for efficiency in manufacturing 
operations, which has called for a considerable increase 
in the number of high-grade staff on the lines of com- 
munication between the management and the pro- 
ductive workers. 

Since the beginning of the century the technically 
trained engineer has found scope first in connection 
with design, then in selling, and more recently in 
production work. The appreciation of the need for 
research opened up the field for scientifically trained 
engineers, physicists, metallurgists, and chemists, 
and the modern production organisations are affording 
increasing scope for the engineer administrator. 

As pointed out by Mr. H. T. Young in his Presi- 
dential Address two years ago,t contracting work, 
that important link between electricity supply 
authorities and the consumer, is also offering possi- 
bilities for an improved standard of personnel. 

The changes affecting the skilled manual worker 
have been equally marked. The growth in application 
of mass production methods has diminished the 
demand for certain types of handicraft skill, but, on 
the other hand, has greatly increased the demand for 
workers skilled in making the tools of production. 
In other phases of manufacture, such as that of 
heavy power plant where production is not susceptible 
to mass methods, the constant change in materials 
and processes calls for the same degree of adaptability 
on the part of the worker as was required of the 
craftsman. of earlier days. 

The personnel problem is primarily that of selecting, 
educating, training, and effectively using workers 
best suited to the various grades of employment, and 
its importance is such as to justify the use of every 
resource that will advance these objectives, since the 
prosperity and progress of any industry depends 
essentially on the adequacy and efficiency of its 
personnel. 

There are three principal educational levels of 
entry into the electrical industry. In the lowest 
of these are those youths who are recruited at the 





* From the Presidential Address read before the Institution 
of Electrical Engineers, October 20th, 1938. 


M. FLEMING. 


ages of fourteen to sixteen years from the elementary, 
central, junior technical, and junior secondary 
schools ; the intermediate level comprises those from 
sixteen to eighteen years of age who have reached 
matriculation or higher school certificate standard in 
secondary schools, while in the highest level are those 
who enter as graduates from the universities and 
large technical colleges. 

The electrical profession is a democratic one, in 
that no matter at what educational level a youth 
enters he can, given the ability and ambition, climb 
to the highest ranks. 

The importance of attracting the very best recruits 
from each level and of encouraging, and affording 
facilities for, the upward mobility of the individual 
according to his aptitude and capability cannot be 
overestimated. At whatever educational level the 
recruit enters the industry, the first consideration is 
that of selection. This is a matter of equating the 
aptitude of the entrant to the requirements of the 
job. Much has been done by the psychologist in 
attempting to solve this equation by scientific 
methods, and much remains to be done in this direc- 
tion. I am of the opinion that for most types of 
industrial employment, especially those concerned 
with the skilled trades, the best results are obtained 
when methods of self-selection are employed and the 
entrant is given an opportunity, after he has had some 
manufacturing experience under sympathetic guid- 
ance, of deciding for himself the trade or branch of 
work to which he is best suited. 

Manufacturing conditions call to-day for adapta- 
bility on the part of the worker ; and to an increasing 
extent the skilled artisan requires, in addition to the 
acquisition of manual dexterity, a measure of trade 
instruction which will keep him progressively 
acquainted with, and make him readily adaptable to, 
changes in processes and methods of production. 
Most technical schools offer workshop courses which 
aim to provide such instruction, while alternatively 
many large engineering manufacturers seek to accom- 
plish it-even more effectively through their own works’ 
schools. 

Within the last quarter of a century the growth of 
junior technical schools has been one of the significant 
developments in industrial education. These schools 
provide courses having an industrial bias for those 
youths from the primary schools who are not able to 
proceed to secondary schools. From considerable 
experience of students from these schools I am con- 
vinced of their great value to industry. Such schools 
do not, however, as far as I have been concerned, 
contribute very prominently to the supply of crafts- 
men, since the great majority of their students 
experience little difficulty, on the completion of their 
apprenticeship training, in obtaining junior staff 
positions. They do assist materially, however, in 
filling that important need for an adequate supply of 
non-commissioned officers of the foreman and the 
works superintendent type. 

An increasing number of youths entering from this 
lowest educational level secure promotion through 
following a course of technical study leading to the 
ordinary and higher national certificates. 

The democratic tendency to encourage young men 
to climb upwards is in sharp contrast to the system 
in operation in Germany, where, for the most part, 
the upper level attainable even by an ambitious 
youth is dictated by his starting level—a restricting 
feature which must react considerably on the 





predetermined status with little, if any, prospect of 


further advancement. This condition may be com- 
pared, on the other hand, with the U.S.8.R. plan, 
which, with certain political limitations, endeavours 
to select, educate, and train its entrants to industry 
solely on the basis of merit—a plan wholly admirable 
in theory and to a considerable extent operating 
satisfactorily in practice. 

With regard to the intermediate and higher educa- 
tional levels, it has long been the custom to introduce 
into industry young men from the secondary and 
public schools, technical colleges, and universities, 
who, after suitable training, proceed to staff employ- 
ment. For those who enter at, say, the higher school 
certificate level, the large electrical manufacturing 
organisations provide a course of practical training © 
extending over a period of about four years, during 
which time the trainees acquire by part-time study 
the technical knowledge requisite for their future 
staff employment. Those who pursue a university 
course in an applied science faculty and obtain. a 
satisfactory degree are admitted to a shorter course 
of practical training of the order of two to three 
years. An alternative course which I have found to 
offer many advantages comprises one year of practical 
training in works prior to, and one following, the 
university course. This provides an opportunity for 
the youth of sixteen to eighteen years, who up to this 
time has had no experience to guide him and who 
may have shown no special aptitude for any particular 
vocation, to learn at first hand what engineering is 
like without prejudice to his future career, even should 
he decide afterwards on some other profession. 

It is generally accepted in this country that an 
engineer should pass through a course of practical 
training, whereas in some industrial countries this 
phase of experience is omitted in the case of a tech- 
nically trained entrant to the industry. The character 
of the practical training is important. One of its 
purposes is to give the young engineer a thorcugh 
acquaintance with the construction and function of 
the engineering apparatus of his firm; an under- 
standing of the fundamental industrial processes 
involved and of the limits of refinement appropriate 
to the efficient working of the plant manufactured ; 
a knowledge of the organisation of an industrial 
concern; and an appreciation of the need for con- 
tinual vigilance in the matter of application of new 
scientific and technical knowledge within the industry. 
The second function is to afford a bird’s-eye view and 
some experience of the main divisions of the manufac- 
turing industry, viz., design, production, selling, and 
research. During the period of his training he will 
become sufficiently acquainted with these branches 
to be able to determine for himself to which of them 
he is most attracted, and to solve for himself the 
equation of his aptitude and ability to the require- 
ments for success in a chosen branch. 

As regards the technical side of his training, the 
education now available in the universities and 
technical institutions requires careful consideration 
in the light of modern requirements. In the past, 
industry looked to the universities to supply students 
who were fully equipped technically. ‘the position 
to-day is that with the immense amount of research 
that is done within individual organisations, and the 
rapidity of development of new engineering plant 
and apparatus, the leadership in technical advance 
lies with industry, and it has now become increasingly 
important to consider the student from the university 
as one whose general education has been supple- 
mented by a sound study of the principles in pure 
and applied science, which is to constitute the basis 
for the acquisition of more specialised technical know- 
ledge when he finds his bent and field of work in the 
industry. 

This condition has been recognised in Manchester 
by the recent establishment of post-advanced 
regional courses of technical instruction in electrical 
and mechanical engineering. The courses are given 
by experts drawn for the most part from industry and 
are intended for students who, having completed a 
university degree or higher national certificate course, 
are engaged in work to which the specialised know- | 
ledge dealt with is particularly applicable. They 
include information relating to new materials and 
processes, methods of design and measurement, and 
the regulations affecting electrical undertakings. 
After each lecture a period is allowed for discussion, 
at which students may contribute their own expe- 
riences on the subject under consideration. 

From another view point the educational needs of 
the industry are admirably served by the technical 
Press, which provides up-to-date knowledge on sub- 
jects ranging from the most recent scientific and 
technical discoveries to the latest developments in 
power supply, manufacture, and electrical applica- 
tions. It is of service to the entire personnel of the 
profession and is an important factor in the pro- 
gressive advancement of the industry as a whole. 
Technical graduates in a large organisation will, on 
the completion of their apprenticeship, for the most 
part have determined the branch of the industry to 
which they feel most attracted, and will have secured 
a footing in their chosen field. The opportunities for 
the graduate in design, technical sales, and, more 
latterly, in the production side of industry are well 
established. 

In the case of those graduates who proceed to the 
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enthusiasm of one thus forced to resign himself to a 
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industrial administration are now available in various 
centres. Administrative work affords a very pro- 
mising field for the young engineer who has developed 
the requisite capacity for this side of the profession. 

It will be noted that, throughout this consideration 
of personnel, I have urged that a young engineer 
should determine for himself, by preliminary expe- 
rience, the line of work to which he feels most 
attracted and in connection with which he can satisfy 
himself that he possesses the ability to carve out a 
successful career. This, however, is only the starting 
point ; in my experience the young engineer who has 
been satisfactorily trained technically often, given an 
opportunity for the exercise of initiative, develops 
his inherent personal qualities in such a way that they 
may eventually outweigh the value of his technical 
knowledge. 

The rapid development of research in industry in 
recent years has brought about the need for special 
and appropriate staff, and the most suitable training 
for such staff is still a matter for determination. 
Some industrial organisations prefer to draw from the 
university those students who have followed a post- 
graduate course in research. Others prefer to train 
their own research workers. 

Under the conditions of research with which I have 
been most concerned, I have found it of advantage 
to select university students and give them a pre- 
liminary practical training in the works before entry 
to the research laboratories. This broadens the 
experience of the apprentice and gives him an oppor- 
tunity of determining whether he really is well 
adapted to research work ; otherwise he may make 
a faulty decision before he has had any opportunity 
of basing his judgment on actual experience. During 
his training in the research laboratories he will be 
given specific courses of lectures by specialists 
which will advance his scientific knowledge and his 
mathematical capacity, and which will broaden his 
interest in the economic aspects of research and in 
the practical applications of research results. If he 
continues in this work and eventually shows a capa- 
city in a special field of research, consideration is 
given to his return to a university or research organi- 
sation somewhere in the scientific world where he 
can pursue an advanced course of study in this field. 

While in the past a good deal of attention has 
been paid to the training of the rank and file, and of 
the technical graduate, by a few progressive concerns 
who have largely carried the burden for the whole 
industry, too little attention has been paid, even 
by these, to the training of staff for the higher execu- 
tive positions. This has become more and more a 
matter of grave concern, for the maintenance of our 
position in international competition depends essen- 
tially on good leadership. It behoves every concern 
to look ahead and be prepared to earmark its pro- 
gressive staff officers at a relatively early age and 
give them the requisite breadth of experience, even 
at the risk of having to carry some supernumerary 
staff, in order to provide a force from which the 
highest executive positions can be filled. At present 
the tendency in so many organisations is to deal with 
this problem in a very haphazard way. In this con- 
nection recreational activities often reveal and 
develop latent organising ability and capacity for 





leadership which might pass unnoticed in the ordinary 
working life of the young engineer. 

The strong position of the electrical industry, both 
at home and in international markets, is in no small 
measure due to the advance during this century of 
the technical level and excellence of training of its 
personnel. In this connection the training for export 
trade is of great significance. Overseas trade is 
important not merely to the manufacturer, but to the 
entire industry, since the technical requirements for 
much of the plant and equipment sent overseas 
provide valuable knowledge and experience which 
may ultimately be of great use in the home market. 
For example, until the development of the grid, the 
home market provided little experience in the design 
and manufacture of high-voltage plant, whereas the 
conditions in the export market had long demanded 





such developments, and the firms who had under- 
taken such work were in an excellent position to 
employ their knowledge and experience at home when 
the occasion arose. 

The opportunities afforded by the leading manu- 
facturing concerns to young engineers from the 
overseas parts of the Empire and from foreign user 
countries represent a far-sighted policy. In the com- 
pany with which I am associated this practice has 
been followed over a period of more than thirty years, 
and during that time nearly 1000 young engineers 
from overseas have been fully trained in British elec- 
trical practice. The establishment of the British 
Council and its activities in encouraging young people 
to come to this country for education and training 
marks an important step in the furthering of British 
industrial and commercial interests overseas. 








Empire Exhibition, Glasgow. 
No. XXVI. 
(Continued from page 440, October 21st). 


E continue in the following article our description 
of the engineering exhibits at the Empire 
Exhibition, Bellahouston Park, Glasgow. 


THE ‘ Steet INDustRy, SCOTLAND ”’ PAVILION. 

Our description of the Exhibition and its engineer- 
ing exhibits would not be complete without some 
mention of the “ Steel Industry, Scotland ”’ Pavilion, 
which, it is claimed, is the largest privately erected 
building in the Exhibition grounds. As may be 
gathered from the general view of the Pavilion we 
reproduce in Fig. 187 below, the building consists of 
a central tower and entrance hall, from which radiate 
three wings. In the eastern wing, interior views of 
which are reproduced in Figs. 188 and 189, are dis- 
played the exhibits of Colvilles, Ltd., of 195, West 
George Street, Glasgow, and its subsidiary com- 
panies. In the west wing, illustrated in Fig. 189, are 
housed the various exhibits which have been arranged 
by William Beardmore and Co., Ltd., of Parkhead, 
and its allied firms, while the northern wing is fitted 
out as a modern cinema hall, in which industrial films 
are shown. Admission to the public is free, and on 
few evenings since the opening of the Exhibition has 
there failed to be a queue of people waiting outside the 
Pavilion for admission to the cinema hall. The 
entrance to the Pavilion is noteworthy. It is a fine 
hall panelled in Australian walnut, which forms a 
pleasing contrast with the central illuminated foun- 
tain of stainless steel which was designed and cast by 
the Clyde Alloy Steel Company, Ltd., of Craigneuk 
Works, Motherwell. A view of the entrance hall and 
the fountain is reproduced in Fig. 191. One of the 
most interesting models in the Colville section is 
that of the Clydebridge plate mill, shown in Fig. 190. 
It is a working model, and illustrates the rolling of 
ship’s plates in the three-high plate mill, their flatten- 





ing in the mangle, and the end and edge shearing. 
The automatic handling of the plates on fhe elec- 
trically operated live roll racks is clearly shown 
right through the various processes to the cooling 
bank and the loading of the plates into the wagons. 
Pride of place is given to a circular boiler end plate 
of 13ft. 10in. diameter, which, it is claimed, is the 
largest made and a product which no other steel 
makers in this country can manufacture. It was 
rolled at Motherwell in the firm’s Dalzell works. It 
is so large that the building was actually constructed 
around it. It is shown in the centre of Fig. 188, 
framed by a complete section of a welded building by 
the Colville Constructional Company. Other examples 
of modern welding technique include an all-welded 
locomotive fire-box similar to those supplied by 
Colvilles to many foreign railway companies. In the 
same engraving there will be noted the display of a 
group of railway tyres of all sizes, one of which is 
fully 8ft. in diameter, and is similar to the tyres used 
on the “‘ Coronation Scot ’ locomotive. This group 
was arranged by the Steel Company of Scotland, Ltd., 
of Glasgow, which firm is also represented by a wide 
range of its special high-tensile, corrosion-resist ing 
and copper-bearing steels, ‘“ Martinel”’ steel, and 
nickel steel. Special locomotive steels are also shown 
by Colvilles, and an interesting exhibit is the super- 
heater element made of a special steel evolved by 
the research department, which has been designed to 
work at a temperature of 1000 deg. 

An interesting historical exhibit in the section 
arranged by Clyde Alloy Steels, Ltd., is one of the 
five engine crank cases taken from the ill-fated air- 
ship “ R 101,” which was wrecked at Beauvais, and 
an intricate steel casting for the mooring attachment 
for airship “‘R 100.” Various structural exhibits 
are on view, as well as a series of bright steel rods, 
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Tube Boilers, Ltd., are showing typical examples of 
such welding as applied in the fabrication of water- 
tube boiler drums, such as the firm is supplying to 
some of the largest electrical, municipal, and com- 
mercial undertakings, both in this country and 


degree of accuracy required in the manufacture of 
ordnance is illustrated by a work bench with a set of 
Johannsen gauges. 

The exhibits which we have briefly referred to are 
made more clear to the visitor by those in attendance 


bars, and wires made from special alloy steels. The 
applications of Abrazo wear-resisting steel and Dalzo 
rust-resisting steels are representative specimens, 
while some examples of lifting gear and tackle serve 
to illlustrate the saving in weight which may be 








effected by the use of Ducol high-tensile steel. A 


on the various stands, while the actual manufacturing 


abroad. Boiler drums and pressure vessels of this 














FIGS. 188 AND 189—VIEWS WITHIN 
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FIG. 190—-CLYDEBRIDGE PLATE MILL MODEL 


series of testing machines is on view illustrating the 
routine testing of steel in the laboratory and the 
works, along with representative test specimens. 
The importance of temperature contro] is shown by a 
working model. The products of the new rod mill 
at the company’s Dalzell Works may be mentioned. 
They include rods of the smallest gauges, and also 
rounds of the greatest diameter produced in Great 
Britain, a round of 13in. diameter being shown. 

Exhibits from the associated companies of Col- 
villes, Ltd., include 24in. by 7}in. joists by the Lanark- 
shire Steel Company, Ltd., bright bars from the 
Govan Shafting and Engineering Company, Ltd., 
castings from the Fullwood Foundry Company, Ltd., 
and specimens of representative coal products from 
Archibald Russell, Ltd. 

Outstanding in the William Beardmore section, 
illustrated in Fig. 189, is a working model of a 6000-ton 
press, which is designed to illustrate the reheating 
furnaces, the cranes and the various tools employed. 
To show the actual scale of the work there is a full- 
size model of a 65-ton ingot. The Parkhead Foundry 
is represented by a series of quarter-scale models of 
rudder frames, a press entablature, a rolling mill 
housing, also stern brackets, including a one-tenth 
scale model of the stern frame and rudder for the 
Cunarder ‘‘ Queen Elizabeth,”’ which was illustrated 
and described in our issue of September 30th. 

The Parkhead Forge is showing a representative 
series of finished machined forgings, together with 
an ordnance exhibit which includes a wire-wound 3in. 
liner for a gun and a model of a 100-ton 15in. gun to 
one-tenth scale. The armour plate exhibits include 
a 44in. armour plate tested to destruction, and some 
intricate ‘pressings made from bulletproof material. 
There are also on view some interesting cold bends 
made in homogeneous armour plate. 

Railway engineering items include a 12-ton wagon 
axle from the light forge department, as well as 
examples of disc pattern built-up wheel and axle 
sets shown by the associated firm of the Glasgow 


Railway Engineering Company, Ltd. The study of 
ingots is made possible by the exhibition of large 
sulphur prints, while the manufacture of steel is 
made clear by a number of samples of pig irons, 
ferro-alloys, and other raw materials, which are 


of films shown in the cinema theatre. 


JOHN THOMPSON ENGINEERING ComMPANy, LTD. 


A comprehensive range of boiler plant exhibits is 
shown on the stands of the John Thompson Engi- 
neering Company, Ltd., of Wolverhampton, whose 














FiG. 192—MODEL OF ‘* BETA*’ BOILER—THOMPSON 


subsidiary companies include John Thompson (Wol- 
verhampton), Ltd., John Thompson Water Tube 
Boilers, Ltd., John Thompson (Dudley), Ltd., John 
Thompson (Triumph Stoker), Ltd., and Wilson Boiler- 
makers, Ltd., of Glasgow. In our last issue we 
described and illustrated the Wilson economic boiler 
fitted with a Triumph stoker which supplied steam 
to the Palace of Engineering. We now deal with the 
exhibits on the other two stands in the Exhibition. 





utilised in the course of its manufacture. 


The high 





As fusion welding specialists, John Thompson Water 


FIG. 191—STAINLESS STEEL FOUNTAIN 





IN ENTRANCE HALL 


processes are further explained by the excellent series | type are now, we noted, being constructed for work- 


ing pressures of over 1000 lb. per square inch. The 
firm, with its X-ray equipment. highly skilled labora 
tory staff, and heat treatment furnaces, &c., is one of 
the few in this country approved by Lloyd’s Register 
of Shipping and the leading insurance companies 




















Fic. 193—-MODEL OF LA MONT BOILER—THOMPSON 


for the manufacture of ‘‘ Class 1” fusion welded pres- 
sure vessels. 

Another interesting exhibit is a quarter-scale 
relief model of a water-tube boiler of the “ Beta” 
type—see Fig. 192—made by John Thompson Water 
Tube Boilers, Ltd., for some of the largest power 
stations in this country and abroad. The company is 
now also manufacturing the “‘ La Mont ”’ boiler under 





licence, and a relief model of this is shown in Fig. 193 





470 


THE ENGINEER 





Oocr. 28, 1938 








herewith. This boiler is, it may be noted, a model of 
that fully described and illustrated in our issue of 
September 30th. Another working model illustrates 
the forced circulation system of the ‘La Mont” 
boiler. 

The exhibit of John Thompson (Beacon Windows). 
Ltd., takes the form of an office on the stand, 
which is built of standard sections, which are readily 
adaptable for the speedy erection of oftice buildings 
and works partitioning. The company also specialises 
in the design and production of ‘“‘ Beacon” metal 
windows of all kinds, examples of which are shown 
on the stand. The products of John Thompson 
(Dudley), Ltd., are represented by a boiling pan 
made in stainless steel. These pans are manufac- 
tured with the inner part made of either Iconel, 
Monel metal, or nickel, according to the product 
which has to be dealt with. The design is such as 
permits the mild steel jacket to be welded in sucha 
manner that the corrosion-resisting properties of the 
lining are not in any way affected. The firm is also 
showing one of its many designs of vertical retorts for 
the sterilisation of foodstuffs, &c. These retorts 
are equipped with special air and pressure water cool- 
ing systems with temperature equalisation and control- 
An outstanding working exhibit of the John Thomp. 
son Engineering Company, Ltd., is the submerged 
ash conveyor already described in our issue of 
March 4th. This conveyor can be built up to a 
length of 300ft. The normal running speed is lft. 
per minute, at which speed it is designed to deal with 
3 tons of ashes per hour. The discharge chutes from 
the stoker ash hoppers into the conveyor are water 
sealed, thereby preventing any leakage of air into the 
boiler combustion spaces and at the same time 
eliminating any dust nuisance. The power required 
to drive the conveyor is only about half a horse-power 
per 100ft. of conveyor length. 


T. M. Brrxett anp Sons, Lrp. 


Among the marine exhibits which have been 
installed recently may be mentioned that shown in Fig. 
194, which isa non-magneticship’sanchor, and has been 
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Fic. 194—ALUMINIUM BRONZE ANCHOR—BIRKETT 


specially made in “ Birso”’ high-tensile aluminium 
bronze for the non-magnetic ship “ Research,” which is 
being built to the designs and specifications of the 
Admiralty by Philip and Sons, of Dartmouth. It isthe 
only bronze anchor of any size which has been made for 
Admiralty service. It has a weight of 53 cwt., and 
has a length of 6ft. 3in., with a width of 4ft. The 
anchor itself is made as a sand casting, and is specially 
chilled at important points, while the stock is forged. 
The anchor we illustrate has passed all the Lloyd’s 
tests, the figures being called for being those for steel 
anchors. The chain cable was also cast and was, like 
the anchor, made from “ Birso ” high-tensile alumi- 
nium bronze. 


OTHER EXHIBITORS. 


There are many other firms which have taken 
stands at the Exhibition and which are showing inter- 
esting engineering displays. Many of these exhibits 
are of such a nature that they do not lend themselves 
to a full description in these columns, and others we 
have previously described. We briefly mention some 
of these exhibits below. 

In the Palace of Engineering the British Com- 
mercial Gas Association has arranged a large indus- 
trial gas exhibit in which a number of gas appliance 
and mstrument manufacturers have co-operated. 
These exhibits, some of which have been described in 
our series of articles, include boilers, burners, furnaces, 





a gas engine, and various control instruments. 
Turners Asbestos Cement Company—branch of 
Turner and Newall, Ltd.—is showing a display of 
asbestos-cement materials, such as have been used 
extensively in the construction of the Exhibition 
buildings. Glazed metal windows, structural steel 
sheeting and similar fittings are to be seen on the 
stand of Fredk. Braby and Co., Ltd. The North 
British Locomotive Company, Ltd., is exhibiting 
several model locomotives, including a model of a 
“* Pacific ’ passenger locomotive built for the French 
State Railways. Most of the exhibits shown by the 
Riley Stoker Company, Ltd., have been previously 
described in these columns. They include a Robot 
automatic stoker installed under a Beeston boiler in 
the Coal Pavilion, and a Robot incinerator. The 
well-known belting and driving rope manufacturers, 
R. and J. Dick, Ltd., show a display of belts, includ- 
ing a portion of a large belt, 72in. wide, made for 
transmitting 2200 H.P. for a large rolling mill. 

In a separate building in the Exhibition grounds, 
known as the Dunlop Pavilion, the Dunlop Rubber 
Company, Ltd., has arranged an extensive display 
of its products, including tyres and wheels for motor 
cars, commercial vehicles, aircraft, horse-drawn 
vehicles, barrows and trolleys, and industrial rubber 
goods. Another separate pavilion has been built by 
Imperial Chemical Industries, Ltd., wherein are shown 
in an interesting manner the uses and manufacture 
of the great variety of products in which the firm and 
its subsidiaries are taking an active part. Refrigerat- 
ing machines operating on the methyl chloride, 
ammonia and CO, systems are shown in operation in 
the pavilion built by L. Sterne and Co., Ltd. 

Well known as manufacturers of weighing, count- 
ing, measuring, and testing machines, W. and T. 
Avery, Ltd., and the associated firm, Henry Pooley 
and Son, Ltd., are showing various types of weighing 
equipment in the Palace of Engineering. Another 
firm showing weighing machines, and also pressure 
and vacuum gauges and testing machines is Geo. 
Salter and Co., Ltd. Engineering specialities on 
the stand of the Carron Company include a 10 H.P. 
haulage gear 3-ton steam winch, a 3-ton electric 
winch shown in operation, castings, stampings, 
ships’ fittings, pig iron, and so forth. John G. Stein 
and Co., Ltd., display a large number of refractory 
materials, including special and standard shapes 
containing 95 per cent. SiO,; semi-silica, 86 per 
cent. SiO, ; fire bricks, ranging from 30 to 44 per cent. 
Al,O,; refractory cements, tank blocks, and feeder 
parts. 

Electrical equipment shown on the stand of Bruce, 
Peebles and Co., Ltd., consists of totally enclosed fan- 
gooled A.C. and D.C. motors, a Buxton tested flame- 
proof machine, a heavy-duty ‘“ Steelclad ’’ motor, a 
pole-mounting transformer, and a magnetic sepa- 
rator. British Ropes, Ltd., demonstrates the manu- 
facture of steel ropes and plaited hemp cords, and 
shows samples of its products. Water mains which 
have been cleaned by Clensol and Noricene descaling 
solution are exhibited by Clensol, Ltd. Steel castings, 
including a large express locomotive wheel centre, a 
valve and general castings, such as turbine framings, 


gear cases, nozzle boxes, may be seen on the stand of 


the Coltness Iron Company, Ltd., which also shows 
coal exhibits on its other stand in the Coal Pavilion. 
Laminated leather belting is shown by James 
Hendry, Ltd. 

Most of the exhibits of International Combustion, 
Ltd., in the Palace of Engineering, including vibrat- 
ing screens, and the rubber-lined “‘ Vacseal ’’ pump, 
designed for use with slurries and pulps, have been 
previously described in THE ENGINEER. George Kent, 
Ltd., the well-known instrument makers, have a fine 
display of water, steam, and gas meters, and control 
instruments. High-pressure jointing, cocks, piston 
valves, brake linings, and similar products are 
shown by Richard Klinger, Ltd. Martin Black and 
Co. (Wire Ropes), Ltd., exhibit a high-speed spinning 
machine producing two strands, each of seven wires, 
for small cords, such as used by the Air Ministry, lift 
makers, &c. Various types of oxygen apparatus, 
including lightweight cylinders, cutting and welding 
blow-pipes and specimens of work are displayed on 
the stand of the Saturn Oxygen Company, Ltd. John 
Tullis and Son, Ltd., exhibit leather, balata, and 
rubber belting and engineers’ leather goods. 

Carbon and alloy steel forgings for railway, marine, 
electrical, chemical, and power production plant, 
castings, and special steels are shown by Thos. Firth 
and John Brown, Ltd. Firth-Vickers Stainless Steels, 
Ltd., display a wide range of corrosion-resisting and 
heat-resisting. products, including a specially con- 
structed stainless steel ships’ lifeboat, described in a 
previous article in this series. 

Many of the Clydeside and other shipbuilding firms 
are showing interesting models and other exhibits. 
A model of the ‘‘ Dunera ” motor troopship, built for 
the British India Steam Navigation Company, Ltd., 
and a model of Elderslie dockyard, owned by the 
firm, are to be seen on the stand of Barclay, Curle 
and Co., Ltd. The Bergius Company is showing a 
range of ‘ Kelvin-Diesel”’ marine engines with 
reverse gears. Some fine models, including one of the 
new Cunard White Star liner ‘“‘ Queen Elizabeth,” 
photographic reproductions of which appeared in 
our issue for September 23rd, are shown by John 
Brown and Co., Ltd. Several ship models, with the 
raking bow of a modern Burntisland cargo vessel as a 





central feature, flanked by ships in bas relief form 
the display of the Burntisland Shipbuilding Company, 
Ltd. The Caledon Shipbuilding and Engineering 
Company, Ltd., Fairfield Shipbuilding and Engi- 
neering Company, Ltd., Lithgows, Ltd., Henry 
Robb, Ltd., Scotts’ Shipbuilding and Engineering 
Company, Ltd., and Swan, Hunter and Wigham 
Richardson, Ltd., all show models illustrating vessels 
constructed in their respective yards. In addition 
to ship models, William Denny and Brothers, Ltd., 
show working models of the Denny-Brown stabiliser 
as fitted to the Southern Railway Company’s steamer 
“Isle of Sark,” the Denny meter for recording pro- 
peller thrust, and two-crank quadruple-expansion 
engines for the steamship ‘“‘ Buenos Aires.” Models 
of a high-speed ocean-going destroyer, a shallow- 
draught gunboat, a stern-wheel steamer for use on 
inland waters, and other vessels, and a model of 
Yarrow land boilers as installed at Glasgow Cor- 
poration Dalmarnock generating station, are exhi- 
bited by Yarrow and Co., Ltd. Kelvin, Bottomley 
and Baird, Ltd., have taken a stand on which naviga- 
tional instruments for marine aircraft use, distant- 
indicating gauges, shadowless lamps, and electro- 
medical apparatus is shown. 
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Kelly’s Directory of the Engineering, Hardware, Metals 
and Motor Trades, 1938. London: Kelly’s Directories, 
Ltd., 186, Strand, W.C.2. Price 50s. net.—The new 
edition of this valuable Directory has been completely 
revised and brought up to date. In the first section the 
names are arranged alphabetically under the various 
trades under the towns and villages of each county. 
Then follows an alphabetical classified section of trades 
for the London postal district, and a similar section 
covering the rest of England, Scotland, and Wales. Special 
sections include: An alphabetical list of the names of 
some 10,000 branded articles and specialities used in the 
engineering and allied trades, together with the names and 

of the manufacturers; an alphabetical list 
of the names of the manufacturers of iron and steel 
sections, plates, sheets, &c., arranged under their various 
classifications, together with the sizes, &c., made by 
each; and a list of various brands which appear on 
iron and steel work, together with the makers’ names and 
addresses. 
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Rail and Road. 


A Goops Train DeramMEeNntT.—The main line of the 
London and North-Eastern Railway Company was 
blocked on Monday, October 24th, when a goods train 
approaching Victoria Station, Nottingham, became 
derailed in the tunnel between Carrington and Victoria. 





HIGH-SPEED ELectric Locomotive 1x Russia.—lIt 
is reported that a new electric locomotive for hauling 
express trains at speeds up to nearly 112 miles an hour 
has been designed-at the Moscow Dynamo Works. It 
is expected that the construction of the new locomotive 
will be begun early next year. 


A Bia Roap Prosecr ror NEw York.—A new road 
39 miles long and to cost nearly 30 million dollars, to be 
built at New York, will encircle the boroughs of Brooklyn 
and Queens on Long Island. It will consist of two 23ft. 
wide roads, separated by a central strip, with space for 
widening to provide an additional traffic lane on either 
side. Seventy bridges are to be built to avoid level 
crossings with other roads, and access drives are to be 
built at important intersections. 


BLUEWATER INTERNATIONAL Roap BripGE.—A new 
international bridge between Sarnia, in Ontario, and 
Port Huron, in Michigan, has recently been opened to 
traffic and has become the southernmost Canadian 
extremity of what is known as the Bluewater highway. 
The cantilever-type main span is 87lft. long, with two 
326ft. anchor arms. The approach span on the Canadian 
side is 2657ft. long, and that on the United States side 
2283ft. long. The roadway is 32ft. wide and has two 
footpaths. 


CHICHESTER By-pass.—Traffic congestion in the centre 
of Chichester is to be relieved by the construction of a 
by-pass, nearly 4 miles long and 100ft. wide, estimated 
to cost £200,000. The by-pass will leave the Portsmouth— 
Brighton road at New Fishbourne, and after making a 
detcur to the south, will cross the Southern Railway to 
rejoin the road near “ The Swan,’’ Westhampnett. The 
new road will have dual carriageways, each 22ft. wide, 
separated by a 10ft. central reservation, cycle tracks, 
9ft. wide, and footpaths. 


New Broap GavuGE Line 1n Inp14.—According to 
the Railway Gazette, the Indian Railway Board has 
sanctioned the construction of a 5ft. 6in. gauge line between 
Larkana and Jocobabad, in Sind. It will form a section 
of the Sind Right Bank (of the River Indus) Feeder 
Railways, and will be nearly 84 miles long. The new 
railway will pass through Shahadkote, Garhi Khairo, 
Ushda, and Mouladad, and will be worked by the North- 
Western Railway. It serves a rich wheat-growing area 
developed by the Lloyd barrage scheme, and will give 
direct outlet from it to the port of Karachi without trans- 
shipment. 


A Larce Dumpine Lorry.-—What is thought to be 
the largest dumping lorry in the world is working on the 
Los Angeles flood-control system. As described in the 
Canadian Engineer, it weighs 36 tons empty, and about 
100 tons when carrying a full load of 43 cubic yards. 
Propelled by a 180 H.P. engine, it has nine forward and 
three reverse speeds, the maximum forward speed when 
loaded being 15 miles an hour, and when empty 25 miles 
an hour. For dumping purposes a steel plate partition, 
which normally lies against the forward end of the 
skip, is pulled along its length and forces the dirt out of 
the 14ft. wide tail gate. Most of the controls are 
mechanically assisted, the clutch having an air control 
and the steering being hydraulically operated. 


A Rattway CENTENARY.—On Friday, October 21st, 
the centenary of the opening of the North Union Railway, 
between’ Wigan and Preston, to traffic was celebrated. 
This centenary recalls an arrangement between the 
North Union Railway and the Liverpool and Manchester 
Railway whereby each company fined the other £1 for 
every minute by which its trains were late at Parkside 
Junction, where their trains connected. The railway 
originally had about six four-wheeled locomotives designed 
by Edward Bury. The North Union Railway also had 
the distinction of being created by the world’s first railway 
amalgamation—that of the Wigan Branch and Preston 
and Wigan Railways in 1834. The Wigan Branch Railway 
was opened from Parkside Junction to Wigan in 1831. 
Completion of the North Union Railway from Wigan to 
Preston in October, 1838, provided continuous railway 
communication between London (Euston) and Preston. 
In 1840 the opening of the Preston and Wyre Railway 
from Preston to Fleetwood led to the establishment of a 
steamer service between Fleetwood and Ardrossan, 
passengers thus being able to travel by rail and sea from 
Euston to Glasgow and vice versé in not much more than 
twenty-four hours. Through railway communication 
between London and Glasgow was established in 1848. 


Lonpon StREET WorKS PRoGRAMME.—An order has 
been made by the Minister of Transport fixing the dates 
on which works of road maintenance and improvement 
in the London Traffic Area for the next six months shall 
be begun. No extensive works are proposed in the centre 
of London, and the area of carriageway to be resurfaced, 
totalling about 1,380,000 square yards, shows a decrease 
compared with last winter of about 23 per cent. The 
decrease is largely accounted for by the facts that the 
programme for last winter was exceptionally heavy and 
a large amount of resurfacing in the central area was done 
during the summer months. The removal of tram tracks 
consequent on the introduction of trolleybuses is to be 
carried out in Fulham Palace Road, Uxbridge Road, 
Harrow Road, and in East Ham, Leyton, and Ilford. 
Work on the new Waterloo Bridge and Wandsworth 
Bridge will be continued by the London County Council, 
which is also to reconstruct the following bridges in 
connection with the scheme for the improvement of the 
approaches to London docks :—Limehouse Upper entrance, 
Bridge Road, Poplar; Cricketers’ Arms Bridge, Old 
Ford Road, Bethnal Green; Mile End Road, over the 
Grand Union Canal; Surrey Lock Bridge (Rotherhithe 
Street), and the Commercial Road East, over Grand Union 
Canal; bridge over L.M. and 8S. Railway at Poplar 


later the direct-injection type of engine was adopted. It 
was considered that the ante-combustion chamber type 
are less efficient thermally, and in them cylinder wear is 
more rapid and pistons stick earlier. 
pins lubricating oil consumption is considerably less than 
with floating pins. The speakers did not agree with the 
view that growth of cast iron cannot take place below a 
temperature somewhat above 200 deg. Fah. 
suggested that the piston body temperature between 
rings and gudgeon pins is less than 160 deg.; yet they 
have always found growth under the rings amounting to 
@ maximum of 0-00lin. in 10,000 hours. 


Miscellanea. 





INCORPORATED MunicrpaL ELECTRICAL ASSOCIATION 
CONVENTION, 1939.—As a result of certain difficulties the 
Council of the Incorporated Municipal Electrical Associa- 
tion has decided to hold the Convention next year at 
Harrogate instead of Llandudno. The Convention will be 
held from Monday, June 5th, till Saturday, June 10th. 


BovutpEer Dam-Los ANGELES TRANSMISSION LINE.— 
Orders have been placed for the construction of a 287,000- 
volt transmission line between the Boulder dam and Los 
Angeles at a cost of about 10 million dollars. The new 
line will duplicate the existing one and wiil supplement 
existing deliveries from Boulder dam of electric energy 
by 150,000 kW, an increase of 50 per cent. 


AMERICAN PowER SratTion ScHEME.—Reports from the 
United States say that a scheme is being investigated for 
the creation of a system of steam-driven power stations 
in a number of the principal cities of the country, at a cost 
of 1000 million dollars. These stations, whilst under 
public utility management, would co-operate with the 
Army engineers as part of the national defence scheme. 


Tue Deepest Om WELL.—What is said to be the 
deepest oil well in the world has been completed in the 
San Joaquin Valley in California. It is just over 15,000ft. 
deep and was drilled in 284 days, oil production beginni 
12 days later. When being surveyed at 11,570ft. deep 
the hole was found to be only 21ft. from its vertical pro- 
jection. The temperature varies from 196 deg. Fah. at 
6000ft. to 268 deg. at 15,000ft. 

METALLIFEROUS MINES AND QvuaRRIES REPORT.— 
Statistics issued by the Mines Department show that 
during the quarter ended June 30th last the output of 
the metalliferous mines and quarries of this country 
amounted to 3,180,376 tons of ore, with a net selling value 
of £908,951. The average percentage of iron in the clean 
raw mineral was 30, and the number employed in the 
quarries and mines at the end of the quarter was 9704. 

A Memoria Girt to Hospirat By Cotvittzs, Lrp.— 
In commemoration of the visit of the King and Queen to 
the Clydebridge Steel Works in May last, Colvilles, Ltd., 
as a memorial, has offered the Royal Infirmary at Glasgow, 
a sum up to £10,000 for the establishment and equip- 
ment of a rehabilitation or “fracture” clinic for the 
benefit of workers. Plans have been pre and the 
work of reconstruction for the new clinic will shortly begin. 


HurRIcANE DAMAGE IN AMERICA.—In a preliminary 
report on the damage by the tropical hurricane which 
struck the southern New England coast of the United 
States on September 21st last, Mr. H. W. Richardson, of 
the Engineering News-Record, says that 200 million dollars 
is @ very conservative estimate of the value of the damage 
done. He says that even an approximate true figure is 
impossible to compile. Nearly 500 people lost their 
lives, and all communication and transport means were 
paralysed. 
ELEctRicITry GENERATION IN NORTHERN IRELAND.— 
According to the official returns of the Ministry of Com- 
merce of Northern Ireland, there were 50,477,000 units of 
electricity generated by authorised undertakers during the 
quarter ended September 30th, compared with 46,660,000 
units in the corresponding quarter in 1937, representing 
an increase of 8-2 per cent. The total number of units 
generated during the first nine months of 1938 was 
171,193,000, compared with 161,078,000 units for the 
corresponding period of 1937, an increase of 6-2 per cent. 
F.B.I. AND THE CRISIS.—At a meeting held on October 
12th the Grand Council of the Federation of British 
Industries considered the lessons which could be drawn 
from the recent crisis and the steps which industry should 
be called upon to take to assist the Government in meeting 
without delay its defence requirements. The President 
was authorised to appoint a small committee to consider 
the action needed to complete speedily the armament and 
defence requirements of the country, to ensure that the 
confusion which existed in certain directions during the 
recent period of crisis should be avoided in any future 
emergency, and to secure that industry can be effectively 
and speedily placed upon a wartime basis should this 
country, in spite of its will for peace, unfortunately be 
involved in a war. 

Wortp Suppiies or BavuxirE.—A preliminary review 
issued by the Aluminium Information Bureau reports 
that virtually all the world’s supply of bauxite is pro- 
duced in ten countries, namely, France, Hungary, the 
United States of America, Dutch Guiana, British Guiana, 
Italy, Jugoslavia, the U.S.S.R., the Dutch East Indies, 
and Greece. The last two of these are new producers, 
output from both these countries being negligible prior 
to 1935. A table, prepared from statistics issued by the 
Metallgesellschaft, shows that every bauxite-producing 
country has made substantial progress since 1935. The 
following are the production figures of the respective 
countries during 1937 in metric tons :—France, 688,200 ; 
Hungary, 510,000; U.S.A., 425,000; Dutch Guiana, 
392,300; British Guiana, 305,600; Italy, 370,400; 
Jugoslavia, 357,800; U.S.S.R., 230,000; Dutch East 
Indies, 199,000; Greece, 122,300; Germany, 18,000; 
other countries, 34,800 ; making a world total of 3,653,400 
metric tons. 

Om Enerss 1n B.B.C. Stations.—In the course of 
a paper before the Diesel Engine Users Association, 
Messrs. L. Hotine and P. H. Smith said that in the regional 
transmitting stations of the British Broadcasting Cor- 
poration there are now installed twenty-five oil engines 
aggregating 12,360 H.P. The earlier types of engines 
installed were of the ante-combustion chamber type, and 
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the 
“Duchess of Richmond,” and ‘Duchess of York,” 
each being of identical design and of 20,000 tons. 
“Duchess of Atholl” was built by William Beardmore 
and Co., Ltd., in 1928, and the other three vessels by 
John Brown and Co., Ltd., in 1928 and 1929. 





Air and Water. 


R.A.F. Lone-pistancE FiicHt.—On Monday, October 
24th, four Vickers ‘‘ Wellesley” bombers left Upper 
Heyford for Egypt, from where it is intended to begin a 
non-stop formation flight to Australia. 





New American Livers.—Three new liners are being 
designed in the United States for a trans-Pacific service 
which will probably be operated by the Dollar Line. The 
new ships will be of 35,000 tons and cost between 8 and 
1] million dollars. 


Are CrasH IN AustTRALIa.—On the afternoon of Tues- 
day. October 25th, a Douglas air liner of the Australian 
National Airways, on the route from Adelaide to Mel- 
bourne, crashed into Mount Dandenong, and its fourteen 
passengers and crew of four were all killed. 


RETURN oF THE “ Mercury.”—On Thursday, October 
20th, the ‘“ Mercury,” the upper component of the 
Shor Mayo composite aircraft, arrived back at Southamp- 
ton atter having flown in easy stages from South Africa 
following her attempt on the long-distance non-stop record 
flight. 

ScuemME ror a Dry Dock ar Carpirr.—It has been 
decided to set up a committee in Cardiff to approach the 
Great Western Railway Company with a view to submit- 
ting to the Admiralty a joint scheme for the construction 
of increased dry dock accommodation and facilities at 
Cardiff. 


A New AtrirupE REcorp.—A new altitude record 
for aeroplanes has been set up in Italy by Lieut.-CoJonel 
io Pezzi in a Caproni machine fitted with a special 
Piaggio engine. He reached a height of 17,074 m., or 
56,017ft., as compared with the previous record of 
16,440 m. reached by the late Squadron Leader M. J. 
Adam. 


New Arrorarr Factory FoR ViICKERS-ARMSTRONGS, 
Lrp.—It is reported that Vickers (Aviation), Ltd., is 
being incorporated into the Vickers-Armstrong organisa- 
tion, and the aircraft manufacturing facilities are to be 
extended by the erection of a large factory in the Midlands. 
Mr. A. Dunbar has been appointed chief of the aviation 
department of Vickers-Armstrongs, Ltd. 


FOLKESTONE HarBouR IMPROVEMENT WorxKS.—The 
Southern Railway Company is to spend between £40,000 
and £50,000 on improvement works at Folkestone Harbour. 
No. 2 berth is to be completely covered, and No. 4 berth 
is to be provided with additional covering for the protec- 
tion of passengers in bad weather. Platform No. 1 is 
to be lengthened to 700ft. so that it can deal with a full- 
length boat train. 


Ipte British Tonnace.—The Chamber of Shipping 
quarterly report of idle tonnage at the ports of Great 
Britain and Ireland shows that 190 British ships of 363,252 
net tons and 42 foreign ships of 92,415 net tons were laid 
up on October Ist last. The corresponding figures for 
last year at the same date were 53 British vessels of 
53,309 tons and 22 foreign vessels of 46,187 net tons. 
These figures do not include British ships laid up at foreign 
ports. 

New Warsures LauncHED.—On Tuesday, October 
25th, three new vessels for the British Navy were launched. 
They were H.M. destroyer “‘ Jackal,” from the yard of 
John Brown and Co., Ltd.; H.M. flotilla leader “ Kelly,” 
from the yard of R. and W. Hawthorn, Leslie and Co., 
Ltd.; and H.M. submarine “ Thistle,” from the Barrow- 


in-Furness yard of Vickers-Armstrongs, Ltd. The follow- 


ing day H.M. destroyer “ Jupiter” was launched by 
Yarrow and Co., Ltd. 
‘““ BERENGARIA”’ TO BE BRroKEN Up.—It has been 


announced that the Cunard-White Star liner ‘‘ Berengaria ” 
is to be sold and broken up. She has a tonnage of over 
52,000, and was built in 1912 at the Vulcan Yard at 
Hamburg for the Hamburg Amerika Line. 
launched as the “ Imperator,” and was bought by the 
Cunard Company soon after the war from the British 
Government, to whom she was allocated as part of the 
war reparations award. 


She was 


“ANGLO AusTRALIAN” Loss.—The Court of Inquiry 


into the loss of the “ Anglo Australian” has announced 
its finding through the Wreck Commissioner. The vessel 
was on a voyage from Cardiff to Vancouver and dis- 
appeared after passing the Azores on March 14th last. 
There was a considerable concentration of weight amid- 
ships, and it is stated that the most probable cause of 
the loss of the vessel was the buckling of the shelter 
deck with the subsequent complete fracture from deck to 
keel. 


Canapran Pacrric Liners’ ImprovEMENTS.—Recon- 


struction and redecoration works costing more than 
£120,000 are to be carried out on the four ‘“ Duchess ” 


iners of the Canadian Pacific Line. These ships include 
“Duchess of Atholl,” ‘‘ Duchess of Bedford” 


The 


Eneres ror New Bararrish Arm Livers.—It has 


already been announced that the three 31l-ton transport 
aeroplanes which the Air Ministry has ordered from 
Short Brothers as experimental prototypes will be fitted 
with ‘“ Bristol Hercules ”’ engines. ‘ 
are intended to operate at a height of 10,000ft., carrying 
eighteen passengers and 1} tons of mail or freight, at a 
cruising speed of about 250 m.p.h. The third machine 
is being specially equipped with sealed cabins and auto- 
matic normal-pressure air supply for passengers and 
crew, so as to permit regular operation at great altitudes. 


Two of these aircraft 


ts top speed is expected to be 280 m.p.h. All three air- 
raft will have a range of about 3000 miles. Each air 


liner will be fitted with four ‘‘ Bristol Hercules ” fourteen- 
cylinder, air-cooled, radial sleeve-valve engines. 
engines were the first of their type in the world to be put 
into production, and as built for use in the Royal Air 
Force the medium-supercharged engine has a maximum 
output of 1375 B.H.P. at a height of 4000ft. 


These 
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THE UPBRINGING OF ENGINEERS. 


Ir may be recalled that some two years ago 
an article entitled ‘‘ What’s Wrong ”’ appeared in 
these editorial columns. In it we recorded a con- 
viction, derived from extensive conversation and 
correspondence with engineers, that there was 
something wrong with the existing system of 
training young men for engineering. We had 
found widespread dissatisfaction with the modern 
product and whilst we admitted that it is 
difficult for seniors to form unbiassed judgment 
on the potentialities of juniors, we were forced to 
the conclusion, on the evidence, that the existing 
systems and methods of bringing up youths were 
proving far less successful than one could wish. We 
admitted that the problem was an exceedingly 
difficult one, and we asked for, rather than offered, 
suggestions for its solution. The weakness does 
not lie in the technical and scientific training of 
young men, but in the lack of those influences 
which lead to the building up of character and to the 
development of those qualities upon which leader- 
ship relies. Our article called forth a perfervid 
reply from Mr. H. I.. Guy, who contended that there 
was nothing wrong with the rising generation of 
engineers and that one system at least—that at 
the Metrovick works—left nothing to be desired. 

It was to this difference of opinion that Mr. 





David Roberts referred in his Presidential Address 
to the Institution of Mechanical Engineers on 
Friday last, the greater part of which is reprinted 
on page 463 of this issue. Mr. Roberts said that he 
saw “ much worthy of study in both views,” but 
we venture to think that certain observations in 
his Address add materially to the evidence that 
there is, in fact, something wrong in the upbring- 
ing of young engineers at the present time. We 
say “upbringing ” because it seems possible 
that the defect may have to be sought in other 
directions than in college education and works 
training alone. Mr. Roberts referred to the experi- 
ence of a Continental firm of steel manufacturers, 
which employs normally over 40,000 men, and 
which has maintained for many years a fine educa- 
tional establishment, costing it several thousands 
of pounds annually. Two years ago, when visiting 
the works he learnt that the system was destined 
to undergo modification, because the results were 
disappointing. The owners “had found that the 
men holding the important administrative positions 
in the works had shown no promise at all in the 
school, whereas nearly all those who had been 
brilliant in the school were holding only minor 
posts. The view was expressed that the latter, 
after being keyed up to take with credit their 
examinations and degrees, somehow ceased to 
develop thereafter. It was concluded that the 
best men developed late, were dull at school, and 
could not be regarded as worth the cost of intensive 
‘cramming’; thus they escaped this paralysing 
period without injury.” This passage led naturally 
to a good deal of subsequent private discussion, 


7| in which we were impressed by the point of view of 


the director of a very large works in this country. 
He also is gravely disappointed with the results of 
education, but, in his opinion, based on investiga- 
tion and inquiry, the indifference of the results is 
due to the fact that the young men with examina- 
tions to their credit display a disinclination to work 
in the shops. Combining this view with that 
recorded by Mr. Roberts, it seems not unreason- 
able to conclude that the men who do badly in 
school, do well subsequently, because they apply 
themselves willingly, happily, and seriously to 
practical work. If it is indeed a fact that educa- 
tion leads those who have profited most by it to 
dislike and even despise the acquisition of other 
qualities, that are at least as important in the 
realm of leadership, then no opportunity should 
be lost by professors and teachers to impress upon 
their classes that knowledge only becomes valuable 
when it is directed for the use of mankind. Students 
must not expect remunerative posts just because 
they have passed examinations. Those posts are 
open only to men who possess qualities amongst 
which specialised education may be of relatively 
small moment. As Mr. A. P. M. Fleming said last 
week in his Presidential Address to the Institution 
of Electrical Engineers, “‘ the young engineer who 
has been satisfactorily trained technically often, 
given an opportunity for the exercise of initiative, 
develops his inherent personal qualities in such a 
way that they may eventually outweigh the value 
of his technical knowledge.”’ No one doubts the 
necessity of scientific and technical education, but 
it is far from impossible that the majority 
of people overrate its value. Knowledge is 
like technique in the Arts. It is worthless alone. 
It is only when it is the servant of other qualities, 
inspiration, imagination, quickness of judgment, 
sense of responsibility, and the power to organise 
and direct that it becomes of real value. 

It is many years since the education and train- 
ing of engineers was thoroughly examined, and so 
many changes have taken place in the practice of 
engineering since then that the time has come 
for a fresh inquiry. We are glad to know 
that a conference is bemg organised by the 
Institution of Civil Engineers. There will be 
much for it to do if a sufficiently wide view is 
taken. Taken for all in all, we suspect that little 
fault will be found with the curricula of schools, 
or with the principles on which they are arranged ; 
but it may be found that in certain classes of schools 
examinations are having a detrimental rather than 
a beneficent effect. The influence of the National 
Certificates should be carefully examined. The 
view is held in some quarters that they are respon- 
sible in some measure for the decrease in the supply 
of skilled mechanics. But apart from these fairly 
tangible subjects, we shall not be surprised if 
inquiry reveals the necessity of giving attention to 
means for developing the characters of students, 
and for allotting more weight to non-academical 
qualities than they receive by educational autho- 
rities. Mr. Roberts touched upon this point in a 
reference to the work of a society in which he is 
concerned which dispenses scholarships to engi- 





neering students. Owing to disappointment with 
the subsequent careers of scholarship boys, the 
society is now giving credits for “ character” as 
well as for the marks won in examinations. 
That is not an entirely new practice but it 
is the exception, not the rule. Perhaps some- 
thing might be achieved by making it the 
regular procedure not alone for scholarships 
but for degrees. 


The Centrifugal Pump and Its Model. 


ALTHOUGH small-scale models have for many 
years played an important part in the design of 
large water turbines, it is only comparatively 
recently that they have been adopted in con- 
nection with the design of large centrifugal pumps. 
The reasons for the use of the model are, of course, 
the same in each case. The model is easily made 
and tested in the test plant of the builder, which is 
often incapable of accommodating the full-scale 
prototype. Moreover, any alterations which may 
be necessary to improve the performance of a 
particular design are quickly and cheaply carried 
out on the model before the full-scale machine is 
built. The characteristics of the model are also 
connected by the principles of ‘‘ dynamical simi- 
larity ” with those of its prototype, so that the 
performance of the latter can be accurately fore- 
cast. Water is used to test model turbines and 
centrifugal pumps, but air possesses certain 
advantages for this duty, especially in the cases of 
full-scale and model centrifugal pumps. 

We are reminded of these and of other sili by 
two papers which were read a short time ago before 
scientific institutions in the United States and in 
this country. The first of these, ‘“ Centrifugal 
Pumps for the Colorado River Aqueduct,” was 
presented by Professor R. L. Daugherty at the 
spring meeting of the American Society of Mech- 
anical Engineers; while the second, ‘“‘ Some 
Experiences of the Use of Scale Models in General 
Engineering,” was read by Mr. R. W. Allen before 
the Engineering Section of the British Association. 
Taken together, the papers cover practically the 
whole field of application of the model centrifugal 
pump. In planning the Colorado River aqueduct, 
which is to carry over a thousand million gallons 
of water daily a distance of 300 miles from the 
Colorado River to the country round about Los 
Angeles, the Metropolitan Water Board of South 
California encountered the problem of getting this 
vast quantity of water over a range of mountains. 
This entails the construction of five pumping 
stations in series to give a total head of 1634ft. 
Each station is to have nine electrically driven 
pumps, one of which is to act as a standby. The 
lowest station is to produce a head of 146ft., while 
the highest is to give a boost of 444ft., the inter- 
mediate stations producing heads between these 
limits. The horse-power of the motors will range 
from 4380 in the lowest station to 12,500 per pump 
in the highest, and the cost of the 330,000 H.P. 
needed for the complete scheme will amount to 
£800,000 per annum if supplied at special rates 
from the neighbouring Boulder Dam _ power 
station. The initial estimated cost of the pumping 
scheme was £2,400,000 and since a variation of 
1 per cent. in the efficiency of the plant meant a 
variation in the operating cost of about £8000 per 
annum, pumps of the highest possible efficiency 
were called for. After inviting suggestions from 
the leading American pump makers, and finding 
that there were marked differences of opinion 
among them regarding the type of plant likely to 
meet the somewhat unusual requirements of the 
project, the Board decided to undertake model 
experiments. The Board’s chief electrical and 
mechanical engineers, Mr. J. M. Gaylord and Mr. 
R. M. Peabody, thereupon collaborated with Pro- 
fessors Th. von Karman, R. L. Daugherty, and 
R. T. Knapp, of the California Institute of Tech- 
nology, and the pump makers in the experimental 
approach to the various problems presented by 
the scheme. As a first step, a hydraulic laboratory 
was built at the Institute, and the preliminary work 
of testing various types of pump and analysing 
their performances was completed. As a result of 
these tests, specifications for a single-stage centri- 
fugal pump of specific speed rather higher than 
usual were drawn up and the pump makers were 
invited to submit for testing in the laboratory, 
model pumps to a scale of 1/6-33, which had to 
meet stringent conditions as to head, capacity, and 
efficiency. After the models had been tested and 
had yielded an average maximum hydraulic 
efficiency of 88-9 per cent., the contracts were 
placed. When the complete plant is in full opera- 
tion the Board estimate that its cost will be 
£300,000 less and the pump efficiency about 3 per 
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cent. higher than would have been the case if the 
model experiments had not been carried out. 
The estimated saving in electric power alone will 
amount to about £25,000 yearly, and other savings 
will accrue, as cavitation, shaft, and gland troubles 
in the full-scale pump will be avoided, as these 
points were covered by the model investigations, 
which were of the most searching character. Less 
striking than Professor Daugherty’s paper, perhaps, 
but by no means less interesting, is that of Mr. Allen, 
in which he describes, among other applications of 
models, the “ Quinones ” method of testing large 
centrifugal pumps by means of air instead of 
water. In the case of the actual full-size pump 
the air testing gear, with this method, consists of 
two micromanometers and a throttle plate fitted to 
the pump outlet, and is much simpler and less 
expensive than the arrangement of pipes, bends, 
valves, and tanks needed when water is the testing 
medium. The use of air to test pump models, 
which, we suspect, is Mr. Allen’s own extension of 
the “ Quinones ” method, also possesses certain 
advantages. Casings and impellers can be 
“mocked up ” from wood, plaster, plasticene, and 
other easily worked materials, and their forms 
altered at will to give the best results. Unfor- 
tunately, owing to the power absorbed by the 
air tested pump being very much less than that of 
the water tested one, its efficiency is not readily 
determined, the value of the friction losses in 
bearings and glands being ill-defined. Further- 
more, model experiments using water are still 
necessary before freedom from cavitation can be 
assured. 

The figures given in Professor Daugherty’s 
paper may be safely left to tell their own story to 
those interested in the economics of large hydraulic 
works. The important feature of the paper, in our 
view, is the evidence which it shows of close 
co-operation between public authority, research 
institution, and manufacturer in the search for 
the best solution to a very big problem. Not the 
least of the results of this co-operation is the 
foundation of yet another experimental laboratory, 





which will play its part in the attack on similar 
problems in the future. The interesting point 
about Mr. Allen’s paper, on the other hand, is the 
practical application which it contains of the 
principle of similarity as affecting the ‘“ head- 
quantity ” characteristics of similar pumps. This 
principle holds in the two cases presented by a 
hypothetical pump dealing with either a friction- 
less fluid or a fluid whose friction factor f is con- 
stant (t.e., independent of the ‘‘ Reynolds’ number” 
corresponding to the flow through the pump). The 
validity of the principle in ordinary cases was 
mathematically and experimentally established by 
Dr. H. Mawson of Liverpool University in his 1916 
and 1927 papers to the Institution of Civil Engi- 
neers. By means of tests on a small centrifugal 
pump with water and with oils of increasing ‘“ kine- 
matic viscosity ” (viscosity/density), Dr. Mawson 
demonstrated, in his later paper particularly, that 
the H-Q curve remained practically unchanged in 
form until the kinematic viscosity was increased to 
about thirty times that of water. In other words, 
the Reynolds’ number in this case was reduced to 
one-thirtieth of its initial value before the H-Q 
curve was affected. Air has a kinematic viscosity 
thirteen times that of water, so that the H-Q curve 
obtained from a pump tested with air at its normal 
speed is, for all practical purposes, the same 
characteristic as will be obtained when the pump 
is dealing with water. It must not be assumed, how- 
ever, that the power and hence the efficiency 
characteristics of the model and its prototype will 
be similarly unaffected by changes in Reynolds’ 
number. Strict dynamical similarity between 
model and full-scale pump is seldom obtainable. 
The Reynolds’ number of the model is generally 
less than that of the full-scale pump, therefore 
the efficiency of the former will be, in general, less 
than that of the latter, since high hydraulic losses 
go with low Reynolds’ numbers. In this connec- 
tion it is interesting to note that when the s‘ze of 
the Colorado model pump was increased from 
1/6-33 seale to 1/5-1 scale the maximum hydraulic 
efficiency rose from 88-9 per cent. to 90-2 per cent. 








Letters to 


the Editor. 


(We do not hold ourselves responsible for the opinions of our correspondents.) 


————— 


THE GRID AND THE OIL ENGINE INDUSTRY. 


Str,—The establishment of the Central Electricity 
Board and its consequent competition with its only serious 
competitor, the heavy oil engine, has during the past 
ten years completely altered the outlook and policy of the 
oil engine industry. 

Before its establishment the production of oil engines 
for the home market was above 90 per cent. of the total ; 
now it has declined to almost 10 per cent. Whether this 
competition has been equitable or the reverse depends 
on the point of view of each one, but to the writer it has 
been unfair. On the one hand, you have an organisation 
established by Government and partially subsidised by it, 
which is gradually crushing out of existence the sale of 
engines for the home market, this competition being 
carried on in some cases at unprofitable rates to the grid. 

An example of this kind can be stated. A large public 
school desired to replace its old steam plant which had 
done good service for years, and it applied to the grid who 
quoted £250 for laying a cable 2} miles long—which cable 
incidentally was to become the property of the grid— 
and a charge of 2}d. per unit. When the oil engine com- 
petitors entered the field, the cable was supplied free, 
and, in the words of the consulting engineer acting for 
the school, the cost of the current was reduced to an un- 
profitable rate to the grid. 

Opposed to this example, a Borough Council desired a 
power supply to expand one of its works. The grid offered 
a supply at 24d. per unit, whereupon it was pointed out 
that a user supplied by it a few hundred yards away 
using about the same amount of power was paying only 
1}d. per unit. The grid refused to reduce and an oil engine 
was installed. 

It would seem that the grid has no fixed definite rates 
of supply and the offers it makes depend entirely on com- 
petition, and where pressed it will and does accept rates 
unprofitable to it. Some large users have current supplied 
at their works at $d. per unit, the user being many miles 
away from the generating station. The smaller users pay 
from 2d. to 6d. per unit, and so the larger users are thus 
subsidised by them. 

The leaders of the oil engine industry deserve great 
credit and praise for their efforts to meet this competition 
in putting on the market new types of engines, but even 
then the competition of the grid makes the fight almost a 
losing one so far as the home market is concerned. 

It would seem that a combination of oil engine makers 
is necessary, each member making only a few types or 
series of engines, and so restricting competition as well 
as reducing manufacturing costs. Further, it seems a 


foolish and wasteful policy for each oil engine maker to 
spend each year some thousands of pounds in research and 
experiments when one central research and experimental 
station should suffice for the whole industry. 

Hvueu CAMPBELL. 


Blackburn, October 21st. 


CONTROL OF MAGNETIC QUALITY BY SURFACE 
TREATMENT. 

Srr,—In several interesting contributions, Dr. T. F. 
Wall* has given the results of tests which show the 
influence of surface treatment on the magnetic quality 
of nickel and iron wire, and some remarkable effects have 
been recorded, For example, maximum permeabilities 
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of from 2000 to 3000 were obtained for commercially 
pure nickel wires, whereas when samples of nickel wire 
cut from the same coils were coated with copper and then 
heat treated, values for the maximum permeability 
up to about 7000 were obtained. Dr. Wall’s explanation 
of these results—technically important as they no doubt 
are—does not seem to be very clear or simple. He assumes 


the results to be due to the molecular forces which are 
developed at the contact surfaces of the copper and nickel 
and draws attention to the fact that these two metals 
are neighbours in the atomic table. In the view of the 
present writer, however, the more probable explanation 
is a magneto-striction effect. 

It is to be observed that the experiments were carried 
out for the condition that the copper-coated wires were 
heated above the melting point of copper. When the 
wire is cooled down, the copper and nickel will shrink 
according to different contraction coefficients, viz., 
nickel 0-000013, and copper 0-000016. The effect of 
these different contraction coefficients will be that the 
nickel core will become compressed so giving rise to an 
increase of permeability and a reduction of the hysteresis 
constants. In the accompanying diagramf is shown the 
influence of direct compression on the magnetisation 
curves of nickel. It will be seen that the compression 
exerted on the nickel by the copper coating when the wire 
is cooled down from about 1100 deg. Cent. is sufficient to 
account for the observed increase of permeability, and 
this provides an explanation for the observed effects of 
surface treatment. A. KUSSMANN. 

Berlin-Charlottenburg, Germany, 

October 14th. 

Str,—I have read with much interest the letter of 
Dr. A. Kussmann. I am unable, however, to agree with 
the view that the very high permeabilities obtained with 
copper-coated nickel wires can be explained by a magneto- 
striction effect. It is to be observed that the thickness 
of the copper coating is of the order of 0-002in. (t.e., 
0-05 mm.), and it is incredible to me that such a thin 
skin of soft copper could survive unruptured the hoop 
tension which would be necessary to aceount for the 
observed effects. 

The explanation by which I am able to account for 
these results as well as for a group of other new magnetic 
phenomena which have been disclosed in these investiga- 
tions is that (i) on the uncoated wires a magnetically hard 
skin is formed, and (ii) the process of magnetisation 
starts at the surface of the wire and is transmitted towards 
the axis by a kind of * chain effect.” 

I believe that the copper coating is instrumental in 
converting the surface skin into a magnetically soft 
condition—probably by causing a different crystallisation 
at the surface. 

In support of the explanation which has been advanced 
in the foregoing a large body of experimental evidence 
is being derived by means of several different lines of 
approach and this will be published in full as soon as it 
has been completed and analysed. T. F. Watt. 

University of Sheffield, 

October 19th. 








SIXTY YEARS AGO. 


Tae year 1878 was a difficult and trying one for British 
commerce and industry. In the spring the Russo-Turkish 
War had been brought to an end with the Treaty of San 
Stefano, but the terms of that treaty were disliked by the 
Government of this country to such an extent that the 
fear of war with Russia was increased rather than dimin- 
ished by its signature. In the autumn the Powers met 
at the Congress of Berlin and agreed upon a new treaty. 
Beaconsfield returned from that Congress bearing, as he 
said, ‘‘ peace with honour,” but it was still felt that the 
dominance of Russia in Asia had received little check, 
and that her policy had been sufficiently successful to 
augur ill for British merchants. The international 
situation was further disturbed by the probability—soon 
to become a certainty—of war between this country and 
Afghanistan. It was felt that other Powers might inter- 
vene in such a war, and few people, in the words of one of 
our trade correspondents, were sanguine enough to believe 
that it would be short, sharp, and decisive. Into the midst 
of the disturbed trading conditions created by these 
international events, there burst in the early days of 
October the news of the failure of the City of Glasgow 
Bank. The effect of that spectacular disaster soon spread 
to every district throughout the country, and directly 
and by its repercussions brought ruin to many individuals 
and firms. Confidence sagged everywhere, and as time 
passed and failure after failure was announced, the current 
of business became greatly interrupted ; a financial crisis 
developed in Scotland, and elsewhere conditions described 
by our correspondents as those of panic prevailed. When 
an investigation was made it was found that the worst 
fears concerning the extent of the Glasgow bank’s losses 
had been much exceeded by the truth. The total losses 
amounted to over £6,000,000. The shareholders, besides 
losing all their capital, were called upon to make up a 
deficiency of over £5,190,000, on the basis of £500 for 
every £100 invested. The directors, manager, and secretary 
of the bank were apprehended on charges of fraud... . 
Our correspondent in Sheffield lifted a corner of the 
curtain and disclosed something of what all this trouble 
meant to the humble workers behind the scenes. ‘ I went 
over our ironworkers’ district last Friday,” he wrote. 
“It presents a pitiable appearance. In Brightside, 
Grimesthorpe, Newhall, and Attercliffe there are streets 
of houses which have scarcely a single occupant. In other 
parts there are whole rows with the shutters up, and it 
was rare to find a road where half the houses were occupied. 
Nor was this all: I found that, for the sake of cheapness, 
three and four families had clubbed together, and huddled 
themselves into one dwelling where they are living under 
conditions certainly not conducive to health or morality. 
... Following an award made by Mr. Joseph Chamberlain, 
under which the wages of puddlers and shinglers had been 
reduced, the tribulations of these workers were augmented 
by a reduction of their employment to two days each week. 








* See, for example, THE ENGINEER, 165, pages 667 and 701 





(1938). 





+J. A. Ewing, ‘‘ Magnetic Induction in Iron and other 
Metals.” 














Oct. 28, 1938 THE ENGINEER ; 475 

























lighthouses which he visited was the Fastnet, for 
which he avowed a particular fascination. The 
original Fastnet Rock lighthouse was a pinnacle 
surrounded by deep water, about 43 miles south-west 
of Cape Clear, rising to a height of 98ft. above low 
water. It consisted of a cast iron tower, 19ft. in 
diameter at the base, and was fitted with a dioptric 
apparatus, exhibiting a white flash of 38,000 candle- 
power every two minutes, and a feeble fixed light from 
the upper and lower prisms. The focal plane was 
about 160ft. above low-water level. During the 
existence of that first lighthouse considerable anxiety 
appeared to have been felt as to the stability of both 
the tower and the rock itself. The advice of the 
engineers of the Trinity House and of the Northern 
Lighthouse Commission was sought, and it was 
decided to increase the diameter of the base of the 
lighthouse, and to fill up various chasms in the rock 
with masonry. In 1891 the present lighthouse was 
built. The site chosen was on the hardest portion of 
the rock, and the new tower was founded about high- 
water level and carried high enough to bring the focal 
plane of the new light practically at the same level 
as the old light. The optical apparatus shows a 
great advance, exhibiting a flash of 750,000 candle- 
power every five seconds. 

After his retirement from the Dublin Docks and 


across Dublin Bar was the result of long and careful 
investigation by some of the greatest engineers. The 
construction of one of the largest artificial tidal 
reservoirs, and the masterly manner in which its 
outflow had been directed and regulated, so as to 
synchronise with the tidal currents in Dublin Bay, 
resulted in Sir John’s claim that it was one of the 
most striking examples of the use of tidal scour for 
the improvement of a bar harbour. Not only did 
these works steadily improve the channel across the 
bar, and keep its depth in advance of the dredged 
river channel up to the city for half a century, but 
when it fell to his lot to take advantage of modern 
suction dredging to increase more rapidly the depth 
of the bar channel, he found that he possessed in the 
great tidal reservoir an agency which promised to 
maintain the increased depth without any large 
expenditure on maintenance dredging. 

Again referring to Sir John Griffith’s Presidential 
Address, we find an interesting account of the early 
history of the Irish railway system. On one of the 
early railway lines there is a work of great historic 
interest. The railway connection between Dublin 
and Belfast was carried out by three companies—the 
Dublin and Drogheda Railway Company, the Ulster 
Railway Company, and the Belfast Junction Railway 
Company. That trio formed part of the present 





Obituary. 


SIR JOHN PURSER GRIFFITH. 

Iv is with regret that we record the death of Sir 
John Purser Griffith, the veteran civil engineer and 
Past-President of the Institution of Civil Engineers, 
who died at Rathmines Castle, Dublin, on October 
21st, at the age of ninety. He was Welsh by birth 
and received his early schooling in England, but, after 
passing through.the Engineering School of Trinity 
College, Dublin, he spent almost the whole of his 
professional life in Ireland. In that country, amongst 
other activities, he was associated for a period of more 
than forty years with engineering works at the docks 
and harbour of Dublin. 

Sir John Griffith was born on October 5th, 1848, at 
Holyhead, where his father was a Congregational 
minister. He attended Doctor Biggs’ school at 
Devizes and Fulneck School at Leeds before going to 
Trinity College, Dublin, in 1865. After passing 
through the Engineering School in 1868 he started 
his pupilage with Dr. Binden Blood Stoney, M. Inst. 
C.E. He then served for a short period as assistant 
surveyor for Co. Antrim in 1870, under Mr. Alexander 














Tate, afterwards being appointed assistant to Dr. 
Stoney in 1871. Mr. B. B. Stoney, 
as he was then, was Engineer of the 
Dublin Port and Docks Board and 
was well known amongst civil engi- 
neers for his use of concrete blocks 
weighing 360 tons in the construc- 
tion of quay walls. Griffith’s con- 
nection with Dublin harbour re- 
mained unbroken for more than 
forty years, as mentioned above, 
and for about fifteen years of this 
period, from 1898 to 1913, he was 
Chief Engineer to the Board. His 
engineering interests, however, were 
not confined to Dublin; he was 
advisory engineer to the Govern- 
ment on harbour and foreshore 
works at Wicklow and at Arklow 
harbour, and he was a member of 
the Vice-Regal Commission on 
bridges over the Suir at Waterford 
and the Shannon at Portumna. He 
was also a member of the Royal 
Commission on Canals and Water- 
ways appointed in 1906. 

While holding appointments with 
the Dublin Port and Docks Board, 
Sir John Griffith was engaged on 
works of great magnitude, includ- 
ing the construction of roads, 
tramways, bridges, docks, quay 
walls, lighthouses, and stores. He 
was privileged to witness and take 
part in some of the most notable 
engineering works and achieve - 
ments." During his period of 
greatest activity, Ireland could 
claim in the engineering world to 
have the largest telescope, the 
largest ships, the largest sluices, 
the largest concrete blocks for har- 
bour work, and the most striking 
improvement of a harbour entrance 
by artificial scour. In industrial 
factories Ireland claimed the 
largest brewery, the largest linen, 
spinning and weaving works, and 
the largest rope works; while in 
railways, tramways and lighthouses 
she took a high place. These claims 
were put forward in 1919 by Sir 
John in his Presidential Address to the Institution of 
Civil Engineers. 

In that address he described the concrete blocks 
used in the North Quay extension of the port of 
Dublin, mentioned previously. They were designed 
by the late Dr. Stoney, under whom he served as 
assistant for twenty-eight years. The great concrete 
blocks were built above high-water level, and when 
sufficiently set were lifted and transported by a 
floating shears or crane, and deposited on a bed pro- 
vided by steam dredging, levelled by men working in 
a large diving bell, entered through a tube fitted with 
an air lock. Each block contained more than 5000 
cubic feet of masonry and weighed about 360 tons. 
The same floating plant was used for laying similar 
large blocks for breakwater protection, and for the 
foundation of one of the lighthouses at the entrance 
to the harbour. In the work for which they were 
specially designed these great blocks proved a com- 
plete success, both from the structural and the 
economic points of view, enabling the extension quays 
to be built without costly cofferdams or heavy 
pumping. 

Another great engineering work with which Sir 
John was connected was the improvement of the 
Dublin Bar entrance channel. In 1879, when he 
was an associate member of the Institution 
of Civil Engineers, he read a paper before that 
Institution, giving an account of the work. In his 
Presidential Address he states that the works were 
carried out by the early engineers of the port. The 
formation and improvement of the entrance channel 











SiR JOHN PURSER GRIFFITH 


Great Northern Railway of Ireland. The river Boyne 
is crossed by a lattice tubular bridge for a double line 
of rails. The bridge consists of three spans; the 
centre span is 267ft. in length, and each side span 
140ft. llin. from centre to centre of bearings. The 
main girders are connected over the piers and form 
continuous girders 550ft. 4in. in length. It was, he 
believed, the first example of a continuous lattice 
girder, and it was of special interest to him because 
his old chief, Dr. Bindon Stoney, was the assistant 
engineer under the resident engineer, Mr. James 
Barton. Mr. Barton read a paper before the Institu- 
tion of Civil Engineers in 1855 on “ The Economic 
Distribution of Material in the Sides and Vertical 
Portion of Wrought Iron Beams.” In this paper he 
described the Boyne Viaduct and the method of 
determining the points of contrary flexure, and he 
gave Dr. Stoney the credit for elucidating that 
method. The bold experiment of cutting out the 
rivets at the points of contrary flexure, to test the 
accuracy of the calculations, had always impressed 
Sir John Griffith. He could imagine with what delight 
the future author of ‘‘ The Theory of Stresses in 
Girders and Similar Structures” watched that 
practical test, and the complete vindication in practice 
of the theoretical considerations which governed the 
design. 

In 1913 Sir John was elected a Commissioner of 
Trish Lights—a board which has charge of the light- 
houses, beacons, and buoys around the coast of 
Ireland. In this office he used to take part in an 
annual tour of inspection. One of the principal 











Harbour Board Sir John Griffith 
was Chairman of the Irish Peat 
Inquiry Committee in 1917-18, 
set up by the Director of Fuel 
Research and the Fuel Research 
Board. This Committee was saved 
much labour and expense by being 
able to avail itself of the informa- 
tion obtained by the Bogs Com- 
mission, appointed by Parliament 
in 1809, ‘‘ to inquire into the nature 
and the extent of the bogs in Ire- 
land, and to the possibility of 
draining and cultivating them.” 
The evidence of the reports of the 
Bogs Commission proved that prac- 
tically all the large bogs of the 
country could be naturally drained, 
without pumping, and without any 
great works of river improvement, 
and that the effect of systematic 
drainage would be to make the 
bog lands available for tillage and 
peat winning, followed by the culti- 
vation of the cut-away bogs.. At 
the time of Sir John’s chairman- 
ship about 6,000,000 tons of coal 
per annum were burnt as fuel in 
Ireland. If this coal had been 
replaced by a corresponding quan- 
tity of peat fuel, the fuel and power 
requirements of the country would 
have been satisfied at that rate of 
consumption for more than 300 
years. 

In 1918 he was Chairman of the 
Water Power Resources of Ireland 
Sub-Committee appointed by the 
Board of Trade. Late in his life 
he had the satisfaction of seeing 
his ideas for the utilisation of the 
river Liffey come into favour, and 
his efforts were recognised by the 
Corporation of Dublin when in 
1936 it decided to cenfer the 
freedom of the city upon him. 

During his lifetime Sir John 
learnt to love Ireland and always 
tried to place his adopted country 
in the forefront, especially with 
regard to keeping abreast of current 
engineering practice and profiting by her natural 
resources. Just after the war he made strong pleas 
for providing Ireland with harbours and naval bases, 
especially on the western coast. He was of the 
opinion that a thoroughly equipped harbour built in 
Galway Bay would be available in time of peace as a 
deep-sea fishing station and also as a terminal port 
for a high-speed passenger and mail service across 
the Atlantic, and he took to the last a personal 
interest in the work that is being carried out 
there at the present time. The transit of the 
American passenger traffic through Ireland would, 
according to Sir John, have been of immense 
advantage to the country by keeping Ireland on the 
principal thoroughfare of the Canadian and the 
American traffic. Ireland is the landing place of 
several Atlantic electric cables. Ireland has been a 
principal station for Transatlantic wireless tele- 
graphy. Ireland has been the landing place of the 
first Transatlantic direct flight, and Ireland should 
be the principal ‘“‘ bridge-head ” for the Transatlantic 
passenger and mail traffic. 

Sir John Griffith received his knighthood in 1911 
and became a Senator of the Irish Free State in 1922. 
He was President in 1887 of the Institution of Civil 
Engineers in Ireland. At one time he was Vice- 
President of the Royal Dublin Society and member 
of the Royal Irish Academy. During the war 


he was Chairman of the Dublin Dockyard War 
Munitions Company. 

He was an honoured member of the Institution of 
in 


Civil Engineers and became President 1919. 
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During that year he presented to the Institution the 
chandeliers and painting on the central roof panel, 
executed by Mr. Charles Sims, R.A., in the Great 
Hall of the Institution of Civil Engineers. In 1878-79 
he read before the Institution the paper referred to 
above, entitled ‘‘ Improvement of the Bar of Dublin 
Harbour by Artificial Scour,” and received a Manby 
Premium. He delivered the James Forrest Lecture 
in 1916, entitled “* Developments of Appliances for 
Handling Raw Materials and Merchandise at Ports 
and other Large Centres of Traffic,’’ in which he asked 
that the appliances used for such purposes should be 
spoken of as labour-aiding rather than as labour- 
saving. 








The New Works of Fescol, Ltd. 





In order to cope with a steadily increasing amount 
of work, Fescol, Ltd., recently transferred its plant 
to more commodious premises at North Road, London, 
N.7. The process which the company has developed 
of salvaging worn parts, or those scrapped by over- 
machining, by the electro-deposition of heavy layers of 
metal, is now well known. Work undertaken includes the 
deposition of nickel, chromium, copper, cadmium, and 
lead, and, where required, the machining of parts to size 
after treatment. 

The facts that the company has to receive the articles 
or parts to be treated from its customers and that time 
is often an important factor, necessitate that its works 
shall have good railway facilities, and the new factory 
is within 1} miles of the principal northern termini. 

The new works have been laid out in an existing building 





Fic. 5—SUB-STATION MOTOR ROOM 


which has been, to a large extent, rebuilt within and laid 
down to the best advantage, based on the firm’s many 
years of experience in electro-chemical deposition. 

Owing to the class of work and the extensive equipment, 
the power demand is naturally very heavy, and we were 
informed that the total installation is about 1000 kW. 
or 1350 H.P. For the purpose of converting the single- 
phase supply to the three-phase required in the factory, 
a sub-station has been installed on the premises, and in 
it converters, resembling ordinary three-phase motors, 
are equipped with condensers. The single-phase supply 
is connected to two of the three terminals of the winding 
of each converter, and the three-phase is taken from all 
three terminals. In addition to being used for starting 
the converters, the condensers assist in the conversion 
and improve the factory power factor. The advantage 
claimed for this system is that it is cheaper and costs less 
to run than motor alternator sets. The plant for this 
sub-station has been supplied by the British Thomson- 





Houston Company and its arrangement is shown in Fig. 5; 


fuller details of the system will be given in a later issue 
of Tue ENGINEER. For the purpose of converting the 
three-phase supply to D.C., motor generators and 
Westinghouse rectifiers have been installed. There are 
two motor generator rooms, one supplying current to the 
nickel department, and the other to the chromium 
shop. Fifteen sets are in use in the works, giving a 
maximum output of 16,500 amperes, while the nine 
Westinghouse equipments, each of which has an output 
of 12 volts, 1500 amperes, are housed in the special sub- 
station shown in Fig. 6. Each rectifier equipment consists 
of a three-phase mains transformer and rectifier elements 
mounted together in cubicles with auto-transformers, 
and the control gear is situated by the side of the actual 
vats. Forced cooling of each rectifier is provided by a 
small fan mounted at the top of the cubicle. Rectifiers 
are brought into operation by the closing of a push- 
button which excites the main contactor coil. An overload 
device incorporated in the contactor coil serves to protect 
the equipment from any damage. 

The rectifier sets are entirely remotely controlled from 
the vats, control being effected on the input side of the 
auto-transformer. Wastage is eliminated by this method 
as the current taken from the mains is always proportional 
to the output of the rectifier. Each rectifier transformer 
has two six-position, on-load, oil-immersed switches 
which enable the voltage to be controlled in thirty-five 
equal steps between 4 and 12 volts. 

In order to ensure continuity of current in the event 
of a temporary failure of the power supply, there has 
been installed a battery of accumulators with a total 
capacity of 21,600 amperes at ten hours’ rate of discharge. 

Of the four main shops that in which nickel depositing 
is done is the largest, and one end of it is shown in Fig. 1. 
It is divided into three sections for heavy, medium, and 
light work, and the vats, which are constructed of ferro- 
concrete lined with acid-resisting material, are 15ft. 
deep by 12ft. by 8ft. The main bay is served by a 6-ton 
overhead runway with sufficient height to handle shafts 
up to 20ft. in length. In the medium and light sections 
smaller runways are used to handle lighter articles. In 
order to reduce overhead obstruction to the minimum, 
all the power cables, air, and water mains are buried 
beneath the floor, and lighting is by means of lamps 
suspended high up on the walls. The shop is heated by 
steam pipes along the walls and horizontal roof girders. 
In the light and medium sections of the shop there are 
also vats for the deposition of copper, cadmium, and 
lead. A small shop in one corner contains the air com- 
pressors and reservoirs, which are connected up with the 
vats for agitating the liquid during the application of 
metal. 

Adjacent to the nickel department is a smaller shop 
specially laid out for the deposition of chromium. As 
may be seen from the part illustrated in Fig. 2, this shop 
is spacious and well illuminated, with the vats, as iii the 
nickel shop, all at a convenient height from floor level 
to facilitate the handling of objects. The vats for treating 
the larger jobs are let in a central section of floor at a 
lower level, and this arrangement has the advantage 
that the 3-ton overhead crane can handle heavy shafts, 
rolls, &c., up to a length of over 10ft. Each vat is supplied 
with current from an independent rectifier or generator. 
Here, again, as in the nickel shop, all power, water, and 
other service lines are beneath the floor. 

The salvaging of worn and scored parts usually calls 
for a certain amount of machining, before and after the 
building up of the surface, and for this work the large 
well-equipped machine shop shown in Fig. 3 has been 
laid down. In addition to the usual machines, there is a 
grinder capable of dealing with shafts up to 26ft. long and 
2}ft. in diameter, and a roll grinding machine which 
will handle rolls lift. long by 37in. diameter. Each of 
the heavier machines is served by overhead cranes which 
facilitate the transport and setting up of the larger jobs. 

In the polishing shop each spindle is fitted with its 
individual exhausting equipment, which, as may be seen 
in Fig. 4, comprises a bag filter and an outlet to the 
exterior of the building. 

All incoming and outgoing work is inspected in a 
department adjacent to the nickel and chromium shops, 
and all processes in the factory are under the close control 
of the laboratory situated on the first floor of the building. 

In each of the departments we visited it was evident 
that much careful consideration had been given to the 
lay-out of the plant, so that there should be plenty of 
space for the rapid and safe handling of articles with the 
least disturbance of work in progress. The shops are 
well lighted, both naturally and artificially, and the 
heating and ventilating arrangements are excellent. 




















Fic. 6—RECTIFIER INSTALLATION 





Improved Toolmakers’ Microscope. 





THE accompanying engravings illustrate the latest 
form of the Zeiss microscope for the measurement of 
gauges, templates, form tools, screw threads, gears, and 
similar parts. The basic design of the instrument consists 
of the microscope proper and a compound stage. The 
stage is moved by two micrometer screws giving lin. 
of table motion each way. An additional 2in. of motion 
is obtainable lengthwise by the use of standard gauge 
blocks. The microscope is arranged for the reception 
of interchangeable ocular heads containing templates 
for all standardised threads for precision angle measure- 
ments and for radius gauging. Four objectives giving 

















.FiG. 1—SMALL INSTRUMENT WITH PROJECTOR 


magnifications of 10, 15, 30, and 50 diameters are available. 
Independence of workshop lighting conditions is obtained 
by the use of special illumination equipment. 

The instrument may be fitted with a projection attach- 
ment, as in Fig. 1, which greatly extends its range of 
usefulness by permitting the contours of form tools and 
similar work to be compared directly with an enlarged 
outline tracing fastened over the frosted glass projection 
screen. The work is held either between centres or on 
vee blocks, or is positioned on a glass plate incorporated 
in the compound stage. 

To meet the demand for a similar instrument of larger 
capacity the Zeiss Company recently introduced the 
microscope shown in Fig. 2. This microscope is equipped 

















FIG. 2—LARGE INSTRUMENT WITH 111IN. TABLE 


with a base carrying a compound slide upon which is 
mounted a circular table llin. in diameter for angular 
measurement and the checking of radial indexing. The 
circumference of the table is graduated through 360 deg. 
and may be read to a tenth of a degree with the aid of 
a vernier scale. The circular table carries a thick glass 
plate for the projection of light past the profile of the 
work, and is formed with T-slots for clamping purposes. 
Heavy parts may be mounted on the stage either between 
centres or in vee blocks. As in the case of the smaller 
model, the microscope is arranged for the reception of - 
interchangeable ocular heads on which are engraved 
standard thread contours. For general work the instru- 
ment uses a magnification of 30 diameters, but magni- 
fications of 15 and 10 diameters are available with special 
objectives. The diameters of the fields of view for 
the three magnifications are 15/,,in., $in., and in., 
respectively. 
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The lghtmg equipment can be connected to any 
standard electric circuit, and an external light can be 
clamped to the head of the instrument to illuminate the 
various graduations. With this illumination surfaces 
may be examined for fractures and other defects. The 
compound stage can be moved lin. in both the longi- 
tudinal and transverse directions by two micrometer 
screws graduated to 0-000lin. A further 5in. of longi- 
tudinal motion is obtained by placing gauge blocks between 
the micrometer anvil and the end of the table. Similarly, 
the transverse motion may be increased by lin., making 
the total movement of the table 6in. by 2in. 

The microscope arm is mounted on dovetail guides 
on the column. Fine adjustment for focusing is effected 
by a knurled ring at the bottom of the microscope tube. 











Fic. 3—CHECKING A TAP 


When measuring threads the microscope column is tilted 
to the helical angle of the thread by means of a knurled 
screw having a graduated barrel. The base of the instru- 
ment is provided with three screwed feet which, with the 
aid of a built-in spirit level can be used for levelling. 
Lugs cast on the base contain eyes through which rods 
can be passed for transporting the instrument. 

A projection attachment can be fitted to the microscope 
tube and gives an image of the same magnification as 
that seen when looking through the ocular. For projection 
purposes a special 12-volt lamp is used. A camera can 
be supplied to take the place of the projector equipment 
when permanent records of profiles are required. 

In Fig. 3 the instrument is illustrated as set up for 
checking a tap. The tap is mounted on centres, the 
microscope column being set over to the angle of the thread. 
The eyepiece is fitted with a rotatable template engraved 
with a range of thread forms and sizes, each size of thread 
form having a radial index line which falls on a peripheral 
scale on the ocular. With the aid of this scale the relation- 
ship of the screw thread form to the axis of the tap can 














Fic. 4—EXAMINING A WORM Hos 


be measured. Errors in the angle of the thread can be 
measured by making one flank of the thread form coincide 
with one flank of the form on the template. The radial 
index line then indicates on the scale the amount of error 
in degrees and minutes. The opposite flank of the thread 
can be dealt with in a similar manner. Fig. 4 shows the 
instrument fitted with the projection attachment and 
set up for checking a worm hob, the hob being mounted 
on vee blocks. The thread profile is projected through 
the ocular on to the ground glass screen. The image 
projected on the screen from the protractor ocular enables 
the pitch, flank angle, thickness of tooth, and depth of 
profile to be measured. When irregular profiles are to 
be checked an enlarged drawing of the profile can be 
inserted into the projection screen for comparison. 

The largest work which can be accommodated between 
the centres of the new microscope is l#yin. by 12}in., 
and 3}in. by 9in. Deviations from the standard 
template outlines can be read to 0-0002in. by means of 
the micrometers. The agents for the instruments in this 
country are Alfred Herbert, Ltd., Coventry. 





A New Contact Su 


Saal 


JE recently had an opportunity of inspecting a new 
W sulphurie acid plant which has been installed at 
the Abbey Mills Chemical Works of F. W. Berk and Co., 
Ltd., by Simon Carves, Ltd., of Cheadle Heath, Stockport. 
The plant incorporates a number of features new to this 
country, and in it is used the vanadium catalyst developed 
by the Monsants Chemical Company of America. This 
type of catalyst has overcome the difficulties common 
to many other catalysts and has enabled the contact 
process to compete with success with the chamber method 
of producing sulphuric acid even when strengths of 80 
per cent. and less are required. The use of the platinum 
catalyst makes it essential that the sulphur dioxide gas 
should be thoroughly cleaned and all poisons removed, 
otherwise the conversion efficiency of the sulphur dioxide 
or sulphur trioxide is seriously affected. The vanadium 





Iphuric Acid Plant. 


to which the molten sulphur is delivered through steam- 
jacketed lines from the sulphur pump. The dried air 
meets the sulphur in the chequer work and the products 
of combustion pass to the next part of the burner, where 
complete combustion of the sulphur takes place, and a 
gas at a temperature of about 700 deg. Cent. containing 
about 7 per cent. sulphur dioxide leaves the burner. A 
steady sulphur dioxide content is ensured by the design 
of the sulphur pump employed and the air blower. Varia- 
tion in the sulphur dioxide content can, however, be 
made by controlling a by-pass valve fitted between the 
air suction and delivery piping. 

The temperature of the gas has now to be reduced 
to about 400 deg. Cent. before entering the converters 
containing the vanadium catalyst. This reduction is 
effected by passing the gases through two coolers in 








Fic. 1—SULPHUR 


catalyst is immune to such poisons, and its use not only 
reduces the cost of acid production and the initial plant, 
but enables larger plants to be built in single units. There 
are now units in operation producing as little as 4 tons 
and as much as 100 tons of 100 per cent. acid a day. 

As sulphur is burnt for the production of the sulphur 
dioxide at Abbey Mills Chemical Works, no purification 
system is employed, since the impurities in the sulphur 
do not affect the catalyst. Acid mist is eliminated by 
drying the air for the combustion of sulphur and for 
oxidation of the sulphur dioxide before entry to the 
sulphur burner. In addition, sulphur is admitted to the 
burner in the molten state and thereby all moisture and 
practically the whole of the ash is removed? before its 
introduction to the burner. Sublimation of the sulphur 
is eliminated owing to the small amount of molten sulphur 
present in the burner at any time. 

The plant has a rated capacity of 24 tons daily expressed 
as 100 per cent. sulphuric acid, the acid being produced 
in the form of 94 per cent. or 98 to 99 per cent. or oleum, 
whichever is desired. In addition, there are means, 
previously installed, of breaking down the acid to any 
strength. The plant is neat, simple, and compact in 
lay-out, and, as may be seen in the general views shown 
in Figs. 3 and 4, all the vessels, towers, &c., are housed in 
a single steel-framed, brick-panelled building. The 
sulphur is raised by the bucket elevator shown in Fig. 5 to 
a steel storage hopper on the outside wall of the building 
for feeding continuously to the sulphur melter, all the 
sulphur requirements for the twenty-four hours being 
fed to the hopper during the day shift. 

The melter—see Fig. 1—is fitted with steam coils 
which melt the incoming sulphur, and any dirt or foreign 
matter present is arrested by a system of baffles. The 
molten sulphur, at a temperature of 130-140 deg. Cent., 
is pumped to the burner by a pump of the piston type, 
with variable stroke to give flexibility in output, which 
is driven by a small electric motor through a speed- 
reduction gear. A duplicate melter and pump enable 
foreign substances that settle out to be removed without 
shutting down the plant. The air for combustion of the 
sulphur is dried by 94 per cent. sulphuric acid in a steel 
drying tower lined with acid-resisting bricks and filled 
with acid-resisting rings, a feature of this plant being 
the use of iron-free bricks and rings in order to produce an 
acid of as pure a quality as possible. 

A spray catcher is incorporated in the top of the drying 
tower to prevent any acid spray being carried along with 
the dried air, which would affect the running of the blower. 
The air is drawn through the drying tower.by a Roots- 
Connersville type blower, driven by electric motor through 
a short V-rope drive, and is delivered under pressure to 
the sulphur burner. 

The sulphur burner, which may be seen in the right 
foreground of Fig. 2, consists of a horizontal cylindrical 
steel tank lined with insulating brick and fire-brick, 
the front end having a compartment of chequer work on 








MELTER AND SULPHUR PUMPS 


series, air being used as the cooling medium. The cooling 
air is delivered to these coolers at a low pressure by a 
motor-driven fan, and the flow of air to each cooler is 
carefully controlled to give the gas the required tempera- 
ture. The first cooler, which deals with the hottest gases, 
is of cast iron construction and the second of mild steel. 
On leaving the sulphur dioxide coolers the gas passes 
through a circular vessel containing a filtering material 
to arrest any dust that may be carried forward. Two 
of these filters are erected in position side by side, but 














FIG. 2—INSTRUMENT AND CONTROL PANEL 


only one is in use, the other being a stand-by to be brought 
into the gas stream only when the resistance in the working 
filter becomes excessive as a result of the accumulation 
of dust. The filtering material can then be removed, 
screened, and replaced. Conversion of sulphur dioxide 
to sulphur trioxide is carried out in two stages, each stage 
being followed by a gas cooler. The oxidation of sulphur 
dioxide to sulphur trioxide is an exothermic reaction, 
and the gas, after leaving the first converter, is again 
cooled down in a steel cooler to between 400 deg. and 
420 deg. Cent. before passing into the second converter. 
Eighty per cent. of the conversion takes place in the 
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first stage with the use of only 25-30 per cent. of the 
catalyst, the balance taking place in the second stage 
where 70 to 75 per cent. of the total catalyst is installed. 
This two-stage conversion permits simple regulation of 
gas temperatures in order to obtain a maximum conversion 
efficiency ; it also gives great flexibility in operating at 
various outputs. 

After cooling with air by passage through the sulphur 
trioxide coolers, the sulphur trioxide is absorbed in 98 to 
99 per cent. sulphuric acid in the two steel towers in 
the background of Fig. 6, which are similar in construction 
to the drying tower, the first tower being arranged for the 
production of oleum. Absorption is so complete in these 
towers that normally no signs of sulphur trioxide can be 
seen issuing from the exit stack. A spray catch is installed 
at the top of the second absorber to ensure that no objec- 
tionable entrained acid is discharged to the atmosphere. 
The acid circulated over both the drying and absorber 
towers is cooled to the required temperature by water 
spray coolers. The absorbing acid leaving the second 
absorber is diluted with water to maintain the strength 
of the acid in circulation between 98 and 99 per cent. 
the optimum strength for the absorption of sulphur 
trioxide. The acid systems are provided with acid- 
resisting, brick-lined circulating tanks from which the 
acid pumps draw their supply. The make of acid is 
pumped away to storage, a connection being taken from 
the delivery mains to the towers. Each circulation system 
has duplicate pumps which are of the vertical-spindle, 
centrifugal type, direct driven by an overhead electric 
motor. 





The control of the plant is centralised in a tiled labora- 
tory under the drying tower in which the instruments 
are mounted on the panel illustrated in Fig. 2. These 
instruments comprise flow indicators for the dilution 
water, conductivity recorder for the absorbing acid 
circulation, pressure gauges indicating the pressure at 
various positions in the gas stream, blower pressure 
recorder, six-point potentiometer type temperature 
recorder giving the temperatures at the outlet of the 
burner and inlets and outlets of the converters, fifteen- 
point potentiometer type temperature indicator to show 
the temperature of the gas at other points on the plant, 
the air leaving the coolers and the acid temperatures. 
The laboratory has a bench equipped for the carrying 
out of acid and gas tests, the strength of 98 to 99 per cent. 
acid and oleum being checked by the “heat rise test.” 
The Reich test is employed for obtaining the percentage 
of sulphur dioxide in the gas before and after conversion. 
Gas-sampling lines are brought to the bench for the gas 
tests, and, in addition, the blower by-pass and dilution 
water feed are controlled in the laboratory. 

The cooling water for the acid coolers is drawn from 
the base of a cooling tower by a motor-driven centrifugal 
water pump, and is returned to the top of the cooling 
tower from the concrete sump under the acid cooler by 
a submerged vertical centrifugal pump which has a 
float switch for automatically stopping and restarting 
the pump. 

Only one shift operator is required to supervise the 
plant and perform all routine tests, and the only additional 
help is that required for wheeling the sulphur. The 





power consumption on the plant is approximately 
35 kWh per ton of 100 per cent. acid produced. Conversion 
efficiency averages 97 per cent., and the product acid 
is clear, water white, and of suitable quality for use as 
electrolyte. 








The Electricity Commissioners’ 
Report. 


THE eighteenth annual report of the Electricity Com- 
missioners covering the year April Ist, 1937, to March 31st, 
1938, just published by H.M. Stationery Office, begins 
with a reference by the Commissioners to the services of 
the late Sir John Snell, who was chairman of the Com- 
mission from its establishment in 1920 until his retirement 
in January, 1938. 

It comments on the growth in the output of electricity 
and the rising costs of generation attributable to increases 
in the cost of coal. With regard to the output in 1937, 
as many as 22,905 million units (a growth of 13-3 per 
cent. on the previous year) were generated by authorised 
electricity undertakings for the public supply, of which 
21,425 million units, or 93-5 per cent., were generated 
at ‘selected ” stations for the purposes of the national 
grid. Upwards of 14 million tons of coal and coke were 
used for the generation of the public supply, the average 
number of units generated per ton amounting to 1571. 
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During the year, the Commissioners sanctioned 645,000 kW 
of new generating plant for installation in selected generat- 
ing stations. 

Direct supplies in bulk from the national grid were 
given by the Central Board to 213 separate electricity 
undertakings, many of whom, in turn, passed on bulk 
supplies to other undertakings. 

The sales of electricity to consumers in 1937 amounted 
to over 19,057 million units, an increase of 13-4 per cent. 
on the previous year, while the revenue from the sale of 
electricity in 1937 amounted to over £83,000,000. 

During 1937-38, the Commissioners sanctioned the 
borrowing of over £19,700,000 by local authorities, joint 
boards, and joint electricity authorities for electricity 
supply purposes, bringing the total amount sanctioned 
since 1920 to the figure of over £323,000,000, while consents 
were also issued authorising the application of over 
£1,535,000 of surplus revenue in payment of expenses 
of a capital nature on distribution works such as mains, 
services, meters, &c. 

The report refers to applications which were made to 
the Commissioners for the granting of statutory powers 
authorising increases in the capital or borrowing powers 
of certain electricity undertakers; for suspending for 
short periods the rights of certain local authorities to 
purchase the electricity undertakings of companies 
operating in their areas, and for conferring powers to 
supply electricity in various areas. 

Reference is also made to the consents given during 
the year to the transfer or amalgamation of various 
undertakings ; to the progress made in inaugurating the 
national system of meter testing and certification, which 
came into formal operation as from July Ist, 1938; to 
the large number (4518) of applications dealt with relating 
to the-erection of overhead lines, and to various other 
matters. 

Appendices to the report contain interesting particulars 
concerning a number of rural electrification schemes ; 
proposals and schemes for the electrical development of 
rural areas; particulars of the awards made by the 
Referee appointed by the Minister of Labour on claims 
for compensation arising under the Electricity Acts ; 
and an analysis based on the census of production figures 
for 1935 of the amount of electricity generated and 
consumed by the various industries and trades in Great 
Britain. 








Engineers and World Peace.* 


Tue history of engineering in the main is the history 
of civilisation, and the long adventure of man in his 
conquest of Nature. His final conquest, born of long 
effort and sustained hope, dreamed of by men of olden 
time, has at length been won, and to-day he is in possession 
of the power of the air. He can fly as no bird can fly, 
at a height to which no bird can soar, and at a speed at 
which no bird can travel. But it is a strange commentary 
on human wisdom—or the lack of it—that no sooner 
has man realised this dream, and overcome all physical 
barriers around him, than others are erected in their 
place, and to-day we see overtowering the ancient barriers 
of Nature the rapidly rising frontiers of intense national 
and racial fanaticism. Are the age-long efforts of the 
race and the dynamic achievements of the last century 
to be arrested here ? World civilisation to-day would 
seem to have become different in principle, just as it 
is different in character from every civilisation which 
has preceded it. Its modern basis is scientific and 
economic. It has no physical limitations, no territorial 
barriers, and no national character that would enable 
it to be known by one name. Yet it has achieved more 
than any civilisation before it. It has extended the 
boundaries of human knowledge, enlarged the outlook 
and widened the horizons of the human mind, and at 
the hands of engineers and scientists has brought to the 
service of man many hitherto hidden sources of power 
which he is able to direct, and which some day he may 
have the moral and political wisdom to control. Its 
international character suggests an international solution 
to the many problems it has created. Already enlightened 
statesmanship is beginning to turn in that direction, 
and it is admittedly one of the brightest and most hopeful 
signs of a dark and still forbidding future that leaders 
of thought in the comity of nations are striving to look 
beyond the narrow frontiers of defensive nationalism 
for the settlement of differences that once could only be 
met by the ordeal of war. Is it too much to hope that 
in the near future all the great nations who inherit the 
same civilisation may find in international councils a 
new road to peace, and thus help to extend the benefits 
which civilisation has conferred and still can confer 
upon mankind? It may be that to secure this result 
sacrifices of national pride and vested interest will have 
to be made, in the same spirit as, but at less cost than, 
the sacrifices made by thousands of forgotten men of 
all nationalities during the last war. After all, our 
civilisation is surely worth preserving, for it contains all 
that is best and finest in the history of the race, and it 
should be possible in the great industrial and scientific 
fabric which the nations have built up, to find a solution 
to the present problem, side by side with the preservation 
of our best traditions and the national institutions which 
we each value most. 

I am speaking to the members of a profession which, 
perhaps more than any other, has contributed to the 
present conditions of our scientific life. More often than 
not, engineers upon whose skill and ingenuity this modern 
phase of civilisation has been reared have been content 
to stand aside and witness as mere spectators the passing 
panorama which they have set in motion. They have 
for the most part taken little or no part in its direction or 
control. Yet in such Institutions as ours, and others of 
greater weight throughout the world, there would seem 
to be the framework upon which, by conference and 
intercourse, some better understanding of each other’s 
national problems might be analysed and solved. 





* From the Presidential Address by Mr. A. C. Gardner to 
the Institution of Engineers and Shipbuilders in Scotland, 
October 4th, 1938. 





Water-Softening Plant at Newnham 
Pumping Station. 


N 1935 the Mid-Kent Water Company constructed 
I three bore-holes at Newnham, about 3 miles from 
Faversham. The bore-holes are 350ft. deep into the 
chalk and, as was expected, a perfectly bright, colourless 
and very pure supply of water, though of high hardness, 
was obtained. The analysis of the water is given below. 
The samples for both chemical and bacteriological exami- 
nation were taken during the preliminary test pumping. 

Chemical Analysis. 
Parts per 100,000. 
Saline ammonia... : - . 0-0005 
Albuminoid ammonia __.... 
Oxygen absorbed from 

26-7 deg. Cent. in 4 hours... ... ... 0°004 
Total solid residue, dried at 180 deg. Cent. 32-5 
Nitrogen as nitrates... ... ... ... ... 0°35 


«ahi DQSO00T 
KMnO, at 


Nitrogen as nitrites ... Nil 
Calcium ear tk. . 10-3 
Magnesium... 0-25 
.. .. er roe 0-85 
Iron and aluminium... ... ... ... Traces 
Sodium and potassium ... ... ... ... 1:6 
Sulphates as SO tc sas’ “ee ene: Se 
Chloride ee eee 
COO cc cress. oss Sek es oa 
HCO, combined Sis. ay), cb: pee a 
Hardness: Temporary ... ... ... ... 24:2 
Permmement 0.0 2.5 ce one 2 
Total Sond cess oats .- 37-4 
RETRO sO sce” doe 506. ashi’ aoe eens 
Bacteriological Examination. 
Number of micro-organisms per cubic 
centimetre growing on gelatine at 
22 deg. Cent. sim) Mics See bangee eee 
Number of micro-organisms per cubic 
centimetre growing on agar at 37 deg. 
SS ee ee 
Bacillus Coli Absent from 110 cubic centimetres 
Streptococci... Absent from 110 cubic centimetres 


The water is of a very high degree of organic purity, 





and the only treatment necessary was a softening process 


lime water as the softening reagent and large lime satu- 
rators are incorporated in the design. 

Since complete softening of the water was not required 
there was no necessity to treat the whole bulk, especially 
as the water being so pure could be fed directly to service 
if softening had not been considered desirable, It was 
therefore decided to soften a portion of the water to a low 
figure and after filtration of the softened water to mix it 
with a portion untreated, which was by-passed, and so 
obtain a mixture having the required hardness. This 
method resulted in economy in the sizes of reaction and 
sedimentation basins and in the number of filters required. 

Thirdly, softening water by lime alone without the use 
of a coagulant results in the production of some very fine 
precipitate, almost in colloidal form, and a super-saturated 
condition of the water with respect to calcium carbonate, 
which often gives rise to trouble in filters and mains by 
encrusting the sand grains or laying deposit in the mains. 
Recarbonation will correct this condition, but the process 
hardens the water again if applied before filtration, and 
if applied after filtration it does not prevent sand incrusta- 
tion. It was therefore decided to coagulate the finely 
divided chalk passing from the softening basin before 
filtration, and to lower the pH value in the process. The 
choice of a coagulant which will be effective and leave no 
after effects under such conditions is a matter of much 
importance. Ferric chloride is the coagulant employed. 
It flocs very readily and coagulates perfectly under the 
working conditions. There is no iron left in solution. 
The pH value drops to 8-2 with only a trace of norma! 
carbonate present occasionally after the coagulation 
process. The free CO, in the by-passed untreated portion 


is sufficient when it is mixed with the softened portion 
to ensure a further drop in the pH value of the latter, an: 
to give a final mixed water satisfactory from every point 
of view. 

The plant, as illustrated in Fig. 1, consists of two large 
conical sedimentation basins with a tower-shaped struc- 
ture between them. 


This structure is formed by two 











FIG. 1—-WATER-SOFTENING PLANT 


to render the water acceptable to consumers who had 
previously been supplied with a water of much less 
hardness. 

When pumping tests were carried out to discover the 
yield from the bore-holes, it was found that the discharge 
of a large volume of water over the surface of the ground 
caused the water level in neighbouring wells to rise in a 
short time. The test proved the great porosity of the chalk 
stratum, and indicated the likelihood of contamination of 
these wells with chlorides of sodium and calcium if the 
waste water from a base exchange softening plant were 
to be discharged over the ground in the vicinity. The 
lime process of treatment for softening was consequently 
the only system which could be employed. 

The water, being free from suspended matter, colour, 
and iron, and the hardness being due almost entirely to 
calcium bicarbonate, the precipitates formed by lime 
treatment would consist entirely of calcium carbonate. 
This precipitate when pure has a marketable value, and 
it was therefore decided that the design of the softening 
plant should be-such that in the process of treatment every 
possible risk of contamination of the precipitate should be 
eliminated. 

The installation was required in the first instance to 
soften 40,000 gallons per hour, and to be capable of easy 
extension later to a capacity of 80,000 gallons per hour. 
The water after treatment had to be reduced in hardness 
to not exceeding 14 parts per 100,000, and to be perfectly 
stable, with no tendency to deposit calcium carbonate in 
the mains or to cause corrosion. Free reagent in the water 
or uncomplete reaction could not be allowed. The contract 
for the installation was awarded to Wm. Boby and Co., 
Ltd., of 62, Brook Street, London, W.1. 

Since the precipitates had to be kept as pure as possible, 
the reagent had to be dosed in a form free from impurities. 
Ordinary milk of lime, lime cream, or dry powder reagents 
were therefore not possible, since lime in these forms carries 
grits and insoluble matter, which would depreciate the 
value of the precipitate. It was therefore decided to use 











AT NEWNHAM PUMPING STATION 


cylindrical lime saturators, one at either end, the space 
between being walled in to form a housing with two upper 
floors for chemical! dosing equipment, &c. On each side 
of the tower at ground level are situated two reagent 
stores. Reagent mixing is carried out on the ground 
floor. The filter house is separate and to one side. A 
similar house on the opposite side will be constructed later 
for the calcium carbonate recovery plant. Steel stair- 
ways give easy access to all parts of the plant. 

The water is pumped from the bore-holes to the top 
floor of the central tower—see drawings on page 482 and 
Fig. 2—where it enters a triple vee notch dividing chamber. 
Here it is divided into three portions which flow at the 
rates of 23,000 gallons per hour to the softening basin 
(A, Fig. 2); 3000 gallons per hour to the lime saturator 
(B, Fig. 2); 14,000 gallons per hour direct by-pass to 
storage reservoir (C, Fig. 2). 

The vee notch weir passing the flow to the saturator is 
adjustable, and provides one means of controlling the 
supply of lime water to the plant. The 3000 gallons per 
hour of lime water mixes with the 23,000 gallons per hour 
passing directly to the softening basin, yielding 26,000) 
gallons per hour of softened water. 

' The lime saturators are 12ft. diameter by 33ft. deep, 
with conical bottoms terminating 7ft. above ground floor 
level. Under each saturator a lime-mixing mill is con- 
structed in concrete for mixing the lime into a cream 
before it is delivered into the saturator. It is only neces- 
sary to charge the mill with lime once in eight hours. A 
small plunger pump delivers lime cream into the saturator 
constantly while the plant is running, at approximately 
the rate of consumption. The 3000 gallons per hour from 
the dividing chamber is metered and enters the saturator 
at the bottom, mixes with and takes into solution the lime 
delivered by the pump, issuing at the top as clear saturated 
lime water. All grits and foreign matter are left in the 
saturator and are sludged out periodically. Lime water 
is drawn off to the dosing equipment by a floating arm with 
the outlet submerged below the carbonate skin which 














Oct. 28, 1938 


THE ENGINEER 


481 








forms on the top of lime water. There is one hour’s supply 
of lime water in the freeboard above the dosing apparatus, 
and an auxiliary water supply to the saturator for making 
up losses when sludging. 

The dosing equipment is situated on the lower floor 
of the tower just above the top of the sedimentation basins 
(Fig. 2). It consists of an orifice tank with tapered valve 
operated by a float in the dividing chamber on the top 
floor. Any variations in flow from the pumps is auto- 
matically compensated by the dividing weirs and by the 
amount of restriction of the orifice by the tapered valve, 


trough edge in each basin. In the centre of each basin 
is a floc-conditioning chamber fitted with motor-driven 
flocculating paddles. The chamber is open and flaired 
at the bottom to decrease downward velocity and the 
sides are carried above the top of the basin to form a 
turret housing for the mechanical flocculating equipment. 
The design of settlement basin provides for constant 
reduction of upward velocity during the sedimentation 
period and the formation of concentration zones of 
suspended matter in the lower portion of the basin which 
effectively aid in trapping the lighter particles. Pre- 
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FiG. 2—ARRANGEMENT OF PLANT 


which proportions the chemical dose in accordance with 
the rate of flow. A ball valve in the orifice tank maintains 
a constant head of lime water over the orifice. The portion 
of water to be softened passes from the dividing chamber 
down a vertical flume and underneath the lime orifice 
tank, where it meets the lime watér discharge, and both 
are intimately mixed in a baffled trough before passing 
into the softening sedimentation basin—see page 482. 
The softening and the coagulation sedimentation 
basins are of the same size and design, conical with 
straight portion at the top, 40ft. diameter by 30ft. 
deep, with covered top and internal decanting trough 
system which gives even decantation over 350ft. run of 








IN CENTRAL TOWER 


cipitates are easily removed from the cone bottom under 
the hydrostatic head in the plant. 

The softened water passes from the softening basin 
to the coagulation basin through a duct underneath 
the lower or dosing floor of the tower, and receives its 
dose of 0-75 g.p.g. of ferrie chloride. Riffle walls in 
the duct cause intimate mixing before the water enters 
the central floc-conditioning chamber similar to that in 
the softening basin. Coagulation and sedimentation 
are excellent, leaving very little suspended matter to be 
dealt with by the filters. The ferric chloride is supplied 
in lumps in | ewt. drums, and is prepared as a solution 





in a rubber-lined tank, the top of which is only a few 

















inches above the floor at ground level. An ebonite pump 
delivers the solution to a stock tank on the dosing gear 
floor from which it gravitates to an orifice dosing tank 
similar to the lime dosing tank. The tapered needle 
valve controlling the dose is automatically operated by 
the float gear in the dividing chamber previously described. 
All vessels, pipes, and fittings are of special materials 
to resist attack by the ferric chloride solution. One 14 H.P. 
motor in the central house at ground level drives the ferric 
chloride pump, the lime pump, and the lime mixing mill. 

Special precautions were taken to prevent contamina- 
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tion of the calcium carbonate precipitate by corrosion 
of metals. For example, the lime dosing orifice tank is 
rubber lined ; the orifice and tapered valve are of Monel 
metal; the flocculating equipment is of timber shod with 
lignum vite running in a porcelain bearing. The sludge 
recovery pipe is glass covered inside and out, and the 
sludge valve is glass lined of rubber diaphragm type. 
After dosing with lime the water carrying the precipitate 
does not come into direct contact with any metal. 

The filters (Fig. 3) are accommodated in a reinforced con- 
crete filter house by the side of the plant. Three horizontal 
units, each 8ft. diameter by 10ft. on the straight, are at 
present installed and deal very easily with the duty. 
These filters are washed as a routine matter after 100 
hours’ run, but so efficient is the coagulation and sedi- 
mentation process and so little resistance to filtration 
is offered by the ferric hydroxide coagulum, that, the 
makers state, the filters would run for twice this length 
of time if necessary. The filters are washed with untreated 
water directly from the pumps, preceded by air scour. 
Air is obtained from an air blower. The wash water 
consumption has the very low figure of 0-3 per cent. of 
the water filtered. Although very pure, the water is 
sterilised by chloramine treatment to guard against 
accidental contamination. Daily tests are carried out 
on samples of the treated water, the mixed waters and 
on the lime water, and the results are very consistent. 
The treated water and the by-passed untreated portion 
mix in the common delivery pipe to the storage reservoir 
which provides a positive suction head on the distribution 
pumps. The mixed waters are thoroughly blended by 
being discharged into a mixing chamber constructed 
inside the storage reservoir. The chloramine plant is 
arranged to dose fhe whole supply on the way to the 
storage reservoir, where thorough mixing takes place. 
The storage reservoir has a capacity of 100,000 gallons. 

















FiG. 3—FILTRATION PLANT 














Fic. 4—CHEMICALS MIXING PLANT 
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When extension to 80,000 gallons per hour capacity is 
required, three more filters will be installed in the 
existing filter house; a second set of dosing equipment 
will be added on the dosing floor, and the second saturator 
will be brought into operation. All concrete work necessary 
for the extension was carried out in the first instance. 
The plant will then operate as two 40,000 gallons per hour 
units in parallel so far as measuring, dosing, by-passing, 
&c., are concerned. The sedimentation basins are capable 
of taking the full load. All pipe sizes were calculated for 
handling the ultimate load. 

Further provision has been made for treating the whole 
of the water and stopping the by-pass in the event of 
gross pollution of the supply, such as access of oil to the 
underground supply as the result of destruction of the 
engine oil storage tanks by hostile aircraft. By-pass 
connections are provided so that in any such emergency 
the two 40,000 gallons per hour dosing units and the two 
sedimentation basins may then work in parallel, 
the softening reagent and the coagulant being added at 
the same time. Additional filter units would then be 
necessary, but present results indicate that the filters 
are capable of taking a heavy overload. 

A continual check on the pH value of the water at 
various stages of the treatment was maintained for months 
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FIGS. 5 AND 6—HARDNESS CHARTS 


by a Kent Multilee pH recorder. It was found that 
deviations from the straight line were very small, and 
further that the deviations could’ be co-related to slight 
changes in hardness, so that in this instance hardness 
can be interpreted in terms of pH value. 

A typical example from the daily recorder chart is shown 
in Fig. 5. The average pH values of the water at various 
stages are as follow :— 


Outlet from softening basin (prior to 
Cumgulbbion Fi! *.. 50345 od se! Ac and OS 
Outlet from coagulation basin (prior to 


on 
= 


filtration) Plat EAE PL ee DO 
Filtered water mixed with by-passed portion 
(as pumped to service)... ...  ...  «. 
The consistency of the results obtained from the plant 
are shown by the graph of a month’s continuous working 
without shutting down the plant for any purpose— 
Fig. 6. 
The cost of treatment is low, as set out below : 
d. 
r4 330! per 1000 
0-018 | gallons 


0-438 


(a) Reagents only : Lime as 
Ferric chloride 
Chemicals for test 


Total reagents ... 
Unskilled attention 2 

hours per day ... 
Skilled attention 1 

hour per day . 


(6) Labour only : \ 

0-080 | per 1000 
{ gallons 

0-050) | 


0-130 
Total cost of labour and chemicals, 0- 568d. per 1000 gallons. 


Total labour costs ... 


The plant was designed and built by William Boby 
and Co., Ltd., of Brook Street, London, W.1, to the 
requirements and with the collaboration of F. L. Ball, 
M. Inst. W.E., engineer and managing director of the 
Mid-Kent Water Company. 








Mr. H. W. Dicxinson.—All who know him will be 
pleased to hear that the Honorary Degree of Doctor of 
Engineering has been conferred on Mr. H. W. Dickinson, 
by Lehigh University. Mr. Dickinson is at present in 
America completing a lecturing tour and is not expected 


Shipbuilders, Shipowners and 


International Trade.* 
By Major T. RUSSELL CAIRNS, T.D. 


DEVELOPMENT OF THE TYNE FROM EarRLy Times. 


ORIGINALLY the shipping business of Newcastle was 
conducted on the shores of a burn which passed down a 
gorge now represented by the important thoroughfares 
of Grey Street, Dean Street, and the Side. The Sandhill 
was regularly covered and uncovered by the tide, but 
improvements were gradually made; a small quay was 
formed running from the Sandhill towards Sandgate, 
and the Side and Sandhill became the sites of shipping 
offices. There is evidence that coal was by the 
ancient Britons and to a slight extent by the Romans 
in this country; but the sea-borne coal trade did not 
begin until the thirteenth century. In the reign of 
King John—and, if my history is sound, Magna Carta 
was signed in 1215—a charter was given to a Guild of 
Free Merchants. The Newcastle Trinity House obtained 
its first Royal Charter in 1536, although, of course, it 
was in existence as a corporate body many years before 
that. Now, had it not been for the development of its 
shipping facilities and its coal trade, there can be little 
doubt that Newcastle would have followed the fate of 
numerous other seaports in England, such as Poole, 
Ipswich, Boston, and many others on the South and 
East Coast which in their day did a brisk business. 

The development of the river was, however, lamentably 
slow, and we have to admit that the cardinal reason 
was that the Tyne and its trade were the monopoly of 
the City of Newcastle-upon-Tyne, except in very early 
times when apparently the Bishop of Durham disputed 
the rights of the city. As late as 1774 there is a report 
describing it as “capable of becoming one of the finest 
rivers in the world,” but converted by ignorance, inatten- 
tion, and avarice into “a cursed horse-pond.” The 
charge of avarice was probably engendered by the opposi- 
tion of Newcastle to the development of port facilities 
in the region of Jarrow and the mouth of the river. The 
Tyne is, however, a man-made river and there is no doubt 
that the development of its ships, its shipbuilding, ship- 
ping facilities, and its trade, were due to the enterprise 
of individuals. 

In its subsequent development, however, a tribute 
must be paid to public bodies. First, the Newcastle 
Corporation has always been to the forefront in improving 
the facilities at Newcastle itself, and it is noteworthy 
that it has tackled the problem not only of exports but 
also of imports, and has provided fine quays so that we 
have every inducement to increase our import trade. 
Secondly, the Tyne Improvement Commission came into 
being in 1850, and to that Commission is due the credit 
of the modern port of Newcastle. Up to 1850 vessels 
entering the river did not generally exceed 400 tons 
register, and above the city itself there was only barge 
traffic. In fact, the passing of the River Tyne Improve- 
ment Act in 1850 is one of the most historic events in the 
industrial history of Tyneside and the North-East Coast, 
as the resulting revolutionary advancement of the port 
facilities brought about great developments in the coal 
and other trades, and more particularly in the shipping 
industry. By 1872, the Tyne was officially described 
as ‘the most noteworthy example of river improvement 
within the bounds of the United Kingdom.” There 
you have an example of the beneficial influence of legisla- 
tion upon industry ! 

Newcastle was an established habitat of shipowners 
even before the Norman Conquest, although, in those days, 
its ships were not purely cargo vessels; a transaction 
for the sale of a ship in Newcastle is recorded in the 
reign of King Stephen. At the beginning of the seventeenth 
century there were about 400 ships engaged mainly in 
the Newcastle coal] trade, and in 1642 Newcastle was 
described in the House of Commons as being “ @ nursery 
of shipping.” By 1702—on the basis of the number of 
ships belonging to the port—Newcastle was the third 
port in the Kingdom, having 163 vessels; but, ships 
were not in those times the ships that we know to-day, 
nor, it seems, was there that co-operation between 
shipbuilder and shipowner that is so valuable to-day. 
Apparently the earliest attempt to apply steam power 
to navigation was by Jonathan Hulls in 1737, and, 
incidentally, the diagram of his invention appears to be 
a forerunner of the designs of the famous Heath Robinson ! 
No advantage seems to have been taken of that particular 
invention, and the marine steam engine was not developed 
until the early part of the nineteenth century. It is 
interesting to note, too, that in the early days ships were 
owned by one or two people, or perhaps by a family. 
Later on, when ships became bigger, the old scheme of 
sixty-fourths was introduced in which each investor 
held one or more sixty-fourths of the whole ship. Their 
liability was unlimited, so that although the system worked 
well when dividends were declared, it did not work nearly 
so well when bad times came and the sixty-fourthers 
were called upon to make an additional contribution 
towards the running of the ship. From 1870 ships 
increased in size so that it is not surprising to find that, 
in common with many other industrial enterprises, ship- 
owners took advantage of the Companies Acts and 
formed limited liability companies. The increase in the 
size of tramp steamers was coincident with the opening 
of the Suez Canal, and it is to the shipbuilders of the 
Tyne and Wear that pride of place must be accorded as 
the pioneers of this transformation. It is, indeed, true 
to say that from about 1870 until the early years of the 
present century the bulk of British steam tramp ships 
hailed from East Coast ports, although, of course, the 
Mersey and Clyde maintained some of the finest sailing 
vessels then owned in this country. Subsequently, there 
was a geographical change in the location of ownership 
of tramp steamers, and, among other places, the 
Clyde developed a fine fleet, while between the early 
years of the present century and the war, South Wales 
made such strides that by 1914 Cardiff was one of the 
most important tramp steamer ports in the United 
Kingdom. 





* From the Presidential Address delivered to the North-East 
Coast Institution of Engineers and Shipbuilders, Newcastle-on- 


As I have indicated, the principal trade of the Tyne 


for many centuries has been her coal exports. In 1885 
the total had amounted to nearly 10,000,000 tons, while 
immediately before the war it was over 20,000,000 tons. 
I would, however, direct your special attention to the 
fact that ours was and is mainly an export trade. You 
may well think that other ports have been wiser in develop- 
ing both exports and imports, as, for example, Bristol, 
Liverpool, and Glasgow, but the denser population of 
the hinterland of these ports should not be forgotten, 
as well as their appetite for raw materials. 


INTERDEPENDENCE OF SHIPOWNING AND SHIPBUILDING. 


So much for the past; but this brief history does 
indicate that the ship is the instrument by which a ship- 
owner and his servants afloat and ashore serve the com- 
munity and earn their livings while the shipbuilder and 
the marine engineer provide that instrument. Briefly, 
it indicates the close interdependence of the shipowning 
and shipbuilding communities. Now, as I understand 
it, this Institution exists for the advancement of the 
sciences of engineering and shipbuilding, ‘.e., for progress 
in shipbuilding and marine engineering. It is therefore 
to be assumed that any shipowner who enters member- 
ship of the Institution commits himself to the support 
of the improvement of ships. While every shipowner 
likes to have the most efficient ship he can get, your 
progress may sometimes be a nuisance to him if he is 
not in the fortunate position of being able to purchase 
a new ship. It is common knowledge that the type of 
ship that can be turned out to-day, thanks to a large 
extent to engineers and naval architects getting their 
heads together during the period of the slump, is com- 
mercially very much more profitable than the equivalent 
ship of twenty or even less years ago. One of your 
members, Mr. Wilfrid Ayre, in addressing you a few years 
ago, expressed the view that improvement in trade 
would not speed up further technical development ; 
in short, a brisk demand for ships and their engines 
tends to encourage repetition work. As your shipowner 
President, I feel it my duty, reluctantly or otherwise, 
to express the hope that this Institution will always be 
able, in good and bad times, to keep together a corps of 
men who have always something better to offer the 
owner in hulls, engines, and propellers. : 

In the shipping trade there is from time to time room 
for the opportunist, when a ship that is a comparatively 
poor article from the builder’s or engineer’s standpoint 
may succeed in making a profit ; but if a company is to 
keep its business going year by year for long periods, 
taking good times with bad, it is necessary that it should 
have ships of a high class to begin with and which are 
so far as possible kept up to date. Every effort shouid 
be made by the owner to give the builder an opportunity 
for suggesting improvements when he comes to supply new 
ships, and the builder in turn should always be in the 
position to offer something better than before. The 
excuse for lack of progress in ship design which I have 
heard from time to time, that the owner did not give the 
tenderer sufficient time to put forward new ideas, must 
be completely eliminated; and there is that tendency 
already. In the case of my own company, we were among 
the pioneers in the use of the steam turbine and in the 
return towards finer lines in cargo vessels, and we have 
never had cause to regret the introduction of what was 
then unorthodox practice. 

In preparing this address I was tempted to speculate 
upon the question whether there was adequate co-opera- 
tion between shipowner and shipbuilder. As I have 
indicated, under modern conditions the “owner” is 
almost without exception a limited company, which, 
in dealings with builders and the rest of the world, is 
usually represented by a “managing” firm. Whether 
the managing firm is dealing with passenger liners, or 
cargo liners, or tramp vessels, it must, among its servants, 
accumulate in the course of years of work much useful 
experience, not only in the field of financial and com- 
mercial operations, but in relation to the effect of weather, 
wear and tear, and wasting on the various parts of a 
ship and her machinery, as well as competent opinions 
on the suitability of various types of ships for certain 
services. 

With the complexity of modern conditions and the 
size of modern undertakings, together with the high 
degree of development in the technique of shipbuilding 
and marine engineering, it would be absurd to expect to 
find mastery of all these matters in the ship manager 
himself. His own immediate training has usually been 
in commercial and financial management, but it is certainly 
desirable that he should be able to appreciate intelligently 
the trend of matters which will arise for discussion between 
builders and his own technical advisers, whether these 
be marine superintendents with a background of experience 
in command of ships, or naval architects who, in addition 
to general ship-designing experience, have specially 
studied the requirements of his own trade, or superin- 
tendent or consulting engineers who combine experience 
of the actual running of machinery at sea with the accumu- 
lated experience of results of wear and tear in ships 
running under the conditions of his usual trade. Even 
the most industrious shipbuilder cannot keep in touch 
with the day-to-day work of various types of ships, 
so it may surely be considered natural for the shipowner 
to hold that, through his technical staff, he should 
exercise some influence on the details of design and 
construction of any new ship which he proposes to put 
in hand. 

“Mass production” of ships has sometimes been 
advocated, and was to a certain extent carried out during 
the Great War; but I think that even discounting some 
features which were due to war-time conditions during 
the construction of the “ standard ” ships, these vessels 
did not commend themselves to owners. If all standardised 
work were on a “ Rolls-Royce ” basis, the user might not 
have much about which to complain, except price ; but 
one can call to mind defects or errors in the design 
of some mass-produced cars which persisted through 
series of thousands of cars, and similar persistence of 
errors would probably run through a very long list of 
mass-produced ships. : 
The big steps in improvement in ships and their 
machinery must usually originate with the builders ; 
acceptance of the risks arising from the new practice 








back in this country till the end of November. 





Tyne, October 14th. 





must usually depend on the owners, on the responsibility 
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of their own technical advisers. If the innovation is not 
@ success, the owner loses his money, while his advisers 
lose their reputation, which, in some cases, means their 
livelihood. Apart from the question of innovations, the 
builder knows well what an owner’s ideal must be—the 
ship which at lowest first cost and with minimum running 
costs will do the work desired. Running costs in this 
sense must include not only fuel and wages, but stores, 
insurance, and wear and tear repairs. In_ technical 
matters the greatest differences of opinion between owner 
and builder, and to some extent between owner and 
owner, will often arise over the relative importance 
of first cost and running costs. The relative import- 
ance of any proposed capital expenditure to obtain reduced 
fuel consumption is easily weighed up along with a pro- 
posed or guaranteed saving of fuel cost ; but the utility 
of an increased first cost aimed to reduce liability to sea 
or other damage, or to reduce cost of wear and tear or 
corrosion renewals, is not simply calculable, and the 
owner has to do as he feels is best, guided, one might say, 
by instinct. Actually, that instinct is the result of many 
repair accounts. 

At times of rapid improvement of practice, it may seem 
tragic that a ship not yet worn out may be made obsolete, 
and her current or recent value brought to scrap level 
by the greater efficiency of up-to-date vessels. This is 
all the more disturbing if times have been such that it 
has not been possible to provide out of earnings for 
depreciation. Such sensational improvements are not 
frequent, and when they do come are not immediately 
available in many vessels; but it would certainly seem 
advisable that owners of all nationalities should carefully 
remember depreciation as a very important part of the 
real cost of carrying each cargo, so that it may always 
be in view when considering the lowest rate of freight 
which they can accept. The new ship, whose annual 
depreciation must necessarily be high, should be helped 
by her low running costs, while the old ship whose running 
costs may be high is helped along by the comparatively 
small sum involved annually in her depreciation, if she 
has earned any in the past. It is no doubt a source of 
comfort to the builder, and the reverse to an owner, 
that a ship is most distinctly a ‘* wasting asset.”” Some 
of us have seen old wooden collier brigs still at work 
when eighty to one hundred years old, but the modern 
steel ship usually reaches the ship-breaker’s yard before 
she is thirty years old, if some peril of the sea has not 
put her out of action before that age. 

In short, then, if the owner is not interested in ship- 
building and marine engineering. he ought to be, and 
I hope that during my period of office the roll of shipowner 
members of the Institution will increase. 


PRESENT STATE OF SHIPPING AND TRADE. 


Now I would like to devote some time to an examina- 
tion of the present state of shipping and of trade generally. 
Valuable as statistics are, the best evidence of the fact 
that shipping is not in a prosperous state is that we 
ourselves can see from day to day that the number 
of vessels lying up in the River Tyne is unfortunately 
gradually increasing. At the end of August, 1937, there 
were but four vessels laid up, whereas at the end of August 
this year there were forty-one. These figures show an 
even greater disparity than the figures of the whole of 
British shipping. Throughout the country, at the end 
of June, 1937, there were 44 ships (96,663 tons) laid up, 
but at the end of the corresponding month in 1938 there 
were 159 vessels, aggregating 444,005 tons, and there 
does not appear to me any probability of an early improve- 
ment in the freight market. I do not want to bore you 
with a string of figures, but as many of you already know, 
the Chamber of Shipping compiles an index number of 
freight rates. For that purpose the year 1929 is taken as 
a basis, and the basic figure is 100. Now, as again most 
of you know, British shipping passed through a period 
of deep depression between 1929 and 1936, when at last 
there was a revival, and taken as a whole 1937 was one 
of the best years that we have seen for a long time. The 
peak was reached, however, in September of 1937, when 
the index number of freights was 172-22, but by the end 
of the year the figure had slumped to 118-78. To use 
the word of the day, that “‘ recession’? has continued 
throughout this year. In 1938 not once has the monthly 
freight level reached even 100, and so 1938 has seen more 
and more vessels going to the buoys and has been so far 
an entirely unsatisfactory one for tramp ship owners. 
It is often said that 1937 was a boom year for British 
shipping, but a rather closer examination of the facts 
leads one to doubt whether it was anything more than a 
year of normal prosperity. I think I am correct in saying 
that never before has anything approaching a period 
of prosperity been so short lived. Trade cycles are no 
longer true to text-book form, and—if among such 
a distinguished audience I may use an engineering term 
in & commonplace way—i would say that the trade 
cycles are now decidedly excentric. As I have said, 
freight levels were up in 1937, but so also were costs, 
and there remained many years of leeway depreciation to 
make. 

During recent years not only have we produced the 
finest ships that have sailed the Seven Seas, but we have 
also improved our rates of wages and the manning of our 
ships. I need not remind you that shipping is an inter- 
national business and we are constantly in competition 
with the ships of other nations. I have reliable statistics 
showing that when, for comparative purposes, the wages 
of sailors of all the maritime nations in the world are 
placed upon a common basis, there is only one European 
country that pays a rate of wage higher than that paid 
in this country, and that is only by a very small per- 
centage indeed. Every one of our other competitors 
pays a lower rate of wage and it may astonish some 
of you to hear that that rate falls in one case to as low 
as 25 per cent. of the wage paid by this country. 

It is a much more difficult matter to compare the man- 
ning of ships, but there again I have reliable statistics 
showing that Great Britain leads the world. Nor are 
wages and manning the only factors to be considered. 
Notwithstanding the attacks to which British ships are 
subjected from time to time, our social services are far 
and away superior to those of other maritime nations ; 
but naturally all of those items add to the cost of running 
of our ships. A recent improvement in our social service 





is the introduction of a pension fund for every merchant 
navy officer and engineer. That scheme has increased 
their sense of security and has made the sea service more 
attractive. 

One special difficulty with which we have been con- 
fronted over the past few years is that of obtaining an 
adequate supply of engineers. The dearth of skilled men 
is due to a variety of causes, including (a) the trade 
depression from 1929 to 1936, when the number of appren- 
tices was at a very low ebb; (b) the present demand in 
shipbuilding and ship-repairing for skilled men; and 
(c) the new openings, such as aircraft factories, and so 
on, for which skilled men are eligible. 

Having dealt with ships I must now deal briefly with 
coal. As I told you, towards the end of the nineteenth 
century our coal exports were increasing by leaps and 
bounds, but since the war they have been going down 
and down and down. Our best year on the Tyne was 
1923, when the total was over 214 million tons, but in 
1937 the total had fallen to just over 13 million tons. 
The exports from the Tyne during 1938 are already 
almost a million tons less than they were for the corre- 
sponding period of last year. Moreover, it is now not at 
all unusual to find that steamers are bunkering at near 
Continental ports, and thus it is now literally true that 
in the ordinary course of commerce ships are bringing 
coals to Newcastle. 

There is one other aspect of business life to which I 
would invite your attention. You will no doubt have 
noticed that since the war our units of business are 
becoming bigger and bigger, so that our limited companies 
now more closely resemble the business corporations so 
well known in America. Amalgamations and rationalisa- 
tions are now quite commonplace. You will remember 
that our sister form of transport, the railways, were 
amalgamated shortly after the war, so that instead of 
a large number of companies we now have but four. 
Similar reorganisations have also taken place in other 
industries ; indeed, I have an inkling that the ship- 
building industry itself is not immune from rationalisation. 


NATIONAL AND INTERNATIONAL TRADE. 


Now, if I may, I would like to say something upon 
national and international trade. Although the birth- 
rate in the United Kingdom is falling alarmingly, it is 
nevertheless true to say that the population of the world 
is now about 20 per cent. more than it was just before 
the war. If international trade remained unfettered 
and shipping could take full advantage of the growing 
needs of civilisation, and the very considerable improve- 
ments in the means of communication, transport, &c., 
that have been achieved during the past quarter of a 
century, then the increase in world trade should be 
considerable. In point of fact, however, since the war, 
ever increasing trade restrictions have been imposed by 
all the countries of the world, including our own. We 
live in a time of import quotas and of tariffs and of 
similar limitations upon trade. The gold standard 
has been abandoned and exchange equalisation funds 
are in operation, so that it might rightly be said that the 
expansion or contraction of trade in any one of the great 
countries is now not so readily reflected in other countries. 
You will no doubt remember that recently the British 
and French Governments invited M. Van Zeeland to 
institute an inquiry into the possibility of obtaining a 
removal of quotas and other obstacles to international 
trade and to suggest means by which that trade could 
be increased. After his inquiry, one of his proposals 
was that the five principal economic countries—Great 
Britain, United States, France, Germany, and Italy— 
should explore the ground so that they might conclude 
an economic pact on the basis of certain suggestions 
that were embodied in his report—and, of course, the 
British and American Governments are discussing a 
trade agreement. From the point of view of shipping 
it is eminently desirable that that policy be pursued 
so that other trade agreements may be arranged and 
greater freedom of international trade thereby assured. 

As I said earlier in this address, our trade cycles are 
now excentric, and it is quite possible for one of the major 
countries to-day to experience conditions of trade activity 
or inactivity that are out of line with the trade activities 
of other countries. From the figures compiled by the 
Economic Intelligence Service of the League of Nations, 
it is apparent that recovery in industrial production 
proceeded less uniformly in the different individual 
countries between 1932 and 1936 than it did, for example, 
between 1925 and 1929. In our own country, both 
employment and industrial production regained the 
1929 level by 1934, and by 1937 were considerably above 
that level. In the United States employment and produc- 
tion had not quite regained the 1929 level, even at their 
peak, during the first half of 1937. In France the 
depression levels of 1932 persisted and there was very 
little recovery indeed by 1937. Germany succeeded 
in making a marked recovery, and in 1937 industrial 
production was considerably above the 1929 level, and, 
unlike the United Kingdom and United States, there 
was no marked recession towards the closing part of last 
year, although it is believed that there has been some 
recession during this year. 

These facts tend to show that an individual country 
can impose quotas or tariffs or other restrictions upon its 
trade in such a manner that its national prosperity or 
decline is not immediately dependent upon or reflected 
in the trade of other countries, although cumulatively 
the limitation of exports must necessarily be shown in a 
limitation of imports elsewhere. I suggest that if the 
facts and figures are examined it will be found that in 
some countries there has been a considerable reduction 
in the proportion of exports to national income. The 
outstanding example is the totalitarian state Germany, 
while we ourselves would appear to place greater reliance 
nowadays upon internal expansion than upon recovery 
of our export markets. In practically every other 
European country, and in Canada and the United States 
of America, there appears to be a decline in export trade ; 
but, on the other hand, there has been a marked expansion 
in Japan’s export trade since 1931. In our own export 
trade there are three main difficulties :— 


(1) The refusal of certain foreign countries, for which 
the United Kingdom is a most valuable market, to 





reciprocate by buying substantial quantities of our 
manufactured goods. 

(2) The competition which is met with from goods 
from certain foreign countries which are subsidised for 
export. 

(3) Competition from goods which are produced 
under conditions of standards of life so far out of relation 
to those existing in Great Britain as to render it quite 
impossible for the United Kingdom to compete. 


In 1936 the improvement in our export trade was 
about 10 per cent. above 1935, and in 1937 the improve- 
ment was almost 20 per cent. above 1935, whereas, during 
the first six months of 1938, exports and re-exports 
were down by over £25,000,000—a decrease of over 
8 per cent. compared with the corresponding period of 
last year. It may well be true in theory that in the 
long run it is advantageous for some countries to restrict 
their exports and limit their trade beyond their own 
borders, but I cannot conceive that that policy would 
ever be advantageous to Great Britain and certainly it 
would surely lead to a marked reduction in our shipping. 
It is, of course, a truism to say that without exports 
there cannot be imports, and with a general diminution 
in international trade there will also be a diminution 
in the number of ships employed, and as British shipping 
has at present such a large proportion of that carrying 
trade, it follows that in such an event our losses would 
be correspondingly greater than those of any other 
country. 

Perhaps I may remind you that the prosperity of a 
country is determined not simply by the excess of visible 
exports over visible imports, but by the excess of its 
visible and invisible exports over its visible and invisible 
imports. Our invisible exports, as you will remember, 
consist to a very large extent of British shipping services, 
and as nearly as it can be estimated the contribution of 
British shipping to our invisible exports in 1937 was 
£130,000,000. Any factor that tends to diminish that 
total succeeds in affecting our international prosperity 
not only directly, but also indirectly. The direct effect 
of either the diminution of international trade or of the 
introduction of some factor temporarily affecting that 
trade is that our invisible exports decline. The indirect 
effect is, of course, that there is a loss of utilisation of 
services ancillary to shipping, such as those of sea-going 
personnel, pilots, boatmen, and dock labour, and then, 
in a slightly wider circle, services such as those of ship- 
repairers, tugs, suppliers of ships’ stores, and others similar, 
and, in a still wider circle, there is an adverse effect upon 
industries such as coal mining. 

THE FUTURE. 

Having outlined the past and the present, a very 
natural question is, I know, ‘* What of the future ?”’ 
We have seen that the control of businesses has passed 
successively from the private citizen to the family, to 
the partnership of sixty-fourthers, to the limited company, 
and to the corporation. The River Tyne has been 
developed in a similar manner, first by individuals, then 
by firms, then by municipal corporations, and now it is 
controlled in the main by a Commission. In local govern- 
ment circles there are rumblings of the unification of 
the municipal bodies on the Tyne. Foreign trade has 
been built up free from fetters and restrictions, but to-day 
almost at every turn we are faced with trade pacts and 
regulations. ‘Totalitarianism is already practised by 
at least two European nations. Are we then heading 
for the period when trade and industry, and ships and 
shipbuilding, and all the rest of it will be vested in the 
bureaucracies of the different nations, and is each of 
those nations to be an entirely independent, self-supporting 
country ? 

If that is likely to be the case, then all of you will 
realise what is likely to happen to our export trade, and 
accordingly it ill becomes me to proceed with this gloomy 
prognostication. Let me, however, not end on such a 
pessimistic note. Sketchily as I have reviewed it to-night, 
the coal exports and the commercial life on the River 
Tyne have been in existence for at least a thousand years, 
and if I give you no other prophecy I will at least predict 
that the Tyne will be flowing as strongly as ever a thousand 
years hence. 








BRITISH STANDARDS INSTITUTION. 


All British Standard Specifications can be obtained from the 
Publications Department of the Institution at 28, Victoria Street, 
London, S.W.1. The price of each specification is 2s. 2d. post 
free, unless otherwise stated. 





FERROUS PIPES FOR LAND BOILERS. 


No. 806—1938. This specification applies to the general 
and detailed constructions of the pipework connecting a 
land steam boiler to engine, turbine, or industrial plant 
and all auxiliary pipework in connection therewith, 
together with the individual pipes and pipe fittings forming 
parts of such installations for (a) pipes of any bore where 
the pressure exceeds 50 lb. per square inch, (6) pipes over 
10in. bore for steam at pressures of 50 lb. per square inch 
and below. The specification does not apply if the 
temperature exceeds 900 deg. Fah. Complete specifica- 
tions are embodied for cold-drawn and hot-finished weld- 
less steel pipes and for hydraulic (water-gas) and roll lap- 
welded steel pipes, together with specifications for flange 
material and for rivets and rivet bars. The maximum 
permissible working pressures and temperatures for the 
different materials are specified, together with formule, 
governing the scantlings of the pipes. The specification 
also deals with the method of attachment of flanges and 
provides for screwed, riveted, and welded flanges. After 
consideration of the ultimate tensile stress, yield point, 
proof stress, and proportional limit of steel, it was decided 
to use the proportional limit as the basis for working 
stresses. The reasons for the adoption of the proportional 
limit are set out in an appendix. This specification applies 
only to ferrous pipes, pipework, and fittings. Additional 
requirements are in course of preparation for copper and 
copper alloy piping for land boiler installations.—Price 
3s. 8d. post free. 
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The prices quoted herein relate to bulk quantities. 
A comprehensive list of the prices of materials mentioned below will 


f.o.b. steamer. 
British Trade with Poland. 


The Report on Economic and Commercial 
Conditions in Poland, dated June this year, issued by 
the Department of Overseas Trade (price 1s. net), contains 
a comprehensive survey of the trade of that country 
during the years 1936-37. The Report points out that 
Poland imported increased quantities, among other things, 
of ores, pig iron, and scrap, copper and other metals, 
engines, machines, and motor vehicles in 1937. Of the 
total imports, however, the proportion from the United 
Kingdom fell from 14-1 per cent. in 1936 to 11-9 per 
cent. in 1937, and of exports to the United Kingdom 
from 21-6 per cent. of the total in 1936 to 18-3 per cent. 
last year. In 1937 Poland imported metals and manu- 
factures thereof to the value of Zlote 202,805,000, of 
which the United Kingdom supplied to the value of 
Z. 26,563,000. This compares with the 1936 figures 
of Z. 129,249,000 and Z. 21,264,009 respectively. The 
value of the machinery and apparatus and electrical 
equipment supplied by the United Kingdom last year 
totalled Z. 16,157,000, against Z. 22,301,000 in the previous 
year, out of total imports worth Z. 118,080,000 in 1937 
and Z. 90,437,000 in 1936. It will be seen, therefore, 
that the United Kingdom’s trade with Poland has not 
expanded in proportion to the total. This is largely 
due to the increase in direct trade by Poland with overseas 
territories which has reduced imports of raw materials 
through the United Kingdom. In 1936, Polish trade 
with this country represented 1-2 per cent. of the total 
imports and 1-1 per cent. of the total exports, and the 
latter figure indicated a steady rise since 1932, when 
Poland took only 0-5 per cent. of our total exports. 
There are, however, great possibilities for the marketing 
of British goods in Poland. In view of the general shortage 
of capital to meet the rapid development taking place 
there, credits are eagerly sought, and few countries at 
the present time are in such a good position to grant these 
facilities as is Great Britain. Polish trade with Austria 
was relatively greater than with any other country 
during the three years 1934, 1935, 1936, and since the 
* Anschiuss ” negotiations have been taking place in 
Berlin with a view to coming to some rearrangement of 
trade. In 1936-37 trade balances in favour of Poland 
were derived from the United Kingdom, Sweden, Italy, 
Belgium, and Finland, whilst on the adverse side were 
the United States, Australia, British India, Netherlands 
East Indies, the Argentine, Brazil, and Egypt. 


Pig Iron. 


The pig iron position has undergone little change 
during the past week, and consumers are reluctant to enter 
into large forward contracts. Although purchases have 
been restricted to the covering of immediate needs, how- 
ever, conditions have been a trifle more active. The 
recent slight improvement at the foundries in the Middles- 
brough area has been maintained. Supplies of foreign iron 
at consumers’ works have now fallen to a very low level, 
and the rebate, together with the import duty, has appa- 
rently effectively checked competition from abroad. The 
limited oatput of Cleveland foundry iron is about equal to 
requirements, and makers will not enlarge their produc- 
tion until this step is fully justified. Trading is almost 
entirely confined to home requirements, as with the price 
held at £5 10s. f.0.b., most of the overseas business is 
taken by Continental makers. Producers of East Coast 
hematite are still hampered by excessive stocks, although 
a little progress was reported during the past few days. 
Specifications against contracts have been speeded up, 
but, even so, some consumers remain heavily in arrears 
with acceptance of deliveries under old contracts. Pro- 
duction is now, if anything, slightly below the current 
requirements. Recently a few parcels have been ordered 
for shipment abroad, but in general the export demand 
remains disappointing. On the North-West Coast 
inquiries for hematite have been more numerous, although 
the demand so far has not necessitated any enlargement of 
production, as substantial stocks are awaiting clearance. 
Conditions in the Midlands show little alteration since 
last week. The moderate improvement in the demand for 
ordinary high-phosphorus pig iron has been maintained, 
and it is said that in some cases consumers’ reserves have 
now been considerably depleted. The buying, however, 
remains cautious in character in view of the expected 
revision of prices at the end of the year. [ronmasters 
therefore have little incentive to increase their outputs 
under these conditions. There has been a continued 
improvement in the call for low-phosphorus iron from the 
heavy engineering and allied sections of the trade, and 
although the purchases have been for small tonnages, 
they have in the aggregate reached a satisfactory turn- 
over. Prices of this class of iron are uncontrolled, and vary 
widely according to quality and cost of transport. For 
delivery in the Birmingham district £5 10s. has been the 
minimum quotation. In Scotland purchases are limited to 
the covering of actual requirements, and consequently 
makers continue to accumulate stocks. 


The Midlands and South Wales. 


Although the position in the Midlands as regards 
the stocks held varies considerably, the quantities have 
been reduced to more manageable proportions in an 
increasing number of instances. Trading generally is 
slow to develop pending the disclosure of price revisions, 
but there are signs of reviving interest. The outlook 
for the makers of structural steel shows some improve- 
ment, chiefly owing to the demand for material required 
for defence purposes. Already work of this character 
has provided a fair measure of employment, and there 
are hopes that the rolling mills may be called upon soon 
for further supplies of joists, sections, and plates. The 
demand for steel from the collieries has provided 
encouragement, rails, arches, and other material being 


Markets, Notes and News. 


Unless otherwise specified home trade quotations are delivered f.o.t. 


these descriptions are busy. Orders of considerable 
weight have been placed in connection with the exten- 
sion of the Air Force, and further work of this character 
is likely to be placed shortly with the structural engineers. 
In the semi-finished section the demand has been mainly 
for untested steel billets, but the quantities ordered 
are limited by the impending price changes. Although 
Continental untested billets have been offered at 5s. a 
ton under the British level of £7 17s. 6d. d/d, no orders 
of moment have been placed, and the home position will 
not show a sustained improvement until re-rollers’ 
stocks diminish further. The demand for small steel 
bars has expanded appreciably of late, but the volume of 
business is still much below normal. The call for steel 
strip has also become more encouraging. In the South 
Wales market the most active section is that producing 
sheet and tin-plate bars, due principally to the demand 
on account of A.R.P. work. The home request for 
galvanised sheets, which appreciably expanded, however, 
has not been maintained, although the need for this 
material and other steel sheets required for defence pur- 
poses has brought better employment to the steel works 
generally. Disappointment is expressed at the demand for 
tin-plates for early delivery, and the mills are operating 
at slightly below 46 per cent. of capacity. Conditions at 
the steel works are busier, and one or two furnaces have 
recently been restarted. 


The North-East Coast and Yorkshire. 


Brighter conditions have been more pronounced 
recently on the North-East Coast. The optimism is 
more noticeable in some sections of the trade than in 
others, but there appears to be a general feeling that the 
prospective armament work will provide a better outlook 
for business as a whole, and that at least a temporary 
period of relative activity may be looked for immediately 
the vital question of prices is settled. Orders for Cleveland 
pig iron are said to be more numerous, and shipment 
figures from the Tees since the beginning of the month 
indicate that interest in both the home and export sections 
is increasing. This section of the pig iron trade is in a 
better position than hematite to respond readily to better 
trade conditions, since production has been curtailed 
drastically, while in the background is the knowledge that 
Continental competition is no longer a menace. Even 
in the hematite section, where stocks are still oppressive, 
there have been signs of demand reviving, and specifica- 
tions against contracts, although still behindhand, have 
been speeded up. The demand is now sufficient to absorb 
production, and export business appears more active. 
Reports regarding the manufactured iron and steel trades 
show that while bulk orders must await the expected 
price adjustment, orders for light and heavy products 
delayed through the European political crisis are now 
coming to hand. Prospects for the lighter grades and 
also for sheets have improved, while semi-finished goods 
are in better demand. Reports from the Sheffield market 
state that the recent improvement in business in the iron 
trade has been held; but so far no further progress has 
been made. This is obviously the result of the general 
disposition to buy only for immediate needs, pending 
new prices at the year-end. The better tone, however, 
refers to hematite iron, as, although consumers for the 
most part have sufficient for their purposes until the end 
of the year, some users are in need of moderate quantities 
of both West Coast and East Coast descriptions. Apart 
from the ordinary grades, the special descriptions of 
hematite, much needed in the Sheffield district, are meeting 
with a brisker demand. The steel situation also shows 
improvement, and further expansion may be expected 
when motor car manufacturers reach an agreement 
regarding steel prices. While the regular grades of steel 
are not required in sufficient quantities to provide full 
employment, the furnaces making special descriptions 
are working under some pressure. There has been a better 
demand lately for agricultural implements and machinery 
for export. 


Current Business. 


An order has been received by Ferguson Brothers, 
Ltd., Port Glasgow, for a twin-screw Diesel-engined 
cargo and passenger vessel from the British Guiana 
Railways. Owing to the amount of Government work 
on hand, the North British Locomotive Company, Ltd., 
has reopened part of the Atlas Works at Springburn, 
Glasgow, which have been closed down since 1923. New 
machinery has been installed. The Northern Aluminium 
Company, Ltd., has ordered a complete reversing hot- 
rolling mill from the Brightside Foundry and Engineering 
Company, Ltd., Ecclesfield, Sheffield. In future the 
Barrow Corporation will supply the town of Millom with 
electricity. Hitherto the current has been supplied by 
the Millom and Askham Hematite Iron Company, Ltd., 
and the company is to receive £300 per annum for thirteen 
years as compensation. Oscar Moenich and Co., Ltd., 
Billiter House, Billiter Street, London, E.C.3, have been 
appointed sole agents for the agricultural presses, circular 
and guillotine shears, and metal bending machines made 
by Rudolph Bicher, of Czechoslovakia. Vickers-Arm- 
strongs, Ltd., is taking over the works and business of 
Vickers (Aviation), Ltd., and the Supermarine Aviation 
Works (Vickers), Ltd. G. A. Harvey and Co. (London), 
Ltd., are making a further extension to their works at 
Woolwich Road, London, S.E.7, which will bring the 
total area to 25 acres. It is the fourth addition during 
the last ten years. The new building is of reinforced 
concrete, five stories high. The four upper floors will 
be devoted entirely to the manufacture of steel filing 
cabinets and steel office furniture, whilst the ground floor 
will be used for the baling and despatch of scrap metal. 
The tender of Lobnitz and Co., Ltd., Renfrew, of £24,800, 
has been accepted by the Tyne Improvement Commission 
for the building of a new grab dredger. A steamer of 





Export quotations are 
be found on the next page. 


William Gray and Co., Ltd., West Hartlepool. The 
order for a 9500-ton motorship and machinery received 
by Swan, Hunter and Wigham Richardson, Ltd., is the 
first, apart from naval contracts, which has been booked 
on the Tyne for several months. The Department of 
Overseas Trade announces that the following contracts 
are open for tender :—Egyptian Ministry of Communica- 
tions: Workshop machinery, comprising a travelling 
crane, lathes. induction motors, and Diesel engine 
(Alexandria, November 12th). Indian Stores Depart- 
ment: 40,000 mild steel bearing plates, 8in. by 8in. 
(four square holed), for 60 R.B.S.S. and 4in. flange steel 
rails (New Delhi, November 9th). New Zealand Posts 
and Telegraphs Department: Supply of two motor 
generator sets (New Zealand, January 9th, 1939). South 
African Railways and Harbours Administration: Supply 
and delivery of approximately 16 tons of steelwork with 
rivets, bolts and nuts, required for a footbridge (Johannes- 
burg, November 17th). Cape Town Electricity Depart- 
ment: Supply and delivery of quantities of mild steel 
straps, bolts and nuts, set screws and stay wire (Cape 
Town, November 24th. Indian Stores Department : 
Supply of pneumatic tools (India, November 16th). 


Copper and Tin. 


The announcement that the copper output 
restriction scheme was to be suspended indefinitely has 
had no serious effect upon the market, although at first 
prices became irregular. Later, however, steadier con- 
ditions developed. The demand on the part of consumers 
in Europe 1s satisfactorily maintained and business with 
the Continent is much greater than of late. In America 
the electrolytic price has been firmly he!d at the recent 
advance to 11}c. per pound, and there is every indication 
that domestic sales in October will be far ahead of the 
62,000 tons disposed of in September. Many consumers 
in the United States had allowed their stocks to fall to an 
abnormally low level and have been buying more actively 
during the past week. The rush orders received of late 
for armament and other purposes have called for heavy 
tonnages of copper and have forced them into the market 
for further supplies. In the British market there has been 
some profit-taking by holders who considered it wise to 
reduce their commitments pending fresh developments. It 
will be some time, however, before the increased outputs 
become available, and meanwhile there is said to be a 
scarcity of electrolytic for prompt delivery. Stocks of 
rough copper in official warehouses here have fallen 
again by 723 tons on the week to 25,651 tons, and stocks 
of refined copper are 186 tons smaller at 4451 tons... . 
In spite of some slackening in the industrial demand for 
tin in this country, fair purchases have been made by the 
Continent, whilst America has on occasion bought liberally. 
The market here has been subject to outside influences 
and at times gathered strength from the firmer tone on 
Wall Street. A certain amount of hesitation has been in 
evidence, largely as a result of the unsettled conditions 
prevailing in other markets, where the higher price levels 
brought out a fair volume of selling and realising. In the 
face of this buyers were inclined to adopt an attitude of 
reserve, pending further developments in the industrial 
and the political position. It is generally assumed that 
the Buffer Pool will not release any of its accumulated 
supplies at much under £230 per ton. Shipments from the 
Straits in the first half of October are given as 3287 tons, 
and for the complete month are estimated at about 5000 
tons. Stocks of tin in London warehouses show an increase 
of only 3 tons on the week to 3389 tons, whilst Liverpool 
stocks rose by 46 tons to 5130 tons. 


Lead and Spelter. 


Although the demand for lead has been well 
maintained in most of the consuming trades in this 
country, values in the early part of this week tended to 
fluctuate in sympathy with those of other metals. Easi- 
ness due to a certain amount of liquidation, however, was 
succeeded by firmer conditions. The outlook on the whole 
is fairly encouraging, particularly in Europe, and the 
latest advices from America report a broadening in con- 
sumptive requirements. The market here closed firm, in 
spite of a rumour that the plan agreed upon by the Lead 
Producers’ Association, whereby production was to be 
cut by 10 per cent. from November Ist, would not be pro- 
ceeded with at present. Owing to the intensive demand 
for the metal in connection with the defence arrangements 
in various countries, producers feel that at the present 
juncture a cut in the output is not called for.... Early 
in the week values in the spelter market were inclined to 
sag under a moderate volume of selling pressure, and some 
unsettlement which was attributed to the proposals 
which are under consideration by the Import Duties 
Advisory Committee for an increase in the import duty. 
It is suggested that the present import duty of 12s. 6d. 
per ton on foreign metal be increased to 30s. per ton. 
Empire zine would remain on the free list, but the premium 
of 12s. 6d. per ton over the London Metal Exchange 
contract price at present payable by Empire buyers would 
be raised to 30s. per ton. Importers of Empire zinc would 
pay 10s. per ton on such imports to the Imperial Smelting 
Corporation, Ltd., and a further 5s. per ton into a pool, 
while the Imperial Smelting Corporation would pay 5s. 
per ton into the same pool for every ton of metal which it 
produces. This pool would be used to subsidise exports. 
As far as can be gathered the proposals are not regarded 
with much favour by consuming interests. The demand 
has slackened a little owing to the uncertain conditions 
prevailing, though it is understood that actual con- 
sumption is well maintained. According to reports from 
the Continent and America, the demand shows definite 
indications of expansion. Reports are current that a pool 
for Empire zinc imports is under consideration. The 
proposed increase in the import duty might result in more 
employment at the Swansea Vale smelter works of the 








required for maintenance purposes, and the works making 


10,000 tons has been ordered by a London firm from 


National Smelting Corporation. 
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Makers’ official home trade price, per ton, delivered buyers’ stations. 
from Associated British Steelmakers. + Export prices are for Empire Markets ; 


PIG IRON. 
Home. 
Foundry home prices, except for Scotland, less rebate of 5/— 


(D/d Teesside Area.) 


N.E. Coast— 
Hematite Mixed Nos. ... 
- No. 1 
Cleveland— 
No. 1 .. 
No. 3 G.M. B. 
No. 4 Foundry 
Basic 
MIDLANDS— 
Stafis— 
North Staffs Foundry ... 
- » Forge 
Basic 
Northampton— 
Foundry No. 3 
Forge 3 
Derbyshire— 
No. 3 Foundry 
Forge 
ScorLanp— 
Hematite, f.o.t. furnaces 
No. 1 Foundry, ditto ... 
No. 3 Foundry, ditto ... 
Basic, d/d 
N.W. Coast— { 
Hematite Mixed Nos. ... | 


Lancs AND YORKS— 
Crown Bars 2 
Best Bars “ie 
MIpLanDs— 


Crown Bars 


Marked Bars (Staffs) ... 15 


No. 3 Quality 
No. 4 Quality 
ScoTLanpD— 
en a 
Best... oie oie vee awe 
oe N.E. Coast— 
Crown Bars... «.: «1 
Best Bars a a eae 
Double Best eee ae: 


% & <4. 
i 
S.58...#::.. 
#2. ¢. 

i ale 
*. ao 
o ¢. 9. 


5 


5 
5 


or or 


or or 


ll 
6 
0 


oO @ 





Pax. 
@ .-. 


0 to £5 


D is. 


0 
6 
is as 
_ ee 
0 
6 
6 


Home. 

£ asd. 
35 0. 
318° @ .. 
. a... 
5615 0. 
ba?) 8... 
SS 2 6. 
33 8. 
315 0. 
a SO: 
315 0. 
Se 2° @ . 


NORTHERN IRELAND AND FREE STaTE— 


Crown Bars, eee 


oe OS | 


STEEL. 


ee 


*Home. 
LONDON AND THE SoutH— ¢ s. d. 
Raaglee.'4..c5 cic “ee. ER Boe. 
ei as OR is EB Bic... 
Joists aa Sea” Ince LA a wae 
Channels.. ave wr ew SO. 
Rounds, gin. nike aD sae Be 2 
a under 3in. 12 15 6f... 
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Current Prices for Metals: and Fuels. 


* Joists, Sections, Bars and Plates are subject to a rebate of 15s. to home users purchasing only 
for other Markets British quotations conform to Cartel prices. 


NON-FERROUS METALS. 

















STEEL (continued). 
* “ — 
Home. papers. (Official Prices, October 26th.) 
£ s. d. £ s. d.| Copper— 
GLASGOW AN s T— 
et wiomuanen ; Cash ... £46 17 6to £4618 9 
Angles oh @ 10 12 6 r 
Tees... 445 BUD @ 11 12 6 Three. Months ... £47 2 6to £47 3 
Joists 110 6 10 12 6 Electrolytic £52 15 Oto £53 15 0 
Channels... an. Soe 10 17 6 Best Selected ee d/a Bir- 
Rounds, 3in.andup ... ll 0 6... 11 12 6 Anes £53 10 
»  wunder3in. ... 1213 Ob... ll 0 0 e - ™ 
Flats, 5in. and under ... 12 13 Ot.. ll 0 0 Sheets, Hot Rolled £82 0 0 
Plates, jin. (basis) ht AP 3. R23 .. Bic8 Home. ixport. 
=§ fein. .. <oe £B Oss ll 5&5 0 Tubes, Solid Drawn (basis) ... 13}d. 13}d. 
~ tin. edt pad EO. Ori 11 10 O a Brazed (basis) 13}d. 13}d. 
is fein. .. SREY DS Ore: 11 15 0] Brass— 
. fin. to este ‘tne. Ingots, 70/30, d/d Birmingh 40 10 
4 4 * irmir : 
hata act. G.)... 1210 0 1210 0 s ron — smalinasaliies 
Boiler Plates, jin.... ... 11 18 0 i i ae Home. Export. 
Sourn Wates AREA— £ s. d. Ssiaind, Tubes, Solid Drawn, 2/1 Alloy 12d. 12d. 
Angles 1 OO": 10 12 6 »  Brazed I4d. 14d. 
Tees... moo x 1112 6/ Trn— 
Joists | ie A age 10 12 6 Cash £212 0 Oto £212 10 0 
aes . ~ O @e 
Channels... eee a oS... 10 17 6 
Rounds, 3in. and up a. .0 * ... 1112 6 Three Months ... - £213 5 Oto £213 7 6 
*» under 3in. A233. Ot... ll 0 0| SPetreER— 
Flats, Sin. and under 13 33 Ot... ll 0 0 Cash ... £15 8 9to £15 11 3 
Plates, jin. (basis) 52436 .161: ll 0 0 Three Months ... is ts! a ‘ek ask 
= fein. ... ; a} as: 4... ll 5 O 
% hin. ... 12 0 6.. 11 10 0 | Leap— 
9 fein. ... she, Be eS 1115 0O Cash ... £16 12 6to £16 15 
Un. jin. to and inel. Three Months ... £16 15 Oto £16 16 
6 Ib. . ft. 5 ee} 2 22 6 oa 
SAE, 17.28 10 ; Aluminium Ingots (British) ... £94 (net.) 
IRELAND—F.0.Q.— BELFAST. Rest or IRELAND. 
S «a & Sa. @ 
Angles aE S$. x ll 8 0 
Tees... a S18": 12 8 0 FUELS. 
Joists oR le Bc 1115 6 
Channels... i me 6S... 1113 0 SCOTLAND. 
Rounds, Sin. and up 3:8) 4... 12 8 0| LANARKSHIRE— 
= under 3in. 32 6h... 3 6 6 (f.0.b. Grangemouth} Export. 
Plates, jin. (basis) Pi Yi eee 1115 6 Navigation Unscreened 18/6 to 19 — 
3 fein. ... SO WO: 325" <.. 250-8 Hamilton Ell 18/— to 18/6 
hin. ... 3 es ear 12 5 6 Splints 19/—to 21 
°° fin. . oa Se 6. Sax 1210 0} AyrsHmEe— 
Un. jin. to in. incl. 12 3 0. 12.5 0 (f.0.b. Ports}—Steam ... 16/— to 16/6 
t Rounds and Flats Sine quality ; ‘antenna, 9s. less. . 
FIrESHIRE— 
OTHER STEEL MATERIALS. (f.0.b. Methil or Burntisland)— 
Home. Export, f.o.b. Prime Steam . “ 17/6 to 18/- 
Sheets. £ s. d. £ os. d. Unscreened oni igation 18/— to 18/6 
11-G. and 12 G., d/d... 14 15 aot G 14-G. 12 10 Of! 7 
MOM os cle ee ee parce ial ari ve 
14-G. to 20-G.,d/d ... 15 10 0 15-G.t020-G. 12 15 0} 1-0-5. Leith} Hartley Prime.. db 
21-G.to24-G.,d/d ... 15 15 6 21-G.to24-G. 13 0 0 eer Pe my 
25-G. and 26-G.,d/d... 16 10 0 25 and 26-G. 13 15 0 
South Africa, Rhodesia, Nyasaland, £14; Canada, £14 12s. 6d., ENGLAND. 
f.o.b. basis. Irish Free State, £15 1s., f.0.q., cg van Sourn YorksHme, Huu 
The above Ronse dente shewt prices are for a ots - a 6i-W. Bande... 20/6 to 21/~ 
2-ton to 4-ton lots, 7s. 6d. per ton extra ; and under 2-ton lots Siserwtinwscnad 18/-- to 18/6 
to 10 ewt., £2 per ton extra. ’ , 
Galvanised Corrugated Sheets, basis 24-G. HomeprMeEaLeMD, Nawcasris / 
Sia £ d Blyth Best 18/6 
6 s. d. é < 
4-ton lots and up ... 18 10 0 ia Genes... MS j 
oe ae » Best Small... 17/- 
2-ton to 4-ton lots 18 17 6 5 an 
leven tera ag) she Unscreened 17/—to 18/— 
Export : India, £17 Lbs. sie! tg c.i. it; “Trish Free State, | DuRHAM— 
Best Gas... 19/44 


£18 10s., f.0.q.; General, £15 15s., f.o.b., 24-G. basis. 


TIN-PLATES— 


20 by 14 basis, f.o.b., Bristol Channel Ports, 20s. 3d. to 21s. 6d 


Foundry Coke 27/- to 28/- 


SOUTH WALES. 


Tin-plate Bars, d/d Welsh Works, £7 15s. | CanpirrF— 
BILLETs—100-ton lots and over, 35 to 100 tons, 5s. extra ; less Steam Coals : 
than 35 tons, 10s. extra. a oe. Best Admiralty Large . 24/- 
Soft (up to 0-25% C.), untested FAT @ Best Seconds ’ bad 23/6 to 24/~ 
” » — tested geal Best Dry Large 23/6 to 24/— 
Basic (0- 33% to 0-41% C.) . 812 6 Ordinaries 23 /- 
» Medium (0-42 to 0-60% C.) ot) 9 Bunker Smalls 17/- to 18/- 
» Hard (0-61% to 0-85% C.) 912 6 Cargo Smalls ... 16/— to 16/6 
” » (088% to 0-99% C.) 10 2 6 Dry Nuts 26/—to 27/6 
” » (over 0-99%C.)_ -.. 10 12 6 Foundry Coke 32/6 to 42/6 
Rails, Heavy, 500-ton lots, f.o.t. 10 2 6 alain Cloion 28/- to 29/— 
” ri eat f.0.t.. 9 2 6 Patent Fuel 25/6 
SwansEA— 
FERRO ALLOYS. Anthracite Coals : 
Tungsten Metal Powder 4/9} per Ib. (nominal) Best Large ‘ 38/- to 41/- 
Ferro Tungsten ; 4/8 per Ib. (nominal) Machine-made Cobbles | 41/—to 51/- 
Per Ton. Per Unit. Nuts 40/— to 50/- 
Ferro-Chrome, 4 p.c. to 6 p.c. carbon £24 5 0 7/6 Beans 33/~ to 38/6 
= 6 p.c. to 8 p.c. ... £24 0 0 7/6 Peas 26/- to 30/- 
i 8 p.c. to 10 p.c.... £24 0 0 7/6 Rubbly iidteic.) 15/- to 16/- 
‘4 Max. 2 p.c. carbon ae 0 0 11/- Siesie Cada: 
Gln ae val 00 13-—| ‘Merge Ordinary 38/040 246 
» carbon-free 10d. per Ib. * i - ae ares 
Metallic Chromium 2/5 per Ib. 


Ferro Manganese (loose), 76 p- 
= 75 p.c. 
Vanadium.. 
Nielsen 
Titanium (carbon- free) . 


” 


Nickel (per ton)... 
Cobalt ... ben 


Cc. 


Silicon, 45 p.c. to 50 p.c. 


£18 15 0 home 

£12 10 Oscale 5/- 

£17 0 Oscale 6/-p.u. 
14/-per lb. 

4/9 per lb.; 5/- forward 
9d. per Ib. 

£185 to £190 per ton 
8/6 to 8/9 per Ib. 





Inland consumption : 


Ex Ocean Installation. 


FUEL OIL. 


contracts in bulk. 

Exclusive of Government tax of ld. per gallon. 

Per Gallon. 
39d. 
44d. 


Furnace Oil (0-950 gravity) 
Diesel Oil 
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French Engineering Notes. 


(From our own Correspondent in Paris.) 


Production Problems. 


Iv the President of the Council, Monsieur 
Daladier, is unable to break the bonds that prevented 
him from carrying into full effect his recent decrees for 
extending working hours and speeding up production, 
particularly of armaments, the country will insist upon 
knowing on whom rests the responsibility. He is making 
a determined effort to place industrial production on an 
efficient basis by new decrees, for the publication of which 
he has plenary powers until the middle of November. 
A former decree for a working week of forty-five hours 
with extra pay for a limited period in all aero-engine and 
aircraft shops and factories expired last week, and its 
prolongation by the Minister of Public Works was rejected 
by the Paris section of the Federation of Metal Workers, 
which comprises men engaged in aircraft factories. 
This reversion to the five days’ week was not approved 
of by a considerable number of workers, but the refusal 
of others to continue working additional hours caused a 
serious dislocation of the industry. So long as the decree 
remained in force the aircraft production, it is said, 
increased by 50 per cent. This acceleration is out of all 
proportion to the additional number of working hours 
and can only be explained by the efficient use of an 
organisation for enabling the different branches of engine 
and aircraft production to keep pace with each other, 
which cannot be done satisfactorily with the short week. 
There is proof that output can be accelerated by men 
working the number of hours necessary for a complex 
organisation that must balance up the different factors 
of production so that no department will be let down 
for failure of supplies, as is particularly the case with 
aero-engines. Labour unions will not admit this necessity 
and adhere tenaciously to the idea that employers need 
only equip their works and factories with suitable 
machinery and plant, and the unions will supply all the 
skilled hands required from the ranks of the unemployed. 
The fallacy that the forty hours’ week will give work to 
all who have at present nothing to do must be dispelled 
before any real progress can be made with armament 
production and an industrial revival. Unions of advanced 
tendencies have shown themselves prepared to sacrifice 
national interests and security to this one idea. The 
longer it takes to break down this labour resistance the 
worse the situation becomes. Every opportunity has 
been given to the unions to prove their claim that they 
can supply all the skilled hands needed by training 
unemployed men, and they have been assisted by the 
State and by employers who have done all they can to 
facilitate such training. The results have been dis- 
appointing. An impartial inquiry has revealed that in 
the Paris area comprising the Department of the Seine, 
Seine-et-Oise, and Seine-et-Marne, which contains 61 per 
cent. of the total number of unemployed, there are 
20,000 unemployed workers more or less associated with 
the metal industries. Most of them are too old to give 
adequate service, and the net result is that after eliminat- 
ing unskilled workers, it may be possible to provide in 
the near future 1000 to 1200 turners, milling machine 
operators, and fitters. This number is wholly insufficient 
for the needs of aircraft production. The next two weeks 
should see if the Government will emerge successfully 
from a clash with the parliamentary supporters of the 
unions over what is euphemistically called a more flexible 
adaptation of the forty hours’ week which is indispensable 
to a speeding up of armaments and a more active industrial 
production. 


The Road and Rail Controversy. 


The recent decree, fixing the conditions under 
which road hauliers in direct competition with the railways 
shall carry on their business with tariffs not less than 
those imposed on the National Railway Company, has 
aroused so strong a protest from the federation represent- 
ing road hauliers throughout the country that the Minister 
of Public Works has modified the character of the decree 
by declaring that it constitutes a basis for an arrange- 
ment. This has happened to all the measures that have been 
made to regulate road haulage during the past five years. 
On each occasion some part of a decree has taken practical 
effect, with the result that there is no longer a risk of public 
road haulage spreading indiscriminately to the detriment 
of everyone concerned, even to users who would probably 
have no guarantees. Whenever the question of fixing 
tariffs arose it was found impossible to constitute regional 
groups of road hauliers to undertake the control of trans- 
port rates and timetables, without which it would be 
necessary for the State to intervene with a costly organisa- 
tion. Owners of public vehicles were reluctant to 
co-operate in any arrangement that appeared to be in the 
railway interest. They have now taken a strong stand, 
backed up by the motor car industry, and the controversy 
over the road and the railway has more than ever widened 
the breach between them. Road hauliers declare that 
the National Railway Company must find a way out of 
its financial difficulties by realising still greater economies. 
The decree seems likely, therefore, to open up further 
discussion with a view to a satisfactory compromise. 


Women Engineers. 


: The recent recognition by the State of an 
engineer’s degree for women granted by the Ecole Poly- 
technique Feminine, which was created about three 
years ago by Mademoiselle Paris, under whose direction 
the School is conducted at the Conservatoire des Arts et 
Métiers, raised the status of the School and gave pro- 
minence to engineering as a profession for women. In 
opening up this career the idea is not to prepare women 
for the arduous work of engineers, or even for the control 
of workers except in factories where women are employed. 
Their activities will be confined mainly to the drawing 
office and the laboratory, and they are also expected to fulfil 
an important function in looking after the health and 
amenities of workers and generally attending to their 
social welfare as regards housing and other matters in 
which the collaboration of women engineers is believed 
to be useful in making the worker contented with his lot, 





British Patent Specifications. 





When an @ 18 icated from abroad the name and 
address of the communicator are pri in italics. 


When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office, 
Sales Branch, 25, Southampton-buildings, Chancery-lane, W.C.2, 
ls. each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification. 





DYNAMOS AND MOTORS. 


491,260. April 13th, 1937.—Fan-cooLEp DyNAMO-ELECTRIC 
Macuines, The English Electric Company, Ltd., of Queen’s 
House, 28, Kingsway, London, W.C.2; Leslie Roberts and 
Reginald Donahoe Ball, both of Phenix Works, Bradford, 
Yorks. 


Fan-cooled machines of the type in common use, in which the 
fan is driven by the machine itself—usually by being mounted 
on the machine shaft—suffer from two disadvantages, viz., 
(a) if the machine speed varies over a wide range the ventilation. 
which varies with machine , may be inadequate at slow 
speeds ; (6) if, alternatively or additionally, the machine has _to 
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be frequently accelerated, stopped and reversed, the fan, which 
increases the effective inertia of the rotor, necessitates either 
a reduced acceleration and retardation or increased starting 
torque and braking torque ; moreover, ventilation ceases when 
the machine is at rest. In one construction, according to the 
invention, the fan motor Ais mounted substantially centrally 
on the outside of the cow] B with its shaft projecting through the 
wall of the cowl B and carrying the fan. Apertures in the cowl 
permit the fan to cause a current of cooling air, as shown by the 
arrows, to pass over the fan motor itself, which may be of any 
type, but will usually be totally enclosed.—August 30th, 1938. 


491,469. July Ist, 1937.—A.C. Morors, The British Thomson- 
Houston Company, Ltd., Crown House, Aldwych, London, 
W.C.2 


This invention applies to a three-phase squirrel-cage motor 
comprising an axially fixed armature, serving for the electro-mag- 
netic operation of a holding brake to the off or lifted position 
when the motor current is switched on. The part A of the arma- 
ture serves for the control of the axially slidable brake body C, 
and is magnetically separated from the back part by insulation 
B. The part A is developed internally as a cone, with which 
the operating body D of the brake C engages, and has additiona\ 
grooves E open inwardly for increasing its magnetic effect. The 
armature winding is carried through the part A and provided 
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at both ends by short-circuit rings F and G. The stator body 
H, which is subdivided at the point of the magnetic insulation 
B of the armature by an air gap J, is fitted in the casing K 
of the machine and provided with the stator winding L. A 
spring O serves for returning the brake member C into the 
braking position as soon as the armature current is switched off, 
and presses the brake lining P against the fixed part Q of the 
brake. The movable part C is connected with the shaft by a 
feather key R in such a way that this part can only perform 
an axial movement by the effect of the spring O, with the result 
that the motor is braked immediately {after it .is switched off 
and held fast until it is again switched on.—September 2nd, 1938. 


MISCELLANEOUS. 


491,058. February 21st, 1938.—Etectric DiscHaRGE DEVICEs, 
Westinghouse Electric and Manufacturing Company, of 
East Pittsburgh, Pennsylvania, U.S.A. 

The chief object of this invention is to provide an improved 
electric discharge device having a liquid cathode and an auxiliary 
electrode in contact therewith, designed so that the maximum 
| oeg current required to initiate an arc in the device is reduced. 

he auxiliary electrode A is of a high resistance or semi-conduc- 
tive material, such as boron carbide, the material known as 

“‘carborundum,” and various compositions of boron, silicon, 

and carbon. It is in the form of an inverted cup with the 

rim B extending downwardly in contact with the liquid cathode 





C. The specific form of this auxiliary electrode may take various 
shapes, and two preferred types of these shapes are shown 
in Figs. 2 and 3. As will be seen from Fig. 2, openings D are 
provided in the extension E from the main body or top part F of 
the electrode for the purpose of permitting the escape of any 
stale vapour from the surface of the mercury enclosed by the 
auxiliary electrode. The openings D may take the form of 
ovals, as illustrated in Fig. 2, or any other desired form, such 
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Fig 2 Fig. 3 


as, for example, the form of slots G, as illustrated in Fig. 3, 
whereby the extension terminates in prongs or tips. In these 
various forms illustrated, the cross-sectional area penetrating 
into the mercury is relatively small with the result that the 
current will be constricted in the electrode producing higher 
gradients for a given total current and thus easier starting.— 

August 25th, 1938. 

491,069. January 25th, 1937.—E.ectron Muttrpuier, The 
British Thomson-Houston Company, Ltd., Crown House, 
Aldwych, London, W.C.2. 

According to this invention the photo-electrons released 
from a primary cathode are caused by a transverse magnetic 
field to be returned to the cathode and thereby produce 
secondary electrons, which initiate the same process. A is a 
photo-cathode, arranged opposite a grid-collecting electrode B. 
Between A and B there is produced the high-frequency field 
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which, as in the known arrangement, effects a periodic repetition 
of the secondary electron release process. The electrons are 
focused by an anode C, which surrounds the electron path. 
A homogeneous constant magnetic field runs perpendicularly 
to the plane of the drawing. Owing to its flattened formation 
the cell can be mounted between the poles of an electro-magnet D. 
The anode C may be formed as a metallic coating on the inner 
wall of the cell, or be a metal electrode supported in any 
convenient way.—August 25th, 1938. 
491,423. January 24th, 1938.—Propuctne Hottow Bopies 
IN CENTRIFUGAL CastTING Moutps, Franz Bartscherer, of 
23, Paul Janzen Strasse, Duisberg-Hamborn, Germany. 
This invention relates to a method of and apparatus for pro- 
ducing hollow bodies in centrifugal casting moulds rotating 
about a vertical axis. Hollow bodies, particularly those of 
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cast steel, which are produced in centrifugal casting moulds 
rotating about a vertical axis, have wall cross sections free of 
pipe pores and liquation if the wall thickness is small and the 
casting has been expertly effected. In the case of larger thick- 
nesses, however, particularly in the lower half of the bodies, 
pipe pores and liquation often occur on the inner surface. The 
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occurrence of pores and liquations is set to the fact that the 
material solidifies in the solidifying cylinder more rapidly at the 
top than at the bottom. For controlling the process of solidifica- 
tion of hollow bodies, which are produced in centrifugal casting 
moulds rotating about a vertical axis, it is recognised practice 
to cool the inner wall of the hollow body on the inside during the 
solidification. It has been found, however, that it is not neces- 
sary to cool the whole of the inner wall of the body and, accord- 
ing to the invention, the additional accelerated cooling is applied 
to the lower part only of the solidifying inner wall of the hollow 
body. The occurrence of pores and liquation places upon 
solidification of the hollow cylindrical wall is prevented, accord- 
ing to the invention, by the additional accelerated cooling of the 
lower part of the inner wall by means of a cooling medium, for 
example, compressed air, steam, water vapour, the cooling 
medium being sprayed on the inner walls of the hollow body 
by means of a pipe A which is axially movable in the mould. 
—September 1st, 1938. 


491,385. March 4th, 1937.—BrackeTs FoR CONNECTING 
Various ARTICLES TO PILLARS AND Potes, Roger Ryder 
Sidwell, of 139, Whitmore Road, Harrow. 

A description is given in this specification of brackets for 
connecting various articles to pillars, poles, and other upright 
supports. A is a sleeve which either may be of annular shape 
and be slipped on to the pillar from the top and secured at 
any desired height by a set screw B, or may be made as a split 
collar in two parts and tightened on to the pillar by transverse 
screws passing through lugs. D indicates a shelf or ledge 
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formed inside the sleeve, on which the bottoms of the segments 
may rest. The segments E, which may be two, four, or other 
number to each sleeve, may be made with a portion F of reduced 
thickness. The flange of each segment may be bored with holes 
G to facilitate the attachment to the segments of any articles 
which it may be desired to attach to them, or such articles 
may be cast integrally with the segments or welded to them. 
When it is desired to remove any one of the segments it can be 
lifted vertically out of the sleeve, without interfering with the 
other segments surrounding the pillar, and without any tilting 
which might cause articles carried on a table attached to the 
segment to fail off.—September Ist, 1938. 








Forthcoming Engagements. 





Secretaries of Institutions, Societies, &c., desirous of havine 
notices of meetings inserted in this col: » are requested to note 
that; in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 
of the week preceding the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 








Bradford Engineering Society. 

Munday, October 31st.—Technical CoJlege, Bradford. ‘‘ Metal 

Spraying and Spraybuilding,” N. H. Kitchen. 7.30 p.m. 
British Association of Refrigeration. 

Tuesday, Nov. 1st.—Institute of Marine Engineers, 85-88, The 
Minories, E.C.3. ‘* Refrigeration as a Career,’’ Dr. Ezer 
Griffiths. 6.30 p.m. 

Chartered Surveyors’ Institution. 

Monday, Nov. 14th.—12, Great George Street, Westminster, 

S.W.1. Presidential Address, Sir Charles Bressey. 6.30 p.m. 
Diesel Engine Users Association. 

Wednesday, Nov. 9th.—Caxton Hall, Westminster, S.W.1. 
“Diesel Engines and the World’s Fuel,” J. J. Broeze. 
5 p.m. 

Engineering Public Relations Committee. 

Tuesday, Nov. lst.—Mary Ward Settlement, Tavistock Place, 
W.C.1. “‘The Machine Age—Mass Production: The 
Conquest of Time,” W. Peerless Stote. 8 p.m. 

Tuesday, November 8th.—Mary Ward Settlement, Tavistock 
Place, W.C.1. “‘ The Conquest of the Air: The Aeroplane,” 
Capt. J. Lawrence Pritchard. 8 p.m. 

Engineers’ German Circle. 

Monday, November 7th.—Inst. of Mechanical Engineers, Storey’s 
Gate, Westminster, S.W.1. ‘‘ Der Dampfkesselbau in 
Deutschland,” Dipl.-Ing. F. Weber. 6 p.m. 

Hull Chemical and Engineering Society. 

Tuesday, Nov. 1st.—East Hull Gas Company’s Showrooms, 
Holderness Road, Hull. ‘‘ Recent Developments in the 
Manufacture and Utilisation of Town Gas,’ B. Stonham 
and R. Metcalfe. 7.45 p.m. 

Friday, November 4th.—Powolny’s, King Edward Street, Hull. 

’ Annual dinner and dance. 7.45 p.m. 
_  Mluminating Engineering Society. 

Tuesday, November 8th.—Inst. of Mechanical Engineers, Storey’s 
Gate, Westminster, S.W.1. ‘‘The Revealing Power of 
Street Lighting Installations,” C. Dunbar, F. C. Smith, and 
J.M. Waldram. 7 p.m. 

Institute of Fuel. 

Thursday, Nov. 10th.—Geological Society’s Rooms, Burlington 
House, Piccadilly, W.1. ‘*‘ Welsh Smokeless Coal for Open 
Fires,’ Dr. Margaret Fishenden. 6 p.m. 

Institute of Marine Engineers. 

Tuesday, November 8th.—85-88, The Minories, E.C.3. ‘‘ Experi- 

ments in Noise Reduction in Ships,” R. 8. Robinson. 


L.C.C. School of 


Thursday, Nov. 17th.—Juntion SECTION: 
* Steering 


Engineering and Navigation, Poplar, E.14. 
Gears,’ G. Buchanan. 7 p.m. 
Institute of Transport. 

Monday, Nov. 14th.—Institution of Electrical Engineers, Savoy 
Place, Victoria Embankment, W.C.2.  ‘* Cross Channel 
Services from the Passenger Viewpoint,” A. C. Hardy. 
5.30 p.m. 

Institution of Automobile Engineers. 

To-day Guascow GrapuaTes: 39, Elmbank Crescent, 
Glasgow. ‘ Efficiency,” D. W. Russel. 7.45 p.m. 

Saturday, Oct. 29th.—LonpoNn GrapvuatTEs: Visit to works of 
R. H. Green and Silley Weir and Co., Ltd., Royal Albert 
Dock, E. 2.30 p.m. 

Tuesday, Nov. 1st.—Royal Society of Arts, John Street, Adelphi, 
W.C.2. ‘* Considerations Affecting the Design and Main- 
tenance of Vehicles Working under Low Mileage Con- 
ditions,” J. Shearman. 7.45 p.m. 

Wednesday, Nov. 2nd.—PrREsTON CENTRE: Victoria Station 
Hotel, Preston. ‘‘ Injection Equipment for Compression- 
Ignition Engines,” H.G. Dunn. 7 p.m. 

Friday, Nov. 4th.—Coventry Centre’s Annual Dinner and 
Dance, Chace Hotel, Coventry. 7.30 p.m. 

Tuesday, November 8th. COVENTRY CENTRE: King’s Head 
Hotel, Coventry. ‘‘The Modern Car from the Owner- 
Driver’s Point of View,” G. Smith. 7.30 p.m. Luton 
GrapvuatTes: Technical College, Luton. ‘‘ Notes on Gear 
Production,” G. Whiteman. 7.30 p.m. 

Thursday, November 10th.—BristoL CENTRE: Merchant 
Venturers’ Technical College, Bristol. ‘‘Tyre Require- 
ments for Modern Transport,’ C. D. Law. 7 p.m. 

Friday, November 11th—Lonpon Grapvuates: 12, Hobart 
Place, S.W.1. ‘Chassis Lubrication,” E. A. 8. Cotton. 
7.25 p.m. 

Institution of Chemical Engineers. 

Tuesday, November 1st.—Geological Society’s Rooms, Burling- 
ton House, Piccadilly, W.1. ‘‘ Azeotropic Distillation in 
Industry,” H. Guinot and F, W. Clark. 6 p.m. 


Institution of Civil Engineers. 

Tuesday, November ist.—Great George Street, Westminster, 
S.W.1. Presidential Address, W. J. E. Binnie. 6 p.m. 
Tuesday, Nov. 1st.—NEWCASTLE-UPON-TYNE DistTRIcT Associa- 
TION: Institute of Mining and Mechanical Engineers, 
Westgate Road, Newcastle-upon-Tyne. Chairman’s 

Address, A. Cheyne. 7.30 p.m. 

Wednesday, November 2nd.—MANCHESTER AND DisTRICT Assoc.: 
Literary and Philosophical Soc., 36, George Street, Man- 
chester. ‘* Road Bridges in Lancashire: A Review of 
Recent Work,” F. A. L. Wellard and J. H. Dean. 6.45 p.m. 

Thursday, November 3rd.—Y oRKSHIRE Assoc.: Hotel Metropole, 
Leeds. “Repeated Stresses in Structures,” F. C. Lea. 
7.30 p.m. 

Wednesday, November 9th.—Informal meeting, Great George 
Street, Westminster, S.W.1. ‘‘The Relative Merits of 
Pre-Cast and Cast-in-situ Piles,” A. C. Dean. 6.30 p.m. 

Thursday, November 10th.—BrrMINGHAM Assoc.: James 

Vatt Memorial Inst., Great Charles Street, Birmingham. 
‘** Construction of Permanent Way for High-speed Traffic,”’ 
H. 8. B. Whitley. 6 p.m. PortsmMoutH Assoc.: Uni- 
versity College, Southampton. “‘The Renewal Gate to 
No. 1 Dry Dock at Southampton,” W. E. Parsons. 7.15 p.m. 
Bristot Assoc.: Royal Hotel, College Green, Bristol. 
Chairman’s Address, A. M. Paterson. 5 p.m. 

Institution of Electrical Engineers. 

Tuesday, Nov. 1st.—NortrH Mip~anp STUDENTS’ SECTION: 
Hotel Metropole, Leeds. ‘‘ Public Speaking,” A. Duxbury. 
7.15 p.m. 

Wednesday, Nov. 2nd.—TRANSMISSION SecTION: Criterion 
Restaurant, Piccadilly, W.1. Annual Conversazione and 
Dance. 8 p.m. 

Thursday, Nov. 3rd.—Savoy Piace, Victoria Embankment, 


W.C.2. ‘“‘The Mechanism of the Long Spark,” T. E. 
Allibone. 6 p.m. 


Monday, November 7th-—-SoutH MipLtanp CENTRE: James 
Watt Memorial Inst., Great Charles Street, Birmingham. 
“The Lighting Load: Its Characteristics and Develop- 
ment,’ W. J. Jones. 7 p.m. 

Thursday, November 10th.—Savoy Place, Victoria Embank- 
ment, W.C.2. ‘Thermal Power Plants for Peak Load 
and Emergency Service,” H. 8. Hvistendahl. 6 p.m. 

Wednesday, November 16th.—N. MipLaAND STUDENTS’ SECTION : 
Technical College, Bradford. ‘* Diesel-electric Traction,” 
G. V. Davy. 7.15 p.m. 

Friday, November 18th.—MErETER AND INSTRUMENT SECTION : 
Holborn Restaurant, High Holborn, W.C.1. Annual 
dinner. 6.45 for 7 p.m. 


Institution of Engineering Inspection. 

Tuesday, November 8th.—MANCHESTER BRaNcH: College of 
Technology, Manchester. Presidential Address, Lieut.- 
Colonel H. W. 8. Outram. 7.30 p.m. 

Institution of Engineers-in-Charge. 

Wednesday, November 23rd.—Magnet House, Kingsway, W.C.2. 
‘* Electrical Installation Systems and their Relation to 
Personal Safety and Fire Risks,’ A. L. Whittenham. 


Institution of Engineers and Shipbuilders in Scotland. 

Tuesday, November 8th.—39, Elmbank Crescent, Glasgow. 
‘Steam Drifters: Tank and Sea Tests,’ J. Edward and 
F. H. Todd. 7.30 p.m. 


Institution of Gas Engineers. 
Tuesday and Wednesday, November 1st and 2nd.—Inst. of 
Mechanical Engineers, Storey’s Gate, Westminster, S.W.1. 
Tenth autumn research meeting. 10 a.m. each day. 


Institution of Heating and Ventilating Engineers. 
Wednesday, Nov. 2nd.—Institution of Mechanical Engineers, 
Storey’s Gate, Westminster, S8.W.1. ‘ Air Conditioning 

Requirements of Cinemas,” L. W. J. Henton. 7 p.m. 


Institution of Mechanical Engineers. 

Friday, Nov. 4th.—Storey’s Gate, Westminster, 8.W.1. Thomas 
Hawksley Lecture, ‘‘ The Development of Television,” Sir 
Noel Ashbridge. 6 p.m. 

Thursday, Nov. 3rd.—M1ptanp BrancH: Queen’s Hotel, Bir- 
mingham. Annual Dinner. 6.45 for 7.15 p.m. 

Tuesday, Nov. 8th.—SoutH Waters Branco: Royal Metal 
Exchange, Fisher Street, Swansea. “Production of 
Special Steels in the Works of Thomas Firth and John 
Brown, Ltd. ” 6 p.m. 

Thursday, Nov. 10th.a—WesTERN BrancH: Merchant Ven- 
turers’ Technical College, Bristol. ‘‘The Principles of 
Sound Recording and Production,” B. R. Davies. 7 p.m, 

Thursday, Nov. 10th.—NortH-WESTERN BRANCH: Engineers- 

Club, Albert Square, Manchester. ‘‘ Aircraft Efficiencies,” 

N. A. V. Piercy. 7.15 p.m. 

Friday, Nov. 11th.—Easv Mrptanps Brancx: Joint Meeting 

with Chesterfield and District Engineering Society. Works 

visits at 3 p.m. Technical College, Chesterfield, “‘ The 


Friday, Nov. 11th.—Informal Meeting, Storey’s Gate, West- 
minster, 8.W.1. “An Engineer’s Impressions of Japan,‘ 
C. C. 8. Le Clair. 6.30 p.m. 

Monday, Nov. 14th—-Norru-EasteRN Brancu: Mining 
Institute, Newcastle-upon-Tyne. ‘‘The Design and Use 
of Instruments for Anti-aircraft Defence,” Major A. C. 
Tarnow. 6.30 p.m. 

Friday, Nov. 18th.—Storey’s Gate, Westminster, 8.W.1. “* The 
Control of Diesel Railears, with Particular Reference to 
Transmissions,” Major W. G. Wilson. 6 p.m. 

Institution of Production Engineers. 

Monday, Oct. 31st.—Portman Rooms, Portman Street, W.1. 
“Surface Finishing—Latest American Practice,” K. 
Connor. 7.30 p.m. 

Institution of Sanitary Engineers. 

Friday, Nov. 4th—Connaught Rooms, Great Queen Street, 
W.C.2. Annual Dinner, 7.15 p.m. 

Friday, Nov. 11th.—Caxton Hall, Westminster, S.W.1. ‘* Mecha- 
nical Flocculation of Water and Sewage,” R. C. Gibbs. 
6.30 p.m. 

Institution of Structural Engineers. 

Thursday, Nov. 10th.—11, Upper Belgrave Street, S.W.1. 
Seale Model Tests, with Particular Reference to Are 
Welded Plate Girders, H. E, Lance Martin. 6.30 p.m. 

Thursday, Nov. 17th.—YorksuHIRE Brancu: Hotel Metropole, 
Leeds. ‘* Plastics Applied to Structural Engineering,” 
C. D. Philippe. 7 p.m. 

Junior Institution of Engineers. 

To-day, October 28th.—39, Victoria Street, S.W.1. Informal 
meeting. ‘‘ The Status, Qualifications, and Remuneration 
of the Engineer,”’ H. Chatley. 7.30 p.m. 

Friday, Nov, 4th.—-39, Victoria Street, S.W.1. 
in Egypt,” N. L. Ablett. 7.30 p.m. 

Friday, Nov. 11th.—39, Victoria Street, S.\W.1. Annual General 
Meeting. 7.30 p.m. 

Keighley Association of Engineers. 

Thursday, Nov. 3rd.—Victoria Hall, Keighley. ‘* Oxy-acetylene 
Welding of Cast Iron,” E. Ryalls; and “ Electric Welding 
of Large Castings,’’ A. J. Davies. 7.30 p.m. 

Liverpool Engineering Society. 

Wednesday, Nov. 16th.—9, The Temple, 24, Dale Street, Liver- 
pool. ‘* The Application of Plastics for Engineering Uses,” 
L.. J. B. Forbes. 6.30 p.m. 

Manchester Association of Engineers. 

To-day, October 28th.—Engineers’ Club, Albert Square, Man- 
chester. ‘‘The Control and Handling of Material in a 
General Engineering Works,” J. M. Newton. 7.15 p.m. 

Wednesday, Nov. 9th.—Engineers’ Club, Albert Square, Man- 

“Span,” Dr. F. W. Lanchester, 7.15 p.m. 

Newcomen Society. 

Wednesday, Nov. 9th.—-Iron and Steel Institute, 4, Grosvenor 
Gardens, S.W.1.  “ Ironfounding in England, 1490-1890 : 
Part I,” Rhys Jenkins. 5.30 p.m. 

North-East Coast Institution of Engineers and Shipbuilders. 

Tuesday, Nov. 8th.—Mining Institute, Neville Hall, Newcastle- 
upon-Tyne. Andrew Laing Lecture, “The Molecular 
Basis of the Strength of Materials,” Sir William Bragg. 
6 p.m. 


* Engineering 


chester. 


Royal Aeronautical Society. 

Thursday, Nov. 3rd.—Institution of Mechanical Engineers, 
Storey’s Gate, Westminster, S.W.1. ‘* The Meteorological 
Problem of the North Atlantic,” Captain F. Entwistle. 
6.30 p.m. 

Wednesday, Nov. 9th. 
Storey’s Gate, Westminster, S.W.1. 
craft,” T. P. Wright. 6.30 p.m. 

Royal Institution of Great Britain. 

Tuesday, Nov. 1st.—21, Albemarle Street, W.1. ‘‘ Cosmogony 
and Cosmology,” Sir James Jeans. 5.15 p.m. 

Friday, Nov. 4th.—21, Albemarle Street, W.1. Conversazione. 
9 p.m. 


Institution of Mechanical Engineers, 
i “American Air- 


Royal Society of Arts. 
Wednesday, Nov. 2nd.—John Street, Adelphi, W.C.2. 
trial Holidays,” Lord Amulree. 8.30 p.m. 
Society of Engineers. 
Monday, Nov. 7th.—Geological Society’s Rooms, Burlington 
House, Piccadilly, W.1. ‘* Engineering Aspects of Air Raid 
Protection,” Dr. H. Chatley and H. Gutteridge. 6 p.m. 


** Indus- 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Cotonet W. C. Devereux, F.R. Ae. S., M. I. Ae. E., manag- 
ing director of High Duty Alloys, Ltd., has joined the board of 
International Alloys, Ltd., Slough. 


Mr. A. T. GrirritH, manager of the Middlesbrough branch 
of the General Electric Company, Ltd., has found it necessary 
to retire owing to ill-health. Mr. Griffith has served the company 
for twenty-nine years. His successor at Middlesbrough is 
Mr. G. H. J. Sansom. Mr. Sansom joined the G.E.C. in 1917. 








CONTRACTS AND ORDERS. 


The Editor is always happy to print short announcements of 
contracts and orders in this column provided they are sent to him 
in time to have news value and that they are likely to interest readers. 





Tue Brusa EvectrricaL ENGINEERING Company, Ltd., 
Loughborough, has received an order for seven single-deck 
bus bodies through the British Electrical Federation, Ltd., 
for the South Wales Transport Company. The bodies will be 
mounted on A.E.C. ‘“‘ Renown ” six-wheeled chassis. 


CroMpToN-WEsT announce that in connection with the forth- 
coming change over at Brighton from tramway to trolleybus 
operation, they have received an order for forty-four sets of 
electric traction equipment for the new vehicles. The complete 
trolleybuses will be supplied by the Associated Equipment 
Company, Ltd., of Southall. The motors and control gear 
will be of the standard Crompton-West type, the motors being 
manufactured by Crompton Parkinson, Ltd., of Chelmsford, 
and the control gear by Allen West and Co., Ltd., of Brighton. 


Srmon-Carves, Ltd., Stockport, inform us that a contract 
has been placed with them by the Chinese Engineering and 
Mining Company, Ltd., on behalf of the Kailan Mining Adminis- 
tration, for a complete coal washery with a capacity of 500 tons 
of coal per hour. The washery is to be erected at the Linsi 
Mine, near Tientsin, and will be of the British ‘‘ Baum ”’ type 
specially designed to meet the local conditions. The plant 
is being designed by Simon-Carves, Ltd., in collaboration with 
Dr. W. R. Chapman. This order, it is stated, is probably the 
largest single contract for coal-cleaning equipment that has 
ever been placed in Great Britain, and will involve the shipment 








6 p.m. 


History of the Locomotive,’ C, H, Bulleid. 7 p.m. 


to China of 2000 tons of steelwork and machinery. 
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A Seven-Day Journal. 


The Status of the Engineer. 


A DISCUSSION on this subject, promoted and held 
at the Junior Institution of Engineers on October 
28th, was opened by Dr. Herbert Chatley, M. Inst. 
C.E., who read a short paper in which he pointed out 
that eventually the world must largely be controlled 
by technicians, and the status of the engineer was 
therefore of great importance. In considering his 
qualifications the essential characteristic must be 
skill in the direction of the sources of power in Nature, 
which demanded knowledge of principles (generalisa- 
tion of past experience) and personal practical expe- 
rience. A qualified engineer might be defined as a man 
whose technical ability and experience is such that he 
is or would be admitted to membership of responsible 
engineering institutions as able to direct engineering 
operations. Dr. Chatley concluded his remarks with 
the following tentative suggestions :—Every possible 
opportunity should be sought to inform the public, 
by articles and letters in the public Press, of the 
enormous economic and welfare value of engineering. 
Erroneous statements concerning engineers and the 
very frequent adulation of figureheads should be 
challenged. Every occasion on which works are 
described without appreciative reference to the engi- 
neer responsible should be protested against in the 
most vigorous manner possible. Retired engineers 
and those with some spare time should participate in 
local government politics. Engineering institutions 
should demand to be represented on public com- 
missions which in any way whatsoever involve tech- 
nical problems. Engineering institutions should 
take up all cases where inadequate salaries were 
offered and discourage their members from accepting 
such, at the same time impressing upon the parties 
concerned the economic responsibility of the engineer. 
Seales of standard minimum pay for engineers should 
be compiled and renewed from time to time, and 
endeavours be made to insist upon their observance. 
Efforts should also be made to secure a large pro- 
portion of public honours for engineers. The value 
of technical education as a training for public life and 
service should be impressed upon the community. 
Practical economics should be more emphasised in 
engineering training. 


The L.P.T.B. Report. 


In the fifth annual report of the London Passenger 
Transport Board, which was issued on Friday, 
October 28th, it is stated that in the last five years 
more than £22,000,000 has been spent on additions 
and improvements. The estimated further expendi- 
ture on, capital account authorised at June 30th 
amounts to £23,400,000. When the new works and 
improvements have been completed, 17 miles of new 
railways, with eleven new stations, will have been 
added to the Board’s system of railways, and forty- 
five of the existing stations will have been rebuilt. 
It has been found that improvements to existing 
stations have attracted more traffic, and the eight 
stations in the Central Area which have been re- 
modelled show an average of 22 per cent. increase in 
traffic, as against an average only of 5 per cent. in 
the same period at other stations. The main tunnel- 
ling work on the extensions of the Bakerloo Line 
to Stanmore and the Highgate Line to East Finchley 
has been completed, and these new sections are 
scheduled to be open for service in 1939. To provide 
for these new services, and to improve existing 
services, 1690 new railway cars will be purchased. 
During the past five years nearly 3000 new buses 
and coaches have been put into service to replace the 
older type of vehicle. The central overhaul works 
at Chiswick are being radically replanned to allow 
the existing fleet of 6400 buses and coaches to be 
efficiently overhauled and to provide a margin for 
future expansion. The additions to the fleet have 
necessitated the enlargement or reconstruction of a 
number of garages in the Central Area. Similarly, 
it has been found necessary to enlarge the central 
overhaul depét for railway cars at Acton in order 
to handle the increased number of cars which are now 
coming into service. By June 30th, 1938, over 136 
miles of tramway routes had been completely con- 
verted to trolleybus operation. 


The New Aldgate East Station. 


For the last two years work has been in progress 
on the new Aldgate East Station of the London 
Passenger Transport Board. The work has con- 
sisted of widening the tunnel from 50ft. to 70ft. to 
carry four tracks instead of two and the construc- 
tion of a new double-ended station with four entrances 
east of the existing station. To make provision for 
the sub-surface booking hall, the track level had 
to be lowered 7ft., and this work was undertaken 
during last week-end. In the construction of the 
new station casing, the outer walls were first built 
and the pipes and cables were diverted, when, after 
the old tunnel arch had been removed, the roof was 





put on. For a length of about 1400ft. the tracks 
were supported on a wooden viaduct at the level 
of the old tunnel, which has been enlarged. After 
the last train had left on Saturday, October 29th, the 
London Transport engineers took possession of the 
line until early on Monday morning. During this 
time the tracks were slung from the roof on eye- 
bolts, the trestles and steel joists forming the wooden 
viaduct pulled away, and the tracks lowered to their 
permanent foundation, 7ft. below, where they joined 
other tracks with a gradient of 1 in 50. At the same 
time the temporary platforms and staircases at 
Aldgate East were removed and the new booking 
office floor completed. Almost every station on the 
Metropolitan and District lines will be affected by 
the improvement, which will increase the passenger 
accommodation on the Metropolitan lines to Barking 
by 33} per cent. It will enable thirty-eight eight-car 
District trains to run every hour, and the length of 
the trains will be increased from six to eight cars. 


Export Trade and the Future. 


In a speech made on the occasion of the inaugural 
meeting of the Birmingham Branch of the Institute 
of Export on Friday, October 28th, the Right Hon. 
R. 8S. Hudson, the Parliamentary Secretary of the 
Department of Overseas Trade, spoke on the import- 
ance of export trade, and its possible future. Mr. 
Hudson said that comparatively few traders were 
aware of the existence of the Department of Overseas 
Trade and the way it could help them. The experi- 
ment made in Glasgow would be extended to Birming- 
ham, and during November Mr. Golsby, a Senior 
Officer of the Department, would be available for 
consultation in Birmingham. The Chambers of 
Commerce had been of great assistance in making 
the work of the Department known. Referring to 
the future of export trade, Mr. Hudson recalled the 
recent words of Lord Halifax, who said that he 
envisaged the future as holding three possibilities— 
first, war; secondly, armed peace, and thirdly, a 
peace of understanding. As far as export trade was 
concerned, he personally preferred a peace of under- 
standing, and he believed it to be capable of realisa- 
tion. Such a peace could only be obtained, however, 
if competitors were induced to respect our strength. 
When that was the case, experience had shown that 
agreements, reasonable and satisfactory to both 
sides, could be arrived at. The matter was urgent 
and it brooked no delay. There was, he believed, 
plenty of initiative and enterprise being shown 
daily by our manufacturers, but there was still more 
which was latent, and was waiting to be brought out. 
He wished success to the new Birmingham Branch 
of the Institute of Export, as he felt that the Institute 
would help enterprise to be more effective in our 
export trade. 


Coal Utilisation Research. 


Ir is announced that the British Coal Utilisation 
Research Association has decided to establish an 
experimental station in London, and that premises 
have been secured at West Brompton and are now in 
course of being converted and equipped. The Council 
makes known the following appointments to the 
scientific staff :—Dr. D. H. Bangham, lately Professor 
of Chemistry at Cairo University, and Dean of the 
Faculty of Science, who has made important contri- 
butions to the physical chemistry of charcoal, 
cellulose and other carbonaceous materials, now 
becomes the senior member of the scientific staff, and 
will take charge of an important group of programmes 
connected with the use of coal. Mr. J. 8. Hales has 
been appointed to take charge of the Domestic 
Appliances Department. He is well known for his 
work at the Fuel Research Station on the measure- 
ment of smoke and .the operation of coke 
fires. Since leaving the Fuel Research Station Mr. 
Hales has had important industrial experience on the 
research staff of a leading manufacturer of domestic 
solid fuel burning appliances. Mr. R. T. Hancock, 
who was formerly associate editot and contributor 
to ‘‘Kemp’s Engineers’ Handbook,’ has been 
appointed head of the Intelligence Department and 
editor of the Association’s monthly bulletin. Further 
appointments have been made to the assistant and 
junior scientific staff. 


The Control of Flying. 


On Saturday, October 29th, it was officially 
announced by the Air Ministry that Sir Kingsley 
Wood, the Secretary of State for Air, has set up a 
special committee in order to inquire into the control 
of flying, with special reference to public safety and 
amenities. The terms of reference are: To examine 
the existing regulations governing the flight of air- 
craft over populous and other districts, and the 
adequacy of the means of their enforcement, and to 
consider whether further measures are required to 
regulate such flying in the interests either of the 
safety or the amenities of the public. The Right Hon. 





Lord Gorell has consented to act as Chairman of the 
Committee, and the following have agreed to serve 
as members :—Sir Lawrence Chubb, Sir Alan Cobham, 
Miss Pauline Gower, Mr. F. Montague, Sir Hugh 
Seely, Mr. W. P. Spens, and Major R. H. Thornton. 
The Secretary to the Committee will be Mr. E. W. 
Short, of the Air Ministry. It is announced that the 
Committee is to begin its investigations at once in 
order that it may submit its report to the Secretary 
of State for Air at the earliest possible date. Most 
of the members serving on the Committee are actively 
interested in flying, and it may be recalled that Lord 
Gorell, the Chairman, was Under-Secretary for Air 
from 1921 to 1922, and is a Past-Chairman of the 
Royal Aero Club. He also presided over the Com- 
mittee on the Control of Private Flying, 1933-34. 


Metropolitan Water Board. 


At a special meeting of the Metropolitan Water 
Board, held on Monday, October 31st, the reports of 
the Finance and the Works and Stores Committees 
were considered, and it was decided to seek power 
from Parliaywent to acquire the Croydon water 
supply, on such terms as may be agreed or settled by 
arbitration. It was further decided to insert clauses 
in the Bill to empower the Board to acquire any 
water undertaking in whole or part by means of a 
Provisional Order confirmed by Parliament. Under 
such procedure, it was pointed out, the owners of 
water undertakings would have an opportunity of 
opposing the proposals both at an inquiry and in 
Parliament. In the report of the Works and Stores 
Committee it was stated that the Corporation of 
Croydon was entitled to receive from the Board a 
bulk supply equivalent to an average of approxi- 
mately 14,000,000 gallons per day, while under an 
agreement of 1935 it could take a further quantity 
of 2,250,000 million gallons per day. For the year 
ended on March 31st last the Board supplied one- 
quarter of the needs of Croydon. In view of the 
decision of the Board to seek in its next Bill further 
powers for the protection of the Board’s sources of 
supply, the Committee formed the view that the 
absorption in the Board’s system of the Croydon 
water undertaking would be in the interests of both 
the Board’s own supply and that of the consumers 
generally. At the same meeting the question of 
additional wells and pumping stations in the Kent 
district was considered, and reports were made on 
proposed wells or bore-holes and pumping stations at 
Bexley, Westerham Hill, and Eynsford, together with 
@ new service reservoir at Knockholt, the estimated 
cost of these new works being £149,000. It was also 
proposed that certain strips of land alongside the 
New River at Hoddesdon, Broxbourn, Cheshunt, 
Enfield, and Southgate should be acquired in order 
to protect the water from pollution and to provide for 
the better maintenance of the channel. 


The Road Research Report. 


On Friday, October 28th, the Report of the Road 
Research Board, along with the Report of the 
Director of Road Research, was published by the 
Stationery Office. The work which is being carried 
out at the Road Research Laboratory at Harmonds- 
worth, Middlesex, is fully described. During the 
year the measurement of the impact between a vehicle 
and the road has led, the Report says, to important 
results. Even in the complicated case of a six-wheeled 
lorry, it is now possible to predict from a knowledge 
of the surface irregularities of a road and the vehicle 
characteristics what forces will be imposed on a road. 
Skidding tests on road surfaces at speeds up to 
75 m.p.h. are now possible, and a method of improving 
the skidding resistance of smooth concrete roads by 
treating the surface with acids is mentioned. The 
work with the road machine tests is being continued 
to determine the relation between such tests and tests 
on the roads themselves. In the course of the year 
an increasing amount of attention has been paid to 
the study of road foundations, embankment con- 
struction, the consolidation or “compaction” of 
soils, and the “ bulking” of soils. In the study of 
bitumen and tar surfacings the work of the Laboratory 
has been brought to the point of the full-scale testing 
of bituminous surfacing mixtures, and results are 
awaited from actual road trials. The developments 
in concrete road-making machinery, both at home 
and abroad, have been carefully followed. It is 
noted that laboratory control of large-scale practice 
is being extended by various local authorities. A 
feature mentioned in the Report is the increased 
interest which is being taken in the work of the 
Laboratory by industrial organisations. Work is 
being continued in collaboration with the Road Tar 
Research Committee and the Asphalt Roads Associa- 
tion, while arrangements have been made for an 
investigation of wood block paving in co-operation 
with the Timber Development Association. Work for 
the Rubber Growers’ Association on the incorporation 
of rubber in tars and bitumens is being continued. 
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New Jarrow Industries. 


———_>— 


T the beginning of June last we published an 
L article, entitled ‘‘ New Industries at Jarrow,” 
which, after an introductory and explanatory para- 
graph, consisted principally of the speech made by 
Sir John Jarvis in connection with the opening cere- 
monies of two new works, Jarrow Metal Industries, 
Ltd., and Jarrow Tube Works, Ltd. Full informa- 
tion with regard to the equipment of these two works 
is now available, and will be found in what follows. We 
think, however, that some explanation as to how the 
works came into existence is necessary, if only to do 
some justice to the work of Sir John Jarvis. As High 








FIG. 1—THREE-PHASE 15-TON ELECTRIC 


Sheriff of Surrey, Sir John imaugurated the Surrey 
Fund, into which the people of the county contri- 
buted £40,000. Thus provided for, Sir John travelled 
north and used the money, first, for the encourag- 
ment of Jarrow, which had then unemployment 
figures of 80 per cent., by its expenditure on boats 
for sea-fishing, for providing materials for decorating 
houses, clubs, and buildings which were dilapidated, 
and other kindred purposes. More directly for the 
reduction of unemployment it was also used for the 
reconditioning of factories, in connection with the 
deepening of the dock at Palmer’s yard for the 
shipbreaking industry, and for the purchase of 
vessels to be broken up. These activities gave Sir 
John a deep interest in the well-being of the people 
of Jarrow. When therefore in 1937 the business of 
Armstrong, Whitworth’s at Scotswood was sold to the 
Government, Sir John purchased the pneumatic tool 
and air compressor business, and transferred the 
work to Gateshead, forming the company now known 
as Armstrong Whitworth (Pneumatic Tools), Ltd. 
At the same time he purchased the whole of the share 
and loan capital of the Armstrong Whitworth com- 
pany at Gateshead. The foundry, which had formerly 
supplied the Scotswood works, was reconstituted as 
Sir W. G. Armstrong, Whitworth (Ironfounders), Ltd., 








ARC FURNACE 





and in association with it there was started up the 
Patent Axle Box and Foundry Company (1937), 
Ltd., in Gateshead. The connection of these opera- 
tions with the well-being of Jarrow is not immediately 
clear. In fact, the amount of work thus brought to 
Gateshead made it possible to transfer other work, 
already envisaged at the’ time, to Jarrow, without 
adversely affecting employment in Gateshead. Jarrow 
Metal Industries, Ltd., was set up to produce steel 
castings and steel rolls and to supply the require- 
ments of the other associated companies, and the 
Jarrow Tube Works, Ltd., was created to manu- 





rolls a cycle of treatment in these furnaces lasting 
as long as ten days. Within the works there is also 
a@ laboratory well-equipped to carry out researches 
into processes of heat treatment, &c., besides routine 
analyses and physical tests. 

Undoubtedly, the most interesting part of the plant 
is the 15-ton electric furnace which is said to be of a 
type new to this country, and which was made by 
Metalectric Furnaces, Ltd., of Birmingham, under 
Tagliaferri patents. It is capable of dealing with a 
maximum output of about 500 tons per week when 
working a 24-hour day seven days a week. Current 
is supplied to Il4in. diameter graphite electrodes 
through a 4000-kVA capacity transformer. The 
furnace has been built with a removable hearth 
arrangement, a folding platform and automatic 
charging buckets. Hydraulic rams are used for tilt- 
ing the furnace, opening the door, &c., and for raising 
and lowering the electrodes. The pumps and air 























facture tubes from billets produced by Metal Indus- 
tries, Ltd. 

The two new works with which this article is con- 
cerned are situated close together and within easy 
reach of Palmer’s dock, whence steel scrap from ship- 
breaking operations is drawn. Neither works is at 
present of large size, but it is anticipated that it will 
prove possible to enlarge them in the future, and space 
is readily available for expansion. 


THE Metat Works. 


The melting equipment at the metal works consists 
of a 15-ton three-phase electric arc furnace for the 
production of a variety of steels and alloys and a 
30-ton pulverised fuel fired furnace for the manu- 
facture of special rolls in steel and iron. These units 
are illustrated in Figs. 1 and 2. Sand for use in the 
large foundry bay of the works is prepared, cleaned, 
and mixed in a plant made by Augusts, Ltd., and the 
after treatment of castings, rolls, &c., is catered for 
by three town gas fired furnaces, 24ft. by 10ft., capable 
of maintaining controlled temperatures up to 1100 deg. 
Cent. We were informed on the occasion of a recent 
visit that for certain classes of work in modern com- 
plex alloy steel mixes it is sometimes necessary to give 

















FIG. 2—PULVERISED COAL 





FIRED 30-TON FURNACE 














FiG. 3—PUMPS FOR HYDRAULIC EQUIPMENT 


bottle hydraulic accumulator for supplying the rams 
are illustrated in Fig. 3. 

The furnace can be operated either manually or 
automatically, and the Metalectric-Tagliaferri regu- 
lator employed for the latter purpose has been 
designed with the object of meeting the requirements 
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FiG. 4—FURNACE CONTROL PANEL 


of the practical steel worker. It is particularly 


claimed for it that it has eliminated the installation 


of bulky equipment in close and inconvenient proxi- 
mity to the furnace itself. The regulator is wholly 
contained in a box measuring about 30in. by 10in. by 
8in., mounted behind the control panel, illustrated in 
Fig. 4, which can be placed in any convenient position. 
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It is intended to maintain the current flow through 
each of the electrodes constant, and it acts in broad 
outline by detecting any variation and utilising the 
change in current flow to actuate relays which in their 


turn operate the valves controlling the admission of 


water to the electrode rams. Each main control 
valve, an example of which is to be seen in the drawing 
of a regulator unit, Fig. 5, is of familiar form. It 
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FiG. 5—-FURNACE REGULATOR 


consists of a balanced piston fitting within a cylinder 
which has three sets of ports at different levels. When 
the piston is raised as shown in the drawing water 
can flow from the hydraulic accumulator to the elec- 
trode ram so that the electrode is raised ; if the piston 
falls to its lowest position water from the electrode 
ram can flow to exhaust and the electrode is conse- 
quently lowered ; whilst should the piston be held in 





wide stirrup encircling the excentric and a long rod 
within the spring to the piston B of the relay valve. 
This piston has a peculiar shape, more easily inferred 
from the drawing than described. It has an annular 
passage, open at the bottom, within its side walls and 
a number of small transverse ports C communicate 
with this passage at one end and with a large hole 
bored downwards into the head of the piston at the 
other. Within this bore there is suspended a light 
drum D, which has formed on its periphery axial 
slots in number equal to the number of the ports C. 
Oil under pressure from the motor-driven pump E 
acts beneath the relay valve piston B, tending to lift 
it against the pressure of the powerful coil spring. 
The arrangement is such, however, that should the 
slots in the drum D be opposite the ports C in the 
piston all the oil can escape into the upper chamber F, 
which is about one-third full of oil and constitutes the 
reservoir from which the oil pump draws its supply. 
Thus slight angular variations in the position of the 
drum cause changes in the pressure acting beneath 
the relay valve piston, causing it to raise or lower the 
main hydraulic valve piston in response to and to a 
degree consistent with the extent of that angular 
movement. The rotation of the slotted drum D is 
controlled electrically and its mechanism is very 
similar to that of an ammeter. Its angular deflection 
corresponds with the rate of current flow in a stator 
coil and is a direct response to changes of the flow of 
current through the main electrode within the furnace. 
In operation, it is said, the control valve is caused 
continually to oscillate slightly about its mid-position 
and is only forced towards the limits of its travel in 
rather exceptional circumstances. The sensitivity of 
the regulator and its rapidity of response can be 
varied within wide limits by altering the rate of flow 
of oil to the underside of the relay valve piston. For 
this purpose an adjusting valve is_ provided. 
Normally the regulator is adjusted to respond to a 
current variation within one-seventh of a second. A 
regulating rheostat is inserted in the circuit to the 
electro-magnet so that the predetermined setting of 
the desired current flow through the electrode can be 
varied. 

In addition to the ordinary current coil there is 
another connected to earth at the bottom of the 





furnace. It comes into action should the electrode 


being utilised if the hydraulic pumps have also been 
affected. 
THE TuBE Works. 

The arrangement of Jarrow Tube Works, Ltd., is 
shown in Fig. 6. The designers had the advantage of 
starting from the ‘‘ green field ”’ state and the lay-out 
in consequence closely approaches modern ideals. 
Here weldless steel tubes are produced in sizes rang- 
ing from 3}in. steam pipe down to lin. gas pipe, 
either hot finished or cold drawn. Tubes down to 
ljin. O.D. and up to 46ft. long are finished hot rolled 
in the mills, whilst the smaller sizes are obtained by 
re-rolling. Extra high quality tubes of various dia- 
meters are manufactured on the cold drawing benches 
and in a short time cold-drawn bright annealed tures 
will be available. 

The Pilger system of tube rolling is employed. The 
action of a Pilger mill is peculiar, and is perhaps worth 
describing for the benefit of those who have not had 
the opportunity to become familiar with it. Unlike 
the rolls of section mills, Pilger rolls are not circular 
in cross section. There is a more or less well-defined 
hump at one point of the periphery and the other parts 
of the periphery are of differing diameters. Moreover, 
the action of the mill is distinguished by the fact that, 
relatively to those of a section mill, the rolls run 
backwards. The hot pierced billet is advanced on a 
mandrel by a hydraulic feeding mechanism, and the 
actual production of the tube is carried out in three 
distinct phases in each revolution of the rolls. In 
the first phase, the billet is gripped and squeezed 
heavily. Thereby metal is extruded onwards in the 
direction of the feed roughly to the shape and size of 
the tube desired, whilst at the same time the billet 
is thrust back. In the following phase the extruded 
metal feeds back through the rolls and is formed 
accurately to finished size and shape ; and in the final 
phase clearance is provided between the rolls for the 
finished tube to be fed forward so that the billet is 
again advanced and gripped by the rolls as the first 
phase repeats itself. An observer watching the mill 
at work sees the billet jigging back and forth with a 
three-steps forward and two-steps-back action, 
whilst, on the other side of the rolls, the tube is 
extruded not smoothly but jerkily. Each time the 





rolls grip the billet there is the distinct sound of a 
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FiG. 6—-ARRANGEMENT OF TUBE WORKS, 


the mid-position all flow to or from the ram is pre- 
vented. This valve, it will be observed from the 
drawing, can be operated manually by the use of the 
excentric A, which acts to lift it against the pressure 
of a powerful coil spring. But if the excentric is 
turned through 180 deg. from the position it occupies 
in the drawing, the valve-is left free to be controlled 
by the mechanism at the top of the device. The main 





valve piston, it will be seen, is connected through a 





travel so far down that a current flow occurs with the 
furnace bottom and causes the electrodes to be 
raised. Another danger that is automatically guarded 
against is that of failure of the current supply to the 
electrodes. Such an event, were no precautions 
taken, would lead to the lowering of the electrodes 
with possible damage. The makers state that if the 
current fails the electrodes are immediately raised, 
the air pressure within the hydraulic accumulator 
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FIG. 7—STRAIGHTENING MACHINE 








PInGER EQUIPMENT. 


The equipment at Jarrow was supplied by 
Maschinenfabrik Meer A.G., of Gladbach, for which 
J. O'Hara Murray and Co., of 66, Hatton Garden, 
E.C.1, are agents in this country. The piercing mill 
for preparing the billets for the Pilger unit is of the 
Mannesmann type, with a roll diameter of 440 mm. 
and a width of 600 mm. It handles billets up to 
160 mm. diameter. The rolls are driven at 70 r.p.m. 
through speed-reducing gear from a 720 H.P., 960 
r.p.m. electric motor. Billets are brought to the mill 
from the heating furnace, and conveyed from it to 
the Pilger units on manually operated overhead 
runways. The Pilger mill has two stands arranged 
in parallel on one side of the driving motor. The 














FIG. 8-HOT REDUCING MILL 
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Fic. 9—BILLET PIERCING MILL 
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Fic. 10—D.C. MOTOR AND GEAR DRIVE FOR PILGER MILL 


Fic. 11—-BATTERY OF TWO PILGER MILLS 
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diameter of the roll body is from 220 mm. to 300 mm., 
and the rolls are adjusted by a 10 H.P. electric motor. 
The main driving motor is a 540 H.P. G.E.C. machine, 
giving speeds between 600 and 1200 r.p.m., and operat- 
ing through a 4 to 1 reducing gear. Two large fly- 
wheels are carried on the high-speed shaft. The 
Mannesmann type feeding apparatus has a piston 
diameter of 220 mm., and its working pressure for 
the ‘throwing forward” action is 7 atmospheres. 
Hydraulic cylinders control the advance of the 
apparatus, and in ech frame there is a hydraulically 
operated lifting table. Run-outs in the rear of the 
mill are equipped with kick-off devices which permit 
the tubes to be thrown upon an electric roller con- 
veyor arranged between the two run-outs. Tube 
ends are cut off by two 1300 mm. diameter hot saws 
and the tubes are carried to a cooling bed of the 
travelling variety in which sprags rise from below to 
push the tubes across. 

Tubes to be of smaller diameter than those pro- 
duced by the Pilger mills are taken from the cooling 
bed, and after passing through a gas-fired reheating 
furnace are delivered to a reducing mill equipment, 
also supplied by Maschinenfabrik Meer. The reduc- 
ing mill has eight stands with rolls 300 mm. in dia- 
meter. Tubes enter at speeds ranging from 0-7 m. 
to 0-8 m. per second, according to diameter, and are 
reduced as much as 40 per cent. on outside diameter 
to produce the minimum size of lin. gas piping. In 
line with the mill there is a cross roll hot straightening 
machine, with rolls 280 mm. diameter by 1000 mm. 
long. The roll inclination is 11 deg., and each roll 
is driven by a 20 H.P. motor at 250 r.p.m. through 








Fic. 12—SWITCHGEAR 


reducing gears. The rolling mill equipment is illus- 
trated by Figs. 9, 10 and 11 on the opposite page, 
and by Figs. 7 and 8. 

The draw benches at the further end of the works 
are of conventional design and do not need any special 
mention. There are six benches, of which three are 
double, and we understand that further benches for 
producing greater lengths of tube are on order. The 
advantages of the draw bench method of reducing 
tubes are that the product can be manufactured to 
very close limits of accuracy internally and externally, 
and that the operation of cold-drawing exaggerates 
and so exposes any slight defects which might other- 
wise escape notice. Heavy work is put into the tubes, 
and it is consequently necessary to anneal them 
between passes through the dies. For this purpose 
there has been installed a gas-fired annealing furnace, 
whilst there is a pickling shop situated close by, in 
which the scale is removed before the tubes are sent 
out. It is an unfortunate fact that the necessity 
for pickling the tubes after annealing—an obnoxious 
and in certain respects detrimental process—has 
militated against full advantage being taken of cold 
drawn tubes. In order to eliminate the requirement, 
an entirely new type of electric furnace is being 
installed in which the ‘‘ atmosphere ’’ can be con- 
trolled, and by the use of which cold-drawn tubes of 
very high quality will be “ bright ’’ annealed without 
need for subsequent pickling. The situation of this 
furnace is shown on the plan, Fig. 6. It has a length 
of 171ft., and is designed to handle tubes up to 3}in. 
diameter and 20ft. long. Its normal output will be 
16 cwt. to 17 ewt. per hour, the normal automatically 
controlled temperature 800 deg. Cent., and the elec- 
trical loading 220 kW. At present further details 
of the furnace’s design have not been made available 
by the makers, the General Electric Company, Ltd., 
but we hope to publish an article on it in the near 
future, when the experimental work always necessary 
in developing a new design has been completed. 


ELECTRICAL EQUIPMENT. 


pany, Ltd., and practically the whole of the electrical 
equipment within the works, including transformers, 
motors, switchgear, cables, and lamps, was supplied 
by the General Electric Company, Ltd., of Kingsway, 
London, and its associated companies. We are 
indebted to that firm for the following notes :— 
Incoming current at 20,000 volts is transformed by 
a 2750-kVA transformer to 5500 volts for works 
purposes. Power is taken thence to a six-panel 
S.V.D. type switchboard, Fig. 12, situated in the 
works main electrical control room. The panels 
control the following equipment :—No. 1, the 5500- 
volt incoming line from the 2750-kVA transformer ; 
No. 2, the piercer mill motor; No. 3, the motor of 
the Ward-Leonard set supplying current to the 
Pilger mill motor and situated in the control room, 
Fig. 13; Nos. 4 and 5, the supply to two 450-kVA 
transformers ; and No. 6, the supply to a 220-kVA 
transformer for the bright annealing furnace. Each 
of the panels is equipped with a 300-ampere oil 
circuit breaker with a breaking capacity of 75,000 
kVA, ammeter, current transformer, &c. In addition, 
No. | panel is provided with a voltmeter, panels 2, 
3, 4, 5, with watt-hour meters, and panel 2 also with 
a recording wattmeter. The 450-kVA transformers 
are for supplying the 440-volt current to the works 
for the auxiliary motors and for iighting. They are 
accommodated in an annexe to the main control 
room. The 440-volt system is controlled from a 
pedestal oil-immersed switchboard. 

The main Pilger mill is driven by a direct-current 
Ward-Leonard controlled motor, Fig. 10, with a 
normal rating of 540 H.P., but capable of 24 times’ 
normal output 120 times per minute. In general, 
the methods of control employed are in accordance 
with standard Ward-Leonard principles, and need 
not therefore be described in detail, but reference 
should be made to the method of operation and 








FIG. 13-WARD-LEONARD SET FOR PILGER 
MILL DRIVE 


certain safeguards which have been added. Opera- 
tion is effected from a desk control panel, Fig. 10, 
which is equipped with start, stop, inching, forward, 
and reverse push buttons, and also a speed regulator, 
speed indicator and ammeter, with scales for both 
current and horse-power. A recording wattmeter is 
provided on the Ward-Leonard control panel, which 
affords a clear indication of the power taken for rolling 
each billet. Before starting up the motor, it is of 
importance that the auxiliary fan motor, oil, and 
water pump motors, and grease pump motors should 
be in operation. They are therefore arranged for 
starting by direct-to-line starters, modified forsequence 
interlocking. The driving motor cannot be started 
except for inching, until these auxiliary motors are 
running, and should any of these motors fail, the main 
motor is tripped out. 

The reducing mill, Fig. 8, is driven by a 135 H.P. 
slip-ring motor running at a speed of 720 r.p.m. Its 
control is effected by means of an oil-immersed stator 
switch and an oil-immersed rotor switch of standard 
construction, and in addition an air break change-over 
switch is provided in the stator circuit to allow for 
reversal in the event of tubes buckling. In many 


call for no comment, as the starter and controller 
apparatus is of standard pattern; but other of the 
drives involve special methods and some typical 
examples merit attention. 

The pusher arm for the reheating furnace which 
serves the reducing mill is driven by a 20 H.P., 
960 r.p.m., slip-ring motor fitted with a solenoid 
brake and two limit switches. An interlocking switch 
is provided at the far end of the furnace in order to 
prevent the pusher arm being started when the 
reducing mill is not running ; it also ensures that the 
tube is pushed out squarely. A standard contactor 
panel is employed, its operation being from a steel 
works type of master controller which is situated so 
that the operator can look into the furnace during the 
running period. The limit switches at the front and 
back of the arm prevent overtravel and the breaking 
of water cooling connections. 

The straightening machine, Fig. 7, which receives 
tubes from the reducing mill, is driven by two 20 H.P. 
slip-ring motors, 960/600 r.p.m. Their control is by 
means of a push button operated stator contactor 
circuit breaker and an air break rotor starter regu- 
lator. The Pinch roll motor, a 10 H.P. squirrel-cage 
machine, is star/delta started and is left running con- 
tinuously during operations, a remote-operated sole- 
noid closing the rollers. 

The method of driving the three mandrel drawing 
benches, rated respectively at 40, 30, and 20 tons, is 
identical, though naturally there is appropriate 
variation in the size of the driving motors. Each 
bench is fitted with a slip-ring main motor and a pilot 
motor which is squirrel-cage wound. The pilot motor 
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FIG. 14—MANDREL DRAWING BENCH EQUIPMENT 


is used only for starting. It enables a slow start to 
be made so that a check can be taken to ensure that 
everything is.in order before the main motor takes 
over the drive. The squirrel-cage motor is controlled 
by a push button operated direct-to-line contactor 
starter, and the slip-ring machine by a contactor type 
rotor starter also push button operated, and arranged 
for constant time acceleration. Both starting equip- 
ments are mounted in the cubicle partly to be seen 
on the right of Fig. 14. As soon as the slip-ring 
motor is started the squirrel-cage machine is stopped 
automatically. The main motors for driving the 
benches are 50 H.P., 40 H.P., and 30 H.P. units 
respectively for the 40, 30, and 20-ton benches, while 
the pilot motors have corresponding capacities of 15, 
12, and 10 H.P. The general arrangement of one of 
these benches with its equipment is shown in Fig. 14. 
Every motor in the installation is provided with an 





cases the small drives in various parts of the works 


isolating switch close by. 








— selection of a subject suitable for the Pre- 
sidential Address is somewhat difficult, owing 
to the number of Past-Presidents who have covered 
a wide field in modern engineering. It occurred to 
me therefore that it might prove of interest to break 
away from tradition to deal with what was known 
by those who lived in ancient times regarding science 
and engineering. 


5000 years ago, as specimens were found at the Step 


flint, shaped somewhat like a crescent moon, brought 








The electric supply for operating the works is 
drawn from the North-Eastern Electric Supply Com- 
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The use of the drill was known in Egypt at least 


pyramid. The drill point or cutting edge was of 
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to a point in the middle to form the axis about which 
the drill revolved, and as it was important that the 
tips should be equidistant from the centre, it was 
tested before use by sinking shallow holes in test 
blocks and trimming until this object was attained. 
We learn from a wall painting that the cutter was 
fixed to a shaft provided with a handle, so that it 
could be rotated by one hand, the other hand keeping 
it in position, and that when used for drilling vertical 
holes two sandbags were attached to the shaft near 
the handle by means of cords or leather thongs, the 
sandbags exerting a uniform pressure on the cutting 
edge, giving at the same time a fly-wheel action as the 
drill was rotated. 
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The study of astronomy dates back to very early 
days in Egypt, and much has been written on the 
subject. The view is generally held that it is only in 
comparatively modern times that it became recog- 
nised that the world was a sphere; in fact, it was 
dangerous in the Middle Ages to express such a belief. 
Eratosthenes, the Librarian of Alexandria, who died 
about 250 B.c., was not only aware that the world was 
a sphere but made a very close estimate of its cireum- 
ference in the following manner. At the summer 
solstice the noon sun is mirrored in a deep well situated 
at Syene, just below the First Cataract, and at 
Alexandria, situated 500 miles to the north, the shadow 
thrown by an obelisk showed that the sun was 7 deg. 
12 min. from the zenith at the same time, and as 
the sun’s rays can be considered as parallel, this meant 
that the difference in latitude, namely 500 miles, 
was one-fiftieth of the entire circumference of the earth, 
which would therefore amount to 25,000 miles. 

ARCHIMEDES. 

Archimedes lived at Syracuse between 287 B.C. 
and 212 B.c. He was a renowned philosopher and 
mathematician, who is best known to engineers as 
the inventor of a method of raising water by means 
of a lead pipe wound spirally round a revolving inclined 
rod, the screw which now serves that purpose being 
called after him. As a youth he attended the Royal 
School of the Ptolemies at Alexandria, where Euclid 
had taught about fifty years before his time. 

The story of how his genius defied all attempts to 
take the city of Syracuse by storm has come down to 
us and is well worth repeating. 

Syracuse is situated on the coast of Sicily and the 
Roman general Marcellus collected a fleet of sixty 
galleys, each propelled by five banks of oars, in order 
to attack it from the sea, another force, under Appius 
Claudius, investing the city on the land side. The 
usual weapons, such as catapults, &c., were employed 
against the city, but they were completely out-ranged 
by those devised by Archimedes, who also hit on the 
idea of constructing loopholes through the walls for 
the protection of the defenders. 

Marcellus then planned a night attack both from 
the land and sea, and as the water came right up to 
the walls of the town he adopted the following expe- 
dient—galleys were roped together side by side in 
pairs to form large platforms on which scaling towers, 
which were called “* sackbuts,”’ could be erected, of 
such a height as would enable the attackers to reach 
the top of the walls when the galleys were brought right 
up to them. 

The scheme of the Romans, however, became known 
to Archimedes, who prepared his little surprise. 
Machines, which must have resembled cranes with a 
balanced jib, were built behind the walls out of view 
of the attackers, and when the galleys had reached 
the walls, the jib was swung outwards by means of 
chains and pulleys. Over the pulley of the jib ran a 
chain, to the end of which heavy weights were attached 
which were dropped on to the galleys, causing great 
damage and confusion. The cranes were also equipped 
with powerful claws or grabs, which seized the prows 
of the galleys and lifted them right out of the water, 
the vessels becoming full of water when dropped 
back again, and many being capsized. The grabs 
must have been very powerful when ihe size of a 
Roman galley is considered, and one would be inclined 
to treat the story as a fable if confirmation were not 
forthcoming from Marcellus himself who wrote that 
‘his vessels were treated as buckets to draw water.” 

Seeing that it was hopeless to take the city by 
storm while Archimedes was in command of the 
defence, Marcellus, who was in a position to cut off 
all supplies, reduced it by starvation, Archimedes 
being killed by a common soldier when the city was 
entered. Marcellus expressed great sorrow when the 
news was brought to hith, which was natural, as 
Archimedes was much reverenced by his contem- 
poraries. 

There is a tradition that Archimedes employed 
mirrors to concentrate the rays of the sun on the sails 
of the ships and so set them on fire, but doubt has 
been thrown on this story. 

HERO OF ALEXANDRIA. 

Hero, who lived at Alexandria about 2000 years 
ago, has the credit of being the inventor of the steam 
engine, but, in fact, his engine was only a toy. He 
was a pupil of Ctesibius, who was a renowned philo- 
sopher and who is frequently referred to by ancient 
writers, whereas there is but scanty reference to Hero. 
To Hero are attributed a book called ‘‘ Pneumatics,” 
dealing with air and water; one called ‘ The 
Dioptra,” describing surveying instruments and 
the use to which they can be put; one called 
‘ Catoptrics,” on the theory of mirrors; and three 
on the subject of mechanics. ‘* Pneumatics” has 
been published in England, and a copy is in the 
Institution Library ; the other five have been trans- 
lated into English by Mr. R. C. S. Walters, one of 
our Members, but have not been published. I am 
greatly indebted to Mr. Walters for the loan of his 
manuscripts for the purpose of this address, as they 
are of great interest, as showing the extent of engi- 
neering knowledge at that time. 

The steam engine is described in Hero’s book on 
pneumatics. In the preface he lays no claim to have 
invented all the devices which he describes, and it is 
possible that the credit is really due to Ctesibius. 

‘Pneumatics ” describes very lucidly the prin- 





ciple of siphonic action, and deals with a number of 
devices depending upon the compressibility of air and 
the siphonic action of water to operate automata. 
Hero’s designs are ingenious, and amongst others he 
shows how to cause wine or water to be poured at will 
from the same bottle, a conjuring trick familiar to 
most of us. The book is not entirely devoted to enter- 
tainment, as it describes how to construct a fire- 
engine which differs but little from those which were 
in use not so very long ago. Reference to the hose 
pipe is omitted, as probably at that date there was 
no suitable substance for its construction, the nozzle 
being mounted on a hollow axle to which the water 
was admitted under pressure from the pumps, so 
that by rotating the nozzle in a vertical plane the jet 
could be directed at any desired angle. An ingenious 
method for charging a siphon is described, consisting 
of a vessel connected to the mouth of the longer leg 
and holding more water than the contents of the 
siphon, and provided with an outlet, which, when 
opened, emptied the vessel, thereby charging the siphon. 

The use of cylinders, pistons, and valves was appa- 
rently well known and an air compressor for operating 
an organ either manually or by means of a windmill 
is described. 

The Dioptra.—There were two instruments used 
at that period for surveying, &c., the ‘* groma’”’ and 
the “ dioptra,’’ the former being well known and in 
general use. 

The “ groma ”’ consisted of a rectangular cross with 
equal arms, from the ends of which plumb bobs were 
hung, the cross being supported on a pedestal in such 
a way as to permit sights to be taken in line with the 
plumb bobs, and was used in surveying to set off right 
angles from any base line. 

Hero points out that the oscillation of the plumb 
bobs due to wind would militate against accurate 
work. 

The ‘dioptra,”’ which resembled a _ theodolite 
was used for levelling, surveying, and astro- 
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nomical observations. An arm called an ‘ alidade,” 
4 cubits (6ft.) in length, was mounted on a vertical 
semi-circular plate, with teeth around the periphery 
which meshed with a worm revolved by a handle so 
that the arm could be set at any inclination with the 
horizon up to 90 deg. The “ alidade ” also revolved 
about a pivot and was attached to a horizontal toothed 
circle which meshed with another worm mounted on a 
large plate fixed to the column which supported the 
instrument. This worm was fitted with a longitudinal 
slot slightly wider than the thickness of the hori- 
zontal circle, an ingenious arrangement, as when the 
worm reached a certain position the teeth were out of 
mesh and the “ alidade ’’ could be revolved by hand 
until it pointed in approximately the right direction, 
the final adjustment and clamping being given by 
revolving the “worm” in either direction. The 
circular plate attached to the supporting column was 
divided into degrees for astronomical observation, 
but it does not appear, from the description given by 
Hero, that the vertical circle was so treated. 

The “ alidade ” was provided with a longitudinal 
groove into which a water level, 5ft. in length, could 
be inserted when the instrument was used for levelling, 
the vertical limbs being of glass. Two slides, just in 
contact with the glass limbs, could be moved up and 
down by means of thumb-screws, and were provided 
with peep-holes which could be brought into collima- 
tion with the surface of the water at each end of the 
level. 

As the telescope was not yet known, it was not 
possible to read the staff at any great distance, so it 
was provided with a dise 12 digits (9in.) in diameter 
sliding on the staff, the upper half of the dise being 
painted black and the lower half white, and this disc 
was moved up and down by the staff holder until the 
line of demarcation between the black and white 
could be seen through the peep-holes. The staff, 
which was provided with a plumb bob to ensure that 
it was held vertically, was about 10 cubits (15ft.) in 
height, the divisions into cubits and palms (2{in.) 





being marked on the side, and was read by means of 


a pointer attached to a sliding disc, the readings being 
entered under columns headed “foresight ’’ and 
‘“‘backsight,”” just as in the modern levelling book. 
There is no doubt that very accurate levelling could 
be carried out with this instrument, and hence it was 
possible to set out aqueducts with very flat gradients. 


When used for surveying the “ dioptra”’ lent itself 


readily to setting out offsets at 90 deg. to a base line, 
and Hero gives a number of examples of how to use 
it for various purposes, such as to obtain the distance 
between two inaccessible points, setting out the centre 
line of a tunnel when neither end could be seen from 
the other, &c. He states that the ‘“ dioptra’’ was 
used for astronomical purposes in connection with 
the measurement of the distances which separate 
stars, and of their size, observations of the eclipses 
of the sun and the moon, &c. 

The problem with which he deals were explained 
by diagrams, which have been lost, but which have 
been reproduced from his text. Trigonometry had 
not been developed at that time and the methods 
used for arriving at the various solutions depended 
upon the use of right-angled offsets and similar 
triangles. 

The ‘“ hodometer,”’ a maehine for measuring the 
distance between any two places along the ground, is 
described, the distance being determined by the 
number of revolutions of a large wheel of known dia- 
meter provided with a spur on the axle which operated 
a system of gears furnished with pointers and dials. 
The “ ship’s log ”’ is also mentioned for measuring the 
distances travelled on water by means of a large wheel 
provided with vanes around the circumference, but 
whether or not it was actually used is not known. 

Hero’s book on “ catoptrics ” deals briefly with the 
propagation of light, and proves that the rays of 
incidence and reflection make the same angle with the 
surface of a mirror at the point of contact and that to 
get a good reflection it was necessary that the surface 
shoyld be highly polished. 

Mechanics.—Hero’s first book deals with the prin- 
ciples of gearing and devices by means of which 
“reproduction *’ of objects, whether plane or solid, 
can be made to different scales. He also shows how 
the weight of a beam is distributed over two or more 
supports, when the pillars are placed either sym- 
metrically or otherwise, and when the beam projects 
beyond the supports, and states that Archimedes 
had already dealt fully with this subject. He pro- 
ceeds to show how the centre of gravity of any plane 
figure can be obtained by hanging it from different 
points of suspension, the centre of gravity being the 
point where the verticals through the points of sus 
pension intersect. 

Book II explains the principles governing simple 
machinery for moving weights, namely, the wheel 
and axle, the lever, the pulley, the wedge, and the 
screw, all of which were used long before his time. 

Screws were made of wood, and although there is 
a reference to a device for forming the “ female ™ 
thread, it does not appear that screw-cutting lathes 
were known. The piece of wood on which the thread 
was to be cut was first turned truly cylindrical, the 
pitch of the thread being marked on a vertical line. 
A thin triangular sheet of brass was then cut so that 
the base of the triangle was equal to the circumfer- 
ence of the cylinder, and the vertical side was equal 
to the pitch. This sheet was wound round the cylinder 
keeping the base on a plane at right angles to the 
axis, and a line was marked just touching the hypo- 
thenuse which gave the trace of the thread of the 
screw, the brass plate being moved vertically until the 
spiral had been completed. It was then a compara- 
tively simple matter to cut the thread to the appro 
priate width and depth. The construction of the 
gear wheel which meshed with the worm is then dealt 
with, and he shows how to give the necessary inclina- 
tion to the teeth to mesh correctly. 

Book III deals with the use to which the simple 
machine can be put for raising heavy weights, and he 
describes the derrick and the shear legs furnished 
with the necessary pulleys, ropes, and guys. 

FRONTINUS. 

The only English translation of Frontinus’s book, 
“De Aquis Urbis Romae,” is that published by 
the well-known American water engineer Clemens 
Herschel in 1899, from which the following informa- 
tion has been gleaned. 

Sextus Julius Frontinus was born about a.v. 35, 
and lived during the reigns of the Emperors Caligula, 
Neio, Vespasian, Titus, Domitian, and Nerva. He 
held many important posts, and was made Governor 
of Britain by Vespasian about a.p. ‘80, when he 
carried out a successful campaign against the southern 
Welsh, and was given the office of ‘‘ Curator Aquarum” 
by Nerva Agustus when he was a little over sixty 
years old. This appointment would be equivalent 
to that of chief engineer and manager in charge of the 
aqueducts which then supplied Rome with water, 
and was held of such importance that it was or' — on- 
ferred on men of the highest rank. The book was 
written shortly after taking up office, to put on record 
information which he collected concerning the various 
aqueducts which then supplied Rome with water, 
for the benefit of himself and his successors in office, 
and he caused surveys to be made and plans to be 
prepared, as there were none before his time. 

No less than nine aqueducts supplied the city with 
water at that date ; they varied in length from 134 to 
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56 miles, the total length, measured along the line of 
the aqueducts from the intake to the terminal dis- 
tributing basins, being about 263 miles exclusive of 
Tepula, the length of which is not given; about 
354 miles were carried on arches. 

The cross-sectional area of the waterway varied 
from about 9 to 30 square feet, and the carrying 
capacity, as estimated by Herschel, varied from 
2-4 to 16-9 million gallons per day, the total amount- 
ing to 84-1 million gallons per day, of which 54 million 
gallons were delivered within the city. It can be 
gathered from the account given by Frontinus and 
from various inscriptions, that the aqueducts required 
frequent repairs, and Herschel estimates that the 
actual quantity supplied at any one time within the 
city did not amount to more than about 38 million 
gallons per day, or 38 gallons per head per day, the 
population being estimated at one million persons. 
Frontinus gives full details of the quantities supplied 
for different purposes within the city. 

The first of these aqueducts, the Appian, was 
about 16 miles long and was constructed in the year 
313 B.c.; it was almost entirely underground, and 
carried the water of a spring to the city. This was 
followed after an interval of forty years by the Anio 
Vetus, 40 miles in length, which took water from the 
river Anio. The “ contract” system was in use at a 
very early date, and Frontinus states that the con- 
struction of this aqueduct was let to a contractor for 
the sum realised by the sale of spoils taken from 
Pyrrhus. Cicero writes that ‘‘ contracting for Public 
Works is one of the best ways for getting rich 
honestly.” 

A period of 128 years then elapsed before Marcia, 
58 miles in length, was constructed in 145 B.c. to 
bring the water of certain springs to the city. Fron- 
tinus mentions that the Senate voted 180 million 
sestertii, the equivalent of about 1} million sterling, 
for the construction of this aqueduct. The two older 
aqueducts followed the contours of the ground and 
were therefore of great length considering the distance 
of the sources from the city, but arches 64 miles in 
length were now employed to carry the water across 
valleys and to deliver it at a considerable elevation 
when Rome was reached. 

The three earliest aqueducts were constructed of 
large dressed stones set in mortar, the dimensions 
being about 18in. by 18in. by 42in., but all the 
succeeding ones, with the exception of Claudia (built 
between A.D. 36 and A.D. 50), were constructed of 
concrete and brickwork, the arches being divided 
into voussoirs by means of brick courses. The 
Romans used a form of rendering called opus signinum, 
in order to prevent leakage, which consisted of pottery 
ground to a powder, which was mixed with the lime 
mortar. This proved a very durable lining and was 
used at Alexandria in Egypt, where water was stored 
underground in conduits and tanks which had been 
tunnelled in a soft limestone. In the course of the 
last 2000 years the land has sunk considerably, so that 
some of these aqueducts are now either at or below 
sea leve] and the soft limestone has been eroded, 
leaving the “ lining” intact in places to form what 
have the appearance of gigantic drain pipes running 
down to the sea. 

A further period of eighteen years elapsed before a 
voleanic spring known as Tepula was brought to 
Rome, and as the temperature of that spring was 
63 deg. Fah., it was afterwards mixed with the waters 
of the Julia spring, the temperature of which was 
50 deg. Fah., when that aqueduct was built in 35 B.c. 
The length of the Julian aqueduct was 14 miles, the 
water being carried on arches for a distance of 12} 
miles. Frontinus having discovered that the water- 
men had unlawfully diverted a substantial proportion 
of the flow of a brook called Cabra into this aqueduct, 
wrote: ‘I therefore cut off the Cabra Brook, and 
gave it again entire, upon the orders of the emperor, 
to them of Tusculum ; who perhaps now get it with 
great astonishment on their part and without knowing 
to what cause to ascribe the unusual abundance. 
The Julian aqueduct, on the other hand, has regained 
its normal quantity, and holds it even during notable 
droughts, by reason of the destruction of the branch 
pipes through which it was secretly despoiled.”’ 

The aqueduct known as Virgo, 13} miles in length, 
was constructed in 23 B.c., and brought in a valuable 
supply of spring water, the estimated flow of this 
spring amounting to about 15 million gallons per day. 
The next aqueduct was called Alsietina, 21 miles in 
length, which was constructed by Augustus to bring 
water from the lake of that name to feed the artificial 
basin called the Naumachia, where mimic sea fights 
took place. The last two aqueducts existing at the 
time of Frontinus were the Claudia and the New Anio, 
which were constructed by Claudias between the 
years A.D. 36 and 50. Claudia brought in the waters 
of the Caerulean and Curtian springs, the former being 
famed for the beautiful colour of the water, whilsv 
the New Anio brought in a further supply from the 
river Anio. Both aqueducts were carried on arches 
for a considerable length, 9 miles in the case of 
Claudia and 6 miles in the case of the New Anio, some 
of the arches being 109ft. in height. The waters of the 
Claudia aqueduct were carried through a tunnel 
3 miles in length, passing under Mount Appliano, and 
the contractor made a vow that if he were successful 

in completing this work he would build a temple on 
the top of the hill, the remains of which are @till to be 


Incidentally, rock tunnelling in those days, without 
the use of explosives, must have been a formidable 
task, and it was not always certain that the headings 
would meet, as shown by the following corre- 
spondence :— 

“Varius Clemens, Governor of Mauritania, to 
Valerius Etruscus, Governor of Numidia. 

“Varius Clemens greets Valerius Etruscus, and 
begs him in his own name, and in the name of the 
township of Saldae (Algeria) to dispatch at once the 
hydraulic engineer of the third legion, Nonius Datus, 
with orders that he finish the work, which he seems 
to have forgotten.” 

This is followed by the report of Nonius Datus to 
the magistrates of Saldae :— 

“ After leaving my quarters I met with brigands 
on my way, who robbed me of even my clothes, and 
wounded me severely. I succeeded, after the 
encounter, in reaching Saldae, where I was met by 
the governor, who after allowing me some rest, took 
me to the tunnel. There I found everybody sad and 
despondent ; they had given up all hopes that the 
two opposite sections of the tunnel would meet, 
because each section had already been excavated 
beyond the middle of the mountain and the junction 
had not yet been effected. As always happens in 
these cases, the fault was attributed to the engineer, 
as though he had not taken all precautions to insure 
the success of the work. What could I have done 
better ? 

“ T began by surveying and taking the levels of the 
mountain ; 1 marked most carefully the axis of the 
tunnel across the ridge; I drew plans and sections 
of the whole work, which plans I handed over to 
Petronius Celer, the Governor of Mauritania; and 
to take extra precaution, I summoned the contractor 
and his workmen, and began the excavation in their 
presence, with the help of two gangs of experienced 
veterans, namely, a detachment of marine infantry 
and a detachment of Alpine troops. What more 
could I have done? Well, during the four years I 
was absent at Lambaese, expecting every day to hear 
the good tidings of the arrival of the water at Saldae, 
the contractor and his assistant had committed 
blunder upon blunder ; in each section of the tunnel 
they had diverged from the straight line, each towards 
his right, and had I waited a little longer before 
coming, Saldae would have possessed two tunnels 
instead of one.” 

The art of tunnelling is very ancient, and inter- 
esting workings are to be found on the river Ystwith, 
in Wales, at a lead mine which is situated about 
15 miles east of Aberystwyth. This mine was worked 
by a prehistoric people, then by the Romans, possibly 
at the date when Frontinus was Governor of Britain, 
and by Sir Hugh Middleton, who formed the New 
River Company in the reign of James I. The pre- 
historic people drove very small adits through the 


slate rock till the lead veins were reached, and the 
Romans followed up these workings. The late Dr. 
Herbert Lapworth, my partner Mr. H. J. F. Gourley, 
and myself, visited this mine in 1912 and saw one of 
these small adits, which was so small that it would 
only permit the entry of a race of very little people. 
The mine captain who accompanied us stated that 
he had not been able to find any trace of carbon on 
the roof, traces of which should have been found if 
lamps were used, and had come to the conclusion 
that the little people could see in the dark. 

Returning to the water supply of Rome, settling 
tanks were provided on each of the aqueducts, and 
the distribution system was by means of lead pipes 
connected with basins, these pipes leading to the 
houses of private consumers or to the public buildings, 
water basins, fountains, &c. Payment was made in 
accordance with the digmeter of the bronze nozzle or 
“* calix ”’ through which the water entered the pipe. 
Frontinus was aware that the quantity of water 
which would be delivered would depend upon the 
difference in elevation between the basin and the point 
of supply, and the length of the pipe, but the laws 
which govern the flow of water were unknown, hence 
the quantity actually delivered to the consumer bore 
very little relation to the diameter of the “ calix ” 
and the tax which was paid. 

The Senate had passed a considerable number of 
by-laws for the protection of the aqueducts and water 
supply, but when Frontinus took ottice he found that 
his predecessors had been very lax in their super- 
vision of the watermen, and that these by-laws had 
not been enforced. The watermen were also making 
quite a fortune out of water supplied without licence. 
He writes : “‘ I should call the transgressor of so bene- 
ficent a law not unworthy of the threatened punish- 
ment. But those who have lived in an atmosphere 
of delusion and to whom a violation of the law had 
become second nature in the course of time, had to 
be brought back to the right way of thinking by gentle 
means.” 

He found that in certain cases the spring water 
carried by six out of the nine aqueducts, representing 
about two-thirds of the total supply, had become 
contaminated by reason of the watermen having 
supplemented their supply with river water, due to 
the fact that part of the spring water was being mis- 
appropriated. Portions of the city had also suffered 
owing to the water being cut off during repairs to the 
aqueducts, and Frontinus arranged a scheme of inter- 
connection which avoided this inconvenience. So 
successful were the measures that he took, that he 
writes : ‘‘ But now, by the foresight of the most pains- 
taking of sovereigns, whatever had been unlawfully 
drawn by the watermen, or had been wasted as the 
result of official negligence, has been recovered. This 
was practically equivalent to the finding of new sources 





of supply.” 








By H. 


HE most striking feature—in fact, the main out- 

standing feature—of electrical development in 
the past decade has undoubtedly been the universal 
trend, occasioned mainly by economic considerations, 
towards an extensive interconnection of electric power 
stations and high-tension supply systems. In its 
purely technical aspect this advance kas brought to 
the fore the many-sided problem of switchgear 
development, a problem that has become bound up 
more and more with the question of circuit breaker 
testing in accordance with nationally and even inter- 
nationally acceptable standards. Recognition of this 
fact has gradually been forced upon the leading 
switchgear manufacturers throughout the world, 
with the result that the majority of them have in 
recent years spent very large sums of money on pro- 
viding plant capable of testing the rupturing capacity 
of high-tension circuit breakers under conditions even 
more severe than those met with in actual service. 
As far as this country is concerned experience goes to 
indicate that the co-ordination of testing procedure 
by some central authority and in conformity with 
some adequate and agreed national standard is now 
desirable. : 

That standard has been provided by the revised 
British Standard Specification for Oil Circuit Breakers 
—B.8.8. 116—1937— issued towards the end of 1937, 
a year which also saw the first appearance of the 
LE.C. Specification for Alternating-current Circuit 
Breakers (Publication No. 56 of the International 
Electrotechnical Commission), as well as the issue by 
the Verband Deutscher Elektrotechniker of the 
revised edition of the German specification for high- 
tension switchgear (V.D.E. 0670—1937). The oppor- 
tunity has thereby been afforded, for the first time, 
of directly comparing three up-to-date specifications 
of paramount importance to switchgear user and 
manufacturer alike. In this connection two con- 
temporary American publications issued in 195u. 
viz., the A.I.E.E. Report No. 19a and N.E M.A, 
Publication 36-38, dealing with oil circuit breaker 
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standards in the U.S.A. and their revision, are of 





Circuit Breaker Standards. 
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value in that they give an insight into the American 
point of view, one which differs in several respects 
from that prevailing in Europe. 


GENERAL DEFINITIONS AND COMPARISONS. 


The factors determining the electrical performance 
of circuit breakers can conveniently be grouped under 
three main headings: insulation, heating, and short- 
circuit interruption. Of these, the first covers such 
provisions as minimum clearances and over-potential 
tests, whilst the second is concerned with normal and 
overload current ratings. Both these categories are 
dealt with fully in B.S.S. 116 and V.D.E. 0670, but 
have provisionally been left out of consideration in 
the case of 1.E.C. 56. The third category, which 
includes all those factors affecting the behaviour of a 
circuit breaker under short-circuit conditions, is by 
far the most important and thus constitutes the 
essential feature of all three switchgear specifications, 
as well as of the two American publications referred 
to above. 

In all cases the normal or rated service voltage of a 
circuit breaker is defined as the maximum r.m.s. line 
voltage of the system at the point where the breaker 
is to be installed, the standard voltages being the 
same in B.S.S. 116 and L.E.C. 56. These voltages are 
19 per cent. higher than the corresponding standard 
voltages in V.D.E. 0670. In the case of N.E.M.A. 
36-38 the American voltage standards are 15 per 
cent. above the nominal I.E.C. values or the German 
standards.* 

The British, German, and International specifica- 
tions are furthermore all in agreement that circuit 
breakers should be tested under conditions ensuring 
a symmetrical breaking current. This is in sharp 
contrast to American practice, which universally 
adheres to a standard operating duty based on an 
asymmetrical breaking current. This fundamental 





* The nominal I.E.C. values correspond to the German 
voltage standards. The so-called maximum I.E.C. values 
correspond to the British voltage standards. It is to these 





latter values that the rated voltage refers in 1.E.C. 56. 
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distinction is doubtless a reflection of the difference 
in operating conditions as between Europe and the 
U.S.A., occasioned by different methods of system 
earthing. On the Continent, where the majority of 
power systems operate with a relatively long time 
delay in fault clearance, circuit breakers are called 
upon to rupture a symmetrical current whereas in the 
U.S.A., where extremely rapid clearing of system 
faults is practically a necessity, circuit breaker testing 
has always been carried out on the basis of an unsym- 
metrical breaking current. I.E.C. 56 does, however, 
succeed in reconciling these opposing Transatlantic 
points of view by including a test duty cycle based on 
an asymmetrical breaking current corresponding to 
at least 100 per cent. of the rated breaking capacity, 
in addition to three such cycles involving symmetrical 
breaking currents corresponding to 10, 30, and 60 per 
cent. of the rated breaking capacity, and a fourth, 
make-and-break cycle under conditions of the guaran- 
teed symmetrical breaking capacity. As a further 
recognition of American standard practice, the inter- 
national specification prescribes, as an alternative, 
two-shot test duty cycles having a 15-second pause 
instead of the more usual three-shot cycles with 
3-minute pauses. The British specification follows 
1.E.C. 56, except as regards the alternative test duty 
cycles. On the other hand, the German specification 
provides for only one rated operating duty, namely, 
a four-shot cycle with approximately 3-minute pauses 
and terminating with the all-important make-and- 
break, albeit the terminal break occurs at a reduced 
current. This last provision is interesting, for it 
recognises that it is not always technically possible 
to carry out the make-and-break with both rated 
breaking and making capacity at one and the same 
instant. 


RupPptTuRINnNG CAPACcItTy. 


There has been in the past some considerable 
difference of opinion as to the correct definition of 
the rupturing capacity of a circuit breaker. In 
general, the rupturing capacity should have the 
dimensions of a power, since it is a figure of merit 
indicating that the circuit breaker is capable of 
rupturing a certain current at a certain voltage. 
Such a conception of rupturing capacity would be 
justified only if the quantity so defined were 
independent of the voltage for which the circuit 
breaker is to be used. Unfortunately, this is seldom 
the case, so that this all-important figure of merit 
must be specified with reference to some fixed 
voltage. From the point of view of the electrical 
phenomena during current rupture it is clear that 
this reference voltage should be the recovery voltage. 
However, for practical reasons, it is the rated service 
voltage of a circuit breaker to which its rupturing 
capacity is most conveniently referred. Conse- 
quently, some fixed relation between recovery voltage 
and rated service voltage must be specified if ambiguity 
in defining rupturing capacity is to be avoided. 

Another point to be borne in mind is that the 
conception of rupturing capacity as a power, specified 
in kVA or MVA, is devoid of physical significance 
in that it represents the product of a current and a 
voltage occurring at different instants of time. For 
this reason, it is perhaps as well that old-established 
practice has been abandoned in the case of I.E.C. 56, 
where any definition of rupturing capacity in terms 
of a product of current and voltage has been 
studiously avoided. Instead it defines the rated 
breaking capacity in terms of current only, and 
regards the recovery voltage, like the short-circuit 
power factor, as an added condition of severity. 
Both B.S.S. 116 and V.D.E. 0670 are here in accord 
with I.E.C. 56, although, on the grounds of practical 
convenience, the British specification continues to 
standardise breaking capacity in terms of an MVA 
rating, and not of a current rating. The conception 
of a specific rating is, however, one that is quite 
foreign to German practice, although the term 
nennwertung (signifymg an epitome of all the 
nominal values in accordance with which a circuit 
breaker is designed, built and generally known) 
applied in this sense appears in Clause 7 of the German 
specification. Hence the grounds on _ which 
V.D.E. 0670 still adheres to a nominal rupturing 
capacity expressed in terms of a product of current 
and voltage, cannot be the same as in the case of 
B.S.S. 116. 

According to one German authority the reason 
for retaining the old-established concept lies in the 
fact that the relation between rupturing capacity 
in kVA or MVA and recovery voltage can be repre- 
sented by two straight lines (cf. Fig. 1), one of which 
—the upper, horizontal lme—represents a constant 
breaking-power capacity, whilst the other—the 
inclined line passing through the origin—similarly 
represents a constant breaking-current capacity. 
It is then possible to specify three characteristic 
quantities, namely, a current, a voltage, and a power, 
which together determine without any ambiguity 
the rupturing capacity of a circuit breaker through- 
out the whole voltage range. The first of these 
quantities is the limiting breaking current, which 
refers to voltages below the rated service voltage 
and which lies above the nominal symmetrical break- 
ing current defined in the usual way as the r.m.s. 
A.C. component of the short-circuit current at the 
instant of contact separation. The second charac- 


teristic quantity is the maximum voltage for which 





the circuit breaker may be used, as a rule lying some 
15 per cent. above the German standard of rated 
service voltage (i.e., 5 per cent. above the corre- 
sponding British standard or maximum I.E.C. 
value). The third characteristic is the nominal 
rupturing capacity, defined as the product of nominal 
breaking current and rated service voltage (multiplied 
by the appropriate phase factor). The latter charac- 
teristic remains constant with decreasing voltage 
until the breaking current reaches the limiting value. 
Thereafter, the rupturing capacity decreases pro- 
portionately with the voltage, the breaking current 
remaining constant at the limiting value. 

According to the German specification it is these 
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FiG. 1—RELATION BETWEEN BREAKING CURRENT, 
RUPTURING CAPACITY AND VOLTAGE-—V.D.E. 0670 


three circuit breaker “‘ constants’? which are to 
appear on the rating plate so that the purchaser may 
be able to determine the capabilities of the circuit 
breaker under any condition of operating voltage 
or of recovering voltage, should that be known. This 
aspect of rupturing capacity has not been lost sight 
of in the international specification, as Clause 27 
provides for additional information for the purpose 
of relating rated breaking capacity to a variable 
operating voltage. In the case of the American 
publication A.I.E.E. 19a, the rated interrupting 
kVA is merely defined as the product of the rated 
interrupting capacity in kilo-amperes and_ the 
specified voltage to which this kVA value refers 


10° 





voltage is taken as the voltage of reference and it is 
recognised that in the case of standard type-test 
duties, its value should be equal to the rated service 
voltage. This is also the case with regard to the pro- 
posed revision of the American oil circuit breaker 
standards embodied in the A.I.E.E. Report No. 19a. 
The German specification actually calls for a recovery 
voltage equal to the rated service voltage irrespective 
of the capacity of the circuit breaker, whereas both 
the British and the international specifications stipu- 
late that the former voltage should not be less than 
95 per cent. of the latter. 

In the case of really large high-voltage circuit 
breakers, 7.e., those whose rating exceeds 1000 MVA, 
it is not possible to meet this requirement with the 
test plant so far available, either in this country or on 
the Continent, so that some form of ** two-part ”’ test 
must be resorted to. In this method of circuit breaker 
testing, use is made, first, of the highest possible 
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FIG. 2—RELATION BETWEEN BREAKING CURRENT 
AND RECOVERY VOLTAGE-—B.S.S. 116 


breaking current in conjunction with a recovery 
voltage equal to the rated service voltage, and, 
secondly, of the rated breaking current in association 
with as high as possible a recovery voltage—the limita- 
tion in each case being the capacity of the test plant. 
Neither the German nor the international specifica- 
tions make any provision in respect of this limitation. 
According to the German viewpoint, the maximum 
rating required in practice is of the order of 1000 MVA, 
and the test plant available in Germany is thus capable 
of meeting the requirement as to recovery voltage 
laid down in V.D.E. 0670. The broader view taken 
by those responsible for framing the international 
specification, however, includes a regard for the 
practical limitations of test plant, expressed in the 
promise of a future section relating breaking capacity 
to recovery voltage for the largest high-voltage circuit 
breakers, presumably above 1000 MVA in rating. 

The unique feature of the British specification is 
that it consists of two parts, the first applying to 
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FiG. 3~NATURAL FREQUENCIES OF TEST CIRCUITS 


(multiplied by the appropriate phase factor). The 
rated interrupting capacity is here the asymmetrical 
breaking capacity. In the case of B.S.S. 116, 
LE.C. 56, and V.D.E. 0670, it is the symmetrical 
breaking current only which determines the rated 
breaking capacity. 


RECOVERY VOLTAGE. 


In so far as I.E.C. 56, B.S.8S. 116, and V.D.E. 0670 
all adopt the symmetrical breaking current as the 
basis on which the rated breaking capacity of a circuit 
breaker is determined, it is accordingly necessary that 
a definitive reference voltage should be specified in 
addition. In all three specifications the recovery 





breaker ratings up to and including 500 MVA, for 
which the recovery voltage during test is specified as 
not less than 95 per cent. of the rated service voltage, 
and the second applying to breaker ratings above 
500 MVA, for which the recovery voltage must be 
“as near to 100 per cent. of the rated service voltage 
as is practicable on the testing plant,” and in any 
case may not fall below the sliding scale of minimum 
values given in Fig. 2. It will be seen that the several 


curves of recovery voltage imply a testing limit of 


500 MVA. The provisions of this section of B.8.S. 116 
are thus tantamount to a two-part test. In all cases 
the perchtage of rated breaking current is such that 
the breaking capacity to which the circuit breaker is 
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tested at any recovery voltage, including the normal 
value corresponding to 95 per cent. of the rated 


service voltage, need not exceed 500 MVA. The 
provision of such a sliding scale of recovery voltage 
is a wise one in that it allows of a considerable 
latitude in the adjustment of breaking capacity to 
meet a particular duty, besides which standards that 
are attainable in practice are thereby established. 

None of the three specifications includes any refer- 
ence to the specific phenomena associated with the 
incidence of the recovery voltage at the instant of 
arc extinction. In particular, no attempt has as yet 
been made to prescribe any standards of natural fre- 
quency for test circuits. This aspect of circuit breaker 
testing is one that is still not sufficiently clear to allow 
of provision to be made for it in a standard specifica- 
tion. German experience goes to indicate that pro- 
posals for standardising natural frequencies cover a 
very wide range.t Fig. 3 illustrates the range of 
frequencies, which, according to Kaufmann, is 
covered by five Continental testing plants. 


SHort-Crrcuir Power Facror. 


It has long been known that the severity of the 
duty imposed on a circuit breaker when clearing a 
short circuit depends in some way on the power factor 
of the fault current. This characteristic phenomenon 
has in recent years been satisfactorily explained in 
terms of the so-called “ active recovery voltage,” 
that is, the value of the recovery voltage at the instant 
of are extinction. It is clear that the maximum con- 
dition of severity occurs with zero short-circuit power 
factor, for the recovery voltage then attains its peak 
value when the arc is extinguished at the final current 
zero. Although the reactive component of the short- 
circuit impedance is the dominating factor, the effect 
of resistance cannot altogether be neglected, so that 
in praetice one has to reckon with a finite short- 
circuit power factor. All three specifications are in 
agreement as to its value for standard type-test duties 
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O O= Instant of are extinction. 
V =Applied voltage. 
Vr= Recovery voltage. 
Var=Active recovery voltage (actual value). 
V’arn=Active recovery voltage (theoretical value). 
[= Asymmetrical short-circuit current. 
I4cg=A.C. component of I. 
Ipo= D.C. component of I. 
y= Displacement corresponding to 8.C.P.F. (=cos ¢). 
ys = Displacement due to asymmetry (=sin ¢). 
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Fic. 4—ACTIVE RECOVERY VOLTAGE AND SHORT- 
CIRCUIT POWER FACTOR 


which is laid down as not exceeding 0-15, with a 
maximum tolerance of +25 per cent. in the case of 
I.E.C. 56 and B.S.S. 116. Neither of the two American 
publications, however, gives any information as to 
the short-circuit power factor to be adhered to during 
tests for rupturing capacity. 

In recognition of the fact that such a low value of 
power factor could not be obtained in the case of 
certain testing stations, the I.E.C. Committee respon- 
sible for drawing up the international specification 
put forward a value of 0-4 in 1934, but subsequently 
abandoned it in favour of the present value of 0-15, 
possibly because of the necessity for additional series 
resistance in the majority of cases to bring the short- 
circuit power factor up to the higher figure, but more 
likely because, where a low value is adopted, small 
differences as between different testing stations are 
of little consequence to circuit breaker performance. 
This last point is important because of the difficulty 
associated with the accurate determination or measure- 
ment of the short-circuit power factor angle. It is 
therefore interesting to note that Part 2 of B.S.S. 116, 
relating to circuit breakers whose rating exceeds 
500 MVA, differs radically from Part 1 in that it 
calls for a short-circuit power factor not exceeding 
0-3 instead of 0-15, the figure specified also in 
I.E.C. 56 and V.D.E. 0670, although no reason for this 
departure is stated. 





Furthermore, Part 2 of the British specification 
provides for a degree of asymmetry in the breaking 
current in excess of the standard 20 per cent. allowed 
in Part 1 as well as in the international and German 
specifications, and up to the limit of 50 per cent. 
corresponding to the asymmetrical breaking capacity 
test, comprising the fifth duty cycle referred to earlier 
above. The degree of asymmetry is defined by 
sin ~=Ipo/4/2 Inc, where Ino and Ie are respec- 
tively the D.C. and A.C. components of the short- 
circuit current at the instant of contact separation. 
As is well known, when a D.C. component is present 
in the current wave the applied voltage will not be at 
its maximum value when the current passes through 
zero, as it otherwise would be in the case of a short- 
circuit current of zero power factor (cf. Fig. 4). 
As the result, the recovery voltage must be corrected 
by the factor cos , where is the angle of phase 
displacement due to the presence of the D.C. com- 
ponent, in order to obtain the “‘ active ” value at the 
instant of are extinction, whilst a further correction 
is necessary if the short-circuit power factor is not 
zero. The total correction is given by the so-called 
“active voltage factor,’ defined by cos (90—9+¥), 
where 9 is the phase angle corresponding to the short- 
circuit power factor cos 9. Fig. 10 in Part 2 of 
B.S.8. 116 shows the variation of this factor with 
the degree of asymmetry (sin Y) for values of cos 9 
between 0 and 0-3, positive and negative values of 
Y referring to are extinction at the end of minor and 
major current loops respectively. 

The active voltage factor so determined serves 
to indicate the extent to which the recovery voltage 
at the instant of are extinction is in theory reduced 
in accordance with a given short-circuit power factor 
and D.C. component. It is, however, open to ques- 
tion whether the theoretical value of active recovery 
voltage given by such a correction factor is a real 
measure of the severity of the conditions under which 
a circuit breaker clears a particular fault. For the 
active voltage factor does not take into account the 
effects either of the finite rate of rise of the active 
recovery voltage or of the high-frequency oscillations, 
alternating at the natural frequency of the test 
circuit, which are superimposed upon the service- 
frequency recovery voltage. As a matter of fact, 
the specification clearly points out (cf. Part 2, Clause 
38) that the above active recovery voltage is only 
“a measure of the severity of the test circuit as con- 
trolled by normal frequency voltage.” 

The difference between the actual and theoretical 
recovery voltage conditions obtaining immediately 
after extinction of the arc may be explained with 
reference to Fig. 4, depicting typical oscillograms 


relating to an almost zero short-circuit power factor 
(<0-05) and the maximum permissible D.C. com- 
ponent (50 per cent.). Owing to the extremely low 
circuit resistance the time constant of the D.C. com- 
ponent is so large that the latter persists virtually 
unchanged in magnitude during the relatively brief 
arcing time. In this particular case 9=90 deg., 
whilst sin Y= +0-5, givmg Y=+30 deg., according 
as to whether arc extinction takes place after a 
minor or a major current loop. Fig. 4a illustrates the 
latter case and Fig. 46 the former. It will be seen 
that in Fig. 4a the recovery voltage is falling steeply, 
whilst in Fig. 46 it is rising rapidly at the instant of 
are extinction. In the former case, therefore, the 
initial peak of the high-frequency oscillation is 
diminished, whilst similarly, in the latter case, it is 
augmented. As the result, the active recovery voltage 
in Fig. 4a rises to only 75 per cent. of the peak yalue, 
whereas in Fig. 4b it rises to as much as 110 per cent. 
of the peak value. It is clear that the conditions 
represented by 6 impose a much more severe duty 
upon the circuit breaker than do those represented 
by a. Yet according to the provisions of B.S.S. 116, 
the correction factor for the recovery voltage is the 
same in both cases, viz., cos (90 deg.—90 deg. 
+30 deg.)=0-866. It therefore remains to be seen 
in how far the introduction of an active voltage factor 
derived from somewhat over-simplified theoretical 
considerations justifies itself in practice. 

Summing up, it may be said that the three circuit 
breaker specifications I.E.C. 56, B.S.S. 116, and 
V.D.E. 0670 represent a marked step forward in the 
clarification, definition, and prescription of the 
principal factors entering into the testing of heavy- 
duty circuit breakers. They are in broad agreement 
as regards the establishment of adequate standards 
of circuit breaker performance so that a direct com- 
parison between the results of tests carried out in 
accordance with the regulations laid down in these 
specifications is possible and will doubtless be of 
importance to further switchgear development. At 
the same time, such factors as the exact nature of the 
active recovery voltage and the natural frequencies 
of test circuits have so far not been taken into 
account and thus afford the opportunity for still 
further research with a view to clarifying these 
phenomena entering into circuit breaker behaviour. 
Finally, only in the British specification has the 
attempt been made to lay down standards of com- 
parison appropriate to the largest high-voltage 
circuit breakers whose MVA rating is in. most cases 
such that it is beyond the capacity of present testing 
plant to test them completely under actual service 
conditions. 











Soil E 


F late years the word “erosion” has caused a 
vague uneasiness in people’s minds as denoting 
some danger to security and prosperity, but the 
layman has not known whether it is a distant danger 
threatening future generations, as the exhaustion 
of the coal and oil supplies does, and so to be regarded 
as of academic interest, or whether it is really of 
immediate importance, requiring that something 
should be done about it at once. 

Though the agricultural departments of many 
Governments have known about erosion for decades 
and the Chinese, of course, have been taking measures 
against it for thousands of years, yet Central Govern- 
ments as such have only begun to realise its serious- 
ness within the last ten years. The United States 
of America, where the damage that has been done 
is fantastic, as will be shown below, only began to 
take up the matter seriously less than ten years ago 
(though Theodore Roosevelt had warned the nation 
about it nearly twenty years earlier), active measures 
to control the damage being only taken as part of 
the relief works necessitated by the 1929 slump. 
To-day there is in the U.S.A. a great Department of 
State engaged in fighting this evil, which may have 
destroyed many civilisations in ancient days and may 
devastate continents to-day. Before explaining how 
and why erosion occurs, the official figures of the 
U.S.A. Erosion Survey, completed in 1934 and 
revised in 1935, will be given to show that it would 
be legitimate to exhaust superlatives in describing 
the damage done up to now. 

The area of the United States, excluding rough 
mountains, canyons, rock, and water, is about 1750 
million acres. Nearly 1200 million acres have been 
more or less damaged by erosion, and much of the 
unaffected part is unsuitable for cultivation. 
** Damage by erosion ’’ means the removal in greater 
or less degree of the layer of top soil, less than lft. 
in depth, but of supreme importance as regards 
fertility ; to remove it is therefore to reduce yields 
by very substantial amounts and in extreme cases 








t Cf. V.D.£.-Fachberichte, 1935, Vol. 7, page 45. 


rosion. 
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to render the land affected uncultivable. No correla- 
tion seems yet to have been established between 
degree of erosion and reduction in fertility, both 
quantities being very difficult to measure precisely, 
but of the above 1200 million acres, 113 million are 
classified as ‘‘essentially destroyed for future 
tillage,’ 170 million as having lost three-quarters 
of their top soil, and some subsoil, while 791 million 
acres have lost from one-quarter to three-quarters 
of their top soil. 

This damage has been done by carelessness and 
ignorance, superimposed on greed, and though it is 
only for the U.S.A. that precise figures can be given, 
similar damage is occurring the wide world over. 
An invaluable summary of the “ present position 
with regard to erosion in the most seriously affected 
countries ” is given by Messrs. G. V. Jacks and R. O. 
Whyte in their work entitled “Erosion and Soil 
Conservation,” being Technical Communication No. 36 
of the Imperial Bureau of Soil Science, published by 
that. Bureau at Harpenden, England. 

The whole problem of erosion, its occurrence, its 
remedy, and its effect, is of great importance to 
civil engineers, for erosion alters the flow of rivers, 
increasing floods, and decreasing low-stage supplies ; 
it silts up reservoirs; it affects all calculations of 
water available for power or irrigation. Engineering 
works, usually of a minor though none-the-less interest - 
ing nature, are required to control erosion in the 
field, while the ingenuity of mechanical engineers 
has been exercised to design machines that will 
carry out agricultural operations in such a manner 
that the resulting tilth will hinder rather than help 
erosion. 

Erosion is the middle term of a sequence : Denuda- 
tion, erosion, dessication. In the form of what is 
termed “ geological erosion,” it is a natural pheno- 
menon depeading on the fact that any soil can be 
made to disintegrate by water in motion or by wind. 
Till man’s activities intervened erosion was obviously 
on the whole more than balanced by the forces 
producing soil, otherwise there could never have been 
any cultivable soil for man to live on. As soon as 





* Late Inspector General of Egypti«un Irrigation in the 
Sudan. 


man emerged from the primitive state of food- 
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gatherer and began to make clearings to cultivate 
and to own herds of grazing animals, he began to 
upset the forces of Nature that used to have a 
resultant in favour of deposition and often enough 
did such havoc over circumscribed areas that in 
a few years the soil was washed away that had 
taken geological ages to form, and he had to move 
elsewhere to sustain life in the way to which he was 
now accustomed—and here started the same pro- 
cedure over again! One thing is to be noted here. 
Prehistoric man must have been fairly easy to move ; 
he would not necessarily wait till he had absolutely 
ruined a given area, for when it began to give poor 
yields he would naturally shift his ground. Then, 
if the destruction of the original area had not gone 
too far, it would get covered and protected by wild 
vegetation and gradually recover some, if not all, 
of its original fertility. It is sessile, or civilised 
and semi-civilised, man who has hung on to his land 
in despair, seeing it get worse and give poorer and 
poorer yields year by year till it was entirely and 
irremediably ruined. 

In a primeval state, in areas of good rainfall, soil 
is covered with dense vegetation and forest, which 
dies in situ and spreads over the soil a layer of litter ; 
this rots and enriches the soil with humus. At 
the time of heaviest rains the vegetation is at its 
thickest and affords a powerful protective shield 
or canopy to the soil, so that the beating rain hits 
the leaves of trees, grass, bushes, or the decaying 
vegetation and forest litter and only trickles gently 
through all this on to the ground. Even in Nature, 
however, there is some erosion; on soils laid bare 
by natural forest and grass fires due to lightning ; 
in gullies originating in game tracks and animal 
wallows ; on slips of steep-lying land that has become 
sodden through long rains; and from patches of 
soil bare, or inadequately protected, from other causes. 
Rain runs off the surface of such spots carrying some 
soil with it and collects in rivulets which unite into 
streams and then into silt-bearing rivers, that will 
later, in their courses, form new land by depositing 
the silt they are carrying. But, on the average, the 
erosion from a catchment area required to make a 
river really silty is very slight. For instance, it 
can be calculated that the erosion of a fraction of a 
millimetre per annum over the whole of the catch- 
ment area of the Blue Nile would account adequately 
for the total average annual load of silt carried by 
the Nile. Some geologists give a figure for the natural 
formation of soil—on the broadest lines and in the 
most general sense—of lft. in 10,000 years, so that 
even the gentle natural or “‘ geological ”’ erosion of 
Abyssinia by the waters that drain into the Blue 
Nile, which may amount to about lft. in 1000 to 
1500 years, is not balanced by formation of soil, 
which, being interpreted, means that Abyssinia 
is gradually being worn down to make Egypt, where 
the Nile has been depositing its silt down the ages, 
its flood being on the whole gentle, and the silt it 
carries fertilising, easily deposited and valuable. 

In Nature, too, the soil under the forest litter is 
full of humus and of roots and fibres, and of places 
where roots and fibres have rotted away, so that it 
is in @ porous state well able to absorb water itself 
and to let it pass on to the subsoil and to the under- 
lying strata of rock. Even on steep slopes the friction 
due to a thick covering of vegetation can prevent 
the water flowing down the slope from attaining a 
harmful velocity, and the very steepest slopes can 
be protected by a really thick forest cover, a fact 
that has both been observed in natural forests and 
confirmed by afforestation experiments on such slopes. 

What happens now when man comes along and 
clears the forest and the litter to plough up the soil 
for his crops, and allows his cattle and sheep and 
goats to graze and nibble down the grass without 
restraint ? Sheep and goats, but chiefly goats, have 
been and are among the most active causes of denuda- 
tion and erosion. The latter are largely responsible 
for the fact that the hills round the Mediterranean 
were stripped of their natural cover, thus allowing the 
heavy, though rare, winter storms to wash the soil 
down into the sea and leave the underlying rock 
exposed and barren. In Kashmir the damage they 
cause is so heavy that a tax was imposed on goats, 
increasing with their number, which was being success- 
ful, but had to be repealed for political reasons. In 
other countries, too, these animals are specifically 
mentioned as being of serious concern to the autho- 
rities responsible for preventing erosion. Cultivation 
alters the texture of the top soil and reduces the con- 
tent of humus and organic matter, so that it becomes 
less absorbent while the surface becomes more friable. 
Above all, except when under crop, the land is entirely 
unprotected against the impact of rain, and even when 
the crop is growing the protection afforded is mostly 
far less than it used to be in the wild state. The rain 
therefore soon beats surface dust into a kind of puddle, 
forming a more or less impermeable film, so that 
a large proportion of the rain mixed with soil flows 
off the surface at a considerable velocity, as there is 
little frictional resistance. In this manner the 
formidable “‘ sheet erosion” is caused that has been 
responsible for by far the largest part of the total 
damage in the United States of America; the soil 
it has removed has been lost for good, but the humus 
and the chemical plant nutrients can be replaced by 
incurring great expense over a sufficient period of 
Man has. then, produced a condition where 


years. 





a given fall of rain on a given plot of land results in 
a large and rapid flow of water instead of a small and 
gentle one. If now we remember that the amount of 
silt that can be carried in suspension by flowing water 
varies as the fifth power of the velocity and the size 
of the particles carried as the sixth power, it is easy 
to understand why a rain that produced a gentle 
trickle in a ditch in Nature, yet, under man’s careless 
denudation, causes erosion over a wide surface and 
produces a turbulent and destructive torrent in a 
gulley. The gullies are uncontrolled and unprotected ; 
regression takes place in all directions, for water 
cascades into the gulley from many places along its 
banks, as well as at the head, and thus it happens 
that in the course of only a few months a grassy ditch 
in a shallow depression running down a field may be 
turned into a horrible ravine. ‘‘ Gulley erosion ”’ is 
more spectacular than sheet erosion, but in America, 
for instance, has done only about one-seventh as 
much damage. 

The American Soil Erosion Service, under its 
Director, Mr. H. H. Bennett, has carried out a large 
number of very careful experiments to ascertain the 
effect of denudation and cultivation on the run-off 
from soils of various types, and the following figures 
have been compiled from data given in Mr. Bennett’s 
paper, entitled ‘‘ Conservation Farming Practices and 
Flood Control,” being Miscellaneous Publication 
No. 253 of the U.S.A. Department of Agriculture. 

In Ithaca, N.Y., in an eighteen days’ trial during 
which there were 9-47in. of rain, a potato field gave 
a run-off of 88 per cent., while grass land gave 
0-2 per cent., i.e., the potato field had a run-off over 
400 times as great as the grass. This is an observa- 
tion of what happened during one heavy rain, and it 
is such rain that is the most destructive, but figures 
are also given for four other stations where experi- 
ments were carried on continuously for periods vary- 
ing from two to five years, the rainfall being of the 
order of 30in. per annum. In these four stations the 
soils were different and the slopes were not all the 
same, while the crops also differed from station to 
station; hence it would hardly be fair to use the 
*“mean ”’ of such results for any purposes of calcula- 
tion; but, nevertheless, such a mean may give a 
fair idea of the order of difference of the various types 
of cultivation from the point of view of protective 
land cover, and it is found that on the average the 
least protected land (fallow or under maize) had a 
run-off 8-5 times as heavy as that from land pro- 
tected by grass. From the point of view of erosion, 
the rains that do practically all the damage are 
moderately heavy rains lasting for several days and 
ve.y intense short rain storms. 

All the rain that falls on the earth disappears in one 
of the following ways :—By immediate run-off over 
the surface of the ground into ditches, streams, &c., 
and so into the rivers ; by sinking into the ground ; 
by immediate evaporation, including transpiration 
from vegetation. Of the water that soaks into the 
ground, some seeps out into ditches, &c., and thus 
maintains the flow of stream and river when there is 
no rain; some soaks into the underlying strata, 
whence it can be recovered by wells; and the rest 
is either taken up by vegetation into its own sub- 
stance, as the water content, or transpired by vegeta- 
tion through its foliage, &c., or evaporated from the 
ground. If now the proportion of any given fall of 
rain that disappears by immediate run-off is largely 
increased, as has been shown to be the case when 
denudation occurs, it must follow that very much 
smaller quantities are available for the sub-soil and 
for direct use by plants. The consequences are that 
the flow of streams and rivers in the non-rainy season 
is diminished, the underlying strata are starved of 
water, and hence the wells, which draw their supply 
from here, have their flow reduced, often to the 
point of entire failure. There is little water left in 
the soil to maintain vegetation while there is no rain ; 
in fact, dessication has set in as a consequence of 
denudation and erosion. This, of course, changes 
fundamentally the régime of streams and _ rivers 





deriving their water from the area affected, for a 
comparatively even flow, rising a little after rain and 
falling in dry periods, is changed to torrential con- 
ditions where quick and flashy floods are rapidly 
succeeded by flows that are mere trickles, and not 
infrequently die out entirely. Moreover, such a 
change is accompanied by danger to property cer- 
tainly, and to life not improbably, for the flood dis- 
charges are far bigger than can be carried by the 
channel that the river has established for itself 
during ages of a steady régime, and it is therefore 
forced to overflow on to land that is cultivated or 
otherwise in occupation, with results that have been 
amply illustrated in recent years. We have shown, 
too, that these floods will be carrying vast quantities 
of sand, silt, gravel, stones, &c., according to the 
geological nature of the soil that is being eroded. 
This load will be carried over the inundated areas, 
as well as in the actual channel, and as soon as the 
flood begins to decrease so that the current can no 
longer carry as much silt, &c., as before, the load 
of rubbish will be deposited, covering the fields with 
sand and gravel and silting up the river bed, so as to 
make it even less capable of carrying the next flood. 

Curiously enough, no definite data seem to be 
available to show that denudation and erosion 
have increased the flood discharges of main rivers. 
A statistical investigation made some ten years ago 
showed no correlation between the floods on large 
rivers and the degree of deforestation in their catch- 
ments; in smaller catchments, however, the effect 
of denudation is definitely to cause devastating 
floods. The destructive and exceptionally high floods 
of 1935 and 1936 in the U.S.A. were associated with 
unprecedented meteorological phenomena, and, of 
course, it was impossible to have “ control experi- 
ments ”’ to show whether the floods would have been 
less had there been no denudation. The latter cause 
undoubtedly increases run-off, while it is a widely 
expressed opinion among authorities working on 
erosion control that the success of their efforts will 
be accompanied by a decrease in floods, but at present 
there appear to be no data to show to what extent 
the remarkable floods on rivers like the Mississippi 
are due to the denudation of their catchment areas. 

The effect of denudation on the régime of a large 
river is well illustrated by the changes in the Murray 
River in South Australia that have been establishing 
themselves of late years, for the winter flow is now 
about three times the summer flow, whereas it used 
to be nearly steady the whole year round. Over 
£500,000 is being spent to remedy some of the evils 
caused. 

The slaughter of reservoirs that is going on in 
America owing to erosion is so amply documented 
in Mr. H. M. Eakin’s “ Silting of Reservoirs” (U.S. 
Department of Agriculture Technical Bulletin No. 
524, July, 1936) that it becomes difficult to select 
a few representative examples for quotation. In 
Table XVIII, Mr. Eakin, who is Head of Hydro- 
dynamic Studies in the Soil Conservation Service, 
gives a list of thirteen reservoirs in South Carolina 
and Georgia, which are now silted solid ; their dams 
were all “ first-class conerete or masonry structures,” 
more than half being over 30ft. in height and having 
ponds from 4 to 7 miles in length. Table XI, for 
another fourteen reservoirs, shows that the smallest, 
of an original capacity of 164 acre-feet, will last a 
total of about twenty-one years before it is filled 
with deposit, while the largest, of over 2,600,000 
acre-feet original capacity, will last about eighty- 
four years. Again, Table VII gives a list of yet 
another fourteen reservoirs which are silting at rates 
varying from 1 to 7 per cent. of original capacity 
per annum. This Bulletin deals only with the results 
obtained from reservoirs surveyed in 1934-35; 
many others had been visited and some measure- 
ments taken, but not yet properly surveyed for silting. 
It is stated that “the observations made... 
emphasise ...the general prevalence of these con- 
ditions over broad areas of the country.” 

(To be continued.) 








The Motor Show at Earls Court. 


No. III. 
(Continued from page 467, October 28th.) 


N what follows we continue our description of some 

of the more interesting exhibits which were dis- 

played in the Marine Section of the International 
Motor Exhibition, held at Earls Court. 

Among the very large engines a noteworthy exhibit 
was that shown on the stand of Vosper, Ltd., of Broad 
Street, Portsmouth, and illustrated in Fig. 17. It 
shows the Isotta-Fraschini A.S.M. 183 marine petrol 
engine, which has a designed output of 950 S.H.P. 
at 1800 r.p.m., and a maximum output at full 
throttle of 1150 S.H.P. at 2000 r.p.m. As will be seen 
from our engraving, the eighteen cylinders are 
arranged in three banks of six. They have a stroke 
of 180 mm. with a bore of 130 mm., the volumetric 
compression ratio being 5-7 with a total swept volume 
of 57-25 litres. There is dual ignition with two 





Marelli magnetos, which are fitted with an automatic 
advance attachment, and a small magneto for 
starting. Two sparking plugs to each cylinder are 
provided, and the carburetters, six in number, are of 
the “I.F.L. 75” pattern, complete with a special 
fire prevention device. Fresh water cooling is pro- 
vided, and there are alternative starting arrangements 
with electric motor and with compressed air. The 
fuel consumption is 223 grammes per S.H.P. hour 

and the oil consumption 14 grammes per 8.H.P. hour. 
The total weight of the dry engine is about 1220 kilos. 
Reverse gear is fitted and the astern power is 
200 S.H.P. This type of power unit, for which the 
firm is licencee of the Isotta-Fraschini Company, of 
Milan, are being used by the Admiralty for motor 
torpedo boats. A model of a torpedo boat was shown 
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opposed-piston reciprocating type. 
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on the stand, and two other oil engine driven craft. 

Victor Oil Engines (Coventry), Ltd., of Coventry, 
showed a wide range of small power oil and petrol 
engines of the opposed-piston pattern. The newest 
production of this firm, which we illustrate in Fig. 18, 
is the four-cylinder oil engine unit, which has a bore 


pump cylinder is concave in horizontal section, the 
outside of the piston being of similar section. Between 
the two surfaces a rubber ring is interposed, which in 
its free state is circular in cross section. When in 
position in the pump, as shown, the ring is com- 
pressed to an elliptical cross section and as the piston 
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Fic. 17-950 B.H.P. EIGHTEEN-CYLINDER ISOTTA-FRASCHINI MARINE ENGINE—VOSPER 


of 80 mm. and a stroke of 100 mm., and is designed 
to develop a normal output of about 35 8.H.P. when 
running at 2000 r.p.m. Another size of engine 
with a bore of 85 mm. develops 40 S.H.P. 
at the same speed. A further exhibit on this 
stand was the firm’s new “ Victor Magic ’’ patented 
high-pressure rotary pump, a section through which 
is reproduced in drawing Fig. 19. Although at first 
sight the pump seems to resemble an ordinary vane 
pump, it will be seen that the vanes are so arranged 
as to preserve a running clearance between the vane 
and the body of the pump, the clearance being deter- 
mined by the two side plates into which the vanes 
are spigoted, which revolve with them and the 
rotor. The side pressure and resulting wear are also 
minimised by bolting together the two side plates 
with through-going bolts so that all the side pressure 
is taken between the plates themselves and the 
rotating parts are free to revolve within the pump 
casing without side pressure. When running possible 

















FIG. 18—FOUR-CYLINDER OIL ENGINE—VICTOR 


leakage from the glands is prevented by connecting 
the centre portion of the pump where the spindle 
enters the bearing to the suction side of the pump by 
means of passages, so that any liquid that may pass 
into the middle is drawn into the suction side, and 
passed through the pump. The test results, we are 
informed, show that, if working with clean liquids 
the components are remarkably tree from wear. 
Onthe stand of Silentbloc, Ltd., of Victoria 
Gardens, Ladbroke Road, Notting Hill Gate, London, 
W.11, there were displayed examples of the Asso- 
ciated Equipment Company’s, the Buda Company’s, 
and Gardner marine oil engines, all mounted on 
Silentbloe anti-vibration mountings. Various types 
of flexible couplings were also shown, as were bulk- 
head fittings, and skin fittings, such as exhaust 
outlets. One of the most interesting exhibits tech- 
nically was, however, the Andre-Hutton experimental 
pump, driven by a } B.H.P. motor (see Fig. 21), 
which has been specially designed to pump sandy and 
gritty fluids. We show in Fig. 20 a section through 
the pump, which has a designed capacity of 500 
gallons per hour with a suction lift of 14ft. and 
delivering against a head of 25ft. It is entirely self- 
priming and no foot valve is needed. It will be 
clearly seen from the drawing that the pump is of the 
The bore of the 


moves to and fro there is rolling contact between ring 
and piston and ring and cylinder. Partly owing to 
the lubricating effect of the liquid being pumped, the 
wear, the makers claim, is practically negligible, while 
the ring provides a water-tight joint without the use of 
glands. The inlet and suction valves, which are of the 


Van 


It will be apparent from the drawing that the 
design is such that no oil or grease can come into 
contact with the liquid pumped. This being so, 
drinking water can be pumped without fear of con- 
tamination. By using synthetic rubber for the rings 
and the valves it is possible to pump oil and other 
liquids without seriously affecting the life of the 
rubber parts of the pump. From Fig. 21 it will be 
observed that both pump and motor are mounted on 
Silentbloe anti-vibration fittings. 

One of the smallest engines shown in the Exhibition 
was the Clarke Troller outboard motor, illustrated in 

















FIG. 21—-EXPERIMENTAL /PUMP—SILENTBLOC 


Fig. 22, which was a feature of the 1938 New York 
Motor Boat Show, and which is being marketed in 
this country by Treglown, Ltd., of 128-134, Baker 
Street, London, W.1. The complete engine unit has 
a length of 2lin. and weighs only 103 Ib. Its output is 
1-2 H.P. at 2650 r.p.m., the bore and stroke being 
l1}in. with a capacity of 43-3 .¢.c. It will be seen from 
our drawing that the crankshaft, with the cylinder 
and the piston, are arranged immediately behind the 
propeller. By this means the engine is water-cooled 





without the need for the usual pump and its drive. 
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FIG. 19—HIGH - PRESSURE 


mushroom type, are made of rubber and the tension 
in the stem is used instead of springs to return the 
valves to their seats. A thin plate is moulded into the 
head of the valve in order to give increased stiffness, 
but the face is rubber only. With this construction it 
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The fuel is contained in a quart tank on the top of the 
engine, which is furnished with a simple form of 
mixing valve, with needle and throttle controls. The 
mixture passes down a tube to the @ngine unit and 
the exhaust passes to a small silencer just below the 
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has been found that even large pieces of grit or other 
foreign matter, which may be held in suspension in 
the liquid being pumped, are passed without damage 
to the seat. The pipe unions shown are of the com- 








pany’s special rubber-sealed pattern. 





FIG. 20—EXPERIMENTAL PUMP FOR GRITTY FLUIDS—SILENTBLOC 


transom bracket, and is finally ejected under water 
through a down tube. Dry battery ignition is used 
and the coil is mounted under the shield at the top 
of the unit, which protects the mixing valve and the 
air intake. The propeller is of the two-bladed pattern 
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and has a notched pulley for the starting cord. It 
has a diameter of 6}in. and a pitch of 8in. Two 
models of engines with lengths of 2lin. and 24in., the 
latter with an adjustable-pitch propeller, are supplied, 
together with simple brackets for fitting the units to 
different types of boats and canoes. The engine 
is made in polished corrosion-resisting light alloy and 
is very attractive both in design and appearance. 

The largest boat exhibit was that displayed by 
John I. Thornycroft, Ltd., of Thornycroft House, 
Smith Square, London, 8.W.1. It comprised a 50ft. 
oil engine driven twin-screw launch designed and built 
for the service of the Anglo-Iranian Oil Company in 
the Persian Gulf. The propelling machinery consists 
of two six-cylinder Thornycroft oil engines, each 
with a designed output of 95-145 S.H.P., giving a 
speed of 20 m.p.h. The other exhibits included 
examples of the lifeboat engines supplied for the 
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FIG. 22—OUTBOARD MOTOR—TREGLOWN 


“Queen Mary ” and the “ Queen Elizabeth.” A new 
Thornycroft engine is the “ RJ/3” type, working on 
the compression-ignition principle, with three 
cylinders, having a bore of 4in. and a stroke of 6in., 
with a displacement of 3687 c.c. This is a further 
unit in the “‘ RJ.” range of engines, Another new 
exhibit was the twin-cylinder ‘* Handybilly”” unit, 
which has now been adapted to work on the Hessel- 
man principle and to utilise heavy oil fuel. The engine 
has two cylinders with a bore of 3}in. and a stroke 
of 4}in., giving a designed output of 9 B.H.P. at 
1100 r.p.m., the propeller speed being reduced to 
700 r.p.m. by a combined reducing and reversing 

















FiG. 23—TWIN - CYLINDER OIL ENGINE—THORNYCROFT 


gear. The new unit is shown in Fig. 23. It may be 
recalled that with the Hesselman principle the car- 
buretteris replaced bya simple fuel pump, whichinjects 
the fuel into the cylinder at or about the point of maxi- 
mum compression. It is said that the injection pressure 
and the heat of compression is sufficient to break up 
the fuel into such a fine vapour that it is easily 
ignited by the ordinary sparking plug. The engine is 
started by using a small quantity of petrol. About a 
quart of petrol is carried in a special tank, which 
generally suffices for about thirty starts. 

Other marine oil engine builders included the 
Scottish firm of Gleniffer Engines, Ltd., of Anniesland, 
Glasgow, which showed two engines, a 120 B.H.P. 


were six-cylinder engines and they were arranged with 
the floor at the engine bearer level, giving the appear- 
ance of an ordinary engine-room. The smaller engine 
was shown fitted with the new Gleniffer pattern of 
remote control gear for the engine and the reverse 
gear. The control column is built on the lines of a 
standard engine-room telegraph, with the wheel for 
operating the reverse gear and the lever for the engine 
speed control at the top of the column. A wide range 
of engines for petrol and kerosene fuels was exhibited 
by the Parsons Engineering Company, Ltd., of 
Southampton, Morris Motors, Ltd., and the Austin 
Motor Company, Ltd., while engines for heavy-oil 
fuels were shown by Ailsa Craig, Ltd., the Associated 
Equipment Company, Ltd., J. and H. McLaren, Ltd., 
W. H. Dorman and Co., Ltd., and other makers. 
Among the auxiliary equipment was an extensive 
range of apparatus for marine engines, made and 
supplied by C.A.V.-Bosch, Ltd., of Acton, London, 
W.3. It included equipment for low-voltage starting, 

















Fic. 24—SEARCHLIGHT—C.A.V.- BOSCH 


lighting, and distribution, and fuel injection gear, 
such as pumps and nozzles. We have chosen for illus- 
tration (Fig. 24) a new pattern of searchlight, which has 
been recently put on the market to meet a demand for 
a low-priced searchlight complying with Admiralty 
requirements. It embodies an entirely new clear beam 
focussing device, which has a range of 400 yards with 
a 12-volt, 60-watt bulb. 








Letters to the Editor. 
(We do not hold ourselves responsible for the opinions of 
our correspondents.) 


GEAR TOOTH DEFLECTION. 


Srr,—It gave me great pleasure to read Mr. Walker’s 
interesting contribution in your issues of October 14th 
and 21st. The importance of tooth deflection as it affects 
perfectly ground gears of orthodox design, is no longer a 
matter of academic interest, and its corroboration by 
experimental proof is very welcome. It is certainly useless 
to strive for greater accuracy in manufacture unless some 
compensation or correction is made to allow for the deflec- 
tion of the teeth. The author refers to the needless 
endeavour to eliminate manufacturing errors of the order 
of 0-0002in., when there exist theoretical errors of several 
times this magnitude, and it is with regard to this state- 
ment that I wish to direct his attention in a paper entitled 
“* A Basis for the Explanation of Marine Gearing Troubles,” 
read by the writer before the Institute of Marine Engi- 
neers, on December 18th, 1923. 

In this paper the main theme was the influence of the 
length of the pinion with respect to the diameter, and, 
although the deflections considered were much smaller 
than those referred to by Mr. Walker, the effects were by 
no means negligible. For example, the increase of the 
length to diameter ratio gave rise to conditions which 
differ very widely from those obtaining with short face 
widths, and the influence of number of teeth in mesh also 
gave a result that suggested a breakdown of the uniform 
load intensity per inch width rule. 

The above remarks are not in any way a contradiction 
of Mr. Walker’s findings, but are intended to suggest to 
the author a line along which his investigations may be 
extended, particularly with the graded dedendum tooth 
pinion, and other devices described in the writer’s paper 
above referred to. 
Belfast, October 28th. 


Witirar SELLAR. 


Sir,—I have been very interested in the two articles 
in THE ENGINEER for October 14th and 2lst, entitled 
““Gear Tooth Deflection and Profile Modification,” and 
Mr. Harry Walker is to be congratulated on his approach 
to and results from this matter. There remain, however, 
one or two points which are not clear. 

It is appreciated that the articles are to be applied to 
spur gears only (though this does not appear to be explicitly 
stated), and more particularly to aircraft spur gears, 





unit with a reverse gear, and a 72 B.H.P. engine with 
a reverse and reduction gear. Both of these units 


tooth forms, and the cost of making special cutters for 
every ratio and material can be faced. Even so it would 
appear advisable to draw attention to the fact that 
Fig. 19, page 435, is only applicable when both gears have 
the same elastic modulus ; in other words, the discussion 
is limited to specially highly loaded and important spur 
gears in the same material. 
Again, with all due deference, | would suggest that 
formula (3) on page 436 should be :-— 
2 MN 
tan O=p5=tan y+ oe 








and not as printed. This automatically makes the 
figures given in the example wrong (which can easily be 
checked). 

Consider the value of 6 at the tip of the tooth. 6 is the 
pressure angle at the point considered, and its value is 
therefore given by 

base radius 
radius of point considered ’ 


and if r, denote the pitch radius, 


Tp) . cos 





cos 0= 


cos §= 


For the 20 and 40 tooth examples therefore at the out- 
side diameter, 
10. cos 20° 





C08 Oy" — = 0- 854266, 
° 
cos Oy — =0-894945, 


And the values of 6 at the tips are 31° 19’ and 26° 30’ 
respectively, and not 34-9° and 28-5° as given in the text. 
Ewen McEwen, B.Sc. (Eng.). 
Huddersfield, October 27th. 


PUMP EFFICIENCY FIGURES. 

Srr,—Your leading article on the Colorado River 
aqueduct pumps raises the question:—Are efficiency figures 
of any practical service to the pump user unless it is clearly 
stated how they are computed ? 

The difference which may arise by calculating them from 
the manometric head as opposed to the volumetric delivery 
at static head may be very considerable, and it is only the 
results obtained by the latter method that are really of 
interest to the buyer of such plant. 

In reciprocating pumps it is sometimes claimed that the 
additional liquid over and above the volumetric capacity 
of the pump barrel which may pass the valves due to the 
momentum of the column entitles a claim to an efficiency 
in excess of 100 per cent., but I confess I cannot see why, 
since such excess liquid absorbs energy for its delivery 
with the rest, and on these lines the Hastie pump, which 
depends on momentum for its action, may have an 
efficiency of 200 per cent. 

Another point arises: has any pump any true efficiency 
figure when considered apart from the scheme with which 
it is incorporated ? Plenty of centrifugal pump installa- 
tions operating against variable lifts have maximum 
efficiencies well below 70 per cent., yet the same pumps, 
although designed for such duty, may have a performance 
curve which under different conditions of head and 
volume will put them into the 80 per cent. class. 

The word “ efficiency ”’ is tolerably overworked to-day, 
but certainly so far as pumps are concerned it would be 
fairer to base it always on actual volume delivered against 
static head rather than on manometer readings which 
include velocity and friction heads, and so far as the user 
is concerned provide a fictitious result, and it would be 
interesting to learn whether the Colorado River aqueduct 
experimental models were tested under laboratory con- 
ditions or under actual conditions simulated in the 
laboratory, which is a very different matter. 

Pump UsER. 

Chalfont St. Peter, October 31st. 








NATIONAL INSTITUTE OF INDUSTRIAL 
PSYCHOLOGY. 


A WEEK’s course, from November 14th to 19th, has 

been arranged by the Institute for employment managers 
and others who administer selection tests. It is planned to 
be helpful to officials who have applied such tests for some 
years as well as those new to the job, and the Institute’s 
experience has clearly shown that the benefits to be 
obtained from tests increase in proportion to the psycho- 
logical knowledge of the person giving them. In a short 
course naturally only a broad survey of the subject can 
be given, but it will be treated throughout from a strictly 
practical point of view to enable firms to make the best 
use of psychological knowledge when selecting staff. The 
course will be held at the Institute daily from 10.30 a.m. 
to 1 p.m. and from 2.30 p.m. to 5.30 p.m. (Saturday, 
10.30 a.m. to 12.30 p.m.), and will cover the theory and 
practice of the following topics :—The principles of the 
construction and application of tests; the technique of 
interviewing and the use of rating scales and references ; 
methods of combining test results and other data; the 
follow-up of selection methods by means of efficiency 
reports and labour turnover analysis ; elementary statistics 
used in the follow-up and standardisation of tests ; 
limitations of the use of tests. 
The fee for the week’s course will be seven guineas, 
which will include lectures, discussions, and practical 
work. In addition, it is hoped to arrange visits to staff 
and employment departments. Application should be 
made as soon as possible to the Secretary, National 
Institute of Industrial Psychology, Aldwych House, 
London, W.C.2, from whom further particulars can be 
obtained. 
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Rail and Road. 


CZECHOSLOVAK RariLways Report.—The report for 
1937 of the Czechoslovak State Railways shows that 
during the year 27 kiloms. of new line were added to the 
system. The total length of the railways owned and worked 
by the State was 7146 miles, and adding 1260 miles of 
private lines worked by the States, the total length 
operated by the Government was 8406 miles. There were 
also 180 miles of private or foreign-owned lines. Of the 
total of 8586 miles, 8324 are standard gauge and 262 miles 
of narrow gauge. 

Ratt Corrosion IN THE Morrat TuNNEL,—Extreme 
moisture and sulphurous acid conditions prevail in the 
Moffat Tunnel of the Denver and Salt Lake Railway, near 
Denver, Colorado. This tunnel, which was described in THE 
ENGINEER of July 2nd, 9th, and 16th, 1926, is over 6 miles 
long, and through the Rocky Mountains. A large 
number of experiments have been carried out to find means 
of minimising the corrosion, and the company recently laid 
continuously welded rails throughout the tunnel to avoid 
the more serious conditions which have prevailed at the 
rail joints. The rails were welded into lengths of 990ft. 
by the Thermit-pressure method on racks outside the 
tunnel. The lengths were then dragged into the tunnel 
supported on sleepers at intervals of about 40ft., used as 
sleds, on top of the old running rail. They were then 
welded together to form continuous lengths 6-45 miles 
long. As the major cause of corrosion is the sulphurous 
fumes from the locomotive chimneys, consideration is 
being given to impregnating the gases with a neutralising 
agent, such as lime. 

Ramway SIGNALLING at EprinspurcH.—One of the 
largest power signalling installations undertaken by the 
London and North-Eastern Railway Company, is to 
be completed at Edinburgh this month. On Sunday, 
November 6th, a new signal box will be opened at the east 
end of the station to replace the existing mechanical 
signal-box which has 260 wane The new box contains 
207 miniature levers, and train describers will operate 
between the new box and St. Margaret’s and London 
Road junction boxes respectively. The existing Abbey- 
hill box, some 1000 yards east of the new box, is to be 
abolished. All-electric light colour signals of the multi- 
unit type are being installed, and double-sided route 
indicators are being provided to indicate to drivers the 
platforms into which they have been signalled. All 
points will be operated by electric motors controlled from 
the new signal-box. The final portion of the scheme will 
be completed on Sunday, November 20th, when the line 
between the east and west ends of Waverley Station will 
be completely track circuited. 


New Lives in Itraty.—The Administration of the 
Italian State Railways has been instructed to speed up 
the construction of new lines to improve communications 
between the Italian Adriatic ports and the hinterland, 
according to the Railway Gazette. The lines in question 
are, first, the Vittorio Veneto and Ponte nelle Alpi Railway 
to provide a third connection between Venice and the 
Brenner, vid Mestre, Treviso, Conegliano, Vittorio, and 
Ponte nelle Alpi; and, secondly, the new connections 
between Portogruaro and Udine through Bertiolo and 
Palmanova, and between Bertiolo, Palmanova, Gorizia, 
and Aidussina. The latter is expected to be the first part 
of a new route between Italy and Jugoslavia. Further, 
the administration has been ordered to complete the 
detailed surveys and estimates for the construction of 
the Erpelle and Sappiane railway, which will shorten by 
about 50 kiloms. the distance by rail between Trieste and 
Fiume, and for the construction of the Erpelle and 
Opicina line, to permit trains coming from Fiume and 
Pola to avoid Trieste and run directly vid Opicina, 
Aurisina, and Monfaleone onwards to Venice, Milan, or 
Rome. 

STRENGTHENING UNSTONE ViapucT.—Seven hundred 
tons of concrete and 35 tons of steel bars will be used by 
the engineers of the London, Midland and Scottish Rail- 
way Company in strengthening Unstone Viaduct between 
Chesterfield and Sheffield. The viaduct, which was built 
in 1868-70, consists of seven spans with a total length 
of nearly 300ft., and carries the main line at a height of 
60ft. above the valley of the River Drone. It is being 
strengthened in order to bring it up to the strength 
required to carry the weight of modern locomotives 
travelling at high speeds. In carrying out the work the 
old brickwork in the arches will be repaired, and a raft 
of reinforced concrete placed on the top of each arch. 
Six week-ends will he required to complete two arches. 
Eight hundred tons of ballast and filling have to be 
removed from over the arches, and 1200 tons of stone cut 
away from the backing of the arches and spandrils, In 
order to enable work to proceed on one side of the viaduct 
whilst trains pass over the other, temporary crossover 
lines have been laid in at both ends of the viaduct, and 
single-line working will be in force at week-ends until 
next March. 

G.W.R. Station ImprovEMENT ScHEME.—A scheme 
of improvements in South Wales is to be carried out by 
the Great Western Railway Company at Whitland, where 
the passenger, goods, and locomotive accommodation, 
is to be remodelled. The station is an important main 
line junction for the Cardigan and the Tenby and Pembroke 
Dock branch lines, and also for the lines to Fishguard and 
Milford Haven. The two island platforms are to be 
lengthened westward by 120ft. and 160ft. respectively 
to enable longer trains to be dealt with without causing 
obstruction to the Jevel crossing at the east end of the 
station. The existing locomotive depot is to be demolished 
and a new one erected on a more convenient site 4 mile 
west of the station. This new depot will provide for the 
handling of the sixteen locomotives stationed at the shed, 
and will be equipped to deal with running repairs. There 
will also be a 65ft. turntable to accommodate the larger 
engines working to and from the area, and improved 
coaling facilities. The removal of the locomotive depot 
will allow for the mileage yard and other siding accom- 
modation to be remodelled and extended. The present 
two signal-boxes will be replaced by bigger boxes in new 
positions, and the new East Box will contain forty levers 
and the West Box eighty-seven. 








Miscellanea. 


BREATHING APPARATUS FOR USE IN SEWERS.—A com- 
prehensive booklet containing recommendations in regard 
to breathing apparatus for use in sewers, prepared by its 
Research Committee, has been published by the Institu- 
tion of Civil Engineers. It deals with the various types 
of gases commonly encountered in sewers and their effects. 
Different types of respirators are described, and rescue 
work is dealt with in some detail. The book may be 
obtained at the offices of the Institution for Is. 6d. net. 

Gas Exutsits at ScreNcE MusEuM.—Sub-committees 
have been formed by the British Gas Federation to cover 
the number of sections of the Gas Gallery, which it is 
taking steps to establish at the Science Museum. The 
Sub-Committees will cover the following sections :—His- 
torical, carbonising, residual and by-product recovery, 
storage and distribution, domestic supply, and gas in 
industry. The latest practice will be shown in each section, 
and the development traced of the various plant and 
appliances, 

Giascow Emprre Exuisition.—The Empire Exhibi- 
tion at Glasgow closed on Saturday, October 29th. The 
attendance on the final day totalled 364,092 visitors, 
bringing the total for the period of opening up to 12,593,232. 
It has been decided by the Glasgow Corporation that, 
with two exceptions, none of the Exhibition buildings shall 
be retained, and Bellahouston Park is to be restored to its 
original condition. The excepted buildings are the Palace 
of Arts, which is to be used as an art gallery, and the 
Glasgow Pavilion, which will become a sports pavilion. 


Tue Future or TELEVISION.—It was recently predicted 
by Captain A. G. D. West that in the near future televised 
pictures of current events will be shown on full-sized 
sereens in every cinema. Captain West, who was giving 
his Presidential Address before the British Kinemato- 
graph Society, went on to say that within the next few 
years it would be possible to use a complete and satis- 
factory electronic system in the taking and distribution of 
moving pictures. The pictures would have the full defini- 
tion and brilliance demanded by the cinema-going public. 


New Berean Rapio Station.—The new broadcasting 
station of the Institut National Belge de Radiodiffusion 
at Belgium has nineteen studios, six of which are specially 
designed for the production of plays and are all visible 
from a central producer’s box. One of the studios, which 
has a volume of 3000 cubic metres, has forty-eight 
hexagonal pillars, 32in. diameter, and 15ft. high, arranged 
round the walls. Each of the pillars has three different 
sound-reflecting and three different sound-absorbing 
surfaces. These pillars are rotatable and can be turned 
singly or in groups from the central control in the pro- 
ducer’s cabin. They can be silently rotated during a 
programme to alter completely the acoustic characteristics 
of the studio. 

Porous CarBon.—At a meeting of the Electro- 
chemical Society of America, Mr. L. C. Werking described 
a new product, porous carbon. It was described as a mass 
of carbon particles, bonded with carbon in such a manner 
that the pores run principally through the bond carbon, 
and are interconnected in all directions. In manufac- 
ture, carbon particles are carefully screened to predeter- 
mined sizes, thoroughly mixed with pitch having a suit- 
able melting point, and the resulting mixture is moulded 
or extruded in the form required. The formed articles are 
then baked in standard furnaces, and after baking are 
cleaned and then machined. Chemically, the material is 
essentially pure carbon and is inert in all but strong 
oxidising agents. Its low coefficient of thermal expansion 
eliminates spalling. 

Coat Inpustry OutPrutT.—The total output of the coal 
mines of this country during the June quarter was just 
over 52,098,000 tons, of which 48,253,490 tons were com- 
mercially disposable, The average price obtained was 
17s. 2-65d. per ton. The net costs of production were 
£39,903,368, and the total proceeds £41,547,474. The 
total wages bill during the quarter was £25,974,808, and 
the average wage cost of producing each ton of coal com- 
mercially disposable was 10s. 9-19d. Other costs of 
production amounted to 5s. 9-28d. The average earnings 
per man shift worked were lls. 3-44d., and the average 
value of allowances in kind 5-19d. a shift, making a total 
of lls. 8-63d. The average output for each man shift 
worked was 22-64 cwt. In the corresponding quarter of 
1937 the average output was almost } cwt. higher. 

THe InstrruTeE or WELDING ANNUAL DItNNER.—On 
Wednesday, October 26th, the annual dinner of the 
Institute of Welding took place at Grosvenor House, 
Park Lane, London, W.C.1. More than 400 members 
and guests—about one-third of the Institute’s member- 
ship—attended the function. The principal guests were 
Sir Frank Smith, secretary of the Royal Society and 
secretary of the Department of Scientific and Industrial 
Research, and the Hon. Mr. Justice Langton. In the 
course of his remarks, Sir Frank Smith stressed the 
importance of welding in engineering. He pointed out 
that the modern steel motor car body is essentially a 
product of the welder’s art, and that it could hardly be 
produced by any other means. In shipbuilding more 
than 75 per cent. of a ship like H.M.S. “ Ark Royal” 
had been constructed by welding, and as many as 190 
welders were employed in the ship itself during construc- 
tion. He also quoted the part played by welding in pro- 
ducing longer rails for the railways, and then turned to 
the subject of welding in repair work. In conclusion, he 
summed up the advantages of welding by stating that it 
enabled the most to be got out of many of the new mate- 
rials which the science of metallurgy was producing to-day. 
In reply, Sir William Larke, Chairman, and President 
of the Institute, stated that the Institute, although 
one of the younger ones, had made substantial progress ; 
during the past year its membership had increased by 
more than 25 per cent. His speech covered much of the 
same ground as that reported in a Journal note in our 
issue of October 21st, when Sir William addressed a 
meeting of the Manchester Branch of the Institute of 
Welding. In replying to the toast of “The Guests,” 
Mr. Justice Langton made a witty and interesting response, 
congratulating the Institute on its growth. 





Air and Water. 


River CiypE AUTHORITIES.—At a meeting of the 
Clyde Navigation Trust, Mr. W. F. Robertson moved 
that steps be taken to co-ordinate the various bodies con- 
trolling the traffic and trade of the river. Included in 
these bodies are the Clyde Lighthouses Trust, the Greenock 
Harbour Trust, and the Port Glasgow Harbour Trust. 

THe GERMAN Mipitanp Canat.—On Sunday, October 
30th, the construction of the Midland Canal of Germany, 
which will soon make it possible for ships to travel from 
Basle to Kénigsberg or from Breslau to Emden, was com- 
pleted with the opening of the ship hoist, which will enable 
ships to leave the River Elbe at Magdeberg to proceed on 
the canal. The canal is some 300 miles long, and joins up 
the country’s system of inland waterways from east to 
west. 

Istz oF Man Arr Services.—Over 600,000 aircraft 
miles have been flown without any mishap to passenger or 
consignment during the first year’s operation of Isle of 
Man Air Services. During this period its aircraft have 
conveyed over 26,000 mgers and more than 500,000 |b. 
of mails and freight. Isle of Man Air Services, Ltd., was 
formed last year by a fusion of the interests in air trans- 
port to the island of the L.M.S. Railway, Isle of -Man 
Steam Packet Company, and Blackpool and West Coast 
Air Services, Ltd. 

Motor Liresoat ror Newsicerx.—A motor life- 
boat which the Royal National Lifeboat Institution has 
built for its station at Newbiggin, Northumberland, is 
the tenth motor lifeboat to completed this year. 
She will replace a pulling and sailing lifeboat, and will 
bring the fleet of motor lifeboats up to 138. Only twenty- 
six pulling and sailing lifeboats remain. The new boat 
is of the latest type, a light surf lifeboat, 32ft. long, 
weighing only 4} tons, with two 10 H.P. engines driving 
Hotchkiss internal cone propellers. The boat has a speed 
of 7 knots, and can travel 50 miles at full speed without 
refuelling. 

Snow HanDLInG aT AN AMERICAN AIRPORT.—A snow- 
handling equipment, which has been evolved at the 
Wold-Chamberlain airport at Minneapolis, is said to be 
giving excellent results. It consists of a tractor, a drag, 
and three rollers in triangular formation. With this 
equipment no attempt is made to remove the snow from 
the runways, but it is continually rolled and compacted, 
so that the aeroplanes land on a paving of ice and snow. 
Experience has shown that it is best to wait until after a 
snowstorm has subsided before attempting to roll the 
runways, as any attempt to roll during a storm is usually 
considered wasted effort. It has been found also that 
conditions for rolling and dragging are often better after 
nightfall. 

New Lonc-rance Fiyrve Boats,—The “ Champion,” 
which is the first of the eight extra flying boats being built 
by Short Brothers for Imperial Airways was delivered on 
Friday, October 28th. These boats are intended for service 
between New York and Bermuda, but the “‘ Champion ” 
will first be used for the carrying of Empire mails from 
Southampton. It is expected that three other boats of 
this class, the “Cabot,” the ‘‘ Connemara,” and the 
“* Clyde,” will be delivered in time to carry a share of the 
Christmas mails. Three flying boats of the same class, to 
be named “ Aotearoa,” “‘ Australia,” and “‘ Awarua,” 
will be used on the crossing of the Tasman Sea. The new 
machines are being fitted with Bristol “‘ Pegasus ” sleeve 
valve engines. 

Arcrart Facrories in LANCASHIRE.—At a meeting 
of the Preston Town Council the chairman of the Finance 
Committee said that 3000 people would find employment 
at the Government aircraft factory to be built on the 
Corporation’s Grange Farm, at Freckleton, on the banks 
of the Ribble estuary. The assembly factory of Vickers- 
Armstrongs, Ltd., if built on the Samlesbury site, between 
Preston and Blackburn, will have to be completed within 
eight months, and will provide work for 4000 people. 
He went on to explain that the reason for choosing 
the Grange Farm site was that part of the English Electric 
Company’s works at Preston was being prepared as an 
aeroplane factory, and the Government would use the 
site for an assembly factory in the same way that Vickers 
would use the Samlesbury site if they went there. 

Conrrot or Fiyinc.—It is announced that the Secretary 
of State for Air, Sir Kingsley Wood has set up a Committee 
on the control of flying, with special reference to public 
safety and amenities. The Committee’s terms of reference 
are “to examine the existing regulations governing the 
flight of aircraft over populous and other districts, and the 
adequacy of the means of their enforcement, and to con- 
sider whether further measures to regulate such flying, in 
the interests either of the safety or of the amenities of 
the public, are necessary. Lord Gorell will be the Chair- 
man of the Committee, which will begin work at once. 
Other members of the Committee will be Sir Lawrence 
Chubb, Sir Alan Cobham, Miss Pauline Gower, Mr. F. 
Montague, Sir Hugh Seely, Mr. W. P. Spens, K.C., and 
Major R. H. Thornton. Mr. E. W. Short, of the Air 
Ministry, will act as Secretary. 

Paris AERONAUTICAL Exuisition.—A modified version 
of the Blenheim Bomber will be shown by the Bristol Aero- 
plane Company at the Paris Aeronautical Exhibition, 
which is to be held from November 25th to December 11th. 
The outstanding feature of this machine is the unusual 
shape of the nose which has been extended to provide 
increased facilities for navigating, &c., and contains a 
chart table, instruments, and a folding seat, with improved 
bomb-aiming facilities, &c. The special shape and con- 
struction of the nose gives an exceptionally good field of 
view. This aircraft is a special long range bomber fitted 
with extra fuel tanks in the wings and is designed to have 
a range of 1900 miles in still air. It is fitted with two 
“Mercury VIII” engines, which are now available for 
use with 100 octane fuel for take-off purposes, so that the 
take-off power of this engine is now raised from 725 to 
920 B.H.P., and the same good take-off characteristics 
are obtained as with the standard Blenheim. The same 
crew of pilot, navigator and wireless operator/gunner is 
carried, as well as the same full load of bombs. The top 
speed is even higher than the standard type, and the 
figure is given as 295 m.p.h. 
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ENGINEERS AND AIR RAIDS. 


A POPULACE which found itself so short a time 
ago looking down into the terrifying abyss of 
modern war can be excused if its criticisms are 
sometimes unjustified and its reasoning wild. 
Those whose faculty for logical thinking has been 
upset cannot be blamed if they accuse the engi- 
neer, a being who has, in fact, made it possible for 
them to live in comfort and to have business and 
necessities laid at their doorstep, of bringing into 
the world new weapons of destruction—the aero- 
plane, the bomb, and noxious poisonous gases. 
But it is not engineers that are to blame. 
The aeroplane was invented principally because 
man aspired to fly and engineers would now desire 
to develop it as a new and powerful means of high- 
speed transport. Explosives find uses more 
important in civil work than the destruction of 
homes and people ; and even the gases have civil 
uses or are produced in commercial quantities as 
by-products of useful pacific industry. But since 
the weapons of medern aerial war are engineering 
ones, it is natural that the nation should look to 
its engineers to instruct it how best to protect 
itself and how to take such measures as may pre- 
serve offices, homes, and public service and supply 
buildings from serious damage. Engineers have 
not been blind to this demand, but up to date too 
little has been known with regard to the forces 
that buildings would be required to withstand 
for any fully satisfactory: recommendations to be 
given. For some time a Committee of the Institu- 
tion of Structural Engineers has been examining 
the matter. At the time of the crisis it had planned 
and partially carried out an exhaustive study of 








the problems involved. It was intended originally 
to carry the investigation forward as far as possible 
before any publication of results was made, lest, 
presumably, later investigations should disprove 
earlier postulates. But the urgent necessity for 
some general knowledge of the subject in the days 
of crisis, induced the Committee to decide to pub- 
lish at once the tentative conclusions which it had 
already reached, and its report lies before us as 
we write. 

The weapons against which precautions require 
to be taken are of several kinds. There are high 
explosive bombs, varying in weight from 20 lb. 
to 2000 1b., and varying in penetrative power. 
Explosion may occur on impact or at some pre- 
determined period thereafter, so that armour or 
other materials may be penetrated before the 
explosion occurs. There are incendiary bombs 
from 2 lb. to 60 Ib. in weight ; and there are various 
forms of poisonous gases, the precise composition 
of those likely to be used being scarcely deter- 
minable. Were protection only required against 
any single one of these weapons, defence, though 
by no means easy, would be a comparatively 
simple matter. But used in conjunction, as it is 
highly probable they will be used, they impose on 
engineers a problem the solution of which is going 
to tax all their powers. It is not our intention to 
examine the report in detail here. Those interested, 
and particularly those responsible for the protec- 
tion of buildings, would be well advised to read it 
in full. Certain matters, however, are of general, 
if gloomy, interest. It is quite clear from the report 
that the majority of older buildings, together with 
many, if not most, modern houses, would be unable 
to withstand the blast effect of a bomb falling in 
their vicinity. The likely result of an explosion 
near such buildings appears to be the collapse at 
least of that wall nearest the bomb, and the conse- 
quent falling of the roof and the floors to the 
ground. The danger to persons sheltering in a 
basement is at once apparent, for unless its ceiling 
has been sufficiently strengthened, it will be quite 
unable to withstand the load it will be called upon 
to carry. Such conclusions are not new. The 
Home Office has already issued recommendations 
as to the strength of floors to guard against such 
collapse of the superstructure. But the Com- 
mittee holds the opinion that the loads recom- 
mended by the Home Office as the maximum the 
floor is likely to have to carry are too low, and 
suggests that the supporting floor should rather 
be constructed to meet the loadings specified by 
the Swiss Authorities, which are not only very sub- 
stantially higher, but require the floor to be capable 
of withstanding additional loads up to 20 tons 
concentrated on a circular surface 10in. in diameter. 
The latter provision is designed to meet the shock 
loads resulting from falling masonry. The thick- 
nesses of floor required, the Committee comments, 
are of the order of 12in. to 15}in. of reinforced 
concrete on a 13ft. span, and it emphasises strongly 
that the strutting of timber floors in basements 
of ordinary domestic buildings is totally inadequate 
and that in consequence such places are liable to 
become death traps to all sheltering therein. In 
regard to larger buildings with a steel frame struc- 
ture, the Committee considers they are likely to 
survive since though some of the panels of the walls 
would be blown out, the stability of the build- 
ing as a whole would not thereby be effected. 
Windows, however, seem bound to break, a 
matter of importance if gas bombs are mingled 
with high explosives. For these reasons, among 
others, the Committee feels that in buildings of 
six or seven stories consideration should be given 
to sheltering at the third floor level or thereabouts, 
where the outer walls would give considerable 
protection against blast and fragments, there 
would be less danger from the weight of material 
falling from above, and the level would be above 
that likely to be reached by gas. On the struc- 
tural side the possibility of constructing bomb- 
proof roofs is considered, but the immense weight 
and strength required militate against successful 
use. ‘‘ What,” asks the report, “is the advantage 
of saddling a building with the responsibility of a 
2ft. thick slab of concrete, 80ft. in the air, when 
there is just as much likelihood of the bomb 
coming into the side of the building and destroying 
the supports of the slab ?”’ Moreover, it may be 
added, this 2ft. slab suffices only to exclude 
incendiary bombs, and heavy high explosive ones 
falling from the height of 12,000ft. or so at which 
aircraft are likely to fly when attacking defended 
cities, would pierce it. Where there is sufficient 
space, the Committee strongly recommends shelter- 
ing in excavated dug-outs covered with light roof- 
ing, with a foot or two of earth and sufficiently 
below ground to protect the occupants against 








blast. 


That, the Committee considers, is one of 
the safest methods of protection, assuming that 
adequate protection against gas can be arranged. 

The effect left on the mind by the report is that 
buildings and other protective structures are safe 
in proportion as they approximate more closely 
to purely military standards—a fairly obvious con- 


clusion. The most satisfactory is the trench—a 
purely military device. But there are many 
buildings of great civic importance, such as power 
stations and telephone exchanges, which, at present 
at least, do not approximate at all to military 
standards, and which are certain to be the objec- 
tives of aerial attack. The report makes certain 
suggestions for the protection of such places. But 
the conclusion is forced upon the observer of modern 
trends that if the possibility of war is to remain 
large, such structures will have to be designed with 
the object in mind of protecting their contents 
from damage. A suitable design for a power station 
has already been suggested, and was described 
in THe Encrineer on April 15th, 1938. But 
the mind revolts. Surely we are not about to 
enter a period such as in the past reared 
up great castles and walled towns, and build 
our cities with the particular object of offer- 
ing resistance to hostile attack? The atti- 
tude of the peoples of Europe condemns such 
a view. The paradox exists that the common 
people, longing for assured peace, are preparing 
for war. Engineers have put the weapons into 
the hands of nations. Yet there is not to-day, we 
believe, a more pacific group of people on this 
earth than those whose profession is engineering, 
and one which meets its fellows of other nationalities 
with greater respect and forbearance. Is there 
nothing that engineers can do to prevent a misuse 
being made of their powers ? 


Industrial Planning. 


Towarps the end of the very informative 
paper on the “ Problems of Industrial Planning ”’ 
which he read before the Institution of Engineers 
and Shipbuilders in Scotland on October 25th, 
part of which is reprinted on page 511, Mr. 
Hugh Beaver says: “ What is really wanted 
is that planning should be primarily studied from 
the standpoint of making industry more efficient, 
rather than the making of our country more 
pleasant to live in. Both are proper and necessary 
objectives, but in the author’s opinion the 
emphasis is at present in the wrong place.’ Nearly 
all planning schemes are at present restrictive. 
and the preservation of amenities is quite obviously 
uppermost in the minds of their authors.” 

There has always been, and there always will © 
be, objection to the destruction of existing 
amenities by the engineer. The opposition to 
railways, for example, did not arise solely from 
the fear of landlords that their property would 
be destroyed, their crops burnt by flying cinders, 
and their cattle reduced to neuresthenics by the 
terror of passing trains. There was an intense 
resentment, expressed properly if in characteristic 
exaggeration by Ruskin, against the defacement 
of the natural beauty of the English countryside. 
Endless quotations might be produced to prove 
that that was a very widespread emotion, but 
less potent indeed than the “ material” objection 
of the landed gentry and other vested interests 
only because of its “ spiritual” nature. We have 
seen in quite recent years a similar opposition 
to the pylons and wires of the “grid,” to the 
construction of water power schemes in Scotland, 
and to the erection of an aircraft factory near 
Marlow, to name but a few. In all these cases 
the public felt that the familiar and the beautiful 
would be desecrated by the impious hand of the 
engineer. Or, again, we may recall the objection 
to the mining of coal in Kent and the relief which 
is felt whenever the announcement is made that 
yet another boring for oil in the United Kingdom 
has proved abortive. It would, we think, be wrong 
to conclude that because only a few are vocal 
the desire to hold on to the things which make 
“our country more pleasant to live in” is not 
shared by the majority. It is quite true that 
many appear to be wholly indifferent to the 
preservation of beauty and pleasant amenities, 
but it may be observed that these people are 
generally condemned by fate to pass their lives 
in unattractive surroundings, and that as soon as 
something that directly affects them is conceived 
—the destruction of their gardens by a new road, 
the selling of playing fields for building sites, or 
the sacrifice of cricket or football field to meet 
the extensions of a factory—they are amongst 
the first to protest. The fact is that once we 
admit “amenities” to mean those things which 
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make our own lives happier or pleasanter, then 
the objection to interference with them is universal. 
That seems to us to be an important point. One 
cannot hope to set up any scheme or plan which 
is opposed to the general public sentimeat, and 
it must, therefore, be no cause for surprise if 
planning schemes for industry are largely 
restrictive. We doubt, indeed, if the country 
as a whole is prepared to sacrifice everything 
to the making of more efficient industry. In its 
heart of hearts it feels that the possession of the 
whole world would not profit if thereby it 
lost its soul. It wants the amenities that 
industry can give it, but it wants those things 
without the loss of a thousand and one other 
things that make the country pleasanter to live 
in. That, we suggest, is a consideration which 
should always be kept before the minds of the 
engineer. It ought to be his business to provide 
the world with what it wants, or can be induced 
to want, without at the same time burdening 
it with distasteful things. Let it be admitted 
very willingly that engineers aim at that ideal 
with less resentment than they did in the past. 
But even now a certain measure of legislative 
compulsion is necessary—as, for example, the 
restriction on the emission of dirty smoke or 
obnoxious gases from power plants, or the limita- 
tions which are put upon noisy road vehicles. 

It is, we think, quite clear that as far as this 
country is concerned, the stage has not yet been 
reached when the people are prepared to sacrifice 
everything for industrial efficiency. There is a 
healthy tendency to demand that industrial 
buildings shall be beautified by the architect, 
and there is a constant objection to the placing 
of them in positions where they interfere with 
natural beauties. That the objections are often 
overridden does not alter the fact that they 
exist, nor the fact that year by year they become 





more effective. In the first half of the last century 
the principle which Mr. Beaver advocates was 
observed. The progress of industry was the sole 
consideration; no sentiment was allowed to 
interfere with it. We see to-day the result in the 
sordid buildings and dwellings which still fester 
upon industrial centres. No one can say how much 
psychological harm remains to us from the 
deplorable conditions which were allowed to 
prevail when the efficiency of industry was allowed 
to overbear every finer consideration. That time 
has happily gone, and gone for ever. We seek 
now—not always with complete success—to pre- 
serve some measure of the amenities of life even 
if the maximum efficiency of production is 
diminished thereby. Without being conscious 
of it we have to pay for this lack of efficiency 
in the increased cost of goods, but we have no 
hesitation in saying that, taken all for all, the 
country would rather be a little out of pocket 
than lose things to which it is attached. To 
this sentiment there must be added a desire 
to hold on to some of the liberties once dear to 
the people of this Kingdom. The manufacturer 
is not prepared to sacrifice his right to put down 
his factory where it pleases him. He would resent 
an attempt to compel him to erect it on a site 
prescribed by a Ministry, and he might doubt 
that any Ministry was in a better position to 
judge of the suitability of the site than he. Whilst 
it must be admitted that personal freedom is 
now freely encroached upon, yet we suggest 
that the people as a whole is more ready to support 
the restrictive methods which Mr. Beaver con- 
demns, in order to restrain industry from infringing 
its rights, than to countenance an alternative 
in which industrialists would be forced to obey 
the dictates of an autocratic body such as that 
vsualised by the T.U.C. for the location of 
industries. 
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HE autumn meeting of the Iron and Steel Insti- 

tute was held in London on Wednesday, October 
26th. Sir Harold Carpenter, F.R.S. (Past-President), 
who was in the chair, expressed regret that the 
President (the Earl of Dudley) had not returned from 
America in time for the meeting, as he had antici- 
pated. Amongst other matters concerned with the 
Institute, Sir Harold said, in connection with the 
cancellation of the visit to Canada and America, that 
America had expressed a hope it would be possible 
for the programme to be taken up on another occa- 
sion, but it was not known at present whether a visit 
next year would be convenient. The Chairman said 
he wished to take the opportunity of recording the 
gratitude of the Council to the Canadian Institute of 
Mining and Metallurgy, the American Iron and Steel 
Institute, and the American Institute of Mining and 
Metallurgical Engineers for all the work they did in 
connection with the intended visit, and the deep 
regret of the Council at the inconvenience and dis- 
appointment which the change in plans must have 
caused them. 

Mention was then made of the decision of the 
Council to hold a one-day meeting in London and 
that an invitation had been received to hold an addi- 
tional autumn meeting in Cardiff. This invitation 
originated with Mr. J. S. Hollings, a Vice-President 
of the Institute, and joint managing director of 
Guest, Keen, Baldwins Iron and Steel Company, 
Ltd., and the meeting will be held at the South Wales 
Institute of Engineers, Park Place, Cardiff, at 
7.30 p.m. on Friday, December 2nd. The following 
papers will be read :—(1) “‘ American Soaking Pit 
and Reheating Furnace Design and Practice,” by 
F. M. Gillies and E. D. Martin; and (2) “ The 
Development of the Open-hearth Steel Making Pro- 
cesses in Recent Years in the United States of 
America,” by L. F. Reinartz. On the morning of 
Saturday, December 3rd, a visit will be paid to the 
East Moors Works of Guest, Keen, Baldwins Iron and 
Steel Company, Ltd. In thanking Sir Charles 
Wright, Mr. Hollings and the company for permission 
to visit the works, the Chairman said they had to a 
large extent been rebuilt during recent years and con- 
tained one of the finest melting shops, cogging mills, 
and continuous billet mills in the country. 

The reading and discussion of papers was then 
proceeded with. ‘ 

The following two papers were presented :— 
** American Electric Furnace Practice,’ by W. M. 
Farnsworth and E. R. Johnson; “ Electric Furnaces 
in European Works,’ by D. F. Campbell. Both 
papers were put before the meeting by Mr. Campbell. 

The authors summarise their papers as follows :— 

AMERICAN ELECTRIC FURNACE PRACTICE. 

The authors first outline the basie electric steel furnace 


equipment at the Canton plant of the Republic Steel Corpora- 





Steel Institute. 


I. 


tion, and refer briefly to the furnace hearth construction. 
They then describe in detail the operation of the arc and low- 
frequency electric furnaces at their works, giving attention 
to the raw materials used and the various modes of procedure 
in normal alloy steel practice, stainless steel practice, arc 
furnace practice (with stainless scrap addition), and the duplex 
process for making stainless steel; logs of furnace heats are 
recorded. In conclusion, the authors deseribe the tapping 
and pouring procedure. 

ELECTRIC FURNACES IN EUROPEAN STEEL WORKS. 

The paper describes modern European practice in arc and 
high-frequency furnaces. 

Electric furnaces for smelting iron ore are briefly discussed, 
and the arc furnace for steel making is described in greater 
detail. The relative merits of hydraulic and electric regulation 
of electrodes, fixed and removable roofs, various types of charging 
baskets, fixed and rotating hearths, and amorphous, graphite, 
and Soderberg electrodes are considered, and the principal 
characteristics of several recent furnaces are stated. 

Recent methods of rapid deoxidation and refining by agitation 
of the steel with suitable slags are described. 

The development of the high-frequency furnace, from the 
first small wooden box equipments to the modern large steel 
structures shielded by iron laminations or copper, is described, 
and typical British and Continental installations are compared. 

The principal electrical features of high-frequency equip- 
ment, such as coils, condensers, motor generators, protective 
devices, and control gear, are reviewed. 

Typical modern high-frequency shops of British and Con- 
tinental design are compared and illustrated. 

Finally, the possibility of using the heat and movement 
obtained by induction heating for refining purposes is discussed. 

The paper is illustrated with photographs and drawings of 
recent British and Continental installations. 


Dr. T. Swinden (The United Steel Companies, 
Ltd.), referring to the first paper, said he noted with 
special interest that in the Canton plant a 6-ton low- 
frequency induction furnace was in use. There was 
no information in the paper as to when it was installed, 
and he would like to know whether it was put in since 
high-frequency furnaces of similar capacity had been 
available. If so, the reasons leading to the preference 
for the low-frequency furnace would be interesting. 
It was common knowledge that some twenty-five 
years ago there were, in various parts of the world, 
some forty or fifty low-frequency furnaces, but so 
far as he had been able to ascertain not more than 
three or four remained in production by 1932. The 
outstanding example where they continued to be used 
with success was at the Poldi works at Kladno. Most 
other people had ceased to operate low-frequency 
furnaces on account of refractory trouble, the well- 
known difficulty of starting up or of changing quality, 
and the unsuitability, compared with high-frequency 
furnaces, for melting cold charges. The low-frequency 
furnace was not referred to in Mr. Campbell’s paper 
on European practice, and therefore an explanation 
of its use at Canton would be particularly interesting. 

It was clear that the authors of the American paper 
attached great importance to hydrogen, and they 
went so far as to control both the charge and the 
method of working on the assumption that hydrogen 
was an important factor in producing sound steel 





of the highly alloyed types referred to. Personally, 
however, he felt that we were only on the fringe of 
the subject of the influence of and control of hydrogen 
in steel. It was possible that the figures at present 
recorded by the high temperature vacuum fusion 
method did not by any means reveal the whole story. 
Therefore he would like to have some actual details 
of the hydrogen content of the steels in question if 
these could be made available. 

He was inclined to question the statement in the 
first paper that under certain slag conditions it was 
possible to avoid completely the possibility of 
hydrogen absorption. Moreover, later in the paper 


‘| the authors intimated that there was no evidence of 


hydrogen absorption in the induction furnace metal. 
So far as the work of his companies was concerned, 
no sample had yet been examined which did not con- 
tain some hydrogen, but, broadly speaking, he sup- 
ported the view that a certain type of “ wildness ”’ 
which was.experienced from time to time in arc 
furnace practice was in all probability due to hydrogen. 

Turning to Mr. Campbell’s paper, Dr. Swinden 
said it was a comprehensive, if brief, survey of the 
position of electric furnaces in European steel works, 
and it was only necessary to amplify one or two points. 
Referring to ‘‘ quick metallurgy,” in connection with 
which a large amount of work had been done by 
Monsieur Perrin, he said the fundamental soundness 
of the metallurgical principles involved had been 
established, and all that remained was to determine 
under what practical conditions the speeding-up of 
metallurgical reactions could be economically achieved 
through the intimate mixing of metal with the appro- 
priate slag. On the question of linings of high- 
frequency furnaces, it was stated that for many 
years acid linings had given no trouble, but there was 
always room for improvement. The refractory cost 
with acid lined high-frequency furnaces was con- 
siderably below that of, say, a 50-ton acid open- 
hearth furnace. On the other hand, really satis- 
factory basic lining for large high-frequency furnaces 
was still being looked for. No difficulty attached to 
basic linings with furnaces up to 2 tons capacity, but 
in the 5-ton furnaces the basic lining had not yet been 
produced which had the necessary refractoriness and 
resistance to slag attack, with freedom from shrinkage 
cracks, which were a potential danger to the coil. 

Commenting on the reference by Mr. Campbell 
to ‘‘ quality refining,” Dr. Swinden said that alloy 
steel of the highest quality could be successfully pro- 
duced in the high-frequency furnace, to meet the 
most exacting specifications and inspection. 

Dr. W. H. Hatfield, F.R.S., said that Professor 
Perrin had made a metallurgical contribution of 
considerable magnitude in his ideas of bringing 
about chemical reactions in a very short space of 
time, and if it should be found that in works usage, 
as distinct from the experimental field, the process 
could be adequately applied, then the evolution of 
something of the order of a major process would have 
been reached. For the moment, however, he would 
like to correct the impression conveyed by Mr. 
Campbell with regard to the ultimate standard of 
cleanliness which could be produced by the Perrin 
process. He had examined the Perrin product, and 
he found that although the standard of cleanliness 
was far in excess of the cleanliness achieved in what 
might be called the heavy steel trade, Perrin steel 
could only be regarded as fairly clean when com- 
pared with that of the arc furnace process. Some- 
thing like 90 per cent. of the total electric steel pro- 
duction came from Sheffield, where the furnaces in all 
the bigger works were arc furnaces, and there was no 
difficulty in producing steel of a cleanliness to 
standards which could not be approached either by 
the high-frequency furnace or the Perrin process. 

Mr. G. M. Brown said Mr. Campbell had men- 
tioned graphite and carbon electrodes. Some time 
ago the results of an investigation were published 
in Stahl und Eisen, and the conclusion drawn was 
that there was very little to choose between the two 
from the point of view of operating cost. The 
Soderberg electrode,. of course, was an entirely 
different proposition. The current density with the 
electrodes mentioned in the two papers varied from 
75 to 95 amperes per square inch for graphite and from 
30 to 37 amperes per square inch for amorphous 
carbon, either solid or Soderberg. Apparently, the 
Soderberg and amorphous carbon electrodes must 
have been very much greater in diameter than the 
graphite electrodes, and one would expect there would 
be a corresponding amount of difticulty in main- 
taining a@ good roof with an amorphous carbon or 
Soderberg electrode, as compared with the much 
smaller graphite electrodes, and a greater amount of 
air leakage into the furnace if the economisers and 
electrodes were not kept in perfect condition. Refer- 
ence had been made in the discussion to speeding up 
the reactions, but from an engineering point of view 
and also a purely physical point of view, one rather 
hesitated to accept the idea that it was possible to 
make an emulsion of slag in steel and clear it to the 
same extent that it could be cleared by standing 
almost still under suitable slag conditions, and at a 
suitable temperature in an arc furnace, or even that 
it could be cleared to the same extent that it could 
be cleared in a furnace of suitable high frequency. 

With regard to the circulation of the metal in 
furnaces, in his view there was no comparison between 
arc furnaces and high-frequency induction furnaces 
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or low-frequency induction furnaces in that respect. 

Three or four years ago a very careful investigation 

was made in Germany of the circulation in an are 

furnace and the results showed that there was almost 

none, except in the immediate neighbourhood of 
the electrodes. With the high-frequency furnace 
or the low-frequency furnace there was necessarily a 
vigorous circulation of metal, and from that point of 
view the selection of the proper frequency at which to 
operate an induction furnace deserved a very large 
amount of thought. 

Commenting on the simultaneous control of circu- 
lation and heating, he referred to the very interesting 
furnace designed by the Swedish General Electric 
Company some years ago, which was provided with 
both high-frequency and low-frequency supply, 
independently controlled. The low-frequency supply 
had very little effect on localised heating, compared 
with the high-frequency, so that it was quite possible 
to introduce a sufficiently powerful low-frequency 
component into the winding of the furnace to create 
considerable circulation and motion of metal, while 
still having the control of the heating effect definitely 
in hand. Recently, experiments had been made on 
the Continent with a 25-cycle coreless induction 
furnace, but they were not successful, inasmuch as 
before melting could be carried out it was necessary 
to do what the Americans had had to do in their low- 
frequency induction furnace, viz., to provide a solid 
core of metal to start with. 

Mr. A. Glynne Lobley (Birmingham Electric Fur- 
naces, Ltd.) said that Mr. Campbell’s paper made a 
sweeping statement with regard to electrode control 
without producing any evidence whatsoever. It was 
stated that hydraulic electrode regulators were more 
rapid and flexible in operation than those actuated 
purely electrically. Perhaps the author had compared 
mocern hydraulic regulators with old type electric 
reguiators. It was significant that although there 
were as many electric melting furnaces in America 
as in all other countries, hydraulic electrode control 
was practically non-existent, although it had been 
introduced there. Within the two past years 
several firms employing a modern electric regulator 
together with a fully counterbalanced electrode system 
had been melting all scrap charges of stainless steel 
with a carbon content of 0-06 per cent. carbon and 
bringing out the charge with 0-06 per cent. carbon. 
That result could hardly be improved upon with any 
type of hydraulic regulator. 

Continuing, Mr. Lobley said that his colleague, Mr. 
A. G. Robiette, who was unable to be present, had 
asked him to make some observations on his behalf. 
Mr. Robiette stated that Mr. Campbell’s paper, when 
dealing with iron smelting, left the impression that 
the furnaces employed were of the open pit type, as 
used for ferro-alloy manufacture. That, however, 
was not the case, since the large furnaces—over 
6000 kVA—had an enclosed roof like a steel melting 
furnace and were not as shown in Mr. Campbell’s 
illustration No.,1. It was also stated that coke or 
coke breeze was used for the reduction, but pre- 
sumably that should be coke and coke breeze, since 
breeze alone would give too dense a charge, and 
correct grading was essential to the success of the 
operation. Had Mr. Campbell any information as to 
the practicability of using a mixture of charcoal and 
coke, which might have advantages in certain 
localities ? 

Continuing, Mr. Robiette said that Mr. Campbell 
did not give much information as to the rotating 
body type of furnace. It was stated in the paper that 
a@ saving of twenty-five to thirty minutes on the 
melting time with a high-powered furnace, such as a 
20-ton 6000 kVA, might be obtained, but that was 
nothing more than a moderately powered furnace, 
judged by modern standards. In America, furnaces 
with a 10 or 12-ton charge melted down completely 
in twenty-four minutes. On such furnaces the time 
lost by switching off, raising electrodes, rotating the 
shell and switching on again would probably be equal 
to any saving which could be realised. There was no 
evidence to show that refining conditions were 
improved by slowly rotating the shell. In any case, 
the slag and metal were in movement in a horizontal 
plane even when the furnace was stationary. 

Mr. Campbell, replying, reminded Dr. Hatfield 
that his paper covered the whole of the electric furnace 
practice in Europe and not only Sheffield. He had 
particularly stated with regard to inclusions that the 
results obtained with the Perrin process were equal 
to the results obtained in normal electric furnace 
practice. A great deal of the tonnage of steel in 
Europe was made in electric furnaces for compara- 
tively common steel and he had been referring more 
especially to Continental practice in making his com- 
parison. There had evidently been a misunder- 
standing about the word ‘“‘ European.’’ He should 
have said ‘‘ Continental” practice. Quite recently 
he had been concerned with some thirty large furnaces 
making basic Bessemer steel of the standard of purity, 
in many cases, of open-hearth steel, although not the 
extraordinarily high standard set in the Sheffield 
steel works. As to the reference by Mr. Brown with 
regard to the big variation in kVA in different fur- 
naces, that was a complicated subject. If a lot of 
steel was made it had to be sold and the whole problem 
was related to the power contract. In some cities 


like Sheffield the conditions were favourable inasmuch 
as one simply paid for kWh irrespective of the peak 





load, but that was not always the case. In Pittsburgh 
the reverse was the case. There was a kW charge and 
the installation of very large transformers made a 
very heavy annual demand under the power contract. 
In reply to Mr. Lobley, he said he could not go into 
the argument of hydraulic versus electric regulators. 
They were both very good if they were modern, but 
some people preferred one and some the other. As to 
experience with modern regulators, within the last 
two or three weeks there had been started here a 
30-ton furnace using the most modern American 
regulators, and there had been experience in Lorraine 
of the most modern American practice. There was a 
French furnace of 6600-kW capacity carrying out 
very delicate metallurgical operations. 

The next paper presented was entitled “ Specific- 
Heat/Temperature Curves of Commercially Pure Iron 
and Certain Plain Carbon Steels,” by Dr. C. Sykes 
and H. Evans. 


SPECIFIC-HEAT/TEMPERATURE CURVES. 


Measurements of the specific heat in the temperature range 
80-450 deg. Cent. have been made on a number of samples 
of commercially pure iron and plain carbon steel. The results 


are in reasonable agreement with accepted values. No experi- 


mental evidence is found which confirms the presence of the 
discontinuities reported by Naeser and Dearden. 

An examination of the published literature dealing with 
abnérmalities in physical properties of iron indicates that the 
indirect evidence which this brings to the support of the work 
of Naeser and Dearden is not strong. 


Dr. W. H. Hatfield, F.R.S., said that in his own 
laboratories Dr. Sykes’ method had been carefully 
examined, and as far as could be seen the only 
possible sources of inaccuracy which might be con- 
sidered to affect the results were (1) the possible 
time lag between the application of heat by means 
of the internal heating element and the taking up of 
this heat by the mass of the specimens, and (2) the 
temperature gradient across the sample. That was 
not a criticism of the method, but merely a comment 
indicating that even the most refined method naturally 
had some disability. He and his colleagues had taken 
very great interest in the work, and believed that 
Dr. Sykes had definitely established that points 
previously presumed to exist did not exist, which 
was a substantial contribution to the subject. 

Professor F. C. Thompson said he regarded the 
work done by the authors as being excellently 
designed, very faithfully carried out, and very fairly 
discussed. He hoped Dr. Sykes would not have 
any feeling that the conclusion in the paper was one 
which was distasteful to him. As a matter of fact, 
Dr. Sykes had been very fair about it, but it was a 
fundamental question that was at issue. The fact 
was that the points which the authors said did not 
exist had been quite independently discovered at 
least three times by workers who knew little or 
nothing of anybody else’s work, and that was strik- 
ing, if the points had no existence at all. The points 
had been discovered by Borelius of Sweden, himself 
and Whitehead, and by Herbert. Having shown 
some slides in that connection, Professor Thompson 
showed others based on work by further investigators 
showing that those points were of significance from 
the point of view of mechanical properties, and, after 
referring in some detail to other investigations, said 
he regarded the matter as worthy of a great deal more 
research. 

Dr. Ezer Griffiths, F.R.S., said that he felt that it 
would be an advantage if Dr. Sykes handed samples 
of his steel to other people using other apparatus 
and methods to see what results they got. He had 
been astonished that Dr. Sykes and his colleague had 
not examined the structure of those materials at the 
temperatures in question, and in view of the mass of 
evidence that had been brought forward on the whole 
subject, he felt justified in pressing on the authors 
that they should not confine themselves to one set 
of experiments and one piece of apparatus, but should 
try and study, for instance, the mechanical and other 
properties. 

Dr. Sykes, in a brief reply, said the main thing to 

bear in mind was that there were changes in mecha- 
nical properties and the problem was to find out why 
they existed. The experiments described in the paper 
were only negative evidence. 
The Chairman, Sir Harold Carpenter, F.R.S., pro- 
posing a vote of thanks to the authors, said he did not 
think the last word had yet been said on this subject, 
but he congratulated the authors on having made a 
very important contribution to it. 

To conclude the morning session, the following 
papers were presented, but there was no time for dis- 
cussion :—‘* Modern Rolling Mill Practice in America 
(Exclusive of Continuous Strip and Sheet Mills), by 
Quincy Bent; and “The Development of Con- 
tinuous Strip Mills,” by D. Eppelsheimer. The 
second named is presented in an abbreviated form on 
page 513 of this issue. 

(To be continued.) 








WESTERN AREA TRAFFIC COMMISSIONERS.—The Minister 
of Transport has appointed Mr.,Hopkin Trevor Morgan, 
the present Chairman of Traffic Commissioners for the 
West Midland Area, to be the Chairman of Traffic Com- 
missioners for the Western Area from November Ist, 
1938, in succession to the late Mr. A. F. Nicholson. Mr. 
Trevor Morgan will continue to act as Chairman of 
Traffic Commissioners for the West Midland Area pending 






Obituary. 
PROFESSOR W. H. MERRETT. 


By the death of Professor W. H. Merrett, latterly of 
the Royal School of Mines, science and metallurgy 
have been deprived of a leading teacher and research 
worker. He died on October 29th, at the age of 
sixty-six, after a brief illness. 

William Henry Merrett was born in 1871, the only 
son of Henry Merrett, of Wallington, Surrey. He 
was educated at St. Olave’s School, and entered the 
Royal School of Mines as a student in 1891. There he 
graduated with first-class honours in metallurgy in 
1894. He worked as research assistant at the Royal 
Mint under Sir William Roberts-Austen, who was 
at that time occupying the Chair of Metallurgy at 
South Kensington. Merrett spent seven years in this 
occupation, and made a number of important 
researches on steel and other metals. He was a 
pioneer of metallographic examination. 

Working with the late Monsieur. Osmond and Pro- 
fessor le Chatelier, Merrett made the first apparatus 
to record the differential cooling of steel, thereby 
enabling the steel industry to manipulate and develop 
alloy steels. He did important work in conjunction 
with Dr. Alfred Stansfield for the Alloys Research 
Committee, to which the final report was submitted 
by him after the death of Sir William Roberts- 
Austen. Merrett also worked in co-operation with _ 
the Ordnance Committee and was responsible for 
much research work in connection with the erosion of 
gun tubes and the properties of explosives, including 
lyddite and ammonium nitrate. This work led to the 
introduction of amatol. 

In 1901 he was appointed instructor in the Metal- 
lurgy Department of the Royal School of Mines, 
serving after the death of Sir William Roberts- 
Austen under the late Professor William Gowland, 
Professor W. A. Carlyle, and with Sir Harold 
Carpenter. When the Royal School of Mines became 
a part of London University, the post of instructor 
was changed to lecturer and Professor Merrett con- 
tinued at the Royal School of Mines as assistant 
professor of metallurgy until he retired in 1937. 

Professor Merrett had for a long time a taste for 
military work, and joined the 3rd Middlesex Volunteer 
Artillery at the age of seventeen. During the war he 
was in charge of various coast defence and anti- 
aircraft units, later becoming instructor in metal- 
lurgy, chemistry, and explosives at the Ordnance 
College, where his scientific knowledge was made 
available. In 1926 he retired from the Territorial 
Army on reaching the age limit ; he was awarded the 
Territorial decoration and long service medal. 

Merrett was a member of many scientific societies, 
a Fellow of the Institute of Chemistry, a Governor of 
the School of Metalliferous Mining, and a member of 
Council of the Institution of Mining and Metallurgy. 
All his old students and friends will mourn, the loss of 
a kindly teacher and friend. 





SIR REGINALD TOWNSEND. 


WE regret to have to record also the death of Sir 
Reginald Townsend, Director of Ordnance Factories, 
which occurred at Sutton, Surrey, on Sunday, 
October 30th, after a brief illness. Sir Reginald, who 
was fifty-six, was born at Redditch, and after serving 
his articles qualified as a chartered accountant, later 
becoming President and a Fellow of the Institute of 
Cost and Works Accountants. For several years 
he acted as an adviser on technical costs, and from 
1923 to 1926 was Chief Superintendent of Ordnance 
Factories at Woolwich. He continued to serve under 
the Master-General of the Ordnance until two years 
ago, when he was taken into the new department of 
the Director-General of Munitions Production. Sir 
Reginald became.a C.B.E. in 1924 and a K.C.B. in 
1931. 





JOHN FERGUSON. 


THOSE of our readers who have interests in civil 
engineering and railway work will learn with regret of 
the death of Mr. John Ferguson, M. Inst. C.E., who 
was intimately connected with the development of 
railways, particularly in Scotland, and who died on 
Friday, October 28th, at his home, 40, Parkside, 
Wimbledon. He was a Stirling boy, and received his 
education at the Stirling High School and later at the 
West of Scotland Technical College in Glasgow. After 
leaving college he served his pupilage as a civil engi- 
neer in Glasgow, and was afterwards engaged in the 
laying out and the building of many of the railways 
then under construction in Scotland. Among them 
we may mention the Glasgow Central Underground 
Railway, the West Highland Railway, and the 
Lanarkshire and Dumbartonshire Railway, on which 
Mr. Ferguson served as the resident engineer. In 
1898 he started practice for himself as a civil engineer, 
and three years later became a partner in the firm 
of Formans and McColl, in Glasgow. While with this 
firm he acted as engineer in the construction of the 
Ballachulish extension of the Callender and Oban 
Railway, the Lanarkshire and Ayrshire Railway, the 
Paisley and Barrhead District Railway, the Leadhills 
Railway, and the Invergarry and Fort Augustus 











the appointment of his successor. 
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Dock Branch Railway, the extensions made to the 
Ardrossan Harbour, and other public works, both at 
home and abroad. From 1918 to 1920 he served as 
Civil Engineer-in-Chief for Railways under the 
Ministry of Transport. At the time the grouping of 
railways was effected he decided to return to con- 
sulting engineering practice, and was associated with 
Sir Alexander Gibb in Westminster until he retired in 
1931. After his retirement he became associated 
with several public companies and served as a director 
of the British Insulated Cables, Ltd., the Telephone 
and General! Trust, Sir W.G. Armstrong Whitworth and 
Co., Ltd., and the Birmingham Small Arms Company, 
Ltd. He was frequently called upon to act as arbi- 
trator in contracting work, and served on the Govern- 
ment Commission which was appointed to inquire 
into rural transport in Scotland. In recent years he 
acted as an advisor to the Board of Management of 
the Hospital for Sick Children, Great Ormond 
Street. and in 1936 he was elected to the Board and 
appointed Chairman of the Building Committee. His 
work in connection with the new hospital building will 
be long remembered, alongside the many successful 
civil engineering works which he designed and 
carried out. 





DAVID HAY. 


Wirx the death, following a long illness, on 
Sunday, October 30th, of Mr. David Hay, the West- 
minster firm of consulting engineers, Messrs. Mott, 
Hay and Anderson, has suffered two severe losses 
within less than two months, Sir Basil Mott, the 
senior partner, having died on September 7th. At 
the time of his death Mr. Hay was in his eightieth 
year, having been born on April 10th, 1859. His pro- 
fessional career began in 1877, when, at the age of 
eighteen, he was engaged under his father as a pupil 
and later as contractors’ engineer upon the con- 
struction of the Great Northern and London and 
North-Western joint line from Newark to Tilton and 
Leicester. This period of his career lasted for seven 
years. For the next two years—1884-5—he was 
employed on the construction of the New Dock at 
Silloth, after which he spent three years on the work 
involved in widening the North-Eastern Railway 
lines in and around Newcastle-on-Tyne. In 1888 he 
came to London to take up a position as contractors’ 
engineer in connection with the completion of the 
City and South London tube railway from the 
Elephant and Castle to King William Street in the 
City, and on its extension to Stockwell. It was on 
this undertaking that his future partner, Basil Mott. 
was engaged under Greathead as resident engineer, 
Following the completion of this work Hay was 
employed for a short time on the widening of the 
Great Northern main line near Grantham, and subse- 
quently was appointed senior resident engineer in 
charge of the construction of the Blackwall Tunnel 
for the London County Council. On the completion 
of that undertaking he joined the firm of consulting 
engineers with which he was to remain for the rest 
of his life. The firm at that time consisted of Sir 
Benjamin Baker and Mr. Basil Mott. Among the 
many works with which he was subsequently asso- 
ciated was the reconstruction of the City and South 
London Railway during the years 1920-24 and its 
extension in the two following years from Clapham 
Common to Morden, a distance of about five miles. 
He was also engaged upon the improvement of the 
Central London Tube Railway and upon the con- 
struction of thirteen bridges on the Liverpool- 
East Lancashire road. 

Mr. Hay joined the Institution of Civil Engineers 
in May, 1892, and was promoted to full membership 
in January, 1895. In April, 1897, in conjunction with 
Mr. (Sir) Maurice Fitzmaurice, he presented a paper 
describing the construction of the Blackwall Tunnel. 
For that paper he was awarded the Watt Medal and 
the Telford Premium. 


T. L. PRICE. 


Many engineers will regret to learn that Mr. 
Thomas L. Price, director of Blackstone and Co., 
Ltd., of Stamford (Lincs), died suddenly on Tuesday 
at his home in Stamford. Mr. Price was in his 
eighty-fifth year, and was actively engaged on his 
company’s business up to the end. Mr. Price had 
attended every Royal Agricultural Show since 1871, 
and had missed only a single day at any one of them. 
On the occasion of his sixtieth Show he received a 
presentation from his friends and colleagues in the 
industry. Mr. Price was born and educated in 
Shrewsbury. He joined the Blackstone firm, then 
known as Jeffrey and Blackstone, in 1884, as sales 
representative for the British Isles, when the firm’s 
chief products were portable steam engines and hay- 
making machinery. Later he was associated with 
the early days of the oil engine. In 1924, he became 
home sales manager of Blackstone and Co., and in 
1935 he was elected to the board. For the past two 
years he had been President of the Agricultural 
Engineering and Implement Trades’ Benevolent 
Association, of which he was one of the founders, 
and was to have presided at the Association dinner 
next month. Just before his death Mr. Price com- 
pleted the writing of the centenary volume of his 
tirm, which last year celebrated its hundredth 
birthday. The book was to have been published this 
month. 





Literature. 


Electric Power Circuits: Vol. 2. By O. G. C. Daun, 
S.B., 8.M., M.A.I.E.E. London, 1938 : MeGraw- 
Hill Publishing Company, Ltd. Price 42s. net. 


Tuis, the second volume of Professor Dahl’s treatise 
on the theory and application of electric power 
circuits, is a work which has been eagerly awaited 
by those who have come to know his earlier volume, 
published ten years ago. The latter has served only 
to whet the appetite of the engineer concerned with 
the design of super-power transmission projects, or 
with the many and perplexing problems of operation 
associated with the interconnection of large power 
systems. For the author’s earlier work, in presenting 
an exhaustive treatment of steady-state power 
circuit theory, gave promise of an equally compre- 
hensive treatment of the complex problem of power 
system stability. It must be said that the present 
volume fulfils that promise in a manner to which one 
can hardly take exception. It is a unique work, 
covering a vast field and embodying the accumulated 
experience of a decade. In fact, it is a veritable 
storehouse of fresh knowledge, for the ten years 
which have gone to its compilation have seen the rise 
of new problems that have called for courage as well 
as ability in their solution. It seems astounding that 
individual electricity undertakings, operating on a 
scale comparable to that of our national grid system, 
should deliberately subject their power systems to 
electrical disturbances in order to verify calculations 
based upon a new theory. Yet this form of large 
scale experimental work was on several occasions 
undertaken in America, notably in 1928 on the 
220-kV Southern California Edison Company’s 
system and again in 1930 on the 132-kV system of the 
West Penn Electric Company. 

As the author points out, the question of power 
system stability sprang to the foreground in the early 
nineteen-twenties, when super-power transmission 
was for the first time being seriously considered. At 
about the same time interest increased in the fact, 
already known for some years, that considerable 
financial savings might accrue from the intercon- 
nection of independent power systems. The special 
problems created by the bulk transport of electrical 
energy over long distances and by the linking up of 
immense power networks operating at 132 kV, and 
in many cases at 220 kV, first became acute in the 
United States, although they have arisen also on the 
European Continent, especially in France and Greater 
Germany. And it is to the pioneer work of American 
engineers that we are indebted for our present know- 
ledge of the essential factors which contribute to 
system instability, as well as for the methods avail- 
able to-day for improving the stable operation of 
power systems. 

The stability of a power system may be defined in 
a broad sense as the ability of the system to operate 
intact in the steady state, as well as during dis- 
turbances—that is, to remain in synchronous equili- 
brium under steady operating conditions, and to 
regain a state of equilibrium after a disturbance has 
taken place. The first volume of the author’s treatise 
dealt with the principal aspects of power circuit theory 
and with the theory, construction, and general use 
of the circle diagrams and charts required for the 
solution of power circuit problems. In the present 
volume these theories and tools are specifically applied 
to the analytical and graphical analysis of stability 
problems. The first half of the book is devoted to 
steady-state analysis. Commencing with a chapter 
in which the contemporary aspects of power system 
stability are discussed, the author guides us by 
stages from the analysis of simple systems, with either 
static or induction motor loads or with synchronous 
motor loads, to that of complex systems where the 
loads are mixed and more than one group of generators 
supplies power to the network; this, by way of 
three particularly good chapters on steady-state power 
limits, and a vital chapter on the use of load character- 
istics and equivalent machines in simplifying the 
load end network. 

The second half of the book is concerned with 
transient analysis. The opening chapter of this 
section is one which, although perhaps on the short 
side, cannot be too highly praised in connection with a 
work of this kind, for it deals comprehensively and 
in a lucid and practical manner with the circuit 
analysis of networks under fault conditions. It shows 
clearly how the positive, negative, and zero sequence 
networks are derived from the power system diagram, 
and illustrates the method by means of a well-chosen 
example. Succeeding chapters discuss analytical and 
graphical methods of investigating the transient 
stability of a power system, the investigation 
primarily involving an examination of the angular 
swings of synchronous machines throughout the 
incidence and subsequent clearing of system faults. 
The author develops the “equal area”’ criterion of 
transient stability as applied to simple or equivalent 
two-machine systems, and describes the use of pre- 
calculated angle-time curves, based on this simplified 
criterion, in the solution of transient stability 
problems. In addition, four alternative and univers- 
ally applicable step-by-step solutions are explained 
and compared, and the setting up of appropriate 
calculation schedules is considered in some detail. 








The last five chapters deal with a variety of extra- 
neous factors, all of which enter into the general 
problem of transient stability. This section of the 
book includes analyses of loaded and unloaded exciters, 
a detailed discussion of the action of voltage regu- 
lators and excitation systems, a consideration of the 
effects of machine inertia and the grounding of the 
system’s neutral points and, finally, a comprehensive 
treatment of damper windings and their influence on 
system stability. 

One of the most valuable features of the book is 
the inclusion of a large number of worked-out 
examples in which the several methods of analysis 
are applied to problems of an essentially practical 
nature. The analytical treatment, like that of the 
earlier volume, is thorough, yet lucid. However, one 
misses any treatment of the simple and elegant solution 
of the steady-state stability problem given by Wagner 
and Evans, although it is referred to in a footnote on 
page 228; this quite apart from the question of a 
“static” versus a “dynamic” stability criterion. 
But what one misses most of all in an authoritative 
work of this kind is a discussion of the several 
methods, and of their relative merits and drawbacks, 
whereby the stability limit of super-power trunk lines 
may be raised to levels where the economics of power 
transmission once more becomes the decisive factor 
in the design of long-distance transmission projects. 
For it is on these methods of compensating the induct- 
ance of the transmission line and of its terminal 
apparatus that the future of the A.C. system of power 
transmission ultimately depends. Some treatment of 
the Baum system of transmission, employing inter- 
mediate synchronous condenser stations; of series 
compensation systems, making use of either static 
capacitors or rectifier-excited synchronous generators ; 
or of the Taylor system of transmission, in which the 
series inductance and shunt capacitance of the line 
are mutually compensated, would have enhanced the 
value of the book considerably. 

But it is easy to criticise, and a reviewer’s criticisms 
are’often apt to betray a too individual point of view 
and to reflect habitual methods of approach which 
are conditioned by a training and an environment 
differing perhaps from that of the author. The acid 
test of criticism, however, is the reviewer’s reaction 
to the questions whether he or anyone else could have 
written the author’s book for him and, if so, whether 
the result would have been a more acceptable version. 
In this case one must unhesitatingly admit that only 
Professor Dahl could have handled a subject at once 
so vast and so vital as power system stability in a 
manner that constitutes a real contribution to engi- 
neering knowledge. For he is that rare combination-—— 
a teacher who is also a practising engineer. 








SIXTY YEARS AGO. 


In our issue of August 30th, 1878, we.published a brief 
description of Captain John Ericsson’s torpedo vessel 
‘* Destroyer,” the launch and trials of which on the 
Hudson had recently attracted much attention. In spite 
of her name she was essentially a torpedo boat, and not a 
torpedo-boat destroyer, a class of vessel which at that date 
had not yet been evolved. In our issue of November 8th, 
1878, Ericsson himself, in a signed article, supplemented 
the information given in our earlier description. From 
the two articles it may be inferred that the “‘ Destroyer ” 
was a development of the original ‘‘ Monitor” type of 
gunboat, with more than a hint of the modern submarine 
about her. She had a length of 130ft., a depth of 11ft., and 
a beam of 12ft., with both ends in the form of very fine 
wedges precisely alike. Over the middle 70ft. length a 
rectangular box-like superstructure was erected on her 
deck, forming an upper deck for the crew when the vessel 
was not in action. When about to engage an enemy the 
erew retired below, where they were protected by an 
internal curved armourplate extending from stem to stern. 
The vessel was submerged until her main deck was awash. 
The rudder was protected by disposing it with its upper 
edge 4ft. below the water surface, and was operated 
hydraulically by means of rods coupled to a tiller fixed 
to it near its lower pintle. The space between the main 
deck and the curved armourplate was filled with cork and 
air bags. The engine and boiler room and the lower division 
of the hull generally were supplied with air by blowers, 
drawing their supply from above. The torpedo was com- 
posed of a solid block of light wood, with an explosive 
charge contained in a metallic vessel inserted at the 
forward end, the total weight of the torpedo being 1400 lb. 
In section, the torpedo was square, and in length it 
measured 23ft. It was carried in a long horizontal tube 
near the bottom of the vessel from which it was expelled 
by the action of a steam piston. This piston had an area 
of 314 square inches, whereas the torpedo had a cross 
section of only 196 square inches. The steam pressure 
applied to the piston was 200 lb. and the distance through 
which the piston moved during the expulsion of the 
torpedo was 30ft. From these figures Ericsson calculated 
that at the instant of discharge the torpedo contained 
nearly two million foot-pounds of energy. It was intended 
that at the instant of discharge of the torpedo the engines 
should be reversed in order to drive the vessel astern and 
allow her to escape quickly from the neighbourhood of the 
ship attacked. 











British Roap FepErAtion.—The British Road Federa- 
tion announces that the membership of the Federation 
now consists of fifty-seven national associations con- 
cerned in the use of the roads. It is interesting to note 
that this represents an increase of nearly 60 per cent. in 
membership during the past two years. 
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High-Speed All-Geared Lathes. 


+> — 


N the accompanying engravings we illustrate one of a 
I new range of “ Volman ”’ lathes, for which the agents 
in this country are the Selson Machine Tool Company, 
Ltd., of Abbey House, Victoria Street, London, 8.W.1. 
During the past year the Czechoslovakian “‘ Volman ”’ 
concern has been at work on the design and construction 
of this new range, which embodies several major improve- 
ments on the older patterns. We learn that the head- 
stocks have been modified, so that higher spindle speeds 
and heavier cuts may be taken; furthermore, the final 
pairs of driving gears in the headstock are hardened and 
ground on Maag gear grinding machines, and multiple- 
dise clutches are used to control the forward and reverse 
speeds. The rear spindle bearing is now of the ball and 
roller pattern, and generally the gear-box enables 
a greater number of threads and feeds to be obtained. 

The new range of lathes is made in a great variety of 
sizes and types, divided into light, standard, and heavy 
duty patterns. We have chosen the model known as the 





wider and have a stronger section than the previous 
design. They are made from semi-steel with an average 
Brinell hardness of 200/220, and are of heavy design, 
reinforced with diagonal ribbing. A removable gap piece 
is usually supplied, but straight beds can also be made. 
The slideways are machined and ground. Generally the 
beds are mounted on two legs, that at the headstock end 
forming a coolant tank and tool cupboard, but with long 
beds additional supporting legs are used. A suds pump 
can be fitted to the rear of the leg forming the coolant 
tank, for which the drive is arranged by belt from the main 
motor or, alternatively, from an independent flanged 
motor. To the bed is fitted a large steel oil pan to receive 
swarf and coolant. 

Forming a rigid box-like structure, the headstock is 
designed with a view to minimising vibration when taking 
heavy cuts. The main spindle is made from a special 
tough steel, heat treated and ground. An adjustable 





bronze sleeve bearing supports the front end of the spindle, 




















Fic. 1—HIGH - SPEED 


N.20 for description—a model which is suitable for medium 
or ‘‘ standard ” duty, and which has a height of 200 mm. 
from the bed to the centres. The following general 
description applies to all models in the range, but 
particulars of the N.20 are tabulated herewith. 

For general purpose use the “ Volman” lathe is a 
strongly constructed machine, which is claimed to be able 
to make full use of high-speed steel and tungsten carbide 
tools. The main features of the lathes, which are made to 
admit various lengths between centres, include a quick- 
change gear-box and full screw-cutting equipment, spindle 
speeds arranged in geometrical progression, and a wide 
range of spindle speeds, which can be increased by using a 
high-speed or a two-speed driving motor, making the 
machine very suitable for machining light metals, brass, 
and so forth. 

The general arrangement of the lathe and its cuiving 
motor can be clearly seen in the engravings Figs. 1 and 2 
reproduced herewith, showing front and rear views of the 
machine. In the new models the beds are considerably 





ALL-GEARED LATHE 


and the rear end runs in ball and roller bearings. The 
arrangement is shown in Figs. 3 and 4—a drawing of the 
headstock and clutch assembly of the type of lathe with 
eighteen spindle speeds, such as the N-20 model illustrated 
and a view looking down upon the interior of the geared 
headstock. On the spindle, close to the front bearing, is 
mounted a double main driving gear, which is hardened, 
and of which the flanks, as mentioned above, are ground 
on Maag gear grinding machines. On the spindle of the 
four largest machines of the range only one gear wheel, 
which has lapped helical teeth, is mounted on the spindle. 
All the other gears are made from a special heat-treated 
steel, the shafts on which they slide being made from high- 
tensile steel, multi-splined and hobbed from the solid. 
Forward and reverse speeds are controlled by adjustable 
multiple-dise clutches, together with an automatic brake, 
which stops the main spindle when the clutch is disengaged. 
All rotating parts in the headstock run in oil. In the 
smaller models of the range six forward and reverse speeds 
are provided, but twelve speeds are arranged for two inter- 

















Fic. 2—REAR VIEW 


mediate sized lathes, and, as mentioned above, eighteen 
forward and reverse spindle speeds are provided on the 
N-20 size and larger. These speeds are arranged in geo- 
metrical progression and are controlled by conveniently 
situated levers at the front of the headstock. In the last- 
mentioned category—that is, the N-20 and larger models— 
a coarse-pitch cutting attachment is fitted, whereby all 
threads obtainable by the quick-change gear-box can be 
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Fic. 3—HEADSTOCK ASSEMBLY 


multiplied four or sixteen times, and a reverse is arranged 
so that left or right-hand threads can be cut. 

An automatic lubrication system is arranged for the 
front spindle bearing, so that filtered oil is constantly 
supplied thereto. The operation of the system can be 
checked by means of an indicator window mounted on the 
front of the headstock panel. 

The machine is provided with a quick-change gear-box 
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Fic. 4—INTERIOR OF HEADSTOCK 


for cutting Whitworth or metric threads, and, on the 
larger sizes, a ‘‘ universal’’ quick-change gear-box is 
fitted, which enables also module threads and diametral 
pitch to be cut without the use of special change wheels. 
Further particulars of these gear-boxes are listed in the 
accompanying table. The lead screw is normally supplied 
with English pitch, but if mainly metric threads are to be 


Particulars of N-20 Lathe. 


Swing over bed 15}in. 
Swing in gap_.. 24Zin. 
Swing over saddle... 9fin. 
Width of gap in front of the face- plate... 7gin. 
Width of bed . “ l3in. 
Headstock : 
Number of forward and reverse Sage 
speeds <9 Eighteen 
Standard speed range, | =, Pp. m. 94-480 
Higher speed range, r.p.m. 19-1000 
fpendi apeed acyl with two- speed motor, 
r.p.m = 94-1000 
Hole through 1 main 1 spindle - 2in. 


Whitworth quick-change gear-box : 
Number of cross and longitudinal feeds 
Range of longitudinal feeds in cuts per inch 
Range of cross feedsin cuts perinch ... ... 
Obtainable normal threads : 


- metric threads ... 
2 Whitworth threads in threads per inch... 


Diinnatet and pitch of lead screw 


Seventy-two 
1- 2-635 
3-8-1954 


0-25-120mm. 
+120 
l}in. by fin. 
Metric quick-change gear-box : 
Number of cross and oo. canard feeds 
Range of longitudinal feeds . : = 
Range of cross feeds 


112 

0-04-24 mm. 
0-013—-8 mm. 
Obtainable normal threads : 


112 metric threads ... 0- 2-120 mm. 

2 = hitworth threads i in threads per r 

. $150 

. 0-5-60 module 
38 by 6 mm. 


112) eo threads ... 
Diameter and pitch of lead screw 
Feed box : 


Number of cross and longitudinal feeds Eighteen 
Range of longitudinal feeds in cuts per inch 12-7-635 
Range of cross feedsin cuts perinch ... ... 38-1954 
Electric motor drive : 

H.P. required for 1500 r bol m. (standard 

speed range 
[ood ene for 3000 r. pan m. » (higher speed 

range) . 5} 


cut the machines can be fitted with metric pitch lead screws 
and metric quick-change gear-boxes. All the gears and 
shafts for these gear-boxes are hobbed from high-tensile 





OF LATHE 





steel and a separate lubrication system is arranged so that 
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the only attention necessary is occasionally to refill the 
oilsump. By special arrangement the lathes can be fitted 
with plain feed boxes, instead of the quick-change gear- 
boxes, which give sliding and surfacing feeds in geo- 
metrical progression. In this case no lead screw is fitted, 
so that screw cutting is impossible. 

Illustrated in Fig. 5 is the arrangement of the gears and 
controls for the apron. The aprons are totally enclosed 
and the feed movement is transmitted from a hexagonal 
feed shaft by means of a worm and worm gear. All the 
gears are mounted between the bearings and engagement 
and disengagement of the feed is controlled by a clutch. 
Reverse gearing for changing the direction of feed is 
fitted to the larger machines. The walls of the casing form 
guides for the lead screw, which runs in two hardened 
steel bushes. The screw-cutting and feed motion is inter- 
locked against faulty control by the operator. All moving 
parts are centrally lubricated and parts under heavy stress 
are hardened and ground. 

An arrangement can be obtained specially in which 
the aprons of certain of the range of machines are fitted 
with a longitudinal power feed attachment. This device 

















FIG. 5—-ARRANGEMENT OF APRON 


disengages the longitudinal saddle power feed when a 
definite pressure is built up against a stop. The saddle is 
claimed to reach the stop always at the same pressure, so 
that accuracy of operation is obtained. It is stated that if 
hardened and ground gauge blocks are inserted, parts may 
be manufactured with a high degree of accuracy without 
using external méasuring instruments. 

Long slides are provided for the saddle, at both sides of 
which felt wipers are fitted to prevent the entry of dirt 
and chips. The front sides form pans for the accommoda- 
tion of tools and calipers, and the left-hand pan is remov- 
able and protects the front vee guide and lead screw from 
damage and the action of swarf. Oil is circulated to the 
slideways, so that a film of oil is constantly maintained. 
Two adjustable gib strips are provided between the saddle 
and the bed. When surfacing work is being undertaken 
the saddle can be locked at any position on the bed. The 
cross slide is also aligned by vee guides, for which an 
adjustable taper gib strip is provided. Mounted on a 
large base, graduated in degrees, is the adjustable com- 
pound rest. To this rest a square revolving tool post is 
usually fitted, which can be located at any 45-deg. position. 
The compound rest screws are covered and well protected 
from chips. Large-diameter dials graduated in thousandths 
of an inch are provided. 

Designed to facilitate the machining of small diameter 
work, as well as other parts, the tailstock is aligned on the 
bed by a special vee-way. It can be locked to the bed by 
means of heavy bolts and clamping plates and the upper 
portion can be set over, so that slight tapers can be turned 
without the use of a taper turning attachment. The tail- 
stock steel barrel slides in a ground hole, the movement 
being effected by a screw and hand wheel. Locking of the 
barrel is by means of pad bolts operated by a locking lever 
on the tailstock. The centre can be readily automatically 
ejected from the barrel. 

Each machine in the range is fitted with one stationary 
and one travelling steady, of which the cast iron adjustable 
jaws move in long guides. The upper part of the stationary 
steady, which has three jaws, is removable ; the trav elling 
steady has only two jaws. 

The machine is normally driven by an electric motor 
mounted on the rear of the front leg, as shown in Fig. 2 
A universal base-plate with slide rails is provided so that 
any type of motor can be accommodated. An adjustment 
is provided for taking up the belts. Power is transmitted 
to the primary driving shaft in the headstock by means of 
vee belts and pulleys, which are protected by a guard. As 
mentioned at the beginning of this article, a two-speed 
driving motor can be used, giving an alternative higher 
speed range—for example, from 19 to 1000 r.p.m. In this 
case it is recommended that a special headstock with all 
the gears hardened and ground should be specified. 








Pickling Acid Recovery Plant. 


In many industries, particularly iron and steel manu- 
facture, the spent sulphuric acid used in pickling 
plant is wasted. Although the spent acid contains ferrous 
sulphate and weak sulphuric acid, plant is not generally 
installed for the recovery of these chemicals by reason 
of the high capital cost and operating charges associated 
with such plant. A further consideration has recently 
arisen through Government measures which are being 
taken to prevent pollution of rivers by trade waste 
waters, and consequently means of disposing of the 
spent acid from pickling plants have to be sought. These 
means may take the form of pits wherein the acid is 
neutralised by means of lime, or other methods, all of 
which represent an increase in the operating charges for 
the pickling plant. 

We are informed, however, of a new and simple recovery 


pickle, it is generally because there is not present in the 





process which has been evolved whereby there is no loss 
of acid and the ferrous sulphate is obtained in the form 
of fine crystals, ready for sale. Of French origin, the 
method is known as the Kestner Fakler acid recovery 
process; the manufacture of the plant and the process 
rights in this country are in the hands of the well-known 
chemical engineers, the Kestner Evaporator and Engi- 
neering Company, Ltd., of 5, Grosvenor Gardens, West, 
minster, London, 8.W.l. As will be noted from the 
following description, the plant for operating the process 
dispenses with the use of an evaporator or a refrigerator, 
and is therefore simple and cheap in construction. 

In general, there is only a small range of concentration 





for correct pickling. A number of investigators have given 
varied figures as to the influence of iron sulphate, and 
the investigators of the Fakler process have studied the 
question with great care. It is on the results of this 
investigation that the Kestner Fakler process is based, 
and we are informed that more than twenty plants are 
now in operation. 

In the accompanying line engraving (Fig. 1) the arrange- 
ment of a Kestner-Fakler plant for the recovery of 
pickling acid and ferrous sulphate crystals is shown. 
The plant illustrated is being installed at the works of 
the Whitehead Iron and Steel Company, Ltd., at Newport, 
and is representative of a typical plant installed by the 
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FIG. 1—-ARRANGEMENT OF PICKLING ACID RECOVERY PLANT 


of acid which is efficient for pickling purposes. This range 
is from about 15 to 5 per cent. sulphuric acid strength. 
In plants where no recovery process is used, the practice 
is usually to continue the pickling operation until the 
acid is reduced to a strength of about 5 per cent., and 
then throw the acid away, for acid below about 5 per 
cent. concentration, in the presence of ferrous sulphate 
in solution, is practically valueless for the purpose. In 
some plants, an effort is made to increase the amount 
of pickling per batch of acid by using an initial strength 
slightly higher than the 15 per cent. mentioned, say, 
up to 20 per cent. Using such concentrations, there is 

















FiG. 2—HORIZONTAL ACID PUMP 


the danger that the pickling may proceed at too fast a 
rate and be in some measure uncontrollable. In other 
plants acid is added from time to time; trouble may 
occur, however, when this method is used by reason of 
deposits of insoluble sulphate on the metal. 

An investigation into the chemical and physical con- 
ditions which exist during acid pickling showed, according 
to the firm, that the efficiency of pickling, although 
depending to a large extent on the strength of the acid, 
is affected by the amount of ferrous sulphate present 
in solution with the acid. In effect, if a bath ceases to 





bath the minimum quantity of free acid that is necessary 


firm. ‘The main items necessary are a settling tank, a 
crystalliser, a filter or hydro-extractor, ard a tank or 
tanks for storing recovered acid. One or more pumps 
are usually required, according to the lay-out of the 
existing pickling tanks and the space available. In the 
plant illustrated a pump is shown for raising the acid 
from the pickling bath to the settling tank and another 
pump for conducting the acid to the crystallisers. Simple 
filters are used for draining and drying the crystals of 
ferrous sulphate, which are finally discharged down a 
chute into tubs for removal. 

The method of operation is as follows :—Dirty acid 
from the pickling tanks is pumped into the settling tank, 
where it is left for a minimum period of two or three hours, 
so that the dirt, scale, and other solids settle. The clear 
green liquid which is left is drawn off by the second pump 
and passed to the crystallisers, where ferrous sulphate 
crystals are formed. According to the size of plant, the 
mixture of acid and crystals is fed by gravity to filters 
or hydro-extractors. The crystals are carried away for 
storing or bagging and the clean acid is passed into a 
regenerating tank and diluted with water, to be returned 
to the pickling tank. In large-sized installations it is 
arranged to heat the regenerated solution beforehand, 
so that it is ready to be used in the pickling tanks. It 
will be seen that no acid is lost in the recovery process, 
except the trace in the sludge drained from the settling 
vat, which is stated not to exceed 1 per cent. 

The plant is made in varying sizes, according to the 
amount of pickling acid to be handled, and, in order to 
standardise the parts as far as possible, various sizes 
of crystalliser and filter tanks are manufactured and the 
number of crystallisers and filter tanks can be varied 
according to the capacity required. For example, a 
plant comprising two No. 5 size crystallisers and two No. 
filter tanks can, it is stated, deal with the spent acid ie 
a factory which pickles 1600 tons of machine wire per 
week. It will be understood that the type of steel which 
is being pickled, to some extent, affects the size of the 
recovery plant required, and the plant referred to above 
is able to deal with the spent acid arising from the pickling 
of about 1350 tons of highly oxidised steel, such as thin 
sheet metal produced in tin-plate mills. 

In these plants the settling tank, crystalliser, and 
regenerating tank are made in a material known as 
‘* Keebush ”’—-a synthetic resinoid material which contains 
no rubber and which is manufactured in the firm’s own 
works. This material contains no rubber, has a consider- 
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able mechanical strength, and is claimed to be resistant 
to a large number of corrosive agents. It is stated to be 
completely resistant to the acids and iron sulphate 
mixtures to be found in the above-described plant. It 
is produced in laminated or moulded form. The laminated 
form is employed mostly for pipework, fittings, and small 
parts where great strength is necessary ; in moulded form 
it can be readily made in any shape and size, and is 
employed for tanks, dye vats, fume ducts, and all large 
parts. Tanks up to 9ft. diameter and 10ft. long can be 
moulded in one piece without joint or seam. 

It is claimed that the physical properties of this material 
are such that it will not break or crack with sudden 
changes of temperature; it has good heat-insulation 
properties, and the dielectric strength is high, being 
satisfactory for electrical insulation at pressures up 
to 400 volts. The density of the two standard grades 
is 1-6, and the tensile strength of laminated “‘ Keebush ” 
is about 7000 lb. per square inch. The moulded material 
has a somewhat lower tensile strength. It is said that 
the material is unaffected by temperatures up to 130 deg. 
Cent. 

All the valves used on the plant described above 
are of the Kestner Saunders type, made in “‘ Keebush.” 
The Saunders patented valve is, of course, well known 
in many industries. In plant of this description, a hori- 
zontal gland type of acid pump, such as is illustrated 
in the accompanying half-tone engraving, Fig. 2, is 
generally used. These pumps are made by the firm in 
a hard lead alloy for handling the spent acid liquors ; 
but they are also available made of a wide range of 
corrosion-resisting materials, such as silicon iron, stainless 
steel, Monel metal, cast iron, “ Regulus” metal, and so 
forth, for other duties. A single inlet statically balanced 

















FIG. 3—GLANDLESS VERTICAL ACID PUMP 


impeller is mounted on the shaft, with the stuffing-box 
on the driving side of the pump body. Of ample size, the 
stuffing-box is provided with a gland, and there are 
sealing rings on the pump body and impeller, arranged 
to form a sealed chamber immediately behind the stuffing- 
box. This chamber is connected through openings in 
the impeller to the suction side of the pump so as to 
maintain a slight suction on the stuffing-box, to minimise 
gland leakage. These pumps, bearing in mind that they 
are built in corrosion-resisting materials, are claimed to 
have a high efficiency, in general not less than 50 per cent. 

Alternatively, in many cases one of the firm’s patented 
glandless pumps is preferably used, such as is illustrated 
in Fig. 3. The absence of a gland is, of course, a valuable 
feature when handling acids. As will be seen from the 
engraving, the pump is arranged with a vertical spindle, 
and, in addition to the usual suction and delivery branches, 
it has a branch on the side, through which acid can over- 
flow to the supply tank. Drive can be by means of a 
directly coupled electric motor, as shown in the engraving, 
or by means of a belt. The spindle, of large diameter, 
runs in ball bearings which are totally enclosed in the 
main pump casing. Beneath the lower ball bearing there 
is no metallic contact between the spindle and impeller 
and the casing—in fact, no bearings, bushes, or frictional 
surfaces are in contact with the acid. As well as eliminat- 
ing wear and friction, this point in the design is specially 
valuable when the corrosive conditions necessitate the 
use of a constructional material of relatively poor 
mechanical strength—for example, lead and _ rubber. 
All parts of the pump coming into contact with the liquid 
can therefore be built in practically any of the corrosion- 
resisting materials. 








Exports or Moror Cars To THE Emprre.—The value 
of exports of motor cars from Great Britain totalled 
£4,287,644 for the nine months ended September 30th 
last, according to figures issued by the Board of Trade. 
For the corresponding period of last year exports of 
British cars were valued at £4,604,913. New Zealand 
purchased cars worth £1,353,230, an increase of £13,952 
on the corresponding figures for last year. South Africa 
and British India were next with purchases of £316,329 
and £311,492 respectively. Empire countries were 


responsible for £3,121,998 of the total of overseas sales of 





Single-Phase to Three-Phase 
Conversion. 


In describing the new works of Fescol, Ltd., in our 
last issue, we referred to the British Thomson-Houston 
Company’s system of changing single-phase current into 
three-phase current. The Ferraris-Arno system of con- 
version has been known for a considerable time, and of 
late years has been used to an increasing extent. A three- 
phase induction motor runs light from the single-phase 
supply and has the third terminal of the primary winding 
connected to the third line of the three-phase outgoing 
supply, the other two lines of which are connected to the 
single-phase supply as in Fig. 1. 

When an induction motor is running light on single- 
phase current, the magnetic field is almost constant in 
magnitude and uniformly rotating. Hence, if the primary 
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Fic. 1—CONNECTIONS FOR FERRARIS- ARNO SYSTEM 


winding is three-phase and two of the terminals are 
connected to the single-phase system, almost equal 
voltages occur between the three terminals of the winding. 
This is the basis on which the Ferraris-Arno conversion 
system works, and the light running motor or phase 
converter, as it is in reality, is usually referred to as the 
pilot motor. Actually, with a standard three-phase 
winding, the voltages between the third line and each 
of the other two are always lower than the single-phase 
voltage, even with no three-phase load, because of the 
impedance drop in the primary and secondary windings. 
But in practice this disadvantage is easily overcome by 
providing the third phase of the primary winding with 
additional turns so that the average third line voltage 
is higher than the single-phase voltage when on no load. 
This device enables the pilot motor to carry more three- 
phase load for a given permissible unbalancing of the 
three-phase voltages. 
It is usual in the Ferraris-Arno system to make the 
pilot motor capacity about 10 to 15 per cent. of the total 
load of the system, and at least double the capacity of 
the largest motor. The output of the three-phase motors 
is said to be from 75 to 80 per cent. of their full three- 
phase rating. If all the motors are proportionately loaded, 
however, it is doubtful whether the output would exceed 
70 per cent. of the full three-phase rating without the 
temperature rise becoming greater than normal. The 
permissible output increases slowly with increase in size 
of the pilot motor. If some of the motors are only lightly 
loaded they tend to assist the pilot motor in feeding 
third line power to the more heavily loaded motors, 
and hence the permissible output of the latter is increased. 
In the Ferraris-Arno system the pilot motor is started 
with the aid of a phase splitter which is ultimately cut 
out, and the three-phase motors are then started in 
succession with standard three-phase starting gear. 
During recent years systems have been put into use 
in which the pilot motor is just large enough to start 
the first few motors, and when they are running it is shut 
down to avoid its light running losses. The remaining 
motors are then started from the motors already at work. 
Although the practice of shutting down the pilot motor 
to reduce loss appears at first sight attractive, the reduc- 
tion in loss is probably more than offset by the increase 
of loss in the load motors which are running as single- 
phase machines instead of partially three-phase motors. 
The load motors are larger than they would other- 
wise be, which results in increased constant loss and 
increased tising current. It is probable that the 
overall power factor is no better, despite the saving in 
magnetising current for the pilot motor. 
There are several disadvantages attending this scheme. 
The absence of a voltage step up for the third line, given 
by a suitably designed pilot motor, results in the third 
line voltage always being appreciably below the normal 
voltage, 10 to 15 per cent. being the magnitude of the 
drop for average industrial outputs. As a result, any 
low-impedance motor, such as two-pole or four-pole 
machines of rated output well above the average of the 
remainder of the motors, endeavours to maintain a 
high third line voltage, and in doing so delivers an appre- 
ciable amount of third line power. Such a motor may thus 
be carrying a considerable electrical load, although without 
mechanical load, and its windings are therefore likely to 
be heavily overloaded when the ‘full mechanical load is 
imposed. Another disadvantage is that in the event of 
machinery being subsequently added to the system, the 
production machine maker may be quite unaware of the 
necessity for ordering motors suitable for the special 
conditions, with the result that the user may be troubled 
with breakdowns or poor’ performance. A third dis- 
advantage is that a production machine maker, having 
standardised certain ‘ built-in ” motors for use on three- 
phase supplies, is at a disadvantage if he is compelled 
to alter his designs to accommodate larger units, or, 
alternatively, to inform his client that the output of 
the machine will be only 70 per cent. of the normal. 
The system is inferior to the original Ferraris system. 


avoided by a system which enables something approach- 
ing a full three-phase output to be obtained from the 
load motors. The Ferraris-Arno system can be made to 
satisfy this requirement by making the pilot motor so 
large that its three-phase rating is at least of the same 
order as and preferably greater than the combined ratings 
of the load motors. Although the cost of doing it might 
be tolerable, the overall efficiency and power factor of the 
plant would be poor. 

The British Thomson-Houston Company’s single- 
phase to three-phase conversion scheme is based mainly 
on the Ferraris-Arno system. It utilises condensers to 
ussist conversion and to improve the efficiency and has 
the practical advantage of being adaptable to all likely 
conditions with an equally high standard of performance, 
whilst being free from the disadvantages mentioned. 
In its simplest form (Fig. 2) the system consists of a pilot 
motor wound three phase, which is started and run as a 
single-phase capacitor motor, the condenser being connec- 
ted between one of the single-phase line terminals and the 
third line terminal. The particular single-phase line ter- 
minal selected determines the direction of rotation of the 
pilot motor and the phase rotation of the three-phase 
system, the phase rotation of the particular connections 
shown in Fig. 2 being L,, L,, Ls. The direction of rotation 
of any of the three-phase load motors can, of course, be 
changed by interchanging any two primary connections. 

With this B.T.H. patented system it is not always 
necessary to increase the number of turns on the third 
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Fic. 2—CONNECTIONS FOR B.T.H. CAPACITOR SYSTEM 


leg of the pilot winding motor which may then be a 
standard machine. The reason for this is that when none 
of the load motors are switched on, the condenser passes 
a current which must flow through the pilot motor wind- 
ings, and of such a phase that the third-line voltage is 
increased. If the condenser is large enough, the third- 
line voltage may be appreciably greater than the single- 
phase voltage. The phase of the condenser current is 
also such that the power flows into the pilot motor through 
the third phase of the winding. Nearly all this power is 
returned to the line by way of the other phases, the differ- 
ence being that required to maintain the motor running 
light. Thus on no load there is a circulation of power 
through the condenser and the pilot motor. As the three- 
phase load is switched on to the system, the bulk of the 
power demanded flows from the single-phase lines and the 
remainder is taken from the third line. Thus as the load 
increases, the power fed through the condenser, which 
is substantially constant, tends to pass to the load motors 
rather than to the pilot motor, the condenser reactance 
being fixed and the voltage across it varying but slightly. 
When the load has increased sufficiently the condenser does 
not supply sufficient third-line power, and the difference 
is then provided by the pilot motor, which draws a corre- 
sponding amount from the single-phase line. Thus the 
condenser acts as a rigid phase converter and passes a sub- 
stantially fixed amount of power which isroughly the average 
required by the load, whereas the pilot motor acts as a 
flexible converter and passes an amount of power, which 
varies with the load and may be positive or negative. 

The system may be improved by providing each of the 
load motors, or, at any rate, each of the larger motors, 
with a suitable condenser connected across the pair of 
motor terminals corresponding to the pair on the pilot 
motor across which its condenser is connected. By using 
a number of condensers in this manner, the amount of 
capacitance in circuit depends on the number of motors 
in use, and the third-line voltage is held much more con- ° 
stant, because the additional capacitance for each motor 
switched on prevents the voltage drop that would other- 
wise occur. As might be expected, the pilot motor capa- 
citance required is less than with the simple scheme, and 
offsets to a considerable extent the extra capacitance 
required for the load motors. 

The B.T.H. system is claimed to have many advantages, 
the chief of which is that practically the full three-phase 
rating is obtainable from the load motors for normal 
temperature rise, OF, alternatively, the temperature rise 
is only slightly in excess of normal at full three-phase 
rating, without necessitating the use of a very large pilot 
motor. Other advantages are high overall Sfficioney of 
the plant by reason of the relatively small pilot motor 
losses, negligible condenser losses, the practically three- 
phase conditions under which the load motors work, and 
a high power factor brought about by the corrective 
influence of the condensers. In the event of a consider- 
able proportion of the load motors not being required, the 
overall efficiency does not fall off appreciably, and the 
power factor remains consistently high. 

On large installations it is often desirable to use two or 
more pilot motors of moderate size rather than one large 
machine, especially if a considerable proportion of the 
plant is not required for long intervals. The number of 
pilot motors which are in use at any time can then be 
controlled according to the proportion of the plant at 
work, ensuring the highest operating efficiency. Volt- 
meters must be permanently connected across the three- 
phase lines to indicate when it is necessary to switch on 
another pilot motor or when it is permissible for a pilot 
motor to be shut down, depending on whether the ioad 
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The last two disadvantages can only be completely 





is increasing or decreasing sufficiently. 
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Split Pulley for Belt Drives. 


ALTHOUGH there are a number of makes of small 
pulleys on the market, they are either made of cast iron, 
with its attendant liability to breakage, or made from 
pressed sheet metal, which, although not so fragile as 
east iron, often leaves much to be desired in the way of 
true running when mounted on the shaft. 

A newcomer to this field, claimed to be without the 
disadvantages of either of the previous types of pulley, 
is the ‘“ Destron” split pulley, which we illustrate on 
this page. This pulley, made by Douglas Lawson and 
Co., Ltd., is made from steel plate of heavy section, 
welded together to form an extremely rigid, though 
light, structure. The pulleys are, of course, made with 
interchangeable bushes so that they can be fitted to 
any required size of shaft; a point of special interest 
is that the patented construction enables the pulley to 
be fitted on to shafts of large size in relation to the 





welding current is controlled by a fully automatic con- 
tactor, the remote control switches for which are operated 
by cams and push rods. On completion of the weld the 
clamps are opened, the throw-over switch is reversed, and 
the slide returns to starting position. 








. . : 
Rapid-Drying Primers. 

THE production of priming coats capable of drying out 
completely within the extremely short time of 20 minutes 
is made possible by the development of new synthetic 
resin primer bases now announced by Bakelite, Ltd. The 
importance of this development will be realised when it is 
recalled that red lead and similar types of primers require 
a drying period of two days before a finishing coat can be 
added. These new Bakelite primer bases differ from 





ordinary varnishes or resin solutions in that they dry only 

















WELDED STEEL SPLIT PULLEY 


diameter of the pulley. The bushes are of a new design, 
embodying interlocking parts, which are stated positively 
to prevent rotation of the bush in the pulley. 

From the nature of its design the pulley is claimed to be 
well balanced, thus avoiding the troubles caused by 
unbalance that are so often experienced with small 
cast iron pulleys, especially when mounted on light 
shafts. The halves of the pulley are joined by substantial 
hexagon-headed screws, which are accessible through 
the rim with an ordinary tubular spanner. Additionally, 
the screw heads are slotted to take the blade of a screw- 
driver. The pulleys are machined on the rim to a high 
degree of accuracy. 

A range of eighteen sizes is available from 3in. diameter 
and 2in. wide to 7in. diameter by 6in. wide, and bushes can 
be supplied for all normal shaft sizes. In this connection 
it is worth noting that the actual pulley face widths are 
approximately }in. greater than the nominal width to 
allow ample room for a belt of the nominal width. 








A Large Resistance Welder. 


THE accompanying illustration shows a large butt 
welder, recently built at the Prescot works of British 
Insulated Cables, Ltd., for the Iran oilfields. It is a 
general purpose machine for welding mild steel up to a 
maximum of 16 square inches cross section and is particu- 
larly intended for welding mild steel pipes up to 10jin. 
diameter, “‘ H ” girders up to 12in. by 6in., and steel rails 
up to 95lb. weight per yard. It weighs approximately 
24 tons and is 39ft. long. The electrical input is 350 kW. 
The body is composed of fabricated steel suitably venti- 
lated and the saddles are steel castings of heavy section. 
Hydraulic clamps are employed and to relieve them of the 
load when the heavy upsetting pressure is applied adjust- 
able back stops are provided. 

Horizontal and vertical adjustments are provided for 


by evaporation of their thinners without the necessity 
of oxidisation, as is the case with ordinary primers, or 
heat polymerisation as adopted for stoving finishes. They 
deposit a coherent adhesive film which sets rapidly and 
almost immediately reaches a stage of inertness. The films 
obtained are not seriously softened, blistered, or lifted 
by the subsequent application of nitro-cellulose lacquers 
containing powerful solvents. Quick through drying is 
obtainable with the new primer bases and case-hardening 
of the paint film is avoided. No increase in the drying 
speed is obtained by the addition of metallic dryers, 
because, as already pointed out, it is not necessary for the 
paint film to absorb oxygen from the atmosphere in order 
to harden off. Absence of metallic dryers prevents the 
paint film from becoming brittle with age, as is common 
with very fast drying oxidising oil base films. In this 
respect the new coating compositions are similar to nitro- 
cellulose or other cellulose ester lacquers, although they 
differ from them in that the film is not dissolved or dis- 
rupted when additional coats are applied. Bakelite 
primer bases are considered to be particularly suitable 
for embodying in primers for application to iron and steel 
used in the aircraft, automobile, and heavy industries. 
They can be employed also in the formulation of non- 
lifting, quick-setting, anti-corrosive primers for the treat- 
ment of galvanised iron, aluminium alloys, chromium plate, 
and other non-ferrous metals. 








A Machine for Washing Meter 
Parts. 


In consequence of the operation of the Electricity 
Supply (Meters) Act, 1936, meter engineers are having 
to face the fact that a greatly increased number of meters 
will have to be reconditioned per annum. Whereas 
formerly an undertaking dismantled and cleaned, say a 
dozen meters per week, it is not improbable that in the 




















RESISTANCE WELDING MACHINE 


aligning the parts to be welded and a shearing device for 
removing the internal fin when welding pipes is also 
incorporated. The movement of the slide for preheating 
is effected by means of hand-controlled hydraulic gear, and 
the subsequent operations of flashing and upsetting are 
automatic after being started by a throw-over switch. 
During the flashing period a motor-driven cam controls 
the slide movement, after which upsetting pressure is 
automatically applied by two hydraulic rams. The main 








FOR PIPES, GIRDERS AND RAILS 


same time a hundred meters will now have to be put 
through the process. In the past almost every electricity 
undertaking has operated a testing department, and in 
some of them meters have been put through a cleaning 
process after partial or complete dismantling, but it is 
feared that in many instances the cleaning has been far 
from thorough. Hand cleaning of the small parts is a 
slow, expensive, and laborious job, and when dealing with 
the larger quantities of meters which will be handled in 





the future it will be necessary to employ quicker, more 
efficient, and less expensive methods. Every meter engi- 
neer is therefore likely to be interested in the small 
electrically driven machine shown in the accompanying 
illustration, introduced by the Metropolitan Vickers Elec- 
trical Company, of Trafford Park, Manchester, for cleaning 
meter working parts. With its aid a batch of wheels, 
jewels, pivots, and similar parts can be thoroughly cleaned 
in five minutes without brushing or pegging, and the 
finish is claimed to be superior to that obtained with high. 
class hand work. Dirty parts which may be gummed up 
with old oil are placed in the machine and are not touched 
again until taken out a few minutes later, cleaned and 
dried. 

Measuring only 18in. high and occupying about a 
square foot of bench space, the machine consists prin- 
cipally of a motor-driven basket which can be lowered in 
turn into three glass vessels containing cleaning and 
rinsing fluids, and then into a drying chamber. Clamped 
in a vertical position to a stout pillar, the motor is a 
universal machine with ball bearings. An extension to the 
shaft carries a monel metal mesh basket, into which the 
parts to be cleaned are placed. The basket is approxi- 
mately 2}in. in diameter and I}in. deep, with a separate 
mesh lid. It is easily and quickly attached to the motor 
shaft by means of a bayonet fixing device. Parts such as 
register plates that are too large to go into the basket 
can be cleaned effectively, though naturally less 
thoroughly, by sluicing them vigorously with the cleaning 
and rinsing fluids. 

The pillar supporting the motor rises from the centre of a 
rectangular cast metal base, in which there are spaces for 
the three glass jars containing the washing liquids, and a 
drying chamber of similar dimensions containing a small 
electric heating element. On the front of the metal stand 
is a large boss carrying two tumbler switches, one con- 
trolling the motor and the other the heating element. 
Between them is a rheostat for regulating the speed of the 

















WASHING MACHINE FOR METER PARTS 


motor. Moulded bakelite screw-on covers are provided 
for sealing the jars when the machine is not in use. 
Attached to the motor shaft above the basket is a three 
bladed propeller designed to force the cleaning fluid 
through the basket. The natural tendency of the fluid to 
swirl when the basket is rotated at a high speed is checked 
partly by the square glass jars, but to a greater extent by 
fixed meta! blades which dip into the body of the fluid. 
By breaking up the flow they compel agitation of the fluid 
and this contributes in large measure to the thoroughness 
of the cleaning operation. 

Cleaning begins by loading the basket with the meter 
parts, attaching it to the drive, and lowering it into the 
No. 1 jar containing cleaning fluid. If the parts are very 
dirty or gummed up with oil they are preferably left 
standing in the fluid for perhaps a minute before running 
the motor intermittently, and at a slow speed for a further 
half minute. The basket is then raised clear of the fluid 
and the motor run fast for a few seconds to spin off the 
loose liquid. The motor is then switched off and the 
basket swung over to No. 2 jar for the first rinse, consisting 
of a full-speed run of one minute, before spinning off the 
loose fluid again. The second rinse and spinning off are 
carried out in No. 3 jar before lowering the basket into 
the drying chamber and running it gently for thirty to 
sixty seconds. Actually the whole operation takes about 
five minutes. The result is a chemically clean, factory 
finished job that is claimed to surpass that of the best 
hand work. 

The cost of operating the machine is very small. 
Specially compounded fluids are supplied by the makers 
of the machine and these should always be employed if 
the best results are desired. The fluids are non-inflam- 
mable and non-corrosive, and it is said that they will not 
damage even the most delicate parts. The paint usually 
employed on register dials is unaffected. Their useful 
life depends, of course, upon the amount of work done. 
Actua! experience in a large meter factory shows that a 
one pint charge of cleaning fluid can be used for twenty 
to thirty hours’ running, while the rinsing fluid will last 
for a period of eighty to one hundred hours’ use. The fluid 
used as the final rinse in jar No. 3 can be given a second 
life as the first rinse in No. 2 jar. Even when purchased 
in small quantities three pints of fluids cost less than five 
shillings. When running continuously the machine uses 
less than a unit in an eight-hour day, the motor taking 
approximately 25 watts and the heater 60 watts. 








Coan UTILISATION R&rseEARCH.—Premises at West 
Brompton have been acquired by the British Coal Utilisa- 
tion Kesearch Association and are being equipped as an 
experimental station. It is announced that Dr. D. H. 
Bangham will be the senior member of the staff. 
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The Problems of Industrial 
Planning.* 
By HUGH BEAVER. 


“THE crux of national planning lies in the location of 
industries, using the term in its broadest sense.”’ This 
quotation, from a recent book by Sir Gwilym Gibbon, 
who, as an Assistant Principal Secretary and financial 
brain for so many years in the Ministry of Health, played 
a large part in the-various Planning Acts, may be taken as 
the text of this paper. 

During the last few years there has been, it is true, a 
volume of attention directed to these problems of plan- 
ning. But those efforts have hardly attempted to deal 
with the question as a whole; and generally, in the 
author’s opinion, from the wrong standpoint. There is 
now @& Royal Commission sitting which has already 
recorded over a million words of evidence. And mean- 
while one important aspect must focus immediate atten- 
tion, namely, the expiry in March, 1939, of the legislation 
and arrangements for dealing with the special areas. 

Actually, in spite of heavy aggregations, industry 
is really spread over a large part of England; and it is 
surprising to realise that although England and Wales 
is the most densely populated country in the world, with 
nearly 700 persons to the square mile, and although to 
the ordinary traveller by road or rail it may often seem 
that England is becoming one unending town, yet physic- 
ally the whole industry of the country could be established 
and the population housed in the Greater London area, 
with houses no closer than eight to the acre, with perfectly 
planned roads, railways and services, and adequate playing 
grounds and parks. It is thus a very small portion of the 
country that is physically required for industry and 
housing, and it would seem there should be no insuperable 
difficulty in their proper planning. 

As to what has been the cause of the aggregation of 
population and industry, and why, on the other hand, our 
activities are spread so widely over the whole country, 
there has been much research. The conclusion seems to 
be that except to a remarkably limited extent, there is 
as often as not no logical reason for the present location 
of a great part of our industry. 

[The author then discussed in detail the problems of 
planning as affected by (1) labour; (2) markets; (3) 
a minimum cost for transporting raw materials and finished 
products, and maximum ease and convenience of trans- 
port; (4) cheap power, whether represented by coal, 
electricity, or gas; (5) minimum burden of rates and 
restrictions ; (6) amenities and living conditions; (7) 
cheap and pure process water; (8) means of disposing of 
effluent and water wastes ; and then passed on to consider 
what present powers exist for planning and what action 
has so far been taken by Government towards any form 
of industrial planning]. 

That there should be some national direction of planning 
seems to be essential, and that there should be definite 
co-ordination of Government’s many present activities 
in relation to industries equally desirable. At present, if 
a foreign immigrant proposes to start a factory, he applies 
to the Home Office for a permit for himself and in respect 
of any foreign labour he wants to introduce to the Ministry 
of Labour; while in fact the Department that really 
decides is the Board of Trade, which views the question 
primarily from the point of view of existing factories in 
similar line of business. We may, however, agree in the 
principle of a national planning commission, and have 
doubts as to the actual practicability of the proposals as 
put forward by most of the witnesses. There would be 
such a vast field to be covered, and so many experts in so 
many directions to be provided, that the problem so viewed 
assumes gigantic proportions. Enthusiasm has, in some 
of the proposals, wholly outrun common sense. The 
national surveys would be wholly impracticable if 
attempted in the detail suggested. They would take years 
to compile and would often be of doubtful value. There 
have already been meticulous economic studies made of 
some of the special areas, but they are often too academic 
on the one hand and too general on the other to be of actual 
assistance to any intending promoter of a new industry 
or a new factory. They have an interest, but they do not 
seem to afford any basis for planning. But still less prac- 
ticable are the schemes for centralised control and planning 
which could only be possible with complete national 
ownership of all land. 

Another matter on which there has been a great deal 
said is the fundamental question of the economic size of 
cities and whether, indeed, there is an economic size. The 
National Resources Committee in the ‘United States, 
which has been created with wide powers of securing 
information, giving advice, and also of executive action, 
has after much research decided that “‘ The concentration 
of so large a proportion of the urban population in 
extremely limited areas is wasteful of resources, time, and 
energy. The same would be true of undue dispersion. 
The Committee believes that the most desirable environ- 
ment for the urban dweller and for the effective use of 
human material resources is more likely to be found some- 
where between these two extremes.” How far this carries 
us is perhaps not easy to see. 

The size of Greater London is almost universally con- 
demned, but even here it is by no means really proved 
that it is either uneconomic, unhealthy, or unattractive 
to its eight million inhabitants. Even from the point of 
view of defence—where its weakness is rather its geo- 
graphical position than its size—such a concentration of 
population, wealth, and industry means that an extent of 
defence measures is justifiable that would not be justi- 
fiable if it were an eighth of its present size. But assuming 
that such large aggregations of population are uneconomic 
and therefore unsatisfactory and that they should be 
prevented, where is the line to be drawn? A statistical 
calculation made some years ago apparently showed that 
the cost of administration per head of population is greater 
in a city of over 250,000 persons than in one under that 
size. Is this to be the maximum size? But in fact, 
although this result was arrived at after a most careful 
investigation, it still would appear to be primarily a 
question of proper lay-out. However, it is on these lines 





* From a paper presented to the Institution of Engineers 
and Shipbuilders in Scotland on October 25th. 


| of thought that is based the proposal put forward by the 

society known as the Hundred New Towns Association, 
whose proposed solution is the establishment of 100 new 
self-contained towns, each accommodating 50,000 persons 
in an area of 4 square miles, 76 of these to be in England, 
15 in Scotland, and 9 in Wales. It is difficult, indeed, to 
see how such a scheme could be justified or financed. 

On the whole, the existing populous areas must be 
accepted as the basis of any planning. But here we are 
apparently faced with the problem of the future size of our 
population. Statistics are available to indicate that there 
will be a definite downward trend in population in the 
fairly near future, and that meanwhile the average age 
of the population is rising. But if in thirty or fifty years’ 
time we have a population of the same size as in our most 
prosperous period at the beginning of the century, that 
may in itself be no serious matter. And indeed if, as it 
seems, we must now face a more or less chronic unemploy- 
ment figure of a seventh or an eighth of the population of 
working age, and if the increasing mechanisation of all 
forms of industry is continually tending to make labour 
redundant, it is even possible that such a change need not 
necessarily be harmful. At any rate, it cannot be admitted 
that these theories and prognostications obviate present 
planning. 

These are, however, some of the difficulties that face 
us when we consider national planning and the national 
control of industry, and in the opinion of many they 
import such a large element of speculation into any such 
planning as to deprive it of any real value. How far, they 
say, can it be claimed that planning in the past would have 
anticipated and avoided our present troubles ? How far 
could any national plan now lay down a sure road to future 
prosperity and economic development ? The main high- 
ways planned only fifteen years ago are already inadequate. 
The highways planned to-day may be largely unnecessary 
in thirty years’ time. 

What is really wanted is that planning should be 
primarily studied from the standpoint of making industry 
more efficient, rather than the making of our country more 
pleasant to live in. Both are proper and necessary objec- 
tives, but in the author’s opinion the emphasis is at 
present in the wrong place. Nearly all planning schemes 
are at present restrictive, and the preservation of amenities 
is quite obviously uppermost in the minds of their authors. 
The fact that the unplanned and unrestricted activities 
of industry in the past have often created havoc in both 
town and countryside is a reason, but is no justification, 
for the present outlook of town planners on industrial 
development. On what lines then is planning actually 
to run ? 

In the first place there is, as already mentioned, more 
than once, an incompleteness and often absence of co- 
ordinated information and statistics that is a severe 
handicap on industrial research. This must be improved 
and extended. The Report of the Census of Production 
of 1935 is still, near the end of 1938, unpublished. More- 
over, the basis of the collection of statistics seems to 
change every few years, so that no certain comparison is 
possible. This refers to national statistics. In the different 
industrial areas of the country the position is worse, and 
there is frequently a complete absence of essential informa- 
tion—not that it may not exist somewhere or other, but 
it is certainly not available. Again, there are too many 
Government and other departments to be dealt with, and 
often extreme variation between their practices, outlook, 
and policy. Co-ordination here is urgently required. 
There should be complete standardisation throughout the 
country of all essential by-laws, building regulations, &c. 
The present position is chaotic. If we are to aim at the 
greater equalisation of conditions throughout the country, 
which seems one of the most desirable objectives, we are, 
more or less bound to contemplate the nationalisation and 
standardisation of transport and power rates. 

Further, in town planning schemes a primary con- 
sideration should be the efficient and economic housing of 
industry. Great scope exists in all closely populated, 
industrial areas for such industrial rehousing. Satellite 
towns are often advocated for this purpose, but not always 
very intelligently. But whether on such lines, or on the 
lines of Becontree in Essex, or Wythenshawe in Manchester, 
or otherwise, there is as much scope for “ industrial slum 
clearance”’ as for ordinary slum clearance. What is 
required -are small or large trading estates, on a self-con- 
tained industrial site or sites attached to each important 
town. One of the great benefits of trading estates to 
prospective industries is that they offer to manufacturers 
ready developed areas where all the complexities of factory 
regulation and building by-laws have already been studied 
and resolved, where all the services are ready, where the 
requirements of town planning, ribbon development, &c., 
have been complied with, and where in addition there has 
been collected a large amount of ad hoc information as to 
labour, rates, water analyses, climatic conditions, trans- 
port services and rates, &c. 

With the general control that would thus be given over 
the location of factories, shops and other commercial 
buildings, there would go the obligation of planning—to 
industrial requirements—the roads, the providing of 
playing fields, parks and open spaces, and the relationship 
of all these to such services as main drainage, water, gas, 
electricity, and transport. It is not practicable to throw 
on individual factories—except the very large ones—the 
burden of providing sports grounds, social centres, canteens 
and the amenities and conveniences that are essential 
but very expensive. Indeed, the very cost of land in 
developed industrial areas would ordinarily preclude 
altogether their adequate provision. 

The Planning Acts are thought by the Ministry of 
Health to give the local authority all the powers necessary 
for these purposes ; but in practice so far it has not been 
so found, although admittedly it may yet be too early to 
reach any final conclusion on this. It would seem that 
except at great cost in compensation the curse of private 
development cannot be prevented. It is essential that it 
should be, because it is this type of haphazard, patchy, 
ribbon industrialisation that adds so greatly to the cost of 
all services and transport and makes planning impossible. 
Again, it seems that local authorities must be given more 
active power, both in connection with estate development 
and in the provision of houses to meet new factory require- 
ments. The Ministry of Health evidence points out that 
‘©. . since the war local legislation has shown a trend in 





favour of allowing local authorities to have a very free 


hand in the matter of acquiring land, leasing it out and - 
selling or disposing of it.” This is, however, not yet 
established, and quite recently a chairman of a Parlia- 
mentary Committee dealing with an application for such 
powers described them as undesirable and vicious. At 
present a local authority’s powers thus turn on the 
personnel of a Parliamentary Committee. In the case of 
Wythenshawe the Corporation of Manchester concluded 
that ownership of the freehold was practically necessary. 
This would limit action to the largest and wealthiest 
corporations unless, as would seem to be reasonable, the 
financing of such planned industrialisation could be done 
on national rather than local lines. 

The provision of certain of the necessary facilities for 
industry, such as effluent disposal, the provision of water, 
&c., is also a matter more successfully dealt with on 
national and standardised lines, as also should be the 
prevention of river pollution and smoke nuisance. 

So far as the burning question of surplus population is 
concerned, there must be some redistribution, where the 
justification for the present population no longer exists. 
This need not ordinarily involve migration, but rather the 
regrouping of population in the more strategic points of 
an area. It may be that independent investigation might 
show that the industrial population of this country is 
permanently too large for our requirements, but that is 
one of those intangible and insoluble problems that only 
impede the study of immediate problems. If we wait to 
solve them it may be too late to plan. To some extent 
the same is true of the suggested limitation of the size of 
industrial cities. We may argue that some bounds must 
be set to the growth of London, and that there should be 
restrictive planning of other large cities on much more 
drastic lines. The author finds it difficult to believe that 
many of such arguments and proposals will ever be more 
than academic. 

There probably must be some measure of national 
control of our basic industries, and over the establishment 
and location of new foreign manufactures. But the 
existing resources of Government in this direction need 
to be greatly reinforced. The experience of the confused 
actions in recent years in relation to such questions as the 
establishment of carbide manufacture, or the Fischer 
Tropsch oil-from-coal scheme, sufficiently demonstrate the 
present weakness, where the only source of Government’s 
expert advice is often the interests most directly affected. 
There is at present no Government machinery to instigate 
new developments of national importance. For fear of 
threatening vested interests or upsetting the delicate 
balance of industry, it is left to private enterprise to bring 
such things forward. We are in consequence at present a 
long way behind other countries—for instance, in many 
forms of chemical engineering and in synthetic manu- 
factures. 

It is hoped that in the above is indicated the possi- 
bilities of national and local planning that seem practicable. 
Generally on these lines industrial effort can be assisted 
and improved to the benefit of the country as a whole 
without revolutionary interference with land ownership 
or business control. Provided industry can obtain all the 
necessary information, it is probably the best judge of its 
proper locality. And if the more important discrepancies 
and disabilities in rules and regulations, rates and costs 
are eliminated, it may be expected that there will be a more 
even flow of industry over the country. In any national 
planning the legitimate activities of substantial local bodies 
should not be prevented, for the enterprise and local 
enthusiasm of our great industrial centres are of the most 
evident and patent value; and, provided they follow 
generally a national policy, they form an unending and 
irreplaceable source of initiative and effort which would 
be adversely affected by a too rigid national planning 
scheme or centralised control. It is the author’s experience 
that efforts in some of the most stricken areas, where there 
is no enthusiasm and no leadership in the area itself, 
prove a poor foundation for lasting improvements and are 
almost foredoomed to failure. In planning, the psychology 
of the people is hardly less important than the physical 
facts. 








BRITISH STANDARDS INSTITUTION. 


All British Standard Specifications can be obtained from the 
Publications Department of the Institution at 28, Victoria-street, 
London, S.W.1. The price of each specification is 2s. 2d. post 
free, unless otherwise stated. 





WIRE ROPES FOR CRANES. 


No. 302—1938. This specification was first published 
in 1927 and has now been revised. The specification applies 
to round strand steel wire ropes for cranes and similar 
lifting appliances, and of 4 x 37, 6x 19, 6x 24, 6x 37, and 
6x61 constructions. The foreword gives recommenda- 
tions with regard to the use of wire ropes, and has been 
modified with regard to drum and pulley diameters and 
in the light of the further reports of the Wire Ropes 
Research Committee of the Institution of Mechanical 
Engineers. Additional recommendations are included with 
respect to storage, uncoiling and handling, and also installa- 
tion and maintenance. The 115-125 tons per square inch 
tensile range of wire has been deleted, and the require- 
ments of the tensile test have been amended to specify a 
definite range of ultimate tensile stress for each grade of 
wire. The tables have been amended by the deletion of 
“the aggregate breaking loads, and the appendix dealing 
with the test on galvanised wires has been brought up to 
date. 








PREVENTION OF IcE FORMATION ON AIRCRAFT.—A 
number of demonstrations were recently made with an 
improved “ Kilfrost” paste for the prevention of ice 
formation on the wings and other parts of aircraft. This 
paste in its original form, although very effective, was 
apt to suffer in storms of heavy rain or hail. The improved 
paste does not suffer from these effects and in its new form 
acts as a remover of the ice which actually forms, after 





it has built up to a small thickness. 
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HENRY HUDSON BRIDGE OVER THE HARLEM RIVER 
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Upper Deck of Henry Hudson Bridge. 
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HE Henry Hudson Bridge, which erosses the Harlem 

River and links the north-western point of the 
Borough of Manhattan with the south-western point 
of the Borough of The Bronx—both parts of New York 
City—was described in these pages early in 1937. That 
structure, as will be recalled, was built with a single 
deck wide enough to accommodate four traffic lanes, 
and when placed in service in December of 1936 it was 
then believed that the structure would meet motor 
vehicle requirements at that point for some years to 
follow. 

The Henry Hudson Bridge, the longest of fixed steel 
arches, has again become news, because of the recent 
addition of an upper deck that has been provided to 
accommodate the unexpectedly rapid growth in volume 
of vehicular traffic making use of that particular river 





Authority and its financing through a bond issue in 
April, 1935. The authorised bond issue totalled 3,100,000 
dollars, and just previously the traffic experts estimated 
that the bridge would be used in its first full year of 
service by probably 3,560,000 cars. A structure with a 
single roadway wide enough for four traffic lanes was 
believed to be of sufficient capacity to answer the likely 
needs until the parkway, under construction, between 
the south end of the bridge and West Seventy-second 
Street, Manhattan, was finished and opened to the public. 
With an eye to the day when the splendid West Side 
improvement project should be an accomplished fact, 
the designers of the Henry Hudson Bridge were called 
upon at the very start to make provision for a subsequent 
double decking of the structure, and the original financing 
also specified that the issue of additional bonds would 





traffic that would cross the bridge upon the completion 
of a tributary West Side parkway that has its northern 
end in Inwood Hill Park, contiguous to the south end 
of the Henry Hudson Bridge. Therefore, before the bridge 
had completed much more than its first month of service, 
the designing engineers for the original structure were 
authorised to proceed with plans and specifications for 
the prompt erection of an upper level structure. At 
that time, it was estimated that approximately 7,350,000 
cars, paying toll, would cross the Henry Hudson Bridge 
during the calendar year of 1938. Indeed, the bridge 
was used in 1937 by quite 6,500,000 motor vehicles. 

It should be recalled that the Henry Hudson Bridge, 
with one deck, was expected to amortise, through tolls 
in twenty years, the initial cost of the structure. To-day, 
there is every reason to believe that the revenue bonds 
will be retired and the bridge will be made a free crossing 
within a total period of seven years. Traffic in 1937 
was nearly 83 per cent. greater than the estimates made 
in 1935 for traffic over the bridge in 1937. When the 
foregoing persuasive data were presented to them, the 
bond holders readily consented to the issue of additional 
bonds to cover the cost of constructing the upper deck 
and the immediately associated approaches. Bonds for 














UPPER DECK STRUCTURE 


crossing. All told, the upper deck and certain approach 
structures have entailed a combined outlay of substantially 
800,000 dollars. The circumstances leading up to this 
enlargement of the bridge’s carrying capacity are interesting 
in the two respects that events have proved the difficulty 
of predicting the probable motor vehicle traffic in a 
populous area whenever the route wins favour, and that 
motor vehicle operators have been shown to be willing 
to pay a toll where greater convenience is offered in 
comparison with travel over even a nearby free bridge. 
The original traffic” report, which was essentially 
based upon estimates and not upon travel, formed the 
basis for the organisation of the Henry Hudson Parkway 








NORTH APPROACH, 


be permitted whenever traffic conditions should make 
that course desirable. The bankers who financed the 
origina] loans had agreed to provide an added sum of 
1,400,000 dollars for the erection of an upper deck as 
soon as the augmented volume of traffic and toll collections 
justified the work. 

As a fact, the motoring public turned to the new route 
so enthusiastically during the first four months of the 
bridge operation that there was every indication that the 
bridge would be used during the twelve months of 1937 
by as many as 4,800,000 cars—i,240,000 more cars than 
originally estimated for that period. That estimate, 
however, did not take into account the probable additional 











LOWER DECK 


| that service were sold in July of 1937 and actual con- 


struction work was taken in hand in January of the 
current year. Some of the money, thus made available 
for the improvement of the bridge, was utilised for the 
development of adjacent park areas. 

The original two-way approach at the south end of 
the bridge to the lower level of that structure is now 
restricted to use by southbound traffic, and a new bridge 
spanning nearby Dyckman Street now connects the lower 
level with the Henry Hudson Parkway which runs thence 
southward, along the west side of Manhattan Island, 
to Seventy-second Street, where it connects with the 
Elevated Express Highway that extends from Seventy- 
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second Street and also parallels the Hudson River, onward 
for several miles to the lower end of the Island of Man- 
hattan. A new roadway, from Dyckman Street through 
Inwood Hill Park, now leads on to the new upper level 
of the bridge, and this arrangement takes care of north- 
bound traffic moving from Manhattan into The Bronx. 

The upper level of the bridge was built in less than 
eight months, and the work was carried forward with 
the least practicable interruption to motor traffic during 
the peak-hour periods of travel throughout most of the 
weekdays. 

The erection of steel started with the rearing of the 


50'- 0'c. toc. 


desirable river crossing where none would have been 
built if the undertaking had awaited the usual method 
of appropriating funds for city improvements. One 
million cars are now using the bridge every month. 

The original span and the new upper deck structure 
were designed by Messrs. Robinson and Steinman, bridge 
engineers, of New York City, and the steelwork for the 
entire bridge was fabricated and erected by the American 
Bridge Company, a subsidiary of the U.S. Steel Corpora- 
tion. Mr. Robert Moses, Commissioner, Department of 
Parks, New York City, as the sole member of the Henry 
Hudson Parkway Authority, has directed all activities 
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CROSS SECTION THROUGH HENRY HUDSON BRIDGE UPPER DECK 


columns for the upper deck during January, and that work 
went forward fast enough to permit the beginning of 
the erection of the deck steel on February Ist following. 
The deck steel was all in place by the 16th of the latter 
month, even though work was prosecuted only five days 
a week. The columns supporting the upper deck structure 
are wide-flange, l4in. H sections, weighing 951b. per 
linear foot. Those columns are spliced to the underlying 
supporting columns of the original arch structure, and 
each of the new columns in that section of the bridge 
is tied to the lower adjoining column by two splice plates 
of 14}in. by jin. by 3ft. 2in. The columns for the upper 
deck, like the sustaining columns of the lower deck 
structure of the arch, are spaced 30ft. apart on centers. 
In the two viaduct sections of the bridge, north and south 
of the arch, the upper deck columns are alternately carried 
by the fabricated columns and by the fascia girders of 
the lower structure, suitable splices serving to make the 
necessary connections at the different points. The floor 
beams, also 30ft. apart on centers, are of 50ft. span. 
The floor beams are Sft. deep and built up, as indicated 
by an accompanying drawing. The floor beams are 
framed into the columns to assure frame action. 

Because it was recognised from the start that an upper 
deck would eventually be built, provision was made in 
the original stru¢ture for this development. The fascias 
and the floor beams of the main structure frame into 
short 14in. H sections which are supported on the spandrel 
columns, and those H sections were intended in time to 
provide attachment for the columns of an upper deck. 
The 77in. fascia girders are continuous by virtue of their 
end framing and splicing, and constitute, in effect, the 
chords of the nominal top lateral system of the main bridge 
structure by which wind reaction is delivered to each of 
the main towers. 

The longitudinal stringers of the upper deck structure 
are spaced 5$ft. apart, and they are 24in. wide-flange 
beams weighing 74 Ib. per linear foot. The longitudinal 
stringers support a roadway made up of 7in. reinforced 
concrete slabs. There are steel curb stringers, which 
separate the roadway from the footway. The fascia 
girders, on either side of the bridge, function as longitudinal 
connections for the supporting columns. The upper level 
roadway has a clear span, between curbs, of 34ft., and 
the flanking sidewalk on the east side of the bridge is 
8ft. 1l14in. wide in the clear. The footway on the lower 
level is on the west side of that deck and only 4ft. wide. 
The lower level originally accommodated four lanes of 
traffic, but now has only three lanes in service. This 
reduction is due to lateral space required in the emplace- 
ment of the concrete abutments and the retaining walls 
of the approaches where those walls encroach upon the 
original width of the lower roadway. The Administration 
Building of the bridge has been increased in size to house 
additional facilities for registering traffic and tolls, and 
there are now eight toll gates in each direction 

Throughout mest of the length of the inter-deck space 
the overhead clearance is 16ft. between the roadway 
and the bottoms of the floor beams of the upper deck, 
but in some places the clearance does not exceed 14ft. 
The steelwork of the upper structure has an overall 
length between the approach abutments of 2208ft. 8in., 
and is, therefore, 678ft. 8in. longer than the nether main 
structure. The upper level structure contains 2200 tons 
of structural carbon steel in its columns and deck, and, 
in addition to that material, there were used 75 tons 
of miscellaneous steel in the form of anchor bolts, expan- 
sion joints, toll booths, and other features. The reinforcing 
steel in the deck slabs amounts to 300 tons. There are 
2600 cubie yards of concrete in the deck slabs for the 
roadway and the footway, the slabs for the latter being 
4tin. thick, and there are 1500 cubic yards of concrete 
in the foundations, retaining walls, columns, &c., of the 
immediate approach structures. The cost of the new work 
on the bridge alone has totalled about 650,000 dollars, 
but the entire betterment in connection with the upper 
level, which includes some extraneous, but contributive, 
improvements, has brought the outlay for the new work 
up to 800,000 dollars. All outlays on the undertaking 
are sure to be wiped out by the tolls collected at the 
rate of 10 cents per motor vehicle in the course of a few 








in connection with the building of the Henry Hudson 
Bridge and the related undertakings. 








The Development of Continuous 
Strip Mills.* 
By D. EPPELSHEIMER (Middletown, Ohio, U.S.A.)- 


IN an attempt to recite the development of the con- 
tinuous strip mill, a better understanding of its difficulties 
and accomplishments can be secured by a very brief 
historical review. 

The rolling of flat metal was, in its earliest beginnings, 
limited to those metals which are ductile enough to be 
worked cold, and it is probable that it was first performed 
by goldsmiths or those manufacturing jewellery and 
works of art. 

As lead began to be produced from its ores in view 
of its prevalence in the mineral regions of Central Europe 
and England, and the comparatively easy metallurgical 
processes, this, together with its ductility when cold, 
extended its field of usefulness so that it was used for the 
manufacture of flashing and gutters on buildings to 
protect joints and walls from the effects of water, and 
Salomon de Caus in 1615 built a hand rolling mill. 

For a hundred years there were gradual developments 
in which the mills were driven either by horse power or 
water wheels, and we find a plate mill for lead designed 
by Franzose Fayole in 1728; this mill had rolls 13in. 
in diameter and 65in. long, and shortly thereafter a 
similar mill was built in Hamburg to roll copper sheets 
for the sheathing of wooden ships. 

In the meantime, the metallurgy of iron was developing, 
and on account of the fact that it is more difficult to work 
cold and therefore should be worked hot, it was generally 
worked under a hammer, and the early history of the flat 
rolling of iron does not seem to have been recorded. 

The tin mines of Wales found that their product was 
being carried to Saxony and other European countries, 
where it was used for coating thin plates of iron, and we 
only have the record that this was known to the Welsh 
somewhere about 1665. 

It is therefore evident that their method of manufacture 
of more than one sheet at a time as the only possible means 
of producing very thin sheets of iron must have been 
developed in this area, although it is not known whether 
the first sheets produced in this district were made by 
rolling or by hammering. It is a very important distinc- 
tion in the matter of rolling thin flat material that from 
this source came the development of the formation of 
sheets in packs. 

Shortly after this became known in Wales, a Captain 
Yarranton, a former soldier of Cromwell, interested some 
wealthy people of the district and visited Hamburg, 
Leipzig, and Dresden, with the idea of starting the industry 
in Wales, and we have a record that a Major Hanbury 
started the manufacture of tin-plate at Pontypool in 
1720, and it is definitely known that in 1728 this material 
was produced by rolling. 

Owing to the proximity of coal and iron ore and the 
development of the steam engine, the manufacture of 
iron in various forms in England grew very rapidly, and 
was of great value in the export trade to the then 
undeveloped countries which were the source of raw 
materials for England’s rapidly increasing manufacturing 
industries. 

The inventions of Bessemer (1856) had a profound 
influence on the cost of all forms of iron, and for many 
years Wales had a comparative monopoly of the tin-plate 
trade. 

Sheets, being an intermediate product between tin- 
plate and light plates, while known, were produced in 
comparative small tonnages, but the process of rolling 
was very closely allied to that of making black plates 
for tinning, and as it required a great deal of skill it was 
very difficult for any one to learn the art who was not a 





member of the family or closely associated with those 
“learned in the art.” 

The accumulated skill of many generations in an art 
and the lack of knowledge of “‘ why ” ordinarily prevents 
any marked improvement in the process as a whole. 

In the sheet rolling industry, other than increasing the 
diameter of the rolls and the strength of the housings, 
very little progress was made for many generations. 
Although the literature contained many proposals for 
improved processes, the cost of the installation of a mill 
on any new principle, along with the reluctance of the 
organisation of sheet mill workers to make any change, 
was such that no real progress in commercial production 
was made until the American Rolling Mill Company 
built its Ashland plant in 1922, under the direction of 
Mr. John B. Tytus, the inventor, who was awarded the 
Gary Memorial Medal by the American Iron and Steel 
Institute in 1935. 

The very fundamental principles which gave success 
to the Ashland mill were not discovered until shortly 
before that time. This is amply illustrated by the fact 
that a continuous strip mill of sheet width was built in 
Teplitz, Austria, in 1892, and that the U.S. Steel Cor- 
poration had built two continuous mills in 1904 to produce 
sheets that in turn would be used for the manufacture 
of black plate for tinning, all of which were unsuccessful 
and ultimately dismantled. 

In connection with the last of these efforts, legal pro- 
ceedings developed in which the testimony brought 
out the whole gamut of human knowledge with regard 
to sheet rolling. Thus we had the highest type of scientist, 
Professor John W. Langley, and the most experienced 
practical roller known, Mr. Cronemeyer, after extensive 
questioning, explaining the then entertained theory 
of the practice of rolling wide flat material, a theory 
which the present continuous sheet mills prove was wrong. 

This idea was that, as a resultant of all the forces 
incidental to the passage of a piece through the mill, 
the shape of each pass (active pass) would have to be 
flat to permit of successful contimuous rolling, and that 
the surfaces of the rolls in contact with the piece must 
be truly cylindrical, a practical impossibility as they 
saw it. 

Furthermore, in the cold rolling of strip it was the 
practice to have rolls ground so as to be true cylinders, 
and to operate these mills at a low rate of speed, so that 
there would be no changes in the contour of the rolls 
themselves due to temperature changes caused by neck 
friction or the internal friction of the metal. The material 
was cold, i.e., of uniform temperature, and a very limited 
reduction was made in each pass, so that the variation 
of temperature, one of the essential five factors (see below), 
was eliminated by its being kept constant. 

A study of the “art” of rolling sheets brought out 
that many of the then current practices were due to 
antecedent or concurrent results and forces. Some of 
them, not difficult to evaluate, but others, small and 
difficult to determine, but cumulative in effect, had a 
profound influence on the results. To this end measuring 
devices hitherto unavailable had to be developed and 
designed, which, in spite of the size of the rolls and material 
used, nevertheless had to be accurate enough to the 
fine degree that would permit of a proper understanding 
of the influence of the small incipient, but highly important, 
variables. 

_ The discovery was first made that the piece should 
have a slightly convex cross section and that each 
successive pass should have progressively a less convexity 
and that at least five factors controlling such a process 
were essential, namely : 
(1) The prepared contour of the rolls—the shape of 
the rolls ; 
(2) The temperature of the rolls ; 
(3) The composition and springiness of the rolls ; 
(4) The spacing of the rolls or “screw”; and 
(5) The shape, composition, and temperature of the 
piece. 

One very important result of the proper control of 

these five factors is that equilibrium conditions result 
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Chart Comparing the Limits of Rolling Prior to 1923 
and the Years Following. 


by which this very same convexity forms a guide for the 
sheet, thus preventing its lateral movement, which 
would destroy the regularity of shape or result in the 
sheets running into the necks of the rolls and thus be 
spoiled. f 

The importance of the sheet being flat—that is, without 
either riffles on the sides or bulges in the centre—cannot 
be over estimated, and it is apparent at once that any 
departure from the rules given above would result in 
anything but a flat sheet. ~ 

The line of demarcation between continuous sheet 
rolling and hot and cold strip rolling might well be considered 
as that point at which these teachings would be effective 
in increasing the width and of great importance in increas- 
ing the width/thickness ratio over what had been pre- 
viously possible, in steel products approaching sheet sizes. 
The hot and cold-rolled strip manufacturers had 
developed a practice in the hot strip mills largely as a 
result of their experience in the cold mills, and found it 
increasingly difficult to get greater width-to-thickness ratios 








years, and the public now has at its disposal a very 





* The Iron and Steel Institute, October 27th. 


when rolling such sizes. As shown in the chart herewith, the 
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ratio of possible width to thickness in the continuous 
rolling strip was a maximum of 250. 

When the development made by the American Rolling 
Mill Company started in 1923, this ratio was immediately 
jumped to 36in. wide and 16 gauge (0-0625in.); the 
width/thickness ratio was then 575, and is now of the 
order of 1000 to 1. 

Appropriate mention may be made here of the courage 
required of the management of a then not so large company 
to stake such a large sum, and in fact hazard its future, 
on & project that twice previously had been a complete 
and total failure. 

It had been found from experience that small rolls 
were capable of producing greater reductions per pass, 
on account of the fact that the area of contact of the 
metal with the roil was less and therefore the resistance 
offered by the piece was less—in other words, the pressure 
on the rolls was less for the same amount of reduction ; 
however, the resistance of a cylindrical roll of given 
length to bending varies with the cube of the diameter, 
and therefore with a roll of half the diameter the bending 
is eight times greater. 

Lauth, in 1864, solved this problem by means of a 
three-high mill, in which the middle roll was of small 
diameter, while the top and bottom rolls were much 
larger, so that in passing material between the middle 
and bottom rolls, the top roll supported the middle roll. 

The manufacturers of strip conversant with the prin- 
ciple that small diameter rolls gave a greater reduction 
than large ones went a step further and made a four- 
high mill, largely for the reason that, in the rolling of 
strip, material did not pass back and forth through the 
same stand as was the case in the three-high (Lauth) 
mill or conventional sheet mill. This same principle was 
embodied in some very large plate mills having rolls 
as long as 204in., and backing-up rolls 50in. and working 
rolls 34in. in diameter. In this case, however, all the 
rolls were driven, whereas in the four-high mill used 
in continuous sheet mills only the working rolls are driven. 

With the four-high mill construction came the possibility 
of controlling to a degree the spring of the rolls, and, 
combined with the increased rigidity of heavier housings 
and with the precision of roll necks and bearings, this 
increased the effectiveness of the small working rolls. 

One of the outstanding features of the whole, practice 
of the rolling of sheets is that slight inaccuracies of the 
rolls and/or piece have a profound influence on the shape 
of the sheet, so that should the housings spring such a 
small amount as 0-005in. or 0-006in., that, combined 
with the natural spring of the rolls, results in a variation 
of thickness which is cumulative in rolling long strips. 
The variation of the resulting contour might not seriously 
affect a sheet 8ft. or 10ft. long, but the cumulative effect 
of this variation in a strip twenty or thirty times as long 
would be a very serious matter. 

The discoveries made in connection with the rolling 
of wide fiat material were so fundamentally sound that 
they permitted of a control of the product not dreamed 
of in the early stages of the development of the continuous 
strip mill, and in several conspicuous instances the 
endeavours to roll wide strips continuously were practically 
failures until the principles outlined above were adopted 
and applied. 

It is interesting to note from the chart that the manufac- 
ture of strip had reached definite limitations, and it 
remained for the application of the principles involved 
in the rolling of sheets to open the door to the rolling of 
sheets in strip length, or, stated otherwise, rolling strips 
in sheet widths. 

The determination and control of the small variables, 
cumulative in effect, thus permitted the whole sheet 
industry to advance at the very rapid pace shown in 
the chart referred to above. 

Too much importance cannot be attached to the 
accuracy and fineness of the measurements that are 
necessary for the proper control of the rolling of wide 
thin and flat material. Their influences are made apparent 
by the riffling or bowing of the strip as well as its action 
between the rolls, but in order to achieve the desired result 
these small cumulative influences had to be determined. 

The conventional micrometer, reading to 0-00Olin., 
is a very crude instrument compared with what is required, 
and at the same time the machine tools to prepare the 
housings, bearings, and rolls must also be constructed 
so that reproducible results within that limit of accuracy 
are attainable. 

In order to determine the action of material passing 
through the rolls at speeds approximating to a thousand 
or more feet per minute, a method and instruments 
were devised in order that the relation between the 
successive passes of one of our large modern strip mills 
could be portrayed. 

In order that the varying shape of the contour of the 
piece could be measured ard automatically recorded, 
this device was designed so that, while measuring the 
variation of thickness and multiplying by electrical 
means by a known ratio, at all points in the cross section 
of the sheet, it would be recorded on a chart moving 
synchronously with the test piece. In other words, each 
roll pass made its own pattern, and these patterns were 
then measured in this electrical measuring device, the 
successive passes being superposed one upon the other. 
The very close following of the principles of proportional 
reduction of convexity are very clearly shown. 

Some idea of the task involved in making such a test 
can be gained by examining the photographs reproduced 
on page 502 of one of the more modern 98in. hot strip 
mills now in operation. 

It is interesting to compare the increases resulting 
from the great landmarks in the steel industry. 

Puddling practice for making wrought iron was a 
practice developed empirically, and for many years no 
great improvements were made, until the scientific 
facts were discovered and brought into control, and the 
field was opened for those of an inventive turn of mind 
to apply new ideas to the problem. Then came the 
production of larger quantities of iron at very much 
reduced costs, i.e., the Bessemer and open-hearth processes. 

No attempt is made here to describe the various mills 
that have been installed embodying the above principles 
in the continuous rolling of strips. However, there are 


two distinct methods generally followed. In the first 
successful mill (Ashland), and subsequently some others, 
the blooming mill is definitely a step of the process, 





and the strips are rolled directly from the heated ingot 
without being cooled in the interim, and this is entirely 
practical and successful. 

The other plan, for which a number of mills have 
been installed, consists in making slabs from the ingot, 
allowing them to cool and subsequently reheating them. 

There is much to be considered for both of these systems. 
The conservation of heat is of itself an important con- 
sideration for the first, while facility for the production 
of small orders and the surface preparation of the cold 
slabs is strongly urged by the second. Involved, of 
course, in the matter are metallurgical problems having 
to do not only with the chemical composition of the 
material, the furnace, pouring, and mould practice, but 
also relating to the surface, crystalline structure, blow- 
holes, and segregation. 

With regard to the cold-slab practice, mills have been 
built and are operating very successfully in which the 
roughing stands are replaced by universal mills while the 
finishing stands remain the same. There are some distinct 
advantages in this, especially with regard to first cost 
and flexibility, and especially in the mills of limited 
capacity; but in any event the successive and final 
stands comprising the finishing end have superior charac- 
teristics, in that the pieces passing through the successive 
stands are worked with different roll surfaces carefully 
prepared in advance, and more accurate control of the 
various factors, many small, but highly important, is 
possible. 

While it was at first expected that the continuous 
strip mill would furnish ‘“‘ breakdowns” for sheet mill 
gauges and thus enhance the production of the then 
conventional sheet mills, a careful observation of the 
principles involved permitted of a further outstanding 
development. It was found that the controls could be 
so accurate that the hot-rolled material could be reduced 
in a continuous cold mill following the same principles 
as the hot mill, and produce even the thinnest gauges 
at a rate and cost not at all previously contemplated. 

The development of the continuous cold mills, using 
pickled hot-rolled strip, while involving many technical 
problems and as outstanding as it is, results from a 
careful application of the same principles previously 
vutlined with the addition of another element, namely, 
that of tension on the piece while it is being reduced. 

It is a well known fact that if a rubber band be stretched 
it reduces in width and thickness; this is somewhat 
analogous to the law for metals within the elastic range, 
known as Poisson’s ratio. Asomewhat similar phenomenon, 
familiar to everyone, is the reduction in area of a test 
piece just before rupture. The effect of this phenomenon 
is that steel under tension can be reduced with a relatively 
small amount of force applied at right angles to the 
tension, 7.¢e., vertical pressure of the rolls, and, while 
this effect was well known and practised to a degree, its 
importance within the bite of the rolls, or the “‘ active 
pass,” became more apparent when a predetermined 
contour of the strip was made possible and reliable. 

While much investigation and many experiments 
have been made relating to the action of metal between 
two revolving rolls and in the process of reduction in 
thickness and consequent elongation, what actually 
occurs to the various particles of the metal is not yet 
known, and indeed it may be the lack of this knowledge 
that is the impediment preventing still further progress 
in rolling methods. 

This important condition of tension in the material is 
attained by applying tension on the reel beyond 
the last pass, as shown by the cold four-high mills 
illustrated on page 502, the latter having 19in. work- 
ing rolls—49in. backing rolls—with an 80in. face and 
also between the passes by a _ carefully adjusted 
difference of working roll speed; in this connection, as 
well as in the hot strip mill, the steel industry is greatly 
indebted to the manufacturers of electrical machinery 
who have developed huge motors of thousands of horse- 
power with a nicety of speed control under varying 
conditions that is really astonishing. The weight of 
each of the stands as shown is of the order of 600,000 Ib. 

As previously mentioned, it was first contemplated 
that the first step in the continuous rolling process would 
permit of the manufacture of wide plates direct for the 
market and “ breakdowns” for subsequent reduction 
in continuous sheet mills or in the conventional sheet 
mills, greatly enhancing their capacity. It was realised 
at once that this would have a profound influence on 
the then existing 700 conventional sheet and jobbing 
mills, as well as on the additional 600 tin-plate mills in 
existence at the time, and it was realised from the first 
(Ashland) installation of the continuous sheet mill, in 
which sheets were passed consecutively from one sheet 
mill stand to another, that the conventional sheet mill, 
with all its limitations, including the extreme physical 
requirements on the men employed and the expense 
requisite to adapt it to the use of “* breakdowns,” was 
doomed. 

The originators of the continuous mill were not 
unmindful of the powerful forces that were thereby set 
in motion, and therefore for the first ten years exercised 
considerable control over the number of mills installed, 
so that the transition could be made without great 
injury to the sheet industry, on the one hand, or hardships 
on the labour employed in the conventional sheet mills 
on the other. 

Of course, it is understood that the control of such 
a revolutionary procedure could in no event extend over 
a longer period than the term granted by the patent laws 
of the various countries, and while control was exercised 
the transition took place in a rather orderly manner, 
different countries adopting different methods, depending 
upon local circumstances, and there was thence brought 
about, practically speaking, a revolution in the method 
of manufacturing sheets without those labour disturbances 
that have been so common in the past on the advent of an 
outstanding development. 

At the time when this development was made there 
were employed in the hot mills for sheets and tin-plate 
approximately 43,000 men, based on the tonnage produced 
in 1926, with a total tonnage of some 6,300,000 tons, 
of which 4,200,000 tons were sheets, and while this was 
not a large percentage of the total employees in the steel 
industry, yet in the cases of some plants, simply sheet 
rolling plants, it meant practically the whole force. The 
practical effect of this development has been that the 





tons per annum per man employed in the rolling mill 
department has increased from 180 tons to 530 tons in 
round numbers. 

While the consumption of both electrical and fuel 
energy per ton is in general but half of that required in 
the old conventional sheet mill rolling sheets from sheet 
bars, the continuous mill makes the much greater reduction 
from a slab varying from 4in. to 6in. in thickness. 

However, a development resulted, in that, owing to 
the precision required to roll commercially sheets by 
the continuous process, a precision of gauge and other 
characteristics of the sheets were obtained, and this 
opened up fields of manufacture that other materials 
previously occupied—for example, the steel sheets 
replaced fabrics for automobile tops and wood in the body 
construction. 

At the present time there are twenty-two hot continuous 
sheet mills operating in the United States as a result of 
this outstanding development, representing with their 
processing departments an expenditure of over 500,000,000, 
dollars, with several more building or contemplated, 
while there are several operating, or on the eve of operat- 
ing, in England, Germany, Russia and Japan, and several 
more either building or contemplated both in America 
and abroad. There are mills with up to 100in. length of 
barrel of roll, capable of rolling 96in. wide material hot 
at a finishing speed of 2100ft. per minute. The mills of 
lesser width have produced 600,000 tons per annum, 
and at times, under favourable conditions, over 200 tons 
in an hour. Each housing alone weighs 215,000 lb., 
the whole stand weighing 800,000 lb. without the rolls. 

A comparison of the production of the continuous sheet 
mills in the United States with the figures for sheet, 
strip, and black plate, the latter furnished by the American 
Iron and Steel Institute, shows clearly the rate at which 
the expansion of this new method of production has 


taken place : 


Continuous Sheet, strip, 





Year. mill. and black plate. 
Net tons. Net tons. 
ROGI o scoeoe cup een ee 6,780,713 
EP see? Sash ake, oa. | oe 200,000 7,087,218 
OPA, eek: ete asks cee laws 512,000 6,615,754 
eee tee i 814,000 7,943,512 
OZ 20.0 sus ass, es EOD 8,303,872 
CME at 6,595,634 
RO sks, Soe! 2a3! eve! ‘ope 5,055,786 
1088... oss, cue. 0in <n, OO 3,440,631 
|: Eerie 5,663,620 
fine oc rst see 5,530,601 
1035... ... ... 2s. oo 4,850,000 ... 8,106,086 
1936... ok ce cee oes (ROURORD «2 10,700,065 
BORE 56. Sc! ale: ake! eas . 12,088,799 
Total - 36,221,000 - 93,990,271 


While a production of close to 10,000,000 tons in the 
year 1937 is shown, several of the mills more lately in 
operation are not fully represented in that year, so that 
it is reasonable to state that the capacity of continuous 
strip mills now completed in the United States alone is 
of the order of 13,000,000 tons per annum, and abroad 
several million tons more. 

In conclusion, the author believes that it is appro- 
priate, in reciting the history of this far-reaching develop- 
ment, to pay tribute to the iron and steel industry, in 
its persistence after two complete failures, for its final 
success in providing the world at large with a much- 
improved and in some respects an entirely new product, 
at a much lower cost to the consumer, while avoiding 
serious dislocation of its employees. Quite as important 
are the social aspects of the picture, in which the employees, 
have been very materially relieved of arduous, back- 
breaking, physical work under particularly uncomfortable 
surroundings, and, on account of the opening up of new 
fields, a larger number have been employed at higher 
average rates of pay and with less hours of work. 








LAUNCHES AND TRIAL TRIPS. 


Komata, steamship; built by Alexander Stephen and 
Sons, Ltd., to the order of the Union Steamship Company 
of New Zealand, Ltd.; dimensions, length 335ft., beam 52ft. 6in., 
depth 28ft., gross tonnage 3850. Engines, triple expansion ; 
launch, October 10th. 


San DemeETRIO, motorship ; built by the Blythswood Ship- 
building Company, Ltd., to the order of the Eagle Oil and 
Shipping Company, Ltd.; dimensions, length 460ft., breadth 
6lft., depth 33ft., deadweight 12,100 tons. Engines, four 
stroke, single acting, eight cylinders, 650mm. diameter by 
1500 mm. stroke, constructed by John G. Kincaid and Co., 
Ltd.; launch, October 11th. 


Arrgon, steamship; built by William Gray and Co., Ltd., 
to the order of Compagnie de Navigation d’Orbigny ; dimen- 
sions, length 405ft., pane 55ft., depth 26ft., gross tonnage 
4325 tons. Engines, triple expansion, cylinders 24}in., 42in., 
and 70in. diameter by 48in. stroke, pressure 220 Ib. per square 
inch ; trial trip, October 12th. 


Scottish Monarcu, steamship; built by Caledon Ship- 
building and Engineering Company, Ltd., to the order of the 
Monarch Steamship Company, Ltd.; dimensions, length 425ft., 
breadth 56ft. 6in., depth 36ft. 6in., deadweight 9250 tons. 
Engines, direct acting, surface condensing, triple expansion, 
2200 I.H.P.; launch, October 20th. 


Lipa, steamship; built by Swan, Hunter and Wigham 
Richardson, Ltd., to the order of Polish Ministry of Industry 
and Commerce; dimensions, length 252ft., breadth 38ft. 6in., 
deadweight 2000 tons. Engines, compound in conjunction with 
a low-pressure exhaust turbine ; trial trip, October 20th. 


built by Harland and Wolff, Ltd.; 
to the order of the She: roup; dimensions, length 483ft., 
breadth 59ft., depth 34ft.; deadweight, 12,100 tons. Engines, 
eight-cylinder, four-stroke, crosshead; cylinders, 65Q mm. 
bore by 1400 mm. stroke; launch, October 25th. 


British Trust, tank motorship; built by Harland and 
Wolff, Ltd.; to the order of the British Tanker Company, Ltd.; 
dimensions, length 463ft., breadth 6lft. 6in., depth 34ft. 
Engines, six-cylinder, single-acting, four-stroke; launch, 
October 27th. 

Mary Livanos, steamship; built by William Gray and 
Co., Ltd.; to the order of 8. G. Livanos ; dimensions, length 
43lft. Sin., breadth 56ft. 8in., depth 27ft. 10in. Engines, 
triple-expansion ; cylinders, 22}in., 39in., and 65in. diameter 
by 45in. stroke ; trial trip, October 28th. 


Erato, motor tank «| ; 
1G 
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Markets, Notes and News. 


Unless otherwise specified home trade quotations are delivered f.o.t. 


The prices quoted herein relate to bulk quantities. 


f.o.b. steamer. 
The Continental Markets. 


Since the beginning of this month reports from 
the chief Continental markets have indicated a progres- 
sive increase in activity. In Belgium the works have so 
much business on hand that delivery times are becoming 
extended, and orders have been received from overseas 
markets which for a long time have been dormant. 
During the first three weeks of October, Cosibel, the works 
selling organisation, had booked orders totalling 111,000 
tons, of which 67,500 tons were for export and 43,500 tons 
for the home market. The price position has become much 
more satisfactory, and concessions on the official rates are 
seldom heard of. The fact that American competition 
has practically disappeared has further strengthene 1 the 
market, although, on the other hand, cheap offers from 
Sweden appear to be on the increase. It is understood 
that a mission is visiting the latter country from Belgium, 
with a view to settling various points in connection with 
the Cartel organisation and the position of the re-rollers. 
The French home market has received a considerable 
amount of business and the Government has placed orders 
for large tonnages of steel. The expansion has also spread 
to the export side, and most consumers are asking for 
prompt delivery. In view of the amount of the increased 
capital required as a result of the depreciation of the franc, 
however, a number of concerns will need larger credits in 
order to fulfil their obligations. French producers have 
applied to the Cartel for an increase in prices of iron and 
steel products, but so far it has not been granted, and 
most sales are made on the basis of prices ruling at the 
time of delivery. Activity in the German iron and steel 
market has shown no signs of slackening for a con- 
siderable time. In the domestic market the demand is so 
great that stocks are non-existent, and many large 
building projects will have to be held in abeyance. A 
number of bridges and roads are to be constructed in the 
Sudeten area, and arrangements have been made for the 
importation of a large tonnage of structural steel from 
Belgium. The shortage of skilled workmen in Germany 
has also proved a serious handicap of late to the con- 
tinuance of new projects. The works have plenty of 
business on hand for export, but such is the extent of the 
domestic demand that the tonnage sent out of the country 
is restricted. Meetings of the European Steel Cartel have 
been held in Paris recently to discuss the effect of the 
German annexation of Czechloslovakian steel works on 
the working of the international quota agreements, but 
up to the present no decisions of importance have been 
reached. 


Pig Iron. 


Although the amount of new business actually 
placed has been limited, inquiries have been more 
numerous, and in the market for Cleveland pig iron there 
have been indications of a real revival in buying. A 
steady business was reported in small tonnages for prompt 
delivery, as consumers seem disposed to adhere to a 
policy of buying only for actual needs until the expected 
prices adjustments to lower levels are made at the end of 
the year. During the past month there has been increasing 
evidencé that the stocks have fallen to an appreciable 
extent, particularly in the case of steel-making descrip- 
tions, and, indeed, this decline has continued steadily 
since last July. Under the present restricted production, 
any substantial increase in buying would necessitate an 
early increase in outputs. Lately deliveries to the foundries 
in the Middlesbrough area have been on a larger scale, 
but they are still much below the average for this period 
of the year. Deliveries of East Coast hematite have 
also shown a slight increase during the past few days, 
and the stocks are gradually decreasing. The major 
problem of the producers of hematite is the inability of 
consumers to accept deliveries under old contracts, which 
leaves heavy accumulations of iron at the furnaces. 
The export trade shows little sign of movement. Hopes 
were centred upon liberal shipments to Italy; but 
difficulties of arranging satisfactory credits has held up 
business in this direction. At the present rate of dispersal 
the stocks will take some months to clear. The position 
in the Midlands is said to be a little more promising, 
owing to the better inquiry for high-phosphorus pig iron 
which has followed the reduction in consumers’ holdings, 
and although the buying by the foundries has been 
restricted to comparatively small tonnages, these trans- 
actions have been more numerous. In one or two instances, 
the light castings foundries appeared more actively 
engaged, but at most concerns part-time working con- 
tinues. Stocks of forge pig iron continue much in excess 
of requirements. It has been suggested that if producers 
would accept forward orders on condition that payment 
should be at the price ruling at time of dispatch, more 
business would be forthcoming. The improvement in 
the demand for low-phosphorus iron noted recently has 
been well maintained. The heavy engineering works 
have taken delivery of substantial tonnages, and larger 
orders will no doubt be received shortly in connection 
with the Government defence programme. The pig 
iron market in Scotland continues restricted, sales being 
chiefly in small lots for quick delivery. For the first 
time since January, 1936, the periodic wage adjustments 
of the Cleveland blast-furnacemen and the Cleveland 
ironstone miners will involve a reduction of 2 per cent. 
In the case of the blast-furnacemen this will become 
operative on November 6th, and in the case of Cleveland 
miners and Weardale quarrymen on November 14th. 


Scotland and the North. 


Reports from Scotland indicate quiet conditions, 
but there seem prospects of rather more activity in the 
near future. The position at the shipyards shows some 
improvement, as the naval authorities have allocated the 
building of a large aircraft carrier to a works in Govan, 


A comprehensive list of the prices of materials mentioned below will 


shortly. Orders for passenger and cargo vessels have also 
been secured during recent weeks. That branch of the 
engineering trade manufacturing railway stock has 
received a fair amount of Government work, which has 
led to the re-opening of plant which had been idle for some 
time. With some good orders already in hand, therefore, 
and a prospect of more, the locomotive and wagon builders 
are much more optimistic. The makers of structural 
material are expecting better times in view of the need 
for their products in rearmament work. Manufacturers 
of heavy steel are still fairly well occupied on old contracts, 
although new orders sufficient to permit of full employ- 
ment are being awaited with some anxiety. There are 
promising signs of expansion in trade, however, even on the 
export side, where the main hope of an early improvement 
comes from the Dominions. Business coming to hand 
will necessarily be restricted to small lots until full know- 
ledge of future price conditions is available. Inquiry in 
the sheet trade as a result of the Motor Show point to the 
development of business in special kinds. Business 
in pig iron is overshadowed by the coming price changes, 
and there is no alteration in the number of blast-furnaces 
in operation. On the North-West Coast the outlook in 
the hematite pig iron trade is more cheerful; inquiries 
are more numerous, with a greater amount of business 
resulting. Not only are there better orders, but the call 
on old contracts has also expanded, especially in the case 
of customers in the Midlands and Scotland. In the 
Lancashire steel trade the manufacturers of special grades 
are perhaps best placed, being helped materially by 
Government work. 


Current Business. 


The North British Locomotive Company, Ltd., 
has received an order for thirty locomotives for New 
Zealand. A works is to be erected at Newport by the 
British Aluminium Company, Ltd., in association with 
Swiss and other interests, which will be controlled by the 
South Wales Aluminium Company, a private company 
just formed with a capital of £500,000 in 200,000 Pre- 
ference and 300,000 Ordinary shares of £1 each. Ingersoll- 
Rand, Ltd., manufacturers of pneumatic machinery, 
have extended their works on the Trafford Park Estate, 
Manchester. The premises of British Industrial Gases, 
Ltd., at Trafford Park, are also being enlarged. New works 
at Sandy Lane, North Wallington, Surrey, have been 
taken over by British Electric Domestic Appliances 
(1938), Ltd. James Booth and Co. (1915), Ltd., makers 
of duralumin and other light alloys, have acquired from 
the Birmingham Corporation a 30-acre estate at Kitt’s 
Green, where an extensive works is to be erected imme- 
diately for the manufacture of aluminium alloys. A 
number of the company’s branch factories may be 
incorporated at the new works. The Great Western 
Railway Company has announced plans for the remodelling 
of Whitland Station, West Wales, which will include the 
addition of a 65ft. turntable, runways and lifting cranes, 
goods sheds, extended sidings and wagon capacity, and 
a new 50ft. roadway. Permission has been applied for 
by Doncaster Amalgamated Collieries, Ltd., to work coal 
under the Doncaster racecourse. P. and W. MacLellan. 
Ltd., are to break up the former American cargo liner 
“Walden,” at their Carriden, Bo’ness yard. The Depart- 
ment of Overseas Trade announces that the following 
contracts are open for tender:—Johannesburg City 
Council: Quantities of insulated wire delivered as and 
when required during the year ending March Ist, 1940 
(Johannesburg, November 12th). South African Rail- 
ways and Harbours Administration: Rolled steel beams, 
24in. by 7fin. nominal (7-925in. actual) by 110 Ib. per 
foot (Johannesburg, November 17th); mild steel bolts 
and nuts and hexagon nuts (Johannesburg, November 
21st); supply of strip tin (not less than 97-25 per cent. 
tin), delivered as and when required from January Ist, 
1939 (Johannesburg, November 16th); supply, delivery, 
and erection of two centrifugal pumps and motors (Johan- 
nesburg, November 19th). Pretoria Union Tender and 
Supplies Board : Cooking apparatus, boilers, feed pumps, 
automatic stokers, &c. (Pretoria, November 17th); one 
million nails, insulated fibre head, lin. overall length 
(Pretoria, December Ist). 


Copper and Tin. 


The copper market has presented a more settled 
appearance during the greater part of the week, and 
prices generally have registered some improvement. 
The demand from consumers in this country is considered 
satisfactory. Sellers show no disposition to press sales, 
as it is generally recognised that some time must elapse 
before the removal of the restriction on output wiil have 
any effect on the supply position. Meanwhile the current 
demand has been largely for metal for early delivery. 
There is every indication of a further expansion in the 
request for copper for armament purposes in most 
countries. The United States continues to export still 
larger tonnages, and the figures for September disclose 
shipments of nearly 33,000 tons, of which 11,136 tons 
were sent to Japan, whilst Germany took 9034 tons, 
Italy 745 tons, and England only 552 tons. The demand 
for copper on the Continent has been active, and a good 
deal of encouragement has been derived from the revival 
in domestic buying in the United States, where a satis- 
factory business is reported in electrolytic at the recent 
advance to 1l}c. per pound. The shortage of electrolytic 
for prompt delivery has kept the margin relatively high 
compared with standard copper. This tendency will 
probably be accentuated for the time being owing to the 
enlarged production of blister copper which is expected 
to follow the removal of restriction, the refining capacity 
being smaller than the potential output of the mines. 
Stocks of copper in official warehouses on October 31st 
show further declines, and, as compared with the end of 


Export quotations are 
be found on the next page. 


4616 tons, whilst stocks of rough copper were reduced 
by 3698 tons to 25,450 tons.... Despite the moderate 
demand for tin in this country, prices have been well 
maintained, and with fair purchases on the Continent and 
occasional buying by America, the outlook is considered 
favourable. Under influential buying three months 
touched £215, and though subsequent selling at the 
enhanced level was followed by some easiness, the losses 
were quickly recovered. There is virtually no change in 
fundamental conditions, and hopes are still centred upon 
continued progress in industrial activity in the United 
States, which will result in an expansion in the demand 
for tin. The news that Siam had signed the Buffer Pool 
agreement attracted only limited interest on the market, 
though by joining the Pool Siam will be entitled to 
contribute an additional 468 tons each quarter. The 
monthly statistics were much as expected, the visible 
supply showing a decrease of 809 tons to 30,197 tons. 
The visible supply was 137 tons larger at 20,493 tons, and 
the carry-over in the Straits 169 tons heavier at 6610 
tons. The carry-over at Arnhem, however, showed a 
decrease of 1115 tons to 3094 tons. The United States 
deliveries were expected to show some increase, and 
though they still leave abundant room for improvement, 
they were 495 tons larger than in September, totalling 
at 4960 tons. The supplies for October totalled 8337 tons, 
which do not include 1299 tons of Chinese tin afloat ; 
the deliveries amounted to 8158 tons. 


Lead and Spelter. 


Early in the week the market for lead ruled 
firm on good buying by Japan and the Continent, and 
there are indications that purehases for armament pur- 
poses will continue to absorb heavy tonnages of the 
metal. The seasonal slackening in the building trade 
will be less noticeable than usual, as consumption in other 
directions is stated to be excellent. The position in 
America is favourable, as there is a satisfactory demand 
and stocks at the end of September showed a decrease 
of about 8000 tons on the month. It is expected that 
an official announcement will be made by the recently 
formed Lead Producers’ Association in the near future. 
It is probable that the curtailment of output will not be 
necessary, or if it is, the cut may be possibly only 5 per 
cent. If, on the other hand, producers are impressed by 
the increasing demand for defence purposes, plans to 
curtail production may be postponed indefinitely. Stocks 
of duty-free lead in official warehouses at the end of 
October totalled at 3116 tons, and those in bond 6571 
tons, which compares with 3099 tons and 6184 tons 
respectively at the close of September.... The spelter 
market has been a disappointing one, as after interim 
activity and firmness, a considerable amount of selling 
was encountered in the later stages. It is understood 
that the demand from actual consumers here has been 
only moderate. Quiet, but firm, conditions have been 
reported on the Continent. There has been no particular 
pressure to sell, as the price is regarded as low and has 
provided no jncentive to dispose of stocks, which, more- 
over, are not understood to be unduly heavy. In America 
there has been no notable change in the position, and the 
East St. Louis quotation has been firmly maintained at 
5-05c. Stocks of duty-free spelter in official warehouses 
at the end of October amounted to 1979 tons, against 
2387 tons at the close of September, whilst the amount 
n bond was 21,980 tons, against 22,769 tons. 


Non-ferrous Metal Average Prices. 


The official non-ferrous metal average prices 
for October show all-round advances, the gains being 
most pronounced in copper and tin. The quotation for 
standard cash copper shows a rise of £3 15s. 9d., and for 
three months of £3 16s. 7d. above the September average, 
whilst the quotation for electrolytic was £4 0s. 7d., and 
for wire bars £4 0s. 4d. higher. The October quotation 
for best selected copper was £4 ls. 3d. above that of the 
preceding month. Firm conditions prevailed on the tin 
market throughout October, and are reflected in a gain 
in the average price for standard cash tin of £13 3s. 5d., 
whilst three months metal shows an improvement of 
£13 8s. 6d. when compared with the September average. 
In the lead market less substantial advances took place ; 
the average price for shipment during the current month 
was 18s. 6d., and for shipment during the third following 
month 18s. 3d. above the September figures, whilst the 
mean improved by 18s. 5d. The rise in spelter values 
was also satisfactory. Metal for shipment in the current 
month was £1 0s. 1ld., and for shipment during the 
third following month 19s. 9d. above the September 
averages, whilst the mean was £1 0s. 3d. higher. The 
following are the official London Metal Exchange average 
quotations for October :— 








and further Admiralty work is expected to be placed 





September, those of refined are 1211 tons smaller: at 


STaNDARD CopreR ... Cash (mean)... ... £45 13° 9% 
3 Months (mean) ... £45 17 11 
Settlement ...... £45 13 98 
ELECTROLYTIC COPPER (mean) se £51 13 24 
ELecTRoLyTIC CoprpER WIRE Bars ... ... £52 2 73 
BS. Cowmmm (amen iss ses cds ace ace nee £51 10 0 
STANDARD TIN... Cash (mean) ... ... £207 1 3 
3 Months (mean) ... £208 2 9% 
Settlement ...... £207 1 8 
For shipment the current month 
(mean) cae can Vena saa maueee ane £16 3 58 
Leap} For shipment the third following 
month (mean) ... ie Pen ewtel Sikes £16..6 3 
i ask he eS eee Jee ee £16 4 10,4 
| Settlement ... ... ... ... .. ... £16 2 109 
( For shipment the current month 
a ee £15 1 8 
Sretter ) For shipment the third following 
miomtie (MOG) oi.) vse cqee awe £15 4 7% 
Mean a rere ate nee £15 3 I$ 
Betteieet osc. es ans ace ee OE 
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Makers’ official home trade price, per ton, delivered bist stations. 
from Associated British Steelmakers. 


PIG IRON. 


Home. 


Foundry home prices, except for Scotland, less rebate of 5/— 


(D/d Teesside Area.) 


d. 
6 


o 


ooo se 


Bisse tes 
Oto £5 5 


0 
6 ... 
Pan 
6 
0 
6 


” 


N.E. Coast— £ s. 
Hematite Mixed Nos. ... 6 12 
. No. 1 6 13 
Cleveland— 
No. 3 G.M.B. 5 9 
No. 4 Foundry 5 10 
Basic 5 0 
MipLanps— 
Staffs— (Delivered to Black Country Station.) 
North Staffs Foundry ... 5 11 0... ... 
» » Forge 5 6 
Basie 5 0 
Northampton— 
Foundry No. 3 5 8 
Forge 5 5 
Derbyshire— 
No. 3 Foundry 6 11 
Forge 5 8 
ScoTLanp— 
Hematite, f.o.t. furnaces 6 13 
No. 1 Foundry, ditto ... 6 0 
No. 3 Foundry, ditto 5 18 
ae ee ae 
N.W. Coast— { 6 13 
Hematite Mixed Nos. ... | 6 18 
7 4 


6 ,, Birmingham 


0 


d/d Glasgow 
Sheffield 











Lancs AnD YORKS— 
Crown Bars 
Best Bars 
MipLanpDs— 
Crown Bars 


Marked Bars (Staffs) 
No. 3 Quality 
No. 4 Quality 
ScoTLanpD— 
Crown Bars 
Best... 
N.E. Coast— 


Crown Bars 
Best Bars . 
Double Best Bars 


IRON. 


Sac d: 
~~ Ss 8. 
13 15 0.. 
3.5 0. 
16515 0. 
11 12 6.. 
12 2 6. 
13 5 0O.. 
13.26. 0... 
Te: i Oy Ee 
ne ae SD... 
os  < 


NorTHERN IRELAND AND FREE STaATE— 





Crown Bars, f.o.q.... ae BF -@...3 
STEEL. 
*Home. 
LONDON AND THE SoutTH— {£ s. d. 
Angles m3 @ .: 
Tees... =m 3 ®... 
Joists oY ar @... 
Channels.. ve a 8 ©... 
Rounds, 3in. and up 2.2 D 
se under 3in. 12 15 6f... 
Flats, under 5in. 12 16 6t... 
Plates, #in. (basis) Mm is*@ .. 
» Fein. —-— 5 2 oe 
= tin. ms 6... 
= fein. 12 8 0O.. 
Un. in. to ma por 
6 lb. per sq. ft. (8-G.)... 12 10 0 .. 
Boiler Plates, din. mei 0. 
NortuH-East Coast— £ s. d. 
Angles ll O 6.. 
Tees... | a Oe ee 
Joists it... 6... 
Channels.. ime ae ..6° 6.5. 
Rounds, din. cnie up 12 0 6... 
ie under 3in. 12 13 Of.. 
Plates, jin. (basis) mn 8 A. 
si fein. . ats is: @ .. 
- pest 11 8 0... 
Pe oe eee ey ee ee 
Un. #in. to and inel. 
6 Ib. per sq. ft. (8-G.)... 12 10 0... 
Boiler Plates, jin. ay @ ... 
MIDLANDS, AND LEEDS AND DIsTRICT— 
£..a./ a. 
Angles um © 6... 
BOR oot enc aes tong is 0 6... 
Joists a6. 6 .. 
Channels.. Mu. § ¢.. 
Rounds, 3in. and up 2 0. 6... 
“e under 3in. 12 13 Of.. 
Flats, 5in. and under ... 12 13 Of.. 
Plates, #in. (basis) 1110 6. 
ot fin. ... io: a a 
»” din. ... = Oo FS. 
fe BIS ned nee Loe BO Bi Bs. 
Un. fin. to and incl. 
6 Ib. per sq. ft. (8-G.)... 12 10 0. 
Boiler Plates, jin. 12 0 6. 














STEEL (continued). 








Export. *Home. tExport. 
. ee & leg ae 
GuasGow anp DistrRict— 
£44500) Angles ll 0 6 10 12 6 
me Tees... 12 0 6 L: a 6 
776 Joists ll O 6 10 12 6 
Channels.. ARSC 10 17 6 
ieee Rounds, Sin. niece up ma 8 6. 11 12 6 
600 9° under 3in. ta 131... ll oO 0 
» Flats, 5in. and under 12 13 Of... 1l 0 0 
519 0 
aes Plates, jin. (basis) a 8 ‘0 0 6 
- fein. ... 1113 0 BA 628 
$0 tin. ... 1118 0 11 10 0 
” fin. ... eR 2:-@., 1115 0 
eS Un. yin. to and ary 
s+ 6 lb. per sq. ft. (8-G.)... 12 10 0 12 10 0 
hia Boiler Plates, Zin.... ae @. 12 2 6 
| SourH WaLes AREA— or ee £ s.d. 
Angles oR ne Bi as 10 12 6 
M MSs sis) i wien a aes EAE, 11 12 6 
Joists a8 @:.; 10 12 6 
—_ Channels.. : ae Te aay 10 17 6 
- Rounds, Sin. and up as OO i 1112 6 
- under 3in. 12 13 Of ll 0 0 
‘= Flats, din. and under ... 12 13 Ot ll 0 0 
Plates, jin. (basis) 1110 6 ll 0 0O | 
FE 5) 1115 6 ll 5 ol 
no | » Pint te | 2-5 a Oe 11 10 0}! 
in fein. ... oy Wea 1115 0] 
| Un. in. to poe per | 
| 6 Ib. per sq. ft.(8-G.)... 12 10 0... is 3 &I 
| IRELAND—F.0.Q.— BELFAST. Rest or IRELAND. 
Sard S. ae | 
Export. Angles nm &'¢ Th ugg 
ce a Tees... sa Shines, saree CoC EN cious 12 8 0} 
Pe Joists ll 5 6 1115 6] 
a” Channels... 1110 6 1113 0} 
Rounds, 3in. and up oe ee ee 12 8 0} 
o under 3in. 12 18 Of... 13 0 6] 
a Plates, jin. (basis) ah 8 «@ .: ll 15 6 | 
ia ew (9 Bea: 1118-0... 12 0 6| 
ity = ee 12 3 0 12 5 6] 
od -. han. - oa he Re Oy... 1210 0| 
Pe fsin. to i ae ae, on Oe 12 5 0} 
13 5 O } Rounds and Flats tested quality ; tenn, 9s. less. ' 
saci aes OTHER STEEL MATERIALS. | 
Home. Export, f.o.b. 
135 9 Sheets. 5.8. d. Lp ed 
1315 0 11-G.and 12G.,d/d... 14 15 0 ve | 
? a er 13-G., did ... ; 15 2 BP LG. to 14-G. 12 10 “i 
14-G. to 20-G., d/d . 1510 0 15-G.to 20-G. 12 15 0 
— 21-G. to 24-G.,d/d - 1515 O 21-G.to24-G. 13 0 0 
a 25-G. and 26-G.,d/d... 16 10 0 25 and 26-G. 13 15 0 
South Africa, Rhodesia, Nyasaland, £14; Canada, £14 12s. 6d., | 
tExport.| £-9-b. basis. Irish Free State, £15 15s., f.0.q., 4-ton lots. | 
es¢4 The above home trade sheet prices are for 4-ton lots and over ; lf 
10 12 6 2-ton to 4-ton lots, 7s. 6d. per ton extra ; and under 2-ton lots 
11 12 6 | to 10 cwt., £2 per ton extra. 
10 12 6 Galvanised Corrugated Sheets, basis 24-G.— 
10 17 6 Home. £ s. d. 
11 12 6 4-ton lots and up ... 18 10 0 
ll 0 0 2-ton to 4-ton lots 18 17 6 
i: Oo -@ Under 2 tons a. 20 2 6 
ll 0 0 Export : India, £17 Lbs. par ee ¢.i. if; Side Sess State, 
1l 5 0 £18 10s., f.0.q.; General, £15 15s., f.o.b., 24-G. basis. 
11 10 0| Trx-PpLaTEs— | 
1115 0 20 by 14 basis, f.o.b., Bristol Channel Ports, 20s. 3d. to 21s. 6d 
Tin-plate Bars, d/d Welsh Works, £7 15s. | 
12 10 0| BrtetTs—100-ton lots and over, 35 to 100 tons, 5s. extra; less 
12320 than 35 tons, 10s. extra. £ s. d. 
aot Soft (up to 0-25% C.), untested Tit 8 
1012 6 f ms » tested 8 7 6 
1110 0 Basic (0-33% to 0-41% C.) 5 ee 
10 12 6 9 Medium (0:42 to 0-60%C.) ... ...  ... 9 2 6 
10 17 6 ” Hard (0:61% to 0-85% C.) * eee 912 6 
1112 6 ” » (0-88% ee Pie Cisse etigns cde Ue 
11 00 » (over 0-99% C.) -~ £0.12 6 
noe @ Rails, Heavy, 500-ton han f.0.t. 10 2 6 
ll 5 0 ” Light, fo5.... eee oe ose eos ws eee 9 2 6 
1110 0 as ee 2 
1115 0 FERRO ALLOYS. 
Tungsten Metal Powder 4/94 per lb. (nominal) 
12 10 0| Ferro Tungsten : 4/8 per lb. (nominal) 
12 2 Per Ton. Per Unit. 
Ferro-Chrome, 4 p.c. to 6 p.c. carbon £24 5 0 7/6 
£2.d. oa 6 p.c. to 8 p.c. ... £24 0 0 7/6 
10 12 6 _ 8 p.c. to 10 p.c.... £24 0 0 7/6 
11 12 6 4 Max. 2 p.c. carbon £36 0 O 1l/- 
10 12 6 na » 1 p.c. carbon £38 5 0 1l/- 
10 17 6 os » 0-5p.c.carbon... £41 0 0 12/- 
1112 6 Bs », carbon-free 10d. per lb. 
11 0 0] Metallic Chromium 2/5 per Ib. 
11 0 Oj Ferro Manganese (loose), 76 p.c. £18 15 0 home 
ll 0 0 » Silicon, 45 p.c. to 50 p.c. £12 10 Oscale 5/—p.u. 
ll 5 O om ¥ 75 p.c. sig £17 0 Oscale 6/—p.u. 
1110 0O »  Vanadium.. 14/— per Ib. 
1115 0 ee Molytémeun he Vee 4/9 per lb.; 5/— forward 
» Titanium (carbon- deat 9d. per Ib. 
12 10 0} Nickel (per ton)... £185 to £190 per ton 
12 2 6{ Cobalt ... ioe 8/6 to 8/9 per lb. 








Current Prices for Metals and Fuels. 


* Joists, Siditand Bars and Plates are subject to a rebate of 15s. to home users purchasing only 
t Export prices are for Empire Markets; for other Markets British quotations conform to Cartel prices. 


NON-FERROUS METALS. 


(Official Prices, November 2nd.) 


CoprpER— 
Cash ... £45 15 Oto £45 16 3 
Three Months ... £46 0 Oto £46 1 3 
Electrolytic 5 £51 15 Oto £52 15 0 
Best Selected Ingots, d/d Bir- 
mingham £52 10 O 
Sheets, Hot Rolled £84 0 0 
Home. Export. 
Tubes, Solid Drawn (basis) ... 13}d. 13}d. 
»  Brazed (basis) 13}d. 13}d. 
Brass— 
Ingots, 70/30, d/d Birmingham £40 10 0 
Home. Export. 
Tubes, Solid Drawn, 2/1 Alloy 12d. 12d. 
»  Brazed l4d. 14d. 
Tin— 
Cash ... . £211 15 Oto £212 0 O 
Three Months ... . £212 15 Oto £212 17 6 
SPELTER— 
Cash ... £14 11 3to £1412 6 
Three Months ... £14 16 3to £14 17 6 
LEAD— 
Cash ... £16 0 Oto £16 1 3 
Three Months ... £16 3 9to £16 5 O 
Aluminium Ingots (British) .. £94 (net.) 
FUELS. 
SCOTLAND. 
LANARKSHIRE 
(f.0.b. Grangemouth)}— Export. 
186 


Navigation Unscreened 
Hamilton Ell 
Splints 


| AYRSHIRE— 


(f.0.b. Ports}—Steam ... 


FiresHIRE— 

(f.0.b. Methil or Burntisland }— 
Prime Steam ... Se Sek 
Unscreened Navigation 

LoTHIANS— 

(f.0.b. Leith}—Hartley Prime... 

Secondary Steam ... 


ENGLAND. 


SovutnH YorkKsHrre, Hvuri— 
B.S8.Y. Hards... 
Steam Screened 


| NORTHUMBERLAND, NEWCASTLE 


Blyth Best 
Second... ‘ 
» Best Small ... 


Unsereened 


DurHAmM— 
Best Gas... 
Foundry Coke 


CaRrDIFF— SOUTH WALES. 


Steam Coals : 
Best Admiralty Large ... 
Best Seconds 
Best Dry Large 
Ordinaries 
Bunker Smalls 
Cargo Smalls ... 
Dry Nuts 
Foundry Coke 
Furnace Coke 
Patent Fuel 


SwansEA— 
Anthracite Coals : 
Best Large as 
Machine-made Cobbles 
Nuts She 
Beans 
Peas as “eee 
Rubbly Culm... 
Steam Coals : 
Large Ordinary 


FUEL OIL. 


Inland consumption : contracts in bulk. 


19/- 
20/~ to 21/- 


16/6 


17/6 to 18/- 
18/6 


17/6 
16/6 to 17/6 


20/6 to 21/- 
18 —to 18/6 


18/6 

17/- 

17/- 
17/— to 18/- 


19/4} 
27/— to 28/-— 


24/- 
23/6 to 24/- 
23/6 to 24/— 

23/- 
16/— to 17/6 
15/6 to 16/- 


26/- to 27/6 
32/6 to 42/6 
28/- to 29/- 
25/6 
38/— to 41/- 
41/— to 45/6 
40/- to 45/- 
33/— to 38/6 
26/— to 30/- 


15/—- to 16/- 


22/6 to 24/6 


Exclusive of Government tax of 1d. per gallon. 


Ex Ocean Installation. 
Furnace Oil (0-950 gravity) 
Diesel Oil 


Per Gallon. 
33d. 
43d. 
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French Engineering Notes. 
(From our own Correspondent in Paris.) 
Armament Production. 


THE policy of the Government aiming at an 
adjustment of working hours to the needs of national 
defence, and of industry generally within limits allowed 
by the labour laws, is constantly meeting with opposition 
from unions, and what may be imposed by decrees is 
generally modified in a spirit of compromise because the 
Government is not.sure of having a parliamentary majority 
behind it. Therefore, the situation has remained in a 
state of fluidity, with changes from one week to another. 
The forty-five hours’ week, legalised by decree for aircraft 
production, was to have been spread partly over the sixth 
day, but if the Federation of Metal Workers found itself 
obliged, under pressure of sanctions, to accept the addi- 
tional hours with extra pay it maintained the principle 
of the five days’ week with nine hours a day, with the 
stipulation that the State organising commission shall 
include representatives of labour with a view to ensuring 
that the aircraft production is conducted in a manner to 
allow of a return to the forty hours’ week. The Federa- 
tion has a plan of its own, which it claims will permit of 
output being increased to the desired extent without 
infringing the forty hours. A more complete equipment 
of machinery constitutes the basis of that plan. As the 
State has already fully equipped its factories with new 
machinery it is difficult to see what more can be done 
beyond running it as many hours as may be necessary. 
That the situation is serious is indicated in a report 
presented to the Army Commission of the Chamber of 
Deputies by a member who made a full inquiry into the 
production of nationalised factories, which he found to 
be wholly insufficient for the reason, mainly, that outside 
producers and manufacturers who supplied the factories 
were unable to keep pace with scheduled deliveries in 
consequence of the short working hours. Steel makers 
were only producing 40 per cent. of their full capacity, 
and most private manufacturers were lagging behind 
because of the disorganisation caused by labour restric- 
tions. If production is to be speeded up in the nationalised 
factories the same labour facilities must be given to 
suppliers outside, and, in fact, nothing can be done by 
the State without private industry, which the State must 
do everything in its power to foster. 


A New Production Plan. 


The State has made so many unsuccessful 
attempts during the past two years to revive industry 
by controlling it more or less directly that manufacturers 
are doubtful whether anything really good will come of 
a new plan which is expected to take form in the decrees 
to be published shortly. The only hope of something 
being done lies in the vigorous attitude of Monsieur 
Daladier. He must have not only the full support of the 
Government, but also a parliamentary majority, without 
which any plan will again be watered down to an unsatis- 
factory compromise. That the plan exists is regarded 
as certain in view of what was said last week by the 
Minister of Commerce, who made suggestions for dealing 
with a serious economic and industrial situation by other 
means than those hitherto employed. Nothing can be 
done without capital, which must have confidence in 
the future of industry if funds are to be freely available, 
and the only way of restoring that confidence, said the 
Minister, was to begin by making a complete survey of 
the country’s industrial resources and its possibilities 
of consumption in order to ascertain what each branch 
of industry is capable of producing and the chances of 
their products finding a sale. If the productive capacity 
of any particular product is far in excess of a possible 
increased consumption, it would be devoted partly to 
something else for which there is a ready demand, so 
that the country’s industrial production would be adjusted 
to real or probable requirements in particular goods. 
A similar inquiry would be necessary for the export trade. 
It is, in fact, an extensive form of. rationalisation. The 
next step would be to organise that production by enabling 
manufacturers to perfect their plants and _ technical 
methods, for which the necessary capital would be raised, 
and measures would be taken to ensure an adequate 
supply of skilled labour. As a vast organisation of this 
kind can only be carried out with the help of the State, 
there is a risk of its controlling the national economy, 
which is a contingency that none but Socialists would 
entertain; but the Minister of Commerce affirms that 
there will be no State control, but merely a State guidance 
in the sense that it will co-ordinate private initiative and 
will only intervene when such initiative is unable to 
prevent disorganisation in the production of particular 
goods. Notwithstanding this affirmation of guidance 
and help in the carrying out of an organisation that will 
preserve the liberties of manufacturers and bring capital 
and labour together in the common interest, the State 
will obviously be free to exercise an increasing control of 
industry, which is energetically opposed by all commercial 
and industrial interests. 


AChanging Industrial System. 
The failure of nationalised factories and of 

private manufacturers to keep pace with armament needs 
in a time of serious crisis, and the difficulties that have 
increasingly disorganised the national economy and 
finance, brought matters to a head when Monsieur 
Daladier prepared his plans and let advanced Socialists 
understand that they would no longer be permitted to 
interfere with the Government’s efforts to increase 
production with a better utilisation of labour. He appears 
now to be in a stronger position to carry out his reforms 
than heretofore. The plan outlined by the Minister of 
Commerce cannot provide an immediate remedy but will 
doubtless serve as a means of reviving confidence in the 
future, while the forthcoming decrees will deal with 
labour, economic and financial adjustments necessary 
to give an impetus to industrial activity. Being unable 
to adapt themselves to an impossible situation, manufac- 
turers have no alternative but to rely on the State to 
create a new situation in which they will have more 
liberty of action, and an immediate result of the dangers 
revealed by the recent crisis is a tendency to overhaul 
completely the present industrial system. 


British Patent Specifications. 


When an i tion is icated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may 
Sales Branch, 25, Southampt 
1s. each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification. 





be obtained at the Patent Office, 
buildings, Chancery Lane, W.C.2, 








DYNAMOS AND MOTORS. 


491,715. March 3rd, 1937.—DyNnamo ReEGuULATORs, Joseph 
Lucas, Ltd., of Great King Street, Birmingham, 19; and 
John Andrew Laird, of the same address. 

The dynamo regulator described in this specification is particu- 
larly applicable to dynamos used on motor vehicles. The 
carbon pile A is arranged between the sides of a U-shaped 
permanent magnet B of appropriate strength. At its closed end 
the magnet is secured to a supporting plate C which also carries 
a controlling electro-magnet D. An armature E in the form 
of an iron bar is pivoted at its centre to the upper end of a post F. 
At the end extending across the permanent magnet B the 
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armature E is adapted to bear on the adjacent end of the carbon 
pile A through a brass or other non-magnetic disc G mounted 
on the pile. The pull of the magnet B on the armature E and 
consequently the loading of the pile A varies with variation of 
the thickness of the air gap between the magnet B and armature 
E in a manner closely resembling the variation of the pile 
reaction. The actuation of the armature E for varying the 
resistance of the pile A in response to varying conditions of the 
dynamo is effected by the controlling electro-magnet D which is 
associated with the dynamo in the usual Septemb 
5th, 1938. 
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SWITCHGEAR. 


491,598. March 8th, 1937.—OprRATING MECHANISM FOR 
Evectric SwrrcueEeaR, The General Electric Company, 
Ltd., of Magnet House, Kingsway, London, W.C.2; and 
Frederick Joseph Keeley, of the General Electric Company, 
Ltd., Engineering Works, Witton, Birmingham. 

In accordance with one method of operating switchgear 
described in this specification, a crosshead A is disposed above 
a piston B and a rotary pump C is adapted to pump fluid from 
the lower side of the piston B through piping D to the space 
above the piston to force it in a downward direction. Helical 
springs E are placed between the crosshead A secured to the 
coupling rod F and an auxiliary crosshead G rigidly secured by 
spacing rods H to the piston B and disposed above the main 
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crosshead A. The spacing rods H slide through apertures 
in the main crosshead A and when the piston B moves 
downwardly the auxiliary crosshead G moves with it and 
the springs E are compressed. Release of a toggle latch 
J allows downward movement of the crosshead A and coupling 
rod F, which projects through the upper end of the 
cylinder to operate the switchgear. A latch K is provided at 
the lower end of the cylinder and is arranged to engage a pro- 
jection L on the underside of the piston B when forced to its 
lower limit of travel. Thus when the piston B has been forced 
right down by the fluid pressure, it latches down and then 

rmits the rotary pump C to cease operation. This latch K may 
be controlled in any suitable Septemb 





.—Sep , 1938. 


492,189. March 17th, 1937.—Vacuum AND OTHER SEALED 
ContTaINeR Exectric Switcues, The British Thermostat 
Company, Ltd., and John Edward Sherlock, both of 
Teddington Works, Windmill Road, Sunbury-on-Thames, 
Middlesex. 

The switch, according to the invention, comprises a vacuum 

or other sealed container within which are disposed two fixed 

contact members and a loose bar made of magnetic material 
and capable of bridging the fixed contact members. The switch 
comprises a sealed container made of glass or other suitable 
material and containing two fixed contact members sealed into 
the ends of the container. Two loose bars A of magnetic material 
are arranged so that they can be pulled against the contact 

members 8 by the attraction of an external electro-magnet C. 

The fixed contact members B are bent into approximately semi- 

circular form and arranged so that they will easily catch and 








hold the ends of the bars A when the latter are attracted by 





the magnet C. To ensure a quick break, a magnet D is arranged 
to pull the bars away from the contact members. The electro- 
magnet D also assists in quenching the arc by the action of its 
magnetic field. In addition, it holds the bars away from the 
contact members and prevents the bars from rattling when the 
switch is opcn. When the switch is to be closed the magnet D 
may be de-energised or, if it is a permanent magnet, it may be 
moved away from the container so as to permit the bars C to be 
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pulled against the contact members by the attraction of the 
magnet C. Alternatively, the magnet C may be sufficiently 
powerful to overcome the action of the magnet D so that the 
bars A will be pulled against the contacts when the magnet C is 
energised without any necessity for moving or de-energising the 
magnet D. A permanent magnet movable towards and away 
from the container may be used instead of the electro-magnet. 
The container may be exhausted or filled with a gas, such as 
hydrogen.—September 16th, 1938. 


FURNACES. 


491,620. July 21st, 1937.—Mertat Heatinc FURNACES, 
Hubert Chippendale Smith, Sandal House, Warwick Road, 
Solihull, Birmingham. . 

In carrying the invention into effect, as shown for the heating 
of small metal pieces, the chamber A for receiving the pieces is 
of rectangular form. At the rear of the upper side of A is an 
opening B, which is provided with a removable cover C, and 
through which the pieces can be inserted into the chamber. 

The front of the chamber is formed with another opening D, 

through which the pieces can be withdrawn. The base of the 

chamber preferably consists of two parts EF. The front part 

E, which occupies a comparatively narrow region, is solid and 

horizontal, and the other part F, which forms the greater part 

of the base, is perforated, as indicated, and is slightly inclined 
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upwardly from the front of the chamber. The floor parts E F 
are supported on a fire brick bed H, the perforated part F being 
provided with feet I. By this arrangement a space G is provided 
beneath the perforated floor, the rear end of this space being in 
communication through an opening K in the rear wall with a 
flue, which leads to a chimney. A burner L at the upper part 
of the front of the furnace directs the flame or flames on to or 
near the solid front part E of the base. From this region the 
hot gases may be deflected to the sides and top of the chamber, 
but the only outlet for the hot gases is through the perforated 
portion of the floor, on which the pieces to be heated are sup- 
ported. After passing through the perforations the hot gases 
enter the lower space G and thence pass to the flue and chimney. 
—September 6th, 1938. 


MOTOR CARS AND ROAD TRAFFIC. 


491,788. March 3rd, 1937.—Venictes DrivEN BY BATTERY 
Suppirep Exectric Morors, Hugh Germain Tumilty, of 
Lodge Farm, Fronks Road, Dovercourt Bay, Essex. 

In accordance with this invention, two runners A of channel 

section extend transversely across the vehicle frame, projecting 
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beyond the chassis longitudinals B. Each of two batteries C is 
assembled in a steel crate D, to the sides E of which are secured 
runners F of T section, adapted to slide in the runners A. The 
battery to the right is fitted with two insulated plates or pads G 
adapted to engage companion insulated pressure shoes H secured 








upon the chassis. The battery to the left is fitted with three side 
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plates or pads for co-operation with three companion shoes. 
J is the motor, which is situated at a mid position of the vehicle. 
The circuit connections from the shoes H do not form any part 
of the present invention and are consequently not shown. 
Although runners F of T section are illustrated, they may 
be of channel section. They might also be of many other 
sections and the runners A also may be of other section.— 
September 5th, 1938. 


MISCELLANEOUS. 


$91,486. April 4th, 1938.—Drain Retrer Vatve, Cockburns, 
Ltd., and Thomas Grant, both of the company’s address 

at Clydesdale Engineering Works, Cardonald, Renfrewshire. 

Chis specification describes a drain relief valve adapted for 
other applications, but primarily designed for incorporation 
between a pair of parallel slide emergency bulkhead valves 
to prevent possible accumulation of condensate. The operation 
~~! the valve is described as follows :—The spring A is so stressed 
by adjustment of the bush B that the valve element C will 
blow off automatically at a predetermined pressure. When the 
valve element C lifts any discharge pressure on the underside 
of the diaphragm D will act thereon and tend to assist the 
lift. Should it be desired to open the valve for draining purposes, 
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a captive locking pin E which normally locks the sleeve F 
to the bush B is withdrawn and the hand wheel is run up until 
it bears on the collar G on the spindle. Any further movement 
will lift the valve element C off its seat, and will result in retaining 
the valve element C positively in the open position. To close 
the valve element positively, the hand wheel is run down until 
an extension H of the sleeve F is pressed on the enlarged part 
of the spindle which carries the element J, whereby the valve 
element C is locked in the closed position. To permit the valve 
element C to operate automatically, the hand wheel is run up 
until the complementary parts of ‘the aperture for the locking 
pin E are in register, and the locking pin is inserted to disable 
the hand wheel.—September 2nd, 1938. 








Forthcoming Engagements. 


destrous of having 





Secretaries of Institutions, Societies, &c., 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 
of the week preceding the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 

Air Raid Protection Institute. 

Tuesday, Nov. 8th.—Royal Society of Arts, John Street, Adelphi, 
W.C.2. “The Design and Construction of External 
Strongholds,” C. F. de Steiger. 8 p.m. 

Chartered Surveyors’ Institution. 

Monday, Nov. 14th.—12, Great George Street, Westminster, 

§.W.1. Presidential Address, Sir Charles Bressey. 6.30 p.m. 
Chemical Society. 

Thmeotoy. Nov. 24th.—Leathersellers’ Hall, St. Helen’s Place, 
E.C.3. “Sir William Perkin’s (5 see and What has 

’ Dr. H. Levinstein. 5 p.m. 

Coal Utilisation Council. 

Wednesday and Thursday, Nov. 23rd and 24th.—Hotel Great 
Central, Marylebone Road, N.W.1. Fourth National Coal 
Convention. 10.30 a.m. each day. 

Diesel Engine Users Association. 

Wednesday, Nov. 9th.—Caxton Hall, Westminster, S.W.1. 
‘Diesel Engines and the World’s Fuel,” J. J. Broeze. 
5 p.m. 


Come of it,’ 


Engineers’ German Circle. 

Monday, Nov. 7th.—Inst. of Mechanical Engineers, Storey’s 
Gate, Westminster, S.W.1. ‘‘Der Dampfkesselbau in 
Deutschland,” Dipl.-Ing. F. Weber. 6 p.m. 

Hull Chemical and Engineering Society. 

To-day, Nov. 4th—Powolny’s, King Edward Street, Hull. 
Annual dinner and dance. 7.45 p.m. 

Tuesday, Nov. 15th.—Room 51, Municipal Technical College, 
Hull. ‘‘ Modern Developments in the Aluminium Industry,” 
N. D. Pullen. 7.45 p.m. 

Illuminating Engineering Society. 

Tuesday, Nov. 8th.—Inst. of Mechanical Engineers, Storey’s 
Gate, Westminster, 8.W.1. ‘The Revealing Power of 
Street Lighting Installations,” J. M. Waldram, C. Dunbar, 
and F.C. Smith. 7 p.m. 

Institute of Fuel. 

Thursday, Nov. 10th.—Geological Society’s Rooms, Burlington 
House, Piccadilly, W.1. ‘‘ Welsh Smokeless Coal for Open 
Fires,’ Dr. Margaret Fishenden. 6 p.m. 

Institute of Marine Engineers. 

Tuesday, Nuv. 8th.—85-88, The Minories, E.C.3. “‘ Experiments 

in Noise Reduction in Ships,” R.S. Robinson. 6 p.m. 


Thursday, Nov. 17th.—Juntor Section: L.C.C. School of 


Engineering and Navigation, Poplar, E.14. “‘ Steering 
Gears,” G. Buchanan. 7 p.m. 
Institute of Metals. 
Tuesday, Nov. 8th.—N.E. Coast Locat Section: Electrical 


Engineering Theatre, King’s College, Newcastle-on-Tyne. 
‘* Relationship Between Mechanical Properties and Results 
in Service,” L. W. Schuster. 7.30 p.m. Swansea Locat 
Section: Y.M.C.A., Swansea. ‘* Copper Alloys and their 

H. J. 


Adaptation to Modern Engineering Requirements,” 
Miller, 6.30 p.m. 





Friday, Nov. 1lth.—Suerriztp Locat Section: Applied 
Science Department of the University, St. George’s Square, 
Sheffield. ‘The Expert Use of the Microscope,” 
Wrighton. 7.30 p.m. 

Monday, Nov. 14th.—Scortisu Locau Section : Visit to works 
of Glenfield and Kennedy, Ltd., Kilmarnock. 8 p.m. 
Wednesday, Nov. 16th.—Joint meeting with Manchester Metal- 
lurgical Society, Assembly Rooms, Blackfriars House, 
Blackfriars Street, Manchester. ‘Some Characteristics 
of Copper-Aluminium Alloys Made from Aluminium of 
Very High Purity,” Dr. M. L. 7 ag ag ® “ Oxidation 
Resistance in Copper Alloys,” Drs. L. E. Price and G. J. 

Thomas. 7.15 p.m. 

Friday, Nov. 25th.—Lonvon Locat Srection.—'Thames House, 

Millbank, S.W.1. Supper-Dance. 7.30 p.m. 


Institute of Petroleum. 
Tuesday, Nov. 8th.—Royal Geographical Society, 
Road, 8.W.7. Conversazione. 8 p.m. 


Institute of Transport. 

Monday, Nov. 14th.—Institution of Electrical Engineers, Savoy 
Place, Victoria Embankment, W.C.2.  ‘‘ Cross Channel 
Services from the Passenger Viewpoint,’’ A. C. Hardy. 
5.30 p.m. 

Institution of Automobile Engineers. 

To-day, Nov. 4th.—Coventry Centre’s Annual Dinner and 
Dance, Chace Hotel, Coventry. 7.30 p.m. 

Tuesday, Nov. Sth. —CovENTRY CENTRE: King’s Head Hotel, 
Coventry. “The Modern Car from the Owner -Driver’s 
Point of View,” G. Smith. 7.30 p.m. Luton GrapvuatTEs: 
Technical College, Luton. ‘‘ Notes on Gear Production,” 
G. Whiteman. 7.30 p.m. 

Wednesday, Nov. 9%h.—PRESTON GRADUATES: Victoria and 
Station Hotel, Preston. ‘Welding as Applied to the 
Motor Industry,’ H. Townend. 7.30 p.m. 

Thursday, Nov. 10th.—Bristot CENTRE: Merchant Venturers’ 
Technical College, Bristol. ‘‘ Tyre Requirements for Modern 
Transport,” C. D. Law. 7 p.m. 

Friday, Nov. 11th.—Lonpon GrapvaTEs: 12, Hobart Place, 
§8.W.1. ‘Chassis Lubrication,” E. A. 8S. Cotton. 7.25 p.m. 

Monday, Nov. 14th.—Dersy CENTRE: Technical College, 
Green Lane, Derby. ‘‘ The Modern Car from the Owner- 
Driver’s Point of View,” G. Smith. 7.30 p.m. LouGu- 
BoroucH GrRapvaTEs: The College, Loughborough. 
** Mechanisation in the Dutch Army,” J. C. van der Feltz. 
7.30 p.m. 

Institution of Chemical Engineers. 

Friday, Nov. 25th.—Institution of Civil Engineers, Great 
George Street, Westminster, S.W.1. Hinchley Memorial 
Lecture. “Fog and Mist from the Physico-Chemical 
Standpoint,”’ Professor J. C. Philip. 6.30 p.m. 


Institution of Civil Engineers. 

Wednesday, Nov. 9th.—Informal meeting, Great George Street, 
Westminster, S.W.1. “‘ The Relative Merits of Pre-Cast and 
Cast-in-situ Piles,” A. C. Dean. 6.30 p.m. 

Thursday, Nov. 10th.—BiRMINGHAM Assoc.: James Watt 
Memorial Inst., Great Charles Street, Birmingham. ‘‘ Con- 
struction of Permanent Way for High-speed Traffic,” 
H. 8. B. Whitley. 6 p.m. PorrsmoutH Assoc.: Uni- 
versity College, Southampton. ‘‘The Renewal Gate to 
No. 1 Dry Dock at Southampton,” W. E. Parsons. 7.15 p.m. 
Bristot Assoc.: Royal Hotel, College Green, Bristol. 
Chairman’s Address, A. M. Paterson. 5 p.m. 

Monday, Nov. 14th—N. IREvAND Assoc.: Queen’s University, 
Belfast. ‘Investigation into the Discharge of Small 
Trunk Mains,” R. D. Fitzgerald. 6.15 p.m. 

Tuesday, Nov. 15th.—Great George Street, Westminster, S.W.1. 
“The Principles of River Training for Railway Bridges 
and their Application to the Case of the Hardinge Bridge 
Over the Lower Ganges at Sara,” Sir R. R. Gates. 6 p.m. 
S. Wates Assoc.: Royal Metal Exchange, Swansea. 
“Some Practical Examples of Geology in Civil Engineer- 
ing,” B. Simpson, 6.30 p.m. 

Wednesday, Nov. 16th.—LONDON StTupDENTs’ Assoc. Great 
George Street, Westminster, 8S.W.1. Chairman's Address, 
A. L. Wheeler. 6.30 p.m. MANCHESTER AND DIstTRICT 
Assoc.: Literary and Philosophical Society, 36, George 
Street, Manchester. ‘“‘ The Liability of the Engineer to 
the Public, the Contractor, and the Client,” R. H. Adcock. 
6.45 p.m. 

Institution of Electrical Engineers. 

To-day, Nov. 4th.—METER AND INSTRUMENT SECTION: Savoy 
Place, Victoria Embankment, W.C.2. ‘‘ Protective Devices 
for Telecommunication Purposes,” Captain B. 8. Cohen. 
7 p.m. 

Monday, Nov. 7th.—Soutu Miptanp CENTRE: James Watt 
Memorial Inst., Great Charles Street, Birmingham. ‘‘ The 
Lighting Load: Its Characteristics and Development,” 
W. J. Jones. 7 p.m. 

Tuesday, Nov. 8th. —ScorrTisH CENTRE: 39, Elmbank Crescent, 
Glasgow. ‘Centralised Control of Public Lighting and 
Off- peak Loads by Superimposed Ripples,’’ H. P. Baker. 
7.30 p.m. 

ee Nov. 10th.—Savoy Place, Victoria Embankment, 

“Thermal Power Plants for Peak Load and 
bic Service,” H. 8. Hvistendahl. 6 p.m. 

Friday, Nov. 11th.—N.E. STUDENTS’ SEcTION : Newe House, 
Pilgrim Street, Newcastle-on-Tyne. ‘Some Operating 
Considerations and their Influence on Generator Design,’ 
R. F. Roper. 7 p.m. 


Institution of Engineering sespuiien. 
Tuesday, Nov. 8th. College of Tech- 
nology, Manchester. Presidential sane, Lieut.-Colonel 
H. W. 8. Outram. 7.30 p.m. 
Institution of Engineers-in-Charge. 
Wednesday, Nov. 23rd—Magnet House, Kingsway, W.C.2. 
‘** Electrical Installation Systems and their Relation to 
Personal Safety and Fire Risks,’’ A. L. Whittenham. 


Institution of Engineers and Shipbuilders in Scotland. 

Tuesday, Nov. -8th.—39, Elmbank Crescent, Glasgow. ‘‘ Steam 
Drifters: Tank and Sea Tests,” J. Edward and F. H. 
Todd. 7.30 p.m. 

Institution of Mechanical Engineers. 

To-day, Nov. 4th.—Storey’s Gate, Westminster, 8S.W.1. Thomas 
Hawksley Lecture, “‘ The Development of Television,” Sir 
Noel Ashbridge. 6 p.m. 

Tuesday, Nov. 8th.—SovtH Wares Brancu: Royal Metal 
Exchange, Fisher Street, Swansea. ‘* Production of 
Special Steels in the Works of Thomas Firth and John 
Brown, Ltd.” 6 p.m. 

Thursday, Nov. 10th—WersTERN Brancu: Merchant Ven- 
turers’ Technical College, Bristol. ‘‘The Principles of 
Sound Recording and Production,” B. R. Davies. 7 p.m. 
NogTH-WESTERN BRANCH : Engineers-Club, Albert Square, 
Manchester. ‘‘ Aircraft Efficiencies,” N. A. V. Piercy. 
7.15 p.m. 

Friday, Nov. 1\th.—Informal Meeting, Storey’s Gate, West- 
eae 8.W.1. ‘An Engineer’s Impressions of Japan,” 

8S. Le Clair. 6.30 p.m. East Miptanps BrancH : 
ee Meeting with Chesterfield and District Engineering 


Exhibition 








Society. Works visits at 3 p.m. Technical College, Chester- 
field, “The History of the Locomotive,” ©. H. Bulleid. 
7 p.m. 

Monday, Nov. 
Institute, Newcastle-upon-Tyne. 
of Instruments for Anti-aircraft Defence,” 
Tarnow. 6.30 p.m. 

Wednesday, Nov. 16th.—YorKsHIRE Brancu: ‘The University, 
Sheffield. ‘Straightening Machines,” E. ©. White. 
7.30 p.m. 

Thursday, Nov. 17th.—Mipianp Brancu: James Watt 
Memorial Institute, Great Charles Street, Birmingham. 
“Diving in Deep Water and in Shallow,” Captain C. C. C. 
Damant. 6.30 p.m. SouTHerN Brancu: Technical 
College, Brighton. * Television,” T. C. Macnamara. 
7.15 pm. N.W. Branch GrapuaTEs’ Section: Engi- 
neers’ Club, Albert Square, Manchester. ‘‘ Centrifugal 
and Rotary Pumps for Various Duties,” H. R. Wilshaw. 
7.15 p.m. 

Friday, Nov, 18th.—Storey’s Gate, Westminster, 8.W.1. ‘* The 
Control of Diesel oe a with Particular Reference to 
Transmissions,” Major W. Wilson. 6 p.m. Scorrisn 
Brancu: Robert Gordon ‘College, Aberdeen.  ‘“‘ Steam 
Boilers, Past and Present,’’ Professor A. L. Mellanby. 
7.45 p.m. 

Institution of Sanitary Engineers. 

To-day, Nov. 4th.—Connaught Rooms, Great Queen Street, 
W.C.2. Annual Dinner. 7.15 p.m. 

Friday, Nov. 11th.—Caxton Hall, Westminster, S 5.W. 1. ** Mecha- 
nical Flocculation of Water and Sewage,’’ R. C. Gibbs. 
6.30 p.m. 

Institution of Structural Engineers. 

Thursday, Nov. 10th.—11, Upper Belgrave Street, S.W.1. 
Scale Model Tests, with Particular Reference to Are 
Welded Plate Girders, H. E. Lance Martin. 6.30 p.m. 

Thursday, Nov, 17th.—YorRKSHIRE Brancu: Hotel Metropole, 
Leeds. ‘Plastics Applied to Structural Engineering, 
C. D. Philippe. 7 p.m. 

Junior Institution of Engineers. 

To-day, Nov. 4th.—39, Victoria Street, S.W.1. 
in Egypt,” N. L. Ablett. 7.30 p.m. 

Friday, Nov. 11th.—39, Victoria Street, 8.W.1. 
Meeting. 7.30 p.m. 

Friday, Nov. 18th.—39, Vic C3 Street, S.W.1. * Industria 
Electric Heat Treatment,” C. E, Ward. 7.30 p.m. 

Keighley Hs To of Engineers. 

Thursday, Nov. lith.—Victoria Hotel, Keighley. 

Control Systems for Machine Tools,” H. L. Paice. 
Liverpool Engineering Society. 

Wednesday, Nov. 16th.—9, The Temple, 24, Dale Street, Liver- 
pool. ‘* The Application of Plastics for Engineering Uses,” 
L. J. B. Forbes. 6.30 p.m, 

Manchester Association of Engineers. 

Wednesday, Nov. 9th.—Engineers’ Club, Albert Square, Man- 

chester. ‘* Span,” Dr. F. W. Lanchester. 7.15 p.m. 
Newcomen Society. 

Wednesday, Nov. 9th.—Iron and Steel Institute, 4, Grosvenor 
Gardens, 8.W.1. ‘‘ Ironfounding in England, 1490-1890 : 
Part I,” Rhys Jenkins. 5.30 p.m. 

North-East Coast Institution of Engineers and Shipbuilders. 

Tuesday, Nov. 8th.—Mining Institute, Neville Hall, Newcastle 
upon-Tyne. Andrew Laing Lecture, “The Molecular 
Basis of the Strength of Materials,’ Sir William Bragg 
6 p.m. 


14th.—Nortu-EasterN BRANCH: Mining 
“The Design and Use 
Major A. C. 


* Engineering 


Annual General 


* Eleetric 
7.30 p.m. 


Royal Aeronautical Society. 

Wednesday, Nov. 9%th.—Institution of Mechanical Engineers, 
Storey’s Gate, Westminster, S.W ‘American Air 
craft,” T. P. Wright. 6.30 p.m. 

Thursday, Nov. 17th.—Institution of Mechanical Engineers, 
Storey’s Gate, Westminster, 8.W.1. “The Work of the 
D.V.L.,” Dr. F. Seewald. 6.30 p.m. 

Royal Institution of Great Britain. 

To-day, Nov. 4th.—21, Albemarle Street, W.1. 
9 p.m. 

Tuesday, Nov. 8th.—21, Albemarle Street, W.1. 
and Cosmology,” Sir James Jeans. 5.15 p.m. 

Friday, Nov. 1ith.—21, Albemarle Street, W.1. ‘* Combina 
tion Tones in Sound and Light,”’ Sir William Bragg. 9 p.m 

Royal Society of Arts. 

Wednesday, Nov. 16th.—John Street, Adelphi, W.C.2. “ Adver- 
tising Art: The Designer and the Public,” E. McKnight 
Kauffer, 8.15 p.m. 

Sheffield Metallurgical Association. 

Tuesday, Nov. 8th.—198, West Street, Sheftield. The Vacuum 
Fusion Mae 1 for the Determination of Gas Content 
of Steels,” Dr. C. Newell. 7.30 p.m. 

Society of Engineers. 

Monday, Nov. 7th.—Geological Society’s Rooms, Burlin 
House, Piccadilly, W.1. ‘‘ Engineering Aspects of Air Raid 
Protection,” Dr. H. Chatley and H. Gutteridge. 6 p.m. 


Conversazione. 


* Cosmnogony 


“ 








‘ 


PERSONAL AND BUSINESS ANNOUNCEMENTS. 


E. H. Jones e ACHINE Toots), Ltd., Edgware Road, ‘The 
Hyde, London, N.W.9, have recently been appointed sole agents 
in this country for Jos. Koepfer und Sohne, G.m.b.H., Furt- 
wangen, Germany. 

Mr. J. H. Hurst, M. I. Mech. E., has resigned his appoint - 
ment with Steel, Peech and Tozer, Ltd., of Sheffield, to take 
over the position of general manager of the Wycliffe Foundry 
Company, Ltd., Lutterworth, near Rugby. 


Tuomas Hiiu-Jones, Ltd., charcoal manufacturers, Invicta 
Works, Bow Common Lane, London, E.3, have purchased the 
old-established business of coal dust grinding and foundry 
facings from Mr. Samuel Oliver, Trafalgar Street, Walworth. 

Mr. W. F. Kwyicur is relinquishing his position with Bull 
Motors, Ipswich, having joined the board of the Rheostatic 
C ompany, Ltd., Slough, as sales director. Mr. H. Richardson, 
A.M.LE.E., has been appointed as senior sales engineer on the 
London staff of Bull Motors. 








CONTRACTS AND ORDERS. 


The Editor is always happy to print short announcements of 
contracts and orders in this column provided they are sent to him 
in time to have news value and that they are likely to interest readers. 





Maroont’s WrreLess TELEGRAPH Company, Ltd., has 
received from the Norwegian Government a contract for the 
supply and installation of a 100-kW Class B medium wave 
broadcasting station for installation at Stavanger. 




















aan Se 


Te 

















Nov. 11, 1938 


THE ENGINEER 


519 








A Seven-Day Journal. 


Central London Railway Extension. 


RAPID progress is being made on the westward 
extension of the tube from London which is being 
built at a cost of 24 million pounds by the Great 
Western Railway Company, and over which will be 
extended the Central London Railway services 8 miles 
from North Acton to Ruislip. The steam trains have 
been diverted to new tracks between Wood Lane 
and North Acton, giving margin for a more frequent 
service of electric trains. During the last twelve 
months, the widening of embankments and cuttings 
of the G.W.R. main line between North Acton and 
Greenford, a distance of over 3 miles, has been 
proceeding to provide room for the two new electrified 
lines. The preparation of the ground to carry these 
new lines is well under way, and good progress has 
been made with the retaining walls. The scheme 
has involved the construction of a “ fly-under ” 
bridge, under the present electric lines near 
North Acton, a viaduct at Brentham over the River 
Brent, and another over the steam lines near Perivale. 
In addition, nine other bridges are nearly completed 
and a further viaduct, } mile long, and three more 
bridges at Greenford are well in hand. At Hanger 
Lane, Perivale, and Greenford, the foundations have 
been prepared for the new station buildings, on which 
work will be commenced in the New Year. Early 
next year the two bridges at Alperton Lane and 
Horsendon Lane are to be rebuilt to provide wider 
roadways, and to do this the steam line traffic will 
he diverted temporarily to the new electric lines 
between Brentham viaduct and Perivale for a distance 
of approximately 1} miles. At Ruislip the work in 
connection with the big car depét is rapidly nearing 
completion. This consists of clearing, levelling, and 
fencing of the site of about 50 acres, erection of the 
main shed, offices and workshops, cleaning shed, 
and the washing shed. A contract is expected to be 
placed shortly for the work yet to be done on the 
scheme which includes the construction of the line 
between Greenford and Ruislip, and the building 
of new stations at Northolt, South Ruislip, and 
Ruislip and Ickenham. 


The Employment Returns. 


AN announcement by the Ministry of Labour 
published on Tuesday, November 8th, states that it 
is provisionally estimated that on October 17th the 
number of insured persons, aged 16-64, in employ- 
ment in Great Britain was approximately 12,294,000. 
This was 23,000 more than on September 12th. It 
is estimated that on a comparable basis there was a 
decrease of approximately 210,000 as compared with 
October 18th, 1937. The figure for the number in 
employment on October 17th, 1938, includes 839,000 
persons insured under the Agricultural Scheme and 
in the classes of domestic employments which 
became insurable on April 4th, 1938. These classes 
have hitherto been excluded from these figures. 
There was an improvement in employment, between 
September 12th and October 17th, in the cotton, 
wool, and other main textile industries, coalmining, 
iron and steel and metal goods manufacture, the 
motor vehicle, cycle, and aircraft industries, and 
paper manufacture. On the other hand, employ- 
ment declined in railway, shipping, and road passenger 
transport services, the distributive trades, building, 
public works contracting, printing, shipbuilding 
and repairing. At October 17th, 1938, the numbers 
of unemployed persons on the registers of employ- 
ment exchanges in Great Britain were 1,408,932 
wholly unemployed, 307,947 temporarily stopped, 
and 64,348 normally in casual employment, making 
a total of 1,781,227. This was 17,391 less than the 
number on the registers on September 12th, 1938, 
but 390,978 more than on October 18th, 1937. The 
total on October 17th, 1938, comprised 1,318,423 
men, 51,996 boys, 358,269 women, and 52,539 girls. 


Steam Drifters Redesigned. 


In a paper read by Mr. J. Edward, of the Coal 
Utilisation Council, and Dr. F. H. Todd, of the 
William Froude Laboratory, before the Institution 
of Engineers and Shipbuilders in Scotland on Tuesday 
evening, November 8th, an account was given of an 
investigation of the performance of ships and engines 
used in the herring fleets, which was undertaken 
by the William Froude Laboratory on behalf of a 
committee set up by the Herring Industry Board 
and the Coal Utilisation Council, and has led to new 
and more economical designs of steam drifters. It 
was discovered that many of the older designs of 
engines were running at less than three-quarters of 
their full power, and that the ratio of boiler capacity 
to engine power was insuflicient to allow them to 

run more efficiently. Slight improvements in 
efficiency were obtained by modifying the existing 
engines and boilers, but the only real solution of 
the problem was to build entirely new engines, 
embodying all the recent improvements. An imme- 
diate increase of from 10 to 15 per cent. was obtained 





by employing forced draught and at the same time 
preheating the air. With a new design of hull only 
126 H.P. was required as against 212 H.P. for the 
existing vessels, and the engines ran at a higher 
speed. The reduction in power meant that with all 
the refinements suggested, such as superheated 
steam, forced draught, air preheaters, boiler circu- 
lators, soot blowers, feed-water heaters, Michell 
thrust blocks, and regenerative condensers, the cost 
of the machinery was considerably less than before 
if a sufficient number of new drifters were built. 
The modifications did not unduly complicate the 
engine, which was still within the skill of the drifter 
“driver ”’ to operate efficiently. The adoption of 
a smaller faster-running engine enabled the propeller 
shaft to be lowered, so that it was possible to use the 
modern form of cruiser stern, which, with a finer 
bow form, are embodied in the design of hull tested 
and recommended at the Tank. A saving of 40 per 
cent. in power was obtained by these modifications 
and by the adoption of a streamlined rudder post and 
a new design of propeller. The severe weather con- 
ditions often experienced by drifters made it necessary 
to consider the seaworthiness of the new design of 
hull, and, with this object, tests on models were 
conducted at the Tank under rough weather condi- 
tions. These tests proved conclusively that the new 
design of drifter was superior in this respect to those 
at present in service. The old theory, which has 
persisted since the days of the old sailing ships, that 
large buoyancy at the fore end of the vessel was 
necessary to secure seaworthiness, has been completely 
disproved. 


Improved Road Tar Surfaces. 


THE annual meeting of the British Road Tar 
Association was held on Thursday, November 3rd, 
in London under the presidency of Sir David Milne- 
Watson. Speaking on the improvement in the 
quality of British road tars which had taken place in 
recent years, Sir David said that the changes had been 
so great that the present specifications were out of 
date, and the problem of new specifications was now 
under consideration. The remarkable progress which 
had been recorded in a comparatively short time was 
directly due to the programme of continuous research 
and experiment which had been initiated by the 
Association, in collaboration with the Ministry of 
Transport and the Department of Scientific and 
Industrial Research. Those researches had included 
laboratory investigations into the properties of road 
tars, and the characteristics which made them effti- 
cient road binders when they were used with various 
types of stones. That work had been made very 
necessary by the steadily increasing loading placed 
on road materials, by the growing volume, weight, and 
speed of traffic. The progress which had been made 
was illustrated by the life of road dressings which were 
usually applied to a road otherwise sound. Whereas 
such dressings used to be applied annually, the life 
of these dressings had now been increased to from 
three to five years, with corresponding economy in 
cost. When it was suggested that large concrete 
roads should be constructed on the German model, it 
was sometimes overlooked that we had in this country 
easily available supplies of materials to construct 
excellent tar-surfaced roads, a further advantage of 
such roads being shown in the recent crisis when it 
was found that tar-surfaced roads were of dark 
enough colour to make it difficult to pick them out 
from the air. Before the close of the meeting a film 
was shown which depicted a new method of renovat- 
ing roads by laying a tar carpet. 


The Ordnance Survey. 


Tuer final report of the Departmental Committee 
on the Ordnance Survey, which has just been pub- 
lished by the Stationary Office, recommends the pub- 
lication of a single series of plans to cover the whole 
of the country instead of the present system which 
consists of a number of separate series, each continu- 
ous over @ single county or a group of counties. It 
is further recommended that the change should be 
made as soon as possible, and that at the same time 
the opportunity should be taken to bring up to date 
all the plans, and effect a general overhaul of the whole 
survey, in order that any discrepancies which may 
have crept in, particularly at the boundaries of county 
systems, may be eliminated. The Committee points 
out that the new rearrangement of sheets would 
enable all maps of every scale to be drawn on the 
same projection, and make it possible to apply to all 
@ single reference system, enabling any point in the 
country to be easily and precisely defined or identified, 
either on the ground or on any map. This reference 
system depends on a grid or network of squares 
formed by lines ruled across the map at uniform and 
“decimal’’ intervals, being superimposed on all 
maps, and it is recommended that the unit of length 
used for this grid should be the international metre. 
With a view to expediting the revision of plans, the 





Committee recommends that the present cyclical 
system should be abandoned, and replaced by @ con- 
tinuous system under which all changes taking place 
on the ground will be reported to the Ordnance 
Survey, and surveyed on the ground at the earliest 
possible date. It is estimated that if the strength of 
the Department were increased during the next four 
or five years to the maximum practicable extent, it 
should be possible to complete the overhaul of the 
1-2500 survey and introduce a system of continuous 
revision within a period of about fifteen years. Four- 
fifths of the country would then be completed in ten 
years. The Committee has given special considera- 
tion to the use of aerial photography for the main- 
tenance of maps, and it expresses the opinion that 
it should prove useful, particularly in areas where 
there has been considerable recent building develop- 
ment. It is recommended that a special air survey 
unit or organisation, working under Government 
control, should be brought into being as soon as prac- 
ticable to carry out aerial photography for the 
Ordnance Survey. 


Producer Gas for Vehicles and Ships. 


Ir is announced that a Committee representing 
the Mining Association, the Coal Research Council. 
and the British Coal Utilisation Research Association 
has just been set up, with the object of making a 
comprehensive survey of the economic and operating 
problems involved in the use of producer gas for 
commercial transport vehicles. During the past 
year several producer gas vehicles have been run 
experimentally in Great Britain, and new designs of 
lorries and buses specially intended for producer 
gas working are to be shown at the forthcoming 
Scottish Motor Show. In the opinion of the Coal 
Utilisation Council, the development of such vehicles 
in this country is at present hampered by the existing 
regulations for the licensing and working of road 
vehicles. The effect of such regulations is to reduce 
the payload, and in some instances the permitted 
speed of vehicles using producer gas, as compared 
with vehicles running on petrol or on fuel oil. It is 
proposed by the Council that the regulations should 
be amended, in order that producer gas vehicles may 
compete -on equal terms. In surveying the position 
in European countries, the Council finds that in 
France all producer gas vehicles are relieved of tax, 
and all public transport companies have been 
required to adopt producer gas for at least 10 per 
cent. of their vehicles. In Germany a tax rebate 
is allowed on all vehicles working on producer gas 
or compressed gas, while in Italy all public transport 
vehicles have been ordered to turn over to producer 
gas or other home-produced fuel by the end of the 
present year. In France there are now more than 
4000 vehicles working on producer gas, in Germany 
more than 1600, and in Italy more than 1500, about 
one-third of them passenger buses. In all three 
countries, both canal and river craft are being worked 
with producer gas plants. 


Oil Drilling in Great Britain. 


THE first meeting of the Institute of Petroleum— 
formerly the Institute of Petroleum Technologists— 
consisted of a conversazione at the Royal Geographica! 
Society’s Rooms on Tuesday, November 8th. The 
chief event of the evening was a lecture on the search 
for oil in Great Britain since 1914, which was given 
by Mr. G. W. Lepper, the Technical Adviser to H.M. 
Petroleum Department. In introducing Mr. Lepper, 
Captain Crookshank, the Secretary for Mines, referred 
to the desirability of having a thorough search made 
in order to find out whether or not there was oil in 
our own country. It was regarded by the Govern- 
ment as of the highest importance that we should find 
oil at home. Mr. Lepper said that although mining 
and quarrying operations had given indications of 
the existence of petroleum there was actually no 
way known to science apart from the test of the drill 
which would show whether the presence of commercial 
accumulations of oil could be predicted with certainty. 
He then went on to trace the history of oil drilling 
in Great Britain from the bores put down by Lord 
Cowdray in 1914 to the present extended system of 
experimental drilling. Between 1918 and 1931 only 
seven prospecting licences were issued under the 
1918 Act, but the 1934 Act was followed by increased 
activity, and at present about one-quarter of England 
was actually covered by prospecting licences. In 
Scotland two test wells had been drilled, and natural 
gas twice as rich as coal gas had been found in 
quantities up to 15,000,000 cubic feet per day. 
Until further test wells for oil had been drilled, this 
gas would not be drawn on for commercial use. 
The yield of oil was about 1 ton a day from the first 
well, and two other bores were being put down. 
In general, the results had been disappointing, but 
the search had not ended and several other test 
wells were being drilled while others were planned 
to follow. 
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Individual Electric Driving. 


No 


HE widespread use of the individual electric 
drive in the engineering and other industries 
should dispel any doubts as regards the wisdom of 
the policy. There are, it is true, engineers who deplore 
the decreasing employment of belts, shafting, and 
pulleys, in favour of this more modern practice. They 
contend that one motor for driving a group of machines 
is m many cases preferable, mainly because of the 
lower cost. One motor, they argue, is cheaper than a 
number of smaller motors, with their switches, con- 
trols, and wiring, notwithstanding the cost of shafting, 
hangers, belts, and pulleys needed for the group drive. 
On the score of efficiency and power factor, the large 
motor is also shown to be preferable, especially at 
light loads. That there is still a considerable field 
for group driving there is no doubt. It has not by 
any means gone entirely out of fashion, and in all 
probability it never will. Every case should be con- 
sidered on its merits by some qualified individual, 
unbiassed in one direction or the other, and whose 
main object in life is not to sell mechanical trans- 
mission equipment or electric motors, but rather to 
give sound advice. If, despite the fact that it is 
shown that a monetary gain may be secured by the 
adoption of the group drive, a manufacturer decides 
to employ the alternative scheme because it will 
improve the appearance and lighting of his work- 
shops, there is no reason why anyone should complain. 
Even those who have the greatest difficulty im 
seeing the reasons for the popularity of the indi- 
vidual drive (usually those interested in the sale of 
shafting, belts, and pulleys) do not fail to appreciate 
some of its merits. It is generally admitted, we 
believe, that it is advantageous for certain machines 
with various movements driven by more than one 
motor, and where push-button control is desirable ; 
for machines with the power demands and working 
conditions that differ greatly from those of nearby 
machines ; where factory conditions make the proper 
installation of even light, high-speed shafting im- 
practicable, and where the appearance of a works is 
of such importance that it outweighs additional cost. 
But makers of electric motors, and in many cases 
makers of production machines, see in the individual 
drive other advantages. Speed variation, they 
point out, can be obtained partly by electrical and 
partly by mechanical means, and each machine is 
entirely independent as regards this regulation. 
With the group drive, on the other hand, the motor 


pe 


will be under-loaded. A correctly designed motor 
for individual machine drive can usually be operated 
at its most efficient point, and may be completely 
shut down when the machine tool is not actually 
working. If the machines are directly driven by 
individual motors, no loss in production arises in con- 
sequence of belt slip. 

Even when machines with their own motors are 
belt driven, the belts are short, enabling them to be 
enclosed, thus ensuring safety and easy maintenance. 


carefully chosen, not only with a knowledge of the 
exact horse-power and speed required, but also with 
some idea of the characteristics of the motor and 
control gear available for each particular duty under 
consideration. 

Where contimuous stepless speed variation is 
unnecessary, change-pole motors can be usefully 
employed. By providing two windings, subject to 
the limiting output of the motor frame chosen, either 
or both these windings can be arranged for re- 
connection in the speed ratio of 2:1, thus giving a 
maximum of four speeds. On motors up to 74 H.P. 
the lowest economical speed is usually 500 r.p.m., 
obtained from a twelve-pole winding. The available 
speeds from small motors can therefore be chosen 
among those given by two, four, six, eight, ten, or 
twelve-pole windings, é.e., 3000, 1500, 1000, 750, 600, 























Apart from facilitating speed regulation, the use of 
separate motors enables advantage to be taken of 
dynamic braking and easy reversing. Small induction 
motors can be quickly stopped by “ plugging ”’ or 
switching into reverse to obtain high breaking torque 
and then opening the circuit just before actual 
reversal occurs. The reversing of motors is particu- 
larly useful in such operations as tapping, thirty 
reversals or fifteen tapped holes per minute being 
common. The limitation to speed and power imposed 





must run at constant speed, and all regulation has 


by belts is overcome. Development of the individual 

















FIG. 1—ELECTRICALLY -DRIVEN CAPSTAN LATHE 


to be obtained mechanically. 


fast and loose pulleys and individual belts are em-|ment in machine tool design possible. 
ployed. The numerous belts cost money to maintain. | tools would have been very complicated without the 
use of electric motors and control gear. 


Regrouping of the machines required by the reorgani- 
sation of processes may prove a difficult problem. 


With the group drive, | and integral electrie drive has made great improve- 


Many such 


Irrespective of which of the two alternative systems 


Fic. 2—BUILT-IN STATOR AND ROTOR MOTOR UNITS 


and 500 r.p.m. Within the range choice of four-speed 
windings is limited to 3000, 1500, 1000, and 500 or, 
alternatively 1500, 1000, 750, and 500 r.p.m. Three- 
speed windings must always have two speeds in the 
ratio of 2to 1. The third speed can be any one of the 
others, although 600 r.p.m. is not always an easy 
combination. Although such motors can be designed 
to give either constant horse-power or constant 
torque, the tendency is to make the motor to be 
more powerful at the higher speed. Removal of 
metal from large-diameter work at slow speed may 
be at the same rate as the removal of metal from small- 
diameter work at high speed. The same peripheral 
speed is obtained in both cases and therefore theo- 
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With the individual drive, each machine is entirely 
independent, and can be set down in any desired 
relation to the others with little trouble. A fault 
in the motor driving a group of machines will put the 
whole group out of action. With the individual drive 
only one machine is affected. To obtain the best 
economy from the group drive, all the production 
raachines should be continuously required, for if 
some of the machines are put out of action the motor 





of driving is adopted, attention should be given to 
power factor in districts where a bonus is paid on its 
improvement, if not for the reason that a low power 
factor may be the means of considerably over- 
loading the factory cables. When changing from line 
shaft to the individual drive the performance of even 
old machine tools can sometimes be considerably 
improved by judicious selection of electrical equip- 
ment, But the motors and control gear must be 





FIG. 3—CHANGE SPEED MOTOR CONNECTIONS 


retically equal horse-power, although at the high 
speed it will be greater in consequence of the increased 
friction and windage. 

When a four-speed motor is combined with a gear- 
box and when first and second motion shafts are made 
available for use, a choice of eight speeds becomes 
possible. Certain lathes and drilling machines make 
use of this principle and the control gear can be 
arranged to make the motor speed change without 
risk of damage to the gear. 

The Herbert 4 SE capstan lathe shown in Fig. 1 is 
a good example of an individually driven variable- 
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speed machine tool. It has a patented geared electric 
headstock, giving instantaneous and effortless speed 
control, starting, stopping and reversing. The 
exceptionally high speeds at which the spindle may 
be run are suitable for the fine turning and boring of 
steel, cast iron, and non-ferrous metals. The lathe is 
supplied in different forms to suit varied work with 
simple hand feeds to the saddle or with a saddle 
having automatic sliding or surfacing feeds or both, 
and any form of saddle may be fitted with chasing 
motion. But it isthe speed control with which we are 
here mainly concerned. The geared electric head- 
stock with a four-speed 3 H.P. squirrel-cage motor 
gives eight speeds in the forward and reverse direc- 
tions—four geared from 125 to 375 r.p.m. and four 
ungeared from 500 to 1500 r.p.m. The highest speeds 
can be used for machining non-ferrous metals and a 
rapid change can be made to a suitable reaming or 





for two different numbers of poles, thus giving 
four speeds in all, the most usual 50-cycle speeds 
being 1500, 1000, 750 and 500 r.p.m., corres- 
ponding to four, six, eight, and twelve poles. 
Some machines are, however, built with a higher top 
speed, the four speeds being 3000, 1500, 1000, and 
500 r.p.m., corresponding to two, four, six, and 
twelve poles. In the scheme shown in the diagram 
a plugging switch is also incorporated for bringing 
the motor rapidly to rest. 

While the simplest form of drill using an electric 
motor mounted directly on the shaft gives four speeds, 
it is, of course, possible to double the number of 
speeds by the introduction of an optional backgear. 
Usually the gear ratio is 4-3 to 1. Hence the follow- 
ing speeds may be obtained from an electric unit 
having a minimum of four poles, 1500, 1000, 
750, and 500 r.p.m. when driving direct, and 350, 





wards. This lever is moved like a joy-stick from 
the centre or “off” position to any one of 
the four speed positions, whilst the machine is 
stopped by bringing the lever back to the central 
position. 

In the Pollard drill (Fig. 5 and B, Fig. 8) the 
controller has four push buttons corresponding to 
the four required speeds, and a central push button 
which may be pressed to stop the machine. In 
the Herbert drill (Fig. 6 and C, Fig. 8) a face plate 
controller, with a light operating handle extending 
downwards, is mounted on top of the motor. A 
forward and reversing switch, spring biassed so that 
it cannot be left in the reverse position, is also 
mounted on the front of the drill column. While the 
motor speed is changed by operating the controller, 
the motor is started, stopped, and reversed for quick 
stopping, by means of the switch. The Jones and 




















FiGs. 4 TO 7—ELECTRICALLY - DRIVEN SENSITIVE DRILLING MACHINES 


screwing speed. Mounted at the rear end of the head- 
stock the reduction gear is operated by a lever having 
two positions marked ‘ geared ’”’ and ‘ ungeared,” 
and the motor must be stopped before making a 
change from the former to the latter or vice versd. 

Electric speed changes are made by a lever- 
operated switch with finger tip control mounted on 
top of the headstock. A speed dial is marked with 
easily readable figures. Starting, stopping, and 
reversing are effected by a “ direct-on ”’ drum switch 
with its lever on the front of the headstock and by 
bringing the lever momentarily to the ‘‘ reverse ” 
position the spindle is brought from any speed quietly 
to rest. If an overload occurs the circuit is auto- 
matically broken. A patented interlocking motion 
incorporated in the switch breaks the circuit when 
making changes, thus lengthening the life of contacts. 
A fan on the motor spindle avoids the motor over- 
heating and prevents the ingress of chips, 

Sensitive drilling machines with built-in change- 
speed induction motor drives, made by the British 
Thomson-Houston Company, constitute an important 
class of machine tools in which British practice is 
ahead of Continental practice. As the electric motor 
is built into the spindle head, the power is applied 
directly to the drill without the loss that occurs in 
belt-driven machines, whilst speed change is obtained 
by easy movement of the control switch. Drills 
operating on the usual three-phase, 50-cycle supplies 
are fitted with four-speed squirrel-cage stator and 
rotor units (Fig. 2). The rotor bars, end rings, and 
fins are cast in one piece, and the end rings form fans 
to assist ventilation. The stator consists of the usual 
laminations securely clamped under pressure within 
a drawn steel shell accurately ground to size, and 
made concentric with the stator bore, also ground to 
size. Reduced to the lowest possible limit, the dia- 
meter of the stator shell allows close spacing of 
the operating shafts and spindles. The former-wound 
stator coils held in the semi-enclosed slots by wedges, 
are impregnated with moisture-resisting compound, 
and the end windings are additionally compounded 
with a special insulation giving a completely solid 
and smooth end winding. Heat generated in the 
motor is readily dissipated, and dust cannot collect 
on the ends of the smooth winding. The flexible 
stator leads make a half turn round the end windings, 
and as the soldered connections are left under the 
compounding, the connections are relieved of strain 
and the liability to break. As indicated in Fig. 3, 
there are two distinct stator windings, each 
capable by reason of tappings of being connected 





230, 175, and 115 r.p.m. when driving through the 
gears. Alternatively from an electric unit having 
a minimum of two poles, the speeds obtain- 
able ure 3000, 1500, 1000, and 500 r.p.m. with direct 
driving, and 700, 350, 230, and 115 r.p.m. when driv- 
ing through the gears. The speeds mentioned are 
light-running speeds, but since the speed of an induc- 
tion motor tends to fall slightly with the application 
of load, the actual speed at full load would be about 
5 per cent. lower than those indicated. Assuming the 
gear of a geared head is disengaged, the four high 
speeds are, of course, obtainable by the switching 
operation only, and when the gears are engaged the 
four low speeds are again secured by the switching 
operation. 

Different 


machine tool manufacturers adopt 
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Shipman drill (Fig. 7 and D in Fig. 8) has a con- 
troller built into the back of the drill head, but 
operated by a handle at the front. By operating 
this handle the motor may be switched directly on 
ior giving any one of the required speeds, whilst if 
the handle is returned to the central position and 
lightly pressed by applying reverse current the drill 
is brought rapidly to rest. For tapping duty most 
drills are generally run at the lower speeds. A revers- 
ing switch mounted on the side of the drill is operated 
by tappets on the drill spindle, so that at a pre- 
determined depth the spindle is automatically 
reversed. 

The incorporation of the electric motor in the drill 
head makes the design very flexible, and it is easy to 
arrange tools for special jobs, such as are encountered 
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FIG. 8—-CONTROL SYSTEMS FOR ELECTRICALLY -DRIVEN SENSITIVE DRILLS 


different methods of controlling the motor speeds, 
whilst at the same time taking advantage of the ease 
with which these B.T.H. built-in motors may be 
started, stopped, reversed, and even plugged quickly 
to rest. Usually the incoming switch and fuse or 
contactor, with over-currentand under-voltage release, 
are mounted at the back of the main drill body, and 
cables are run from them to the controller built in 
the drill head. On the early forms of drills with 
change pole motors, there was a small drum con- 
troller, on the front of the machine, moving from the 
“* off” position to the highest speed through various 
positions, but it is now customary in most cases to 
switch from the “ off ” position to the position corre- 
sponding to the exact speed required. The Archdale 
drill, for example (Fig. 4 and A in Fig. 8), has a com- 
pact controller with a single lever inclined down- 





in motor car manufacture and similar work. The 
drill head may, for example, be inclined at any angle, 
several heads can be arranged round one piece of 
work or parallel spindles can be arranged side by 
side and be fed from a common feed motion. Another 
advantage is that on multiple drills it is possible to 
arrange the drills to suit the jig and to have the drills 
running at different speeds. For certain classes of 
work it is desirable to have the drill fitted with a 
separate motor-driven suds pump, which is usually 
mounted at the back of the drill body in its own tank. 
Controllers suitable for these variable-speed drills 
are made by the British Thomson-Houston Company 
and the Igranic Electric Company. Built-in motor 
units are also made by the English Electric Com- 
pany. 
(To be continued.) 
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By Major F. NEWHOUSE, M. Inst. C.E.* 
No. II. 
(Continued from page 498, November 4th.) 


Winp Erosion. 

7 IND erosion is a very spectacular form of 
damage, lending itself easily to striking phrases 
—*‘farms carried away in a cloud of dust ”’—and 
telling photographs, and it is in effect almost as 
destructive as sheet erosion with which it is often 
combined, the relative areas damaged being in the 
approximate ratio of one by wind erosion to three by 
sheet erosion. Excellent descriptions of how wind 
erosion acts and a most thorough investigation 
into its causes are given by Mr. F. N. Ratcliffe, 
first in his paper “ Further Observations on Soil 
Erosion and Sand Drift with special reference to 
S.W. Queensland” (being pamphlet No. 70 of the 
Council for Scientific and Industrial Research of 
the Commonwealth of Australia), and secondly, 
in @ more popular form, in the second part of his 
book “Flying Fox and Drifting Sand ’’—and there is 
nothing very encouraging in either of them! The 
root cause of wind erosion is always clearing a virgin 
vegetation and injudicious cultivation, says Mr. 
Ratcliffe, and its evil effects are accentuated on 
some types of soil, such as that which is—or, rather, 
was—prevalent in the “ Dust Bowl” of the U.S.A. 
The soil here was of a type that easily lost its cohesion 
so that in a wind it would break down and begin to 
move. The finer particles were blown away as far- 
travelling dust (we shall meet this again in the Tarim 
Basin in Central Asia), while the heavier particles 
drifted over the surface of the ground, giving the 
wind additional erosive power. Once begun, this 

action goes on in a vicious circle. 

Overstocking is perhaps the main cause of wind 
erosion in semi-arid regions, owing to its possibly 
disastrous effects during a period of “ drought ” 
years, and it should be noted that for such areas 
“ drought ” is a relative term depending on the nature 
of the cultivation and the density of stock. If the 
vegetation is drought resisting as in the bush country 
of South Australia, a given dry period may cause 
little damage, while the same dry period in the neigh- 
bouring grass country of Queensland may cause 
the loss of most of the stock. Moreover—and this 
is very important from the point of view of the 
formation of permanent desert—if an area is over- 
stocked, the cattle, sheep, goats, &c., in a long period 
of successive annual droughts may destroy the vegeta- 
tion, especially seedlings, to such an extent that 
even a long succession of good rains cannot restore 
the country, which becomes permanent and irreclaim- 
able desert. There seems little doubt that this has 
happened within the life-time of men still living, 
in large areas of North America and Australia, and 
possibly elsewhere. 

MEANS OF PREVENTION. 

It is clear from all the foregoing account of the 
fatal sequence “ denudation, erosion, desiccation,” 
that the matter is of vast importance to civil engineers, 
as such, and not only as human beings, and that their 
art and science must play a certain part in the 
measures taken to fight the evil, though the pro- 
tagonist is necessarily the agriculturist. Land has 
to be cleared and cultivated to enable mankind to 
exist, and the problem is to do this in such a way 
as not toruin it ; the proper crops must be chosen in 
relation to the nature and slope of the soil, and their 
tilth must be arranged in a way that will retain 
rainfall on the soil or let it run off harmlessly. This 
necessitates not only the invention of such measures 
as strip cropping, contour ploughing, and terracing, 
but what is harder, inducing ignorant and conserva- 
tive farmers and peasants to adopt them. It is not 
proposed to go into a description of the various 
methods advocated and proved effective in use as 
anyone interested should consult the clear and 
comprehensive books (to which the author of this 
article is much indebted), “Soil Erosion and its 
Control,” by Quincy C. Ayres, and ‘ Conservation 
of the Soil,’ by Dr. A. F. Gustavson, both published 
by the McGraw-Hill Book Company Inc., but brief 
definitions of the terms used above may be given. 

“Strip cropping” means the growing of crops in 
narrow strips run across slopes on the contour. 
Grasses and similar protective crops are planted 
alternately with the clean-tilled crops that are likely 
to permit or even facilitate erosion. ‘‘ Contour 
ploughing,” as its name implies, is simply the practice 
of driving furrows along contours, instead of up and 
down hill. Such tillage may often be inconvenient 
from the practical ploughman’s point of view, but is 
of immense benefit in retaining water on the soil and 
reducing run-off and erosion. Its value varies with 
the steepness of the field and in this connection 
“steepness” takes into account not only actual 
slope, but the quality of the soil from the point of 
view of ease oferosion. ‘ Terracing ”’ is a very ancient 
practice, but it seems by no means certain that its 
necessary principles were understood by all who prac- 





* Late Inspector-General of Egyptian Irrigation in the Sudan. 


tised it in ancient days—or nowadays for that matter. 
There is some danger of misapprehension here owing 
to a difference in the exact meaning of the word 
“terrace”? in English and American practice. 
English practice would appear to understand by 
“terrace,” as applied to cultivation on hillsides, the 
space that has been levelled off on which the crops 
are actually grown. It would be level along the 
general contour of the land, and also in a direction 
perpendicular to that contour, while the edge of the 
terrace would be a wall or bank. In American prac- 
tice, “‘ terrace’ appears to denote the bank that 
divides one sloping, cultivated drainage area from the 
next, the English ‘‘terrace” being known as a 
“bench” terrace. A knowledge of hydraulics will 
show the dangers attendant on faulty design or loca- 
tion of terraces whether of the American or bench 
type. Ifa bench terrace does not follow the contour 
accurately, erosion would be accelerated after heavy 
rain, and if the terrace (American sense) were not 
high enough, the water accumulating during heavy 
rain might overtop it and cause immense damage in 
a short time, damage heavy enough to make the owner 
abandon the land owing to the necessary repairs 
costing more than the value of the land. 

In general, it appears correct to say that sheet 
erosion and wind erosion can only be controlled or 
prevented by the science and art of the agriculturist, 
though their effects are of serious import to the 
engineer, but in controlling gulley erosion the civil 
engineer can be—must be—of great help. When the 
specific problems are put before the irrigation engi- 
neer, he will find there is nothing new in them and 
that the principles applied to ensure the stability of 
the Aswan Dam are equally applicable to the brush 
dams, cost not to exceed 10s. each, required by a 
peasant holder to prevent his mild and pleasant field 
ditch being turned into a ruinous and unsightly 
ravine. 

The problems divide themselves naturally into two 
categories—those dealing with the design of water- 
ways and those with the design of control works in a 
waterway. The most interesting question about the 
first problem is an economic one—what is the intensity 
of rainfall against which provision should be made ? 
Remembering that it is short, very intense rainfalls 
that cause the most damage, is protection to be given 
against falls whose frequency averages once in 
twenty-five years or thirty-five or fifty ? The answer 
depends on the estimated cost of the damage that 
would be done by the specified storm and the cost of 
the protective works, and the present practice would 
appear to be to allow for a once in twenty-five years 
frequency for private works (farm protection), and 
less important road works and the like, but to allow 
for the storm that occurs only once in fifty years 
when it comes to protecting cities and important 
public works. When these storm intensities are 
known, figures for immediate run-off have to be 
adopted and the design of the necessary waterways 
follows from first principles. 

The guiding principle in the second problem is to 
keep the requisite works cheap and simple. They 
will mostly have to be carried out by the farmer who 
owns the land to be protected without skilled assist- 
ance; hence local materials should be used, and 
simple sketches explain what is to be done. The 
object of the “‘ works ”’ will be to reduce the velocity 
in the ditches to such as the soil can stand, and this 
will be attained by reducing the slope. The ditch 
will be divided into reaches by weirs properly spaced, 
and of the requisite heights to attain this end. 
These “ weirs’ will consist of brushwood, hurdles, 
stakes, &c., but each must have a definite spillway, 
i.€., @ gap in the crest, so that the water always falls 
on to the same spot which can then be adequately 
protected by matting or hurdles, or, in extreme cases, 
stone. This apron that protects the foundation of 
the hurdle weir may only cost a few shillings, but its 
function is the same as the apron of any major dam 
that costs hundreds of thousands of pounds. It 
must be strong enough to withstand the impact of 
the falling water and long enough and of such a shape 
as to have dissipated the water’s energy before it 
flows on into the unprotected ditch. The mechanical 
engineer has been called in to help by designing iron- 
work and wire “‘ gadgets,” that can be made by mass 
production, and are therefore cheap, to assist the 
farmer in making and maintaining the check dams or 
weirs in his ditches. 

Having now considered what the fatal sequence 
“* denudation, erosion, desiccation ” does to-day, and 
what the agriculturist and the engineer can do to 
prevent them doing harm, it is possible and should 
prove interesting to see what part they may have 
played in those past civilisations whose ruins are 
so freely scattered about the world. Many of them 
have been exhaustively explored by archeologists 
of distinction and the results freely published ; but 





}the antiquarian is chiefly interested in gathering 





material that will enable him to reconstruct the 
life of the old days and furnish him with an accurate 
time scale. It is only by reading through many 
chapters of exhaustive reports on the minutia of 
inscriptions and potsherds that one comes to com 
paratively casual asides describing the present state 
of a countryside that once supported a large popula 
tion and now only feeds a handful of half-savage 
shepherds and their inadequate flocks. The ruin of 
the old cities and States seems usually to be attri- 
buted to enemy action ; the fact of desiccation since 
the old days is noted, but seems to be attributed 


either to change of climate or simply to the neglect. 


of irrigation works, resuiting from the destruction 
of the Central Government that used to maintain 
them. 

Archeological excavation is carried on literally 
‘* from China to Peru,” and it is proposed to examine 
critically only the results in some of the better-known 
areas, which are easily available in many libraries, 
in the light of our present knowledge of the devastat- 
ing and rapid effects of man-made denudation. 


Man-MADE DENUDATION. 


“The Wilderness of Zin”’ records the exploration 
of Sinai in 1914, by C. L. Woolley (now Sir Leonard 
Woolley) and “‘T. E. Lawrence” (the late Colonel 
Lawrence of Arabia). It was published in 1915 as 
the Annual of the Palestine Exploration Fund and 
republished as a book in 1936 with an introduction 
by Sir Frederic Kenyon. Erosion had, by 1936, 
begun to impinge on the consciousness of other than 
the people immediately affected as a monstrous force 
certainly responsible for disaster in the modern world, 
but its relevance to the ruin of old States and Powers 
does not appear to have been considered by anti- 
quarians. This is evident from the whole tone of 
the discussion of the wastes and deserts of Sinai, 
that once supported thriving populations ; never is 
man-made denudation even mentioned as a possible 
cause of the ruin of the peoples whose remains are 


being so meticulously explored. The purpose of 


ancient engineering works and the forces that 
destroyed them do not appear to have been investi- 
gated by engineers, but only by archzologists, with 
the result that serious misunderstanding seems, in 
some cases at least, to have arisen. To illustrate 
this let us consider “‘ the great work by which the 
flood waters of the Wady (Kurnub) were kept in 
check.” Three dams were built in this valley in the 
space of 100 m. for the purpose, the authors suppose 
of preventing the flood waters from carrying away 
the arable soil, and they go on to say (page 140) : 
‘““The two upper dams, serving their purpose, are 


buried in the soil that they have retained ; the floods” 


have deposited their water-borne soil in three shallow 
steps level with the wall tops, and then, plunging 
over the lowest barrier, have scoured the gorge 
itself down to the naked rock ; from this rock bottom 
the face of the great dam rises exposed and intact. 
This lowest dam is 24m. long, and 11 m. high; its 
front is strongly battered, but even so, the width at 
the top is 7-80m. The face is of finely cut ashlar 
stone, set in hard lime, packed behind with lime and 
boulders... Fifty-one metres upstream is the 
second dam, 20 m. long, and, at the top, 5 m. across, 
buried in the silt ; it is similarly built with a sloped 
face of fine ashlar, and filling of boulders and cement. 
The third dam is 35m. upstream; it is 53m. long 
and 3-40 m. wide at the top; the front seems to 
have been vertical, not battered, and the height was 
probably not very great.” 

This description gives the engineer furiously to 
think. One hesitates to question the opinion of two 
such very distinguished archwologists, but is forced 
to ask whether it is likely that such important works 
were built 1500 years ago to act like the little check 
dams the U.S.A. Agricultural Department now 
advocates (made of fascines, local material, wire, 
&c.) as one of the measures to stop gulleying in culti- 
vated land? At first sight, these Kurnub dams 
look like a dam to form a reservoir, with two sub- 
sidiary weirs to divide the total head between the 
three works, the contemporary engineers having con- 
sidered the head too great to be taken by one work 
on the available foundations. If this was their pur- 
pose there should be some signs of a flume or escape 
channel to lead the stored water to its point of use. 
In America, as we have seen, there are scores of 
quite recently constructed dams of the size of the 
Kurnub dam and larger, whose reservoirs have been 
silted up solid as a result of denudation and erosion, 
and there is nothing out of the way in assuming the 
same causes operated here. It would therefore seem 
a possible, even a probable, explanation of the 
Kurnub works and their present condition that under 
the strong rule of Byzantium the country was peaceful 
and prosperous, which was known to have been the 
case, so that population increased and with it came 
large herds of goats, sheep, camels ; irrigation works 
were built to conserve the water of the rainy season 
probably for purposes of watering stock rather than 
land, so that the herds became far too large for the 
grazing area of a semi-arid land, and there happened 
in Sinai 1500 years ago what is happening in South 
Australia to-day. But the results were even more 
serious, for the catchment area of the Kurnub dams 
and, in fact, the larger part of Sinai, is very hilly, 
so that when it had been denuded there was nothing 
to prevent violent erosion. The rains tore away the 
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soil instead of sinking into it; the hills on which 
the herds had grazed became bare rock, as they are 
to-day, the wells and springs diminished or even 
dried up altogether, and reservoirs become solid 
masses Of silt and sand. The inhabitants were now 
completely impoverished and easily conquered by 
the invading Arabs, who are in any case better 
at destruction than conservation, and found nothing 
here to make it worth while to found or maintain a 
state, so that the whole area fell into its present 
condition of a permanently useless desert. This 
explanation seems to fit all the facts except the silting 
of the pools between the top and middle dams 
and the middle and lowest dams. These should be 
pot-holes, scoured out to bed-rock by the water 
falling over the crests of the dams ; but the authors 
state quite definitely that they are filled to the top 
with silt. This may, of course, be wind-borne, but 
every heavy rain should scour it out again. The 
peculiar phenomenon of the silted pot-holes seems to 
require further investigation ! 

The foregoing is a straightforward explanation of 
the observed phenomena at this site in accordance 
with known facts of history and known action of 
natural forces, with a minimum of assumptions that 
cannot be independently verified. Against this we 
have the theories of the distinguished American 
archeologist, Professor Ellsworth Huntington, on 
the one hand, and Messrs. Woolley and Lawrence, on 
the other, applied to the whole of Sinai. The former 
would explain this ruined civilisation by postulating 
changes of climate so formidable as to have desic- 
cated and turned into desert large areas once fertile 
and flourishing while the latter believe that the climate 
has not changed, that the devastation is due to 
enemy action, and that settled Government could 
restore the country to its old prosperity, which, they 
say, Was never very great and largely due to special 
causes of an economic nature, no longer operative. 
Nevertheless, referring to Sinai, the authors of ‘‘ The 
Wilderness of Zin” say. (page 36): ‘‘In no respect 
is it a land for a large population, and the considerable 
towns whose ruins now surprise us in the waste all 
obviously owed their existence to extraneous forces. 
It is, we think, both natural and correct to assume 
that at all periods in man’s history the southern 
desert has been very much the desert it is to-day.” 
Now, even if the ‘‘ considerable towns ”’ were built for 
political reasons no longer valid, once built they 
must have supported themselves by locally grown 
crops and the deduction in the second sentence of the 
above quotation does not therefore appear to be 
justified. The whole description of the Sinai Desert 
given by the authors is consistent with the theory 
that it was caused by man-made denudation and there 
are many other descriptions scattered through this 
vivid book which portray exactly the symptoms of a 
semi-urid country sunk or sinking into desert as a 
result of the fatal sequence. 

One more example can be given. The Wady Ain 
el Guderat seems to be a once-fertile valley now 
filled with sand and silt scoured off the hillsides, 
which are now barren. There is no longer a stream 
or good springs, but “‘ when the rain is plentiful the 

‘crops are splendid.” It is now only partly cultivated. 

The authors say (page 79): ‘The winding valley 
floor is filled by a dense thicket of reeds, in the midst 
of which the stream, now in long pools 8ft. deep, 
edged with flags and bulrushes, moves more slowly. 
The spring proper is yet half a mile higher, where a 
buttress of limestone runs into tlie valley. From the 
foot of it the water gushes out strongly in three little 
spouts thick as a man’s arm, from deep, narrow 
fissures in the rock.... The plain of reeds goes far 
above the spring, and the land is still moist. Indeed, 
five minutes’ walk higher up is a built aqueduct of 
stone and lime leading out of the hillside and running 
across the valley. It probably points to another, but 
now forgotten, spring which watered these upper 
fields.” This area must, in its day, have been a hill- 
side covered with grazing grounds, the vegetation 
forming a canopy to protect the soil and allowing the 
rains to sink in and feed the springs during the dry 
summer to provide water for the herds and, possibly, 
for some cultivation. The description gives every 
symptom of the area having been destroyed by over- 
stocking many hundred years ago, just as many 
similar hillsides have been destroyed in many parts 
of the world in the last few decades. 

The chief support for the authors’ theory that the 
country has not got drier since ancient days is 
derived’ from their statement (page 53) about the 
water level in ancient wells. The country is full of 
abandoned wells and reservoirs, but ‘‘ where they 
[the wells] have been kept clean and are in constant 
use, the water rises, so far as one can judge from the 
masonry of the wells, to the ancient level.” That is 
a matter that needs careful investigation by an engi- 
neer or geologist, for till we know whence the few 
wells still in use derive their water, no useful deduc- 
tion can be made as regards the relation of the rainfall 
and hydraulic conditions of ancient days to those 
of to-day. 

In general, one may say that the descriptions and 
photographs in the ‘‘ Wilderness of Zin’’ show the 
country to be now completely desiccated and ruined 
beyond the hope of restoration except by the forces 
of Nature acting through geological ages. All that a 


remnants of the soil washed off the hills, and to carry 
out such minor works of protection and water con- 
servation as might help the meagre population the 
country can now support to eke out a scanty exist- 
ence. The thesis here advanced is that the ruin of 
this country is not due to a secular change of climate 
nor to warlike operations—though these have helped 
—but to man’s ignorance and greed. There was 
nothing inevitable about the ruin ; it could have been 
prevented, but once done it is irreversible. 

The second area with which it is proposed to deal 
is the Tarim or Lop Basin in Central Asia, arduously 
explored by Professor Ellsworth Huntington some 
thirty years ago and carefully described in his 
fascinating book ‘‘ The Pulse of Asia,’’ which will be 
used as the text for the critical examination that 
follows. The exhaustive explorations of Sir Aurel 
Stein, published in a series of magnificent volumes, 
deal with the specifically antiquarian aspects of the 
ruins here found, whereas Professor Huntington’s 
work describes the people and the country. He takes 
it as proven and established that the cause which 
changed this region of Central Asia from a flourishing 
and cultivated countryside to an arid desert was a 
secular change of climate. It would be impossible 
to go into this question adequately within the bounds 
of this article, for the investigations and literature 
surrounding this subject are very large and form 
almost a branch of meteorology. All that will be 
advanced is that though the phenomena described 
by Professor Huntington might be explained by a 
change of climate, there would appear to be no need 
to postulate this, for the social conditions were such 
as to produce man-made denudation, which would be 
followed very rapidly by erosion and desiccation. 
This sequence is making deserts before our eyes, and 
reproducing in America, Australia, and elsewhere the 
physiographic characteristics that are described in 
Central Asia. It would therefore seem reasonable to 
apply the philosophical principle known as Occam’s 
razor, not to multiply entities (theories) unneces- 
sarily, and to see first whether the known forces, 
which we have called the fatal sequence, will account 
for the facts, before putting forward any other explana- 
tion. It is important to note here that at the time 
Professor Huntington was writing practically nothing 
was known of erosion, while the theory of a change of 
climate had been the subject of discussion and 
research for a long time. 

Let us take the case of the town of Choka in the 
Tarim Basin, described in “ The Pulse of Asia” 
(pages 160 et seg.), whose abandonment is ascribed 
to the effect of a change of climate. The ruins here 
are those of a walled town dating from about 
A.D. 1000, and lie at a height of about 7500ft. on the 
Karatash River, in the angle formed by the Choka 
Brook, which used to water the place. It was a 
provincial town which rose to importance when it 
became the capital of Buddhist kings, whom the 
Mohammedans expelled about a.pD. 1000. Its aban- 
donment is traditionally due to the failure of the 
water supply, and there is evidence from myths and 
ruins that it was abandoned fairly suddenly, 7.e., the 
water supply did not cease very gradually but very 
quickly. This may have been due to enemy action, 
but the fact remains that whereas Choka must have 
had from 3000 to 5000 inhabitants 900 years ago—and 
water for them—the Choka Brook now supplies only 
water enough for about twelve families, and in winter 
it dries up completely. It is suggested that what 
happened here was not a change of climate, but the 
same as happened in Sinai a few centuries earlier, and 
is happening in many places to-day. A period of 
prosperity, Byzantine rule in Sinai, the Buddhist 
Kings in Central Asia, leads to a large increase in 
herds which causes denudation, followed, in the 


manner we have shown, by disastrous erosion and 
desiccation, the destruction of fields and the failure 
of the water supply. These are ascribed to the anger 
of the gods, even to-day in the ‘* Dust-Bowl,” where 
farmers and their families might be seen kneeling and 
praying for rain, while their fields were being blown 
away from under them. Then comes an invasion, 
destroying the irrigation works and the townships ; 
the countryside has already become so reduced in 
value by desiceation that it pays neither the con- 
queror nor the conquered to restore the ruined works, 
and thus the final stages in the destruction are 
accelerated and the region abandoned. There is a 
legend widely spread here, according to which the 
ruin of the countryside is due to the anger of the 
gods, as “‘sand rains down from heaven.’ The 
“heavens” are in the enormous mountains, nearly 
always hidden in clouds, and the sand that rains down 
is a very fair description of the load of silt and gravel 
and stones that would be washed into the streams by 
the rain beating down on the very steep hillsides, 
now bare of cover, owing to over-grazing, and then 
spread over the fields lower down the valley. The 
legend describes with some accuracy the phenomenon 
that has ruined vast areas in the United States in the 
last few decades, and very probably did the same in 
Central Asia 900 years ago. 

Other features of this arid region that recall the 
descriptions of areas that are to-day undergoing 
desiccation are the constant haze and the large 
trees—tamarisks—standing on mounds that are up 
to 30ft. and more above the general present plane 
of the country. The fine haze is due to the wind 
taking the finer particles out of the soil, leaving the 
heavier ones to drive along the ground before the 
wind and increase its cutting power. Trees standing 
on high mounds well above the country level are 
frequent features of desiccating and eroding areas, 
demonstrating the extent to which erosion has 
already acted. Professor Huntington says the 
scenery in the South-East corner of Takla-Makan 
(the Lop Basin) desert is like that of Arizona, and 
perhaps the disaster in that region to-day can teach 
us what happened once in Central Asia. One last 
point that appears to throw doubt on the theory of 
a change of climate having occurred in the direction 
of greater dryness is the extensive deposition of sand 
and heavy gravel by the rivers of these regions. 
This must, it would seem, be due to heavier fiood 
discharges, such as would be caused by denudation, 
and not by a secular diminution in flood volume, 
such as would result from less rainfall. 

It is too much to expect that a mere study of what 
explorers and archeologists have said about Sinai, 
Central Asia, &c., would provide proof that the ruin 
of these regions is due to careless man-made denuda- 
tion, but it can establish a case for the re-examination 
of these sites from this angle in the light of modern 
knowledge of denudation and its consequences. 
Any expedition that carries out such a re-examination 
should include agriculturists with special knowledge 
of desiccating areas and also irrigation engineers 
with experience in semi-arid countries. It seems not 
improbable that review of the evidence would show 
that man has not been the helpless victim of a change 
of climate over which he had no more control than 
over the incidence of the Ice Ages; but that he has 
stupidly and in ignorance destroyed his own means 
of living, accentuated man’s struggle for existence 
over vast areas of the world, and thus caused cata- 
clysmic movements of population. The Huns and 
the Tartars and the Mongols did not sweep on in a 
destructive wave caused in the last analysis by the 
blind and accidental action of a change of climate, 
but were impelled by causes due to the preventable 





folly of man. 








Involute Gear 


ANY difficulties in connection with spur gearing 
arise in machine tool design, perhaps the chief 
of these being the problem of non-standard gear 
centres or arranging a definite ratio of gearing in a 
given centre distance. 
The easiest way out of this difficulty is, of course, 
to cut the gears with a non-standard pitch cutter, 
but if this method is used extensively it can be very 
expensive. It will be shown below, however, how 
standard cutters can be used in such instances, and 
if a smaller pitch of cutter than the pitch of the gears 
is used in all such cases, it will have the effect of 
correcting the teeth of the gears, thus reducing 
undercut on small pinions. 
It is found that by increasing the pressure angle of 
a pair of gears the length of contact is reduced, and 
a similar result is obtained if the centres of the gears 
are increased. 
If, however, the amount of increase in the centre 
distance is based on maintaining a definite minimum 
length of contact, then a good flank formation is 
assured, and, in addition, specific sliding or wear on 
the tooth flanks will be as low as possible. 





settled Government could do would be to prevent 
further destruction of the bottoms which contain the 








This modification is accomplished by using rack 


Modification. 


By F. WHITELEY. 


generating cutters of standard proportions, and of 
one pressure angle, namely, 14} deg., as this pressure 
angle is more adaptable for the purposes of correction 
than the B.S.I. Standard of 20 deg., due to the fact 
that the length of contact should be kept as large as 
possible. 

It has previously been assumed that all pinions, 
say, of less than seventeen teeth, 20 deg. pressure 
angle, should be corrected by increasing the addendum 
and reducing the corresponding addendum of the 
wheel, but no provision has been made for two gears 
of the same number of teeth which would, of course, 
be undercut. 

Therefore, in order to reduce undercut in small 
pinions, whether gearing together or gearing with a 
wheel of a greater number of teeth, and combine 
this with the best possible running position of the 
gears, all pinions of less than forty teeth, together with 
the mating gears, could be corrected by increasing 
the standard centre distance. 


THe MopvuLe System. 


In gearing to-day, however, we find that 
unfortunately, there are three common methods 
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of standard gear tooth proportions used, namely :— 


Circular pitch. 
Module pitch in millimetres. 
Diametral pitch. 

The circular pitch is, of course, very old fashioned, 
and is being gradually replaced by the diametral 
pitch. 

The trouble with the circular pitch is the rather 
laborious calculations entailed in determining the 
outside and pitch diameters, this being made much 
easier by using the diametral pitch. 

The module pitch in millimetres is used exclusively 
on the Continent, and would be recommended, if the 
metric system were universally adopted in this 
country. 

The diametral pitch, however, was originally 
named the “ Manchester pitch,’ and used in this 
country some eighty years ago, but not in the same 
way that it is used to-day. 

Actually, the “‘ Manchester pitch *’ was based on 
the addendum of the standard gear or basic rack, so 
that a lin. *“‘ Manchester pitch’ would equal 1 D.P. 
in a similar way to the metric module, although the 
module in this instance is expressed in millimetres. 

If therefore the inch module system were adopted, 
the pitch specified would indicate at once the 
addendum in inches of the basic rack, and, moreover, 
the centre distances calculated from the inch module 
system would contain only whole numbers or finite 
decimals. 

With the diametral pitch the centre distances con- 
tain recurring decimals in most cases, which are 
a continual source of annoyance, and give unnecessary 
complications. Actually, the two systems give the 
same values in some cases, for example :— 


Four diametral pitch=0-250in. addendum, and 
0-250in. module pitch=0-250in. addendum. 


Other examples will be found from the table of inch 
modules which follows :— 


Inch | | | Tooth 








Tooth 
module. | Add. depth. thickness. 
0-04 | 0-04 0- 0863 0-0628 
0-05 H 0-05 0-1078 | 0-0785* 
0-06 | 0-06 0-1294 | 0-0943 
0-08 0-08 0-1726 | 0-1257 
0-10 0-10 0-2157 | 0-1571* 
0-12 | 0-12 0- 2588 0- 1886 
0-14 | 0-14 0- 3020 0-2199 
0-16 | 0-16 0- 3452 0-2514 
0-18 0-18 0- 3883 0- 2827 
0-20 0-20 0-4314 0-3142* 
0-25 | 0°25 0-5393 0-3927* 
0-30 | 0-30 0-6471 0-4712 
0-35 0-35 0- 7550 0-5498 
0-40 | 0-40 0-8628 | 0-6283* 
0-45 0-45 0-9707 0- 7069 
0-50 0-50 1-0785 0-7854* 
0-55 | 0-55 1- 1864 0- 8639 
0-60 0-60 1- 2942 0- 9424 
0-70 0-70 1-5100 } 1-0996 
0-75 0-75 | 00-8678 1-6178 1-1781 
0-80 0-80 | 0- 9257 1-7257 1 - 2566* 
0-90 0-90 1-0414 1-9414 1-4138 
2-1571 1-5708* 


1-00 1-00 1-1571 
) ! | 





The dimensions marked with an asterisk indicate existing 
diametral pitch values. 

It is suggested that this system should be used 
for all gear calculations, and the formule given 
below are therefore based on the inch module system. 

It has been previously stated that by increasing 
the pressure angle of a pair of involute gears, it would 
still be possible to cut these with a rack generating 
cutter of 144 deg. standard pressure angle, and it is the 
direct result of that property of the involute which 
allows the centre distance to be varied. 

The method adopted is to make the centre distance 
of the gears slightly greater than the standard centres, 
increase the root and outside diameters, and cut the 
gears with a standard generating cutter to a calcu- 
lated tooth depth. 

The increase in the root diameters may be divided 
according to the ratio of the two gears, so that, in 
addition to the increase in centres, addendum correc- 
tion takes place on the wheel and pinion. 

The amount of increase in centre distance is 
governed by the approximate pressure angle required, 
and also by the pitch of cutter available. 

The formula for calculating a pair of spur gears is 
given below :— 


Let t=teeth in pinion. 
T=teeth in wheel. 
~=pressure angle of cutter. 
9;=pressure angle of gears in 
position. 
C=centre distance before extending centres. 
C,=centre distance extended. 
M=cutter module in inches. 
M,=module of gears in inches. 
A=addendum of cutter. 
B=root radius of wheel. 
b=root radius of pinion. 
Pr.=pitch radius of wheel. 
pr.=pitch radius of pinion. 
O=outside radius of wheel. 
o=outside radius of pinion. 
ht.=full depth of tooth. 
D=ded. of wheel. 
d=ded. of pinion. 
(X,+X,)=total amount of cutter withdrawal. 


extended 


the form of tooth in the extended position being 
denoted by the full lines, and the form of tooth, if 
cut to standard proportions, being shown by the 
dotted lines, the amount of increase on the profiles 
of the two gears being the difference between the 
profiles shown in full and those shown dotted. A 
very important factor regarding gears cut to suit 
extended centres is that the base diameters of the 
respective gears are the same as gears cut to suit 
standard centres, so that it is from the base circles 
of the two gears that the initial calculations are based. 

Imagine two base circles previously calculated 
from the centres C, the pressure angle of the gear 
and cutter 9, being moved apart a distance to equal 
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FiG. 1—SHOWING PROFILES OF EXTENDED 
CENTRES GEAR TOOTH 


a new centre distance C,, and the base circles not 
having been altered the pressure angle will be increased 
to 9, from the formula, 


; cos 9 C 
Cos asta 
1 
from which we have the following proportions 
oe 
C, cosp M, 


Now the sum of the base widths of two gears cut 
to standard depths 


=r cos 9+2C (inv. 9) cosqg . (a) 


when (inv. ¢) is an involute function, the value of 
which can be taken from tables. 
Similarly, the sum of the base widths of two gears 





Tre ENGINEER 


FIG. 2—SHOWING CONSTRUCTION OF EXTENDED 
CENTRES GEAR TOOTH 


cut to suit extended centres, as shown in Fig. 2 (one 
tooth only being shown), 


=r cos 9+2C (inv. ¢,) cos@ . (6) 


and the difference (b)—(a) is the amount by which 
the base widths of the standard gears must be 
increased for the gears to be correct thickness at the 
extended centres, and this difference 








In Fig. 1 two gears, both of twelve teeth are shown, 


=2C cos 9 (inv. 9,—inv. 9). 


The total cutter withdrawal necessary to give this 
increase 
__2C cos 9 (inv. 9,—inVv. 9) 
és 2 sin 9 





C (inv. 9, — inv. 9) . 
entuans i 4 =(X,+X) 
tan 9 
Thus the total amount of rack withdrawal is equal 
to the total increase in the root radii of the two gears, 
so that given the sum of the standard root radii 
=C—2 A, when A=-addendum of cutter, we get 
C (inv. 9,—inv. 
(B+b)=(C—2 A)-4 ¥ AY SN. 9 
It now remains to determine the respective root 
radii of the gears, and as these should be in propor- 
tion to the numbers of teeth, we have 





a Oe 1%, Ss 
D= “ pa a I nd d= a, and 
' t p 
l a _— l T fe 
ii : 
Re 24s __txd, 
PR= TT and p? rT 


Therefore 
B=PR—D and b= pr—d. 

To calculate the outside radius of the respective 

gears, we have 

O=B-+At and o=b-+At, 
when At=C,—0-157M—(B+-6), and 
=0-157 M. 

From the formule given, the necessary calculations 
can be made for the outside, pitch, and root diameters 
of the gears when given the amount of increase in 
centre distance. 

The amount of increase is, of course, governed by 
the length of contact required ; therefore after having 
fixed the extended centres C,, selected a standard 
cutter module M, and calculated the diameters of the 
respective gears, it is advisable to determine the 
contact ratio by the formula 
Contact ratio 


clearance 


V 0?—(PR cos 9,)? rv o*—(pr cos 9,)?—C, sin 9, 
m™ M, cos 9, 
An example based on the above formula is given 
below :— 
Given T=12. 


= 12. 
C,=6- 500in. 
2x 6-5 ae 
and M,- ——— ==: (): 54167. 


(12+ 13)" 
Let M=0-5. 
o=14}°. 
0-5 (12+ 12) 


5) 


Then C= ~6-000in. 


Ceos @ 6-000 « cos 144 »6°— 40’ and 
08 ¢ - ee *. == 26°— 40’ an 
nena ee 6-500 
i ‘ 6-000 (inv. 26 40’— inv. 143°) 
(X, T X,)= . 


. tan 14} 
=(Q)-725in. 
(B-+-b)= (6-000 — 2 © 0-5785) + 0-725 


= 5-568. 
In this case 
D=d 
6-5—5:56 
and D Mp =(): 466in. 

14 {2 
'V13 

9x 6°5 

PR= Ge = 3-+250in., and 


pr=3-250in. 
B=3-25—0-466=2-784in. and 6=2-784 
ht=6-500—0-157 M—5-568 
=0-854in. 
O=2-784+ 0: 854in.=3-638in. and 
o=3-638in. 
To check for length of contact, we have 
Contact ratio 
=/ 3-638?— (3-25 cos 26°—40’)? + 
V3: 638?— (3-25 cos 26° —40’)?— 
6-5 sin 26°—40’ Me 
t 0-54167 cos 26°— 40’ 


=0-962 








_ 1-463 
~ 1-§205 
Now this value is too small, and would not give 
continuous contact, so that the value M must be 
increased to, say, 0°510in., and we have 
T=12 
t=12 
C,=6- 500in. 
M, =0- 54167 








M=0-510 
Then 
co 07510 2+ 12) 6-12 
2 
cos qy= te coe MP 24 —17’ and 
. 6-12 (inv. 24° — 17’— inv. 143°) 
ae MME fr Co 
=0-516in. 
B-+b=(6- 120—2 x 05785) +0-516 
=5-479in. 
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In this case 
D=d 
6: 5—5: 479in. 


and D=- = 
14/2 
a? 12 


PR=3-25in., as in previous example 
B=3-25--0-510=2-740in. and b=2-740in. 
ht=6-500—0-157 M—5-479in.=0-94lin. 
O=2-740+-N-941—3-68lin. and o=3-68lin. 


=0-510in. 





To check for length of contact we have, as before : 
Contact ratio 
=4/3-681?—(3-25 cos 24°—17’)?+ 
/3-681?—(3-25 cos 24°—17’)?— 
6-5 sin 24°—17’ 
tm 0:54167 cos 24°—17’ 
1-701 
= 1-550 = 1 | 
and this ratio ensures constant engagement. 
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Steel Institute. 


No. II. 


(Continued from page 505, November 4th). 


IVHE afternoon session was devoted to the considera- 

tion of the Third Report of the Steel Castings 
Research Committee. The chair was taken by Sir 
Harold Carpenter, F.R.S., and he was supported by 
Mr. W. B. Lake (Vice-President of the Institute of 
British Foundrymen). 

The Chairman welcomed members of the Institute 
of British Foundrymen and of the General Steel 
Castings Association, after which the Report as a 
whole was briefly introduced by Mr. W. J. Dawson 
(Chairman of the Steel Castings Research Com- 
mittee), who drew attention to the formation of the 
Foundry Practice Sub-Committee, all the members 
of which, he said were actively engaged in foundry 
operations. 

STEEL CASTING RESEARCH. 

The first section of the Report presented for dis- 
cussion was Section V, being the First Report of the 
Moulding Materials Sub-Committee. Mr. W. J. Rees 
(Chairman of the Sub-Committee, in submitting it, 
mentioned that the Sub-Committee was formed in 
1936, and said that the Report contained an account 
of a little more than two years’ work of the Sub- 
Committee. He added that the programme which had 
been arranged was very comprehensive, but that 
parts of it had not yet received any consideration at 
all. He emphasised the necessity for standardisation 
of methods of testing moulding sands in this country 
first of all, and that afterwards the attempt should 
be made to get international standards. 

Mr. J. G. Pearce (Director, British Cast Iron 
Research Association), who said that this subject was 
of vital importance to all makers of cast material, 
added that the British.Cast Lron Research Association 
began its work on moulding and core sands about 
twelve years ago under the supervision of Mr. Rees 
at Sheftield University. That work was transferred 
some yéars later to the headquarters of the Associa- 
tion, but the valued connection of Mr. Rees had been 
retained. In the early days the importance of mould- 
ing materials and their control was very much less 
accepted than it was to-day, but whilst British 
deposits of natural moulding sands, at all events so 
far as ironfounders were concerned, were abundant 
and satisfactory, it had been left as a whole to the 
Americans to establish sand testing methods. Conse- 
quently, the apparatus that was formulated originally 
both for testing and control aimed at simplicity and 
cheapness. The appointment of the Moulding 
Materials Sub-Committee was welcomed, for it was 
necessary now to arrive at standard methods of 
testing which would ultimately become national 
standards. The difficulties in the way, however, were 
many, but it was not felt that they were insuperable. 
So far as the present position was concerned, it was 
not too much to claim—and he spoke for the iron 
foundrymen—that the success of any system for the 
quantity and continuous production of castings 
depended largely on sand. control and improvements 
in moulding materials. The small jobbing foundry 
could get along using the methods which had been 
customary for several generations, but during the 
past few years there had been an enormous develop- 
ment in quantity and continuous production of 
castings using an almost closed sand cycle, and the 
development of sand testing would have been impera- 
tive in that connection had no other steps been taken 
to that end. He concluded by remarking that the 
Cast Iron Research Association’s Report No. 2030, 
mentioned in the present Report, would shortly be 
published and would be presented at the International 
Foundry Congress which was being organised by the 
Institute of British Foundrymen in June next year. 

Mr. W. B. Parkes said there were two points in the 
Report on which his experience seemed to differ from 
that of the members of the Sub-Committee. The first 
was the relationship between the burning or sintering 
point and the constitution of the moulding material. 
The Sub-Committee regarded the material on the 
surface of the sand as the important factor, but tests 
he, had carried out indicated that sands with a 
refractory base in the form of clay worked more 
easily. The second point was the effect of silt on 


permeability. Some years ago he was concerned with 
permeability measurements on a number of mixtures 
of coarse and fine sands, and it was found that the 





addition of 5 per cent. of silt to really coarse sand, 
such as that mentionsd in the Report, produced a 
fall in permeability of between 20 and 50 per cent., 
depending on the ratio of the diameter of the particles, 
whereas in the Report it was stated that a bonded sand 
containing 5 per cent. originally was increased to 
10 per cent. silt, but there was no appreciable fall in 
permeability. Referring to sieving, Mr. Parkes said 
there was considerable difficulty in getting a fine 
sieve to last any length of time. Such sieves easily 
became damaged and for that reason the results were 
not altogether desirable. The substitution of a 
strong water current seemed to offer a solution of that 
problem but if that was to be successful it would be 
necessary to have a great deal more standardisation 
than existed at the present time. Not only would 
the tubes and velocities have to be standardised, but 
it would be necessary to get some correction for the 
change in the viscosity of water with change in 
temperature. 

Dr. J. G. Sker! said it had fallen to his lot to devise 
a certain method of testing, but one of the difficulties 
he had found was the degree of accuracy with which 
one could approach the results. The question of 
elutriation and sieving was gone into in some detail 
in the Report, but he recalled that in about 1923 a 
Swedish scientist devised a method for dealing with 
small particles, which had been taken up in this 
country and was a far more accurate method than 
elutriation could ever be. This method depended on 
weighing particles by time and weight and the results 
were very accurate. The Committee had retained 
Boswell’s method because it was felt at the time that 
the accuracy of it was sufficient. The Committee, 
however, would have to decide the method which 
gave the greatest accuracy, and his own impression 
was that no method of elutriation would do. Another 
point was that it was time the whole of the literature 
on moulding sands should be thoroughly gone into 
and that the results of the large amount of work 
carried out in this country, America, and Germany 
should be set down. There was a great danger of 
work being duplicated unless there was a greater 
study of the results already obtained. He felt that 
some of the work in this Report was rather unneces- 
sary, as similar work had been carried out before, 
although, perhaps, the results had not been pub- 
lished. 

Mr. E. Wharton said there was no doubt the time 
had come when methods of testing sands and mould- 
ing materials should be standardised and those who 
were familiar with elutriation and sieving methods 
had realised for some time the difficulties of the 
position which was now being investigated by the 
Sub-Committee. Sieving was by no means satis- 
factory, and a word of warning in that connection 
might not be out of place; he suggested that when 
they got back to their works they should test all their 
sieves to see to what extent they were inaccurate. 
He had in his own laboratory a number of sieves 
which gave 95 per cent. outside the standard figure, 
whereas only 10 per cent. was allowed, and those 
sieves came from a maker who was well known in the 
trade. 

Mr. F. N. Lloyd remarked that, although the 
Report stated that the important factors were 
refractoriness, sintering, and bonding, he thought 
there was another one, namely, the texture of the 
sand. Many of the troubles of steel founders were 
caused by what was called the penetration of the 
steel, which he thought was due to capillary action, 
into the mould itself. The founder, of course, was 
compelled to make a compromise in order to try and 
prevent this penetration, but it was a matter which 
was not mentioned in the Report, yet it would have 
to be tackled by the Committee in the future. The 
compromises which could be made were dependent 
on the raw materials available. Commenting on the 
remark by Dr. Skerl with regard to the study 
of the bibliography. and the desirability of a 
more complete survey of the work that had been 
done already, he: rather thought that Mr. Rees 
would say that all the previous literature had 
been thoroughly studied. Moreover, in his view 
the problem of the British steel founder was different 
from the problem of the American or Continental 





founders, whose raw materials were quite different. 








The British founder had to investigate what was the 
best he could do with the materials he had available, 
both on the question of economy and quality. 
Furthermore, the British steel founder had to work 
to a standard of quality at least as high as that 
required in most countries in the world, and higher 
than that in a good many. Therefore, to that extent, 
he had a double problem to face. Whilst we should 
study all the work that had been done elsewhere, the 
fact remained that our problem was, to some extent, 
exclusively our own and it was necessary to tackle 
the matter more or less de novo. 

Mr. Rees, replying briefly to the discussion, empha- 
sised the point made by Mr. Lloyd that the problem 
in this country is essentially its own problem. A 
great deal of work had been done in other countries, 
but much of it was not applicable to the particular 
raw materials available here, and of which we had to 
make the best use possible. In reply to Mr. Parkes, 
he said that a point which had arisen from the investi- 
gations so far was that there was not a perfectly 
straight line connection between the refractoriness 
of the sand and the rate at which it sintered. But 
there was a straight line connection between the 
actual refractoriness and the rate at which the sand 
would burn. The Sub-Committee did not regard the 
work already done on sintering as by any means 
complete. Indeed, foundrymen had only just begun 
to understand some of the things, and further experi- 
mental investigations were necessary. As to the 
effect of silt on permeability, whilst it was not safe to 
dogmatise, it was clear from the work done already 
that there were some sands the permeability of which 
would not be reduced by the addition of silt, although 
in other cases he was ready to accept the view that 
the addition of silt would reduce permeability. On 
the question of sieving, the Sub-Committee was 
quite clear that mechanical sieving would have to be 
studied. 

Replying to Dr. Skerl on the degree of accuracy 
which could be expected from results, Mr. Rees said 
it was obvious that the degree of accuracy desired 
could not be obtained at the moment, and the 
element of compromise must always be present. He 
assured Dr. Skerl that the Sub-Committee had 
endeavoured to look up all the work that had been 
done, and where its own work so far had duplicated 
to any extent work done in America, or on the Con- 
tinent, that duplication had been deliberately under- 
taken because it was our own particular problem. 
It was necessary to study to what extent the sands 
and clays of other investigators were applicable to 
the conditions here. The work done had shown to 
some extent that they were not and that the character 
of our own raw materials must receive a great deal of 
consideration. 

Section IV of the Report, “The Strength and 
Ductility of Cast Steel during Cooling from the 
Liquid State in Sand Moulds—Part IT,” was then 
presented by Mr. H. F. Hall. 

Dr. C. H. Desch, F.R.S., said that although this 
section of the Report emphasised that the factors 
which determined the strength of a casting during 
cooling were complex and that it was not possible by 
a simple test to determine all those factors, most 
ingenious methods had been made use of to determine 
some of them. He had been particularly impressed 
by the last method used of casting bars having a 
restraint at the end and having an enlarged bulb, as 
a means of determining the liability to tearing. 
When that matter was last discussed, the question 
was raised as to the effect of carbon on the liability to 
fracture of castings during cooling, and it was pointed 
out that whilst the increase of carbon in the earlier 
tests seemed to show worse results, yet in practice it 
was found that 0-25 and 0-35 carbon castings were 
less liable to tear than the 0-2 carbon castings. That, 
however, did not seem to have been the case in the 
last series of tests, in which the bars were of a similar 
composition, namely, about 0-39 carbon. It would 
be interesting to see a similar series of tests made, 
keeping the manganese fairly constant over a range 
of carbon content. 

Mr. L. E. Benson made two suggestions which, he 
thought, might be useful in further work which might 
be done. The first referred to the method used by 
Mr. Hall and his colleagues to determine the “ crack- 
ability.” What determined it was the resistance 
which the sand of the mould offered to the con- 
traction of the steel. Whether the steel would crack 
depended on the resistance which the sand provided 
between the ends of the test piece, and he suggested 
that an arrangement of springs might be devised 
which would allow even contraction and permit of the 
resistance being controlled. Unless something of that 
sort was done it would be very difficult to compare 
one set of experiments with another, and one steel 
with another. Another variable which might creep 
in was the soundness of the test piece itself, and he 
inquired of Mr. Hall whether the bulb on the test 
piece showed any unsoundness and whether the 
fractures in the bulb could be said to extend to the 
shrinkage cavity in the middle. He had seen cases 
of contraction cracks which showed on the outside, 
but they had started on the inside of the section, and 
in a plastic material like hot steel the stress concen- 
tration effects would not necessarily occur at the 
change in the section. He had no doubt that such 
cracks could occur, but that they could be cured by 





adequate feeding. 
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Mr. Hall, replying, said that an insufficient quan- 
tity of tests was available at the moment to be able 
to build up any well-founded theory on them and it 
was necessary to wait for further work before that 
could be done. The work mentioned by Dr. Desch 
on the effect of carbon in increasing the tendency to 
tear had not been proceeded with because it was con- 
trolled, to some extent, by outside forces, and also it 
was felt that the test itself needed the supplementary 
information which it was hoped would be available 
as the result of the flanged bar test, which, combined 
with the test on the machine, would enable the whole 
story to be told for each steel. He did not think the 
suggestion by Mr. Benson to substitute spring control 
for the contraction of the bar inside the sand moulds 
was feasible, because the object was to make the test 
as nearly as possible similar to actual foundry con- 
ditions. If they adopted the suggestion of Mr. 
Benson the test would lose a great deal of its practical 
value. Nevertheless, such a scheme of springs had 
been used by investigators in the United States. As 
to the unsoundness of the bars, it was probably safe 
to say that where there were fractures in the bulb 
the bar must be unsound. On the question of whether 
the fractures in the bulb extended to the shrinkage 
cavity, he suggested that the value of the casting 
was probably not influenced by the cavity except in 
so far as it affected the temperature and rate of 
cooling. The bigger the cavity the higher the rate 
of cooling would be. 

Section III of the Report, “‘ Copper Steel Castings,” 
was then presented by Mr. Martin Alexander. 

Mr. W. B. Sallitt (Copper Development Association) 
said that whilst the paper showed that the addition 
of copper or copper pius chromium constituted an 
effective and cheap method of improving the mech- 
anical properties of cast steel, he felt somewhat 
doubtful whether temper hardening was really the 
most practical means of effecting that improvement. 
Temper hardening was an interesting phenomenon, 
but appeared to have certain disadvantages of a 
practical nature. In the first place, there was the 
danger of embrittlement and, in the second place, the 
temper hardening process was a function of both 
‘temperature and time, and both those factors must 
be fairly accurately controlled. One wondered, how- 
ever, whether such control was really practicable in 
the majority of foundries or even possible with many 
castings. Admittedly, a number of foundries were 
successfully using that process, but one wondered 
whether with castings which showed a wide variation 
in sectional thickness, there was not some danger of 
light sections tending to soften before precipitation 
had even got under way in the centre of heavy 
sections. A safer and much easier way to use coppe1 
in steel castings might be to raise the copper content 
to between 1-5 and 2 per cent. and to rely on straight- 
forward normalising or quenching and tempering 
treatment. By that means it was possible to obtain 
tensile properties at least as good as, if not better 
than, those of the temper hardened 1 per cent. copper 
steels, without the risk of embrittlement. For 
example, a normalised cast steel containing 0-3 per 
cent. carbon and 1-75 per cent. copper had a tensile 
strength of 50 tons per square inch, which was con- 
siderably higher than any figure obtained with the 
temper hardened 1 per cent. copper steels tested by 
the author. Another advantage of higher copper 
content was that in heavy castings with a copper 
content of 1—1-25 per cent., one was quite likely to 
get marked temper hardening after simple air cooling ; 
for example, if the cooling time from 900 deg. Cent. 
to normal temperature approached four hours, pre- 
cipitation would occur and result in a jump in tensile 
strength and possible embrittlement. With higher 
copper contents, however, that did not happen. The 
paper brought out the improvement in the properties 
of chromium steel resulting from copper additions in 
the annealed and normalised conditions and bore out 
what he had previously said, the improvement being 
in tensile strength, yield ratio, and also in ductility 
and impact values. 

Mr. Alexander, in reply, suggested that the com- 
position of steel would depend on the design of the 
casting. If the casting was of simple form then the 
copper content might vary. On the other hand, if 
the casting was more complicated, it would be advis- 
able to keep the copper content constant and develop 
the mechanical properties by annealing followed by 
normalising. 

Section II of the Report was next presented. It is 
entitled ‘‘ The Fluidity of Iron-carbon and other Iron 
Alloys,’ and Professor J. H. Andrew presented 
Part A, on “‘ The Fluidity of Alloy Steels.” Part B, 
‘* The Ruff Fluidity Test,” was presented by Mr. T. R. 
Walker, and he was followed by Mr. R. J. Sarjant, 
who presented the portion dealing with “ Fluidity- 
temperature Relations of Cast Steels of Various 
Compositions.” 

Mr. C. H. Kain gave a summary of some further 
work done in one of the foundries referred to by Mr. 
Walker on the “ Ruff” fluidity test, and added that 
the temperature readings had been taken as closely 
as possible under the conditions recommended by 
Dr. Hatfield in Appendix 2 of the Second Steel 
Castings Report published in 1936. The same 


operator, working under as nearly as possible identical 
conditions, had taken all the readings. After giving 
@ summary of eighteen heats, Mr. Kain said the 
results seemed to indicate that the “ Ruff” test was 





more sensitive in the lower temperature ranges. As 
a result of collaboration between the foundry foreman 
and the furnaceman it had been decided in that 
particular foundry to recommend certain lengths of 
rod as a test of fluidity before tapping the furnace. 
In addition to the tapping temperature, a record was 
also kept of the temperature at pouring the first few 
moulds, and a number of observations had been made 
on converter and electric steels. Those tests were 
made before the mechanism of the “* Ruff” test was 
perfected, and no lengths of run were available at 
the moment, but it was proposed to carry out further 
tests incorporating the ‘ Ruff’ method. The results 
so far obtained indicated that converter steel in that 
particular foundry was consistently hotter than the 
electric steel by about 20-30 deg. Cent. Readings 
taken during casting showed that the rate of loss of 
temperature of converter steel was the same as with 
electric steel, which appeared to disprove the sugges- 
tion that converter steel owed its suggested better 
life or fluidity to exothermic reactions proceeding in 
the metal which maintained the temperature. When 
the results were plotted in a series of curves it was found 
that 87 per cent. of the curves were parallel. The 
difference in the rate of loss of heat of the remaining 
10 to 13 per cent. might very probably be due to 
differences in the temperature of the ladles into which 
the steel was poured. To make the investigation 
perfectly accurate it would be necessary to record also 
the temperature, and physical details of the ladles 
employed, but it was considered that the evidence 
indicated very strongly that the temperature was the 
all-important factor in obtaining fluid steels. 

Dr. C. H. Desch, F.R.S., said he always objected 
to the use of the term “‘ fluidity ’ in the manner it 
was used in that section of the Report, because 





fluidity had a prefectly definite meaning, i.e., the 
reciprocal of viscosity. In that case it was not the 
fluidity but a combination of a number of different 
factors, of which fluidity was only one. He had 
suggested himself that the term “floating power ” 
might be used. It was a little confusing in physical 
papers to speak of the fluidity of slags and the 
fluidity of metals. 

Mr. T. R. Walker, in reply, said that he himself 
had objected to the term “ fluidity ” two years ago 
in that same room and various terms were suggested, 
but the Steel Castings Research Committee decided 
to use the term “ fluidity” and it defined what it 
meant by it, which was not the reciprocal of viscosity. 
He feared that the matter would have to be left as 
it was. Replying to Mr. Kain, he said the suggested 
standard lengths of Ruff rod would only apply to the 
foundry which Mr. Kain had in mind, but that did 
not detract in any way from the test itself, which, 
after, all, was a comparative test, and too ‘much 
must not be expected from it. Although the Ruff 
rod test might be regarded as mueh less sensitive 
than the spiral, actually it was very useful to the 
foundryman. 

The Chairman, remarking on the value of the 
Report and the discussions upon it, expressed appre- 
ciation of the support and interest of the General 
Steel Castings Association and the Institute of 
British Foundrymen in conjunction with the British 
Cast Iron Research Association. He congratulated 
Mr. Dawson, the Chairman of the Steel Castings 
Research Committee, and added that although Mr. 
Dawson was very modest as to the part which he 
himself had played in the work, it was obvious that 
the Chairman was an important factor in such 
investigations. 








Television. 


By SIR NOEL ASHBRIDGE. 


Introduction.—It is perhaps not generally realised 
that the discoveries and scientific suggestions on 
which modern television is based were made at 
intervals over a period of more than fifty years. 
It will not, of course, be possible in this lecture to 
review all the work on this subject—or even all 
the important work—which has been carried out 
over such a long period. Nevertheless, it may be of 
general interest to point out some of the steps in 
the development of a sciénce which, for many years, 
presented apparently insurmountable difficulties, 
at the same time giving an outline of elementary 
principles. 

In 1873, a telegraph operator named May made 
the discovery, almost accidentally, that the value 
of selenium resistances varied according to the 
amount of light falling on them. This property 
of selenium was afterwards confirmed by W. Smith 
and W. G. Adams. The great significance of this 
discovery lies in the fact that it provided for the 
first time a means whereby an electric current could 
be generated, the value of which varied in sympathy 
with the intensity of a beam of light. From this 
it was possible to conceive the bare idea of converting 
the information contained in a picture consisting of, 
say, an arrangement of black and white areas into 
an electric current, which, in turn, might be trans- 
mitted to a distant point and reconverted into the 
original picture. It was clear, however, that a single 
electric current could not simultaneously represent 
all the black and white areas comprising the picture ; 
in fact, if it were desired to do this it would be 
necessary to divide the picture up into a large number 
of minute areas and transmit a corresponding number 
of separate electric currents, to represent the black- 
ness or whiteness of each area. While this is scien- 
tifically possible, and television on these lines has 
in fact been demonstrated, it is certainly not a prac- 
ticable method, particularly as applied to wireless 
transmission. It became necessary, therefore, to 
devise some method by means of which the whole 
picture could be transmitted by a single electric 
current of varying strength. This can be effected 
by dividing the picture into a large number of minute 
areas or elements, and employing a method by which 
a current is generated, the strength of which varies 
according to the amount of light reflected from each 
section taken in turn. One such process employs a 
beam of light and a selenium cell, but it is perhaps 
easier in the first instance to envisage the transmission 
of a still picture, although this constitutes picture 
telegraphy rather than true television. 

The principle consists of allowing a fine beam of 
light to traverse the picture in horizontal lines, one 
immediately below the other, until the whole surface 
has been explored. The light reflected from the 
surface will, of course, vary according to whether 
the beam is passing over a black or a white area, 
and, if it is focused on to a selenium cell, the current 
passing through the cell will vary corresponding with 
its varying strength. This current can be transmitted 
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either by a pair of wires, such as a telephone cable 
or by a wireless transmitter. At the receiving end 
the process has, of course, to be reversed. Many 
methods have been proposed for doing this; one 
simple one consists in causing @ metal point to traverse 
a sheet of chemically prepared paper in lines syn- 
chronised with those traced by the beam of light 
across the picture at the transmitting end. The 
current of varying strength which has been trans- 
mitted flows at the receiving end from the metal 
point through the chemically prepared paper to a 
metal drum on which the latter is stretched. This 
causes marks to be made on the paper of a density 
corresponding with the strength of the current. 
When the whole surface has been covered in this 
way by the metal point, the complete picture will 
be found to have been reproduced on the paper. 

This elementary picture telegraphy process is 
comparatively simple in principle, but television 
essentially includes the transmission and reproduc- 
tion of moving objects, which naturally introduces 
considerable complication. In the first place, the 
exploring of the subject element by element by a 
beam of light—usually called scanning—must be 
carried out rapidly, and the process repeated a 
sufficient number of times per second to give the 
illusion of uninterrupted movement when the picture 
is reproduced. Fortunately, the eye possesses a 
property known as the persistence of vision, without 
which good television—and, incidentally, the ordinary 
reproduction of cinema films—would be impossible. 
By persistence of vision is meant merely that the 
eye continues to see an illuminated object for a short 
space of time after the illumination is removed. 
For example, if an electric lamp were switched on 
and off sufficiently rapidly, the light produced would 
appear to be continuous. This phenomenon is 
important in everyday life, since if it did not 
exist an electric lamp would actually appear to 
be switched on and off 100 times a second, which, 
as a matter of fact, it is when supplied from the 
ordinary standard A.C. supply mains. : 

In 1884, Nipkow, the Polish scientist, invented his 
now famous perforated disc, which provides one 
method of carrying out this scanning process 
sufficiently rapidly to allow the phenomenon of the 
persistence of vision to be made use of. Nevertheless, 
practical results as applied to actual television did 
not follow for many years, largely due to the non- 
existence of thermionic valves, which are essential 
for magnifying and controlling the feeble currents 
generated by selenium light cells. In fact, it was 
necessary to wait for the remarkable progress made 
during the war and the years immediately following 
on the development of these devices. However, 
in the intervening period, certain discoveries were 
made which eventually aided the achievement of 
practical television. 

One very important landmark took the form of a 
scientific forecast—one of the most remarkable 
ever made. In 1908, A. A. Campbell Swinton wrote 
a letter to Nature describing a device which he con- 
sidered was a scientific possibility; this was the 
forerunner of the now famous “ Emitron” tube, 
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which, however, was not developed in practical form 
until some twenty-five years later. This special 
form of electron tube constitutes the essential feature 
of the system now used for generating the picture 
currents at the London Television Station. It has 
been developed in this country in the laboratories 
of Electric and Musical Industries, Ltd. In the 
United States a tube based on the same principle 
has been produced by the Radio Corporation of 
America, and in other countries similar devices are 
being developed. 

It is necessary to return to the period between 
about 1923 and 1928 to review some of the pioneering 
work carried out prior to the development of the 


Emitron tube. In this country, J. L. Baird was 


responsible for much of this work, and in 1928 he 
was demonstrating a complete system of television 
based on scanning with 30 lines and transmitting 
pictures at the rate of i24 per second. At the trans- 
mitting end, one form of his apparatus employed a 
mirror wheel, a development of the Nipkow disc 
principle, for scanning in conjunction with selenium 
cells, the light beam in this case being produced by 
an electric arc. At the receiving end a neon glow 
lamp produced the light source, which was controlled 
in brightness by the current received from the 
transmitter. The picture elements were reassembled 
on @ ground glass screen by means of a rotating 


Nipkow disc synchronised with the rotations of 


the mirror wheel at the transmitting end, by suitable 

















television is carried out. In the Marconi-E.M.I. 
system the first stage of the process is to produce an 
image of the object to the televised by means of an 
optical arrangement similar to an ordinary photo- 
graphic camera, and the method of scanning direct, 
say, a living person is not used, although the essential 
principles of scanning remain the same. Thus, the 
following explanation will apply to the televising of 
an image of an actual scene enacted at the time of 
transmission or of an ordinary cinematograph film. 

I have already said that in order to convert the 
information contained in a picture to a single electric 
current which can transmit this information by virtue 
of its variation of strength, it is necessary to divide 
the picture into minute imaginary elements. It then 
becomes necessary to devise some means of producing 
a current which can represent the degree of illumina- 
tion intensity of each element taken separately in 
turn, following, say, horizontal lines. If this is done 
we get a current of more or less varying amplitude, 
and its value at any instant represents the density of 
the picture element which is being traversed at that 
instant. To produce this current, the Marconi- 
E.M.I. process employs the special electron tube known 
as the ‘‘ Emitron.” 

The tube itself is made of glass, and is of the shape 
shown in Fig. 1. It is highly evacuated and contains 
the following essential components. There is, first 
of all, an incandescent filament which forms the 
cathode and is capable of giving a considerable 
































and the photo-sensitive cells and, by capacity, to 
the metallic backing behind the mica sheet. By 
applying suitable oscillating voltages to the two pairs 
of control coils external to the tube, the electron 
beam can then be made to scan the mosaic screen— 
that is to say, to draw imaginary lines in such a way 
that in the received picture the scanning spot moves 
from left to right, starting at the top left-hand corner 
and travelling across to the right-hand corner, and 
then flying back to the left-hand side, repeating the 
same process, but shifting down by the width of one 
line before starting a new one. Ultimately the beam 
arrives at the bottom right-hand corner, when it is 
caused to fly back to the top left-hand corner, and the 
whole process is started over again. 

We now have to consider the effect which the image 
of the scene to be televised has on the mosaic screen 
composed of light-sensitive elements. If at any 
instant @ number of elements lie in an area on which 
light is falling they will become active and emit elec- 
trons, and since they in themselves have electrical 
capacity they become charged. This process will con- 
tinue so long as light falls upon any element or group 
of elements; in fact, until the moving electron 
beam comes into contact with one of the particular 
elements in question. When this happens the 
element is discharged, and in effect current flows 
through the tube between the cathode and the 
metallic coating on the back of the mica. The 
strength of the current due to the charge on any one 
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FIG. 2—TYPICAL WAVE FORM, MARCONI!-E.M.I. SYSTEM 


electric impulses interspersed with the picture 
signals. 
Although an experimental service—to which 


further reference will be made—was operated by 
the British Broadcasting Corporation for many 
months, this system was never developed successfully 
on a service basis, the principal difficulties being 
the lack of definition resulting from the use of only 
3) lines, and the unsteadiness of the picture due to 
the low picture repetition frequency of 12} per 
second. It is interesting to note that the phenomenon 
of persistence of vision is not sufficiently marked to 
bridge the gap between pictures reproduced at this 
frequency. Ultimately laboratory work made it 
clear that systems of this sort would shortly be 
superseded by those capable of giving “high 
definition,” and it is a system of this type which 
is at present in operation at the London Television 
Station. 

For the generation of the picture signal currents, 
this system—for which the Marconi-E.M.I. Television 
Company was responsible—depends on the Emitron 
tube, to which reference has already been made 
and which will be described in detail at a later stage. 

Problems on the receiving side equivalent to 
those of transmission were solved by the develop- 
ment of the cathode ray tube. These tubes were 
originally of interest mainly for the observation 
and measurement of certain types of electrical 
phenomena. With certain modifications they are 
eminently suitable for the production of a television 
picture and nearly all receivers at present on the 
market incorporate them as an essential feature. 

The Marconi-E.M.I. System.—We must now con- 
sider in rather more detail than has been attempted 
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emission of electrons. With this are associated elec- 
trodes which accelerate and focus the emitted elec- 
trons into a fine parallel beam. This device by itself 
is known as an electron gun, and its function is to 
project a fine stream of electrons at a screen which is 
mounted inside the tube with its plane at an angle 
of about 55 deg. to the direction of flow of the electrons. 
Two pairs of coils at 90 deg. with each other are 
fixed outside the tube in such a position as to make it 
possible for the beam to be deflected both horizontally 
and vertically by virtue of the electro-magnetic fields 
set up by currents through the coils. The screen, 
which measures about 5in. by 4in., is constructed in 
the following way :—There is a thin sheet of mica 
with a thin metal covering on the side remote from 
the electron gun. A wire sealed into the glass makes 
contact with this metal covering. On the other side 
of the mica sheet there is a fine-grained mosaic con- 
sisting of a very large number of minute beads of 
silver, which are separated from each other, and which, 
together with a deposit of cesium, form photo-electric 
elements which emit electrons when exposed to light. 

It will be seen from the diagram that this screen is 
mounted with reference to the electron gun in such a 
way that, while the beam of electrons strikes the 
surface at an angle (as near a right angle as possible), 
an image of the scene to be televised can be focused 
on to the screen on the same side as the gun through 
a flat window formed in the side of the glass envelope. 
It will be realised that the arrangement of the 
electron gun with its various electrodes has to be so 
contrived as not to obscure the image which is to be 
projected by a photographic lens on to the mosaic 
screen. 

Electrically there is what amounts to a circuit 
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element is, of course, proportional to the strength of 
light falling on it ; that is, dependent upon the degree 
of light or darkness of the minute portion of the picture 
projected on to that particular element. The same 
process is repeated as each element is reached by the 
electron beam; that is, as each minute portion of 
the picture is explored in turn. There is one particu- 
larly interesting point to bear in mind in connection 
with the action of the mosaic screen, namely, that the 
action of the light on each element continues through- 
out the whole period between successive contacts 
with the beam, when the accumulated energy is 
released in a very short instant of time. This pro- 
perty has been referred to as “electric memory.” 
It is, in fact, this storage feature of the tube which 
makes it very much more sensitive than many other 
types operating on photo-electric principles. It 
should be mentioned, however, that the action of the 
light on the photo-electric material in co-operation 
with the electron beam is, from the physicist’s point 
of view, considerably more complex than I have 
indicated, but this much-simplified explanation may 
be of value to those wishing to form some kind of 
mental picture of whatis happening inside an extremely 
complex device. 

The output from the tube will consist of an alter- 
nating current of very high frequency, resulting 
directly, of course, from the scanning by the electron 
beam of each line consecutively. Obviously, in order 
to make it possible to reassemble correctly the lines 
one below the other on the viewing screen at the 
receiving end, synchronising pulses must be inter- 
posed between the end of one line and the beginning 
of the next. Again, another synchronising pulse, 
possessing different characteristics to enable it to be 
separated from the line pulses, must be transmitted 
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when the electron beam has reached the end of the 
seanning process. Moreover, provision must be made 
for suppressing the electron beam during the periods 
of fivback immediately following the pulses, other- 
wise iraces of the return paths of the electron beam 
would spoil the picture. 

In the Marconi-E.M.I. Television Company's 
system there is an important feature known as 
interlaced scanning, the simple process just described 
being known as sequential scanning. The simplest 
way to envisage interlaced scanning is to imagine the 
picture as being scanned by the electron beam, 
with lines which are spaced one below the other, but 
with a space between each line approximately equal 
in width to the beam itself; that is, with a pitch of 
twice the thickness of a line. Thus the beam, after 
having scanned the picture in lines starting at the 
top left-hand corner and ending at the bottom right- 
hand corner, will have covered only approximately 
half the total surface, since it will have left spaces 
between the lines equal in total area to the area 
eovered by the lines. During the next scanning the 
electron beam does not travel over exactly the same 
path, as it does in the case of sequential scanning, 
but traces out lines between those of the previous 
scanning, filling in, so to speak, the spaces. Thus 
it requires two scannings from top to bottom to explore 
the whole surface of the picture. It may assist 
members of the Institution to visualise the process 
as being somewhat similar to the cutting of a double- 
threaded screw. The object of this—at first sight 
apparently unnecessary—complication is to reduce 
the frequency range of the signals which have to 
be transmitted to obtain a given degree of definition 
and freedom from flicker. 

Thus, according to this system, the number of 
lines traversed each time from top to bottom is 2024, 
but. the effect, from the point of view of definition, is 
equivalent to the number of lines traced out in two 
successive frames, i.e., 405 lines. The reason why 
an odd half line is included in each scanning is because 
this affords a convenient way of causing consecutive 
scannings to interlace. 

The current to be transmitted by the wireless trans- 
mitter is, of course, of a composite nature, made up 
of the very complex mixture of frequencies delivered 
by the tube, resulting from the picture scannings, 
interspersed with the line synchronising pulses. 
Fig. 2 shows this in diagrammatic form, and indicates 
the time intervals allowed, and the character of the 
two types of synchronising pulse. The range of fre- 
quencies effectively transmitted extends from 0 (that 
is to say, direct current) up to a maximum which is 
usually obtained from the following formula— 

4 L?R P, 

where L is the number of lines per picture, R is the 
ratio of width to height, and P the number of com- 
plete pictures per second. This formula gives only 
approximately the range of frequencies, but in the 
case of the transmissions from the London Tele- 
vision Station the maximum figure which should be 
reached can be taken as 2-5 megacycles. 

We now have to consider how this very wide band 
of frequencies can be transmitted, first of all, by wire- 
less, and later on it will be necessary to say something 
about the problem as applying to cables. It may 
perhaps simplify matters somewhat if we begin by 
recalling very briefly how the equivalent process is 
carried out for sound broadcasting. An ordinary 
broadcasting microphone produces an alternating 
current containing a mixture of frequencies ranging 
approximately from 30 cycles per second up to 8000 
or 10,000 cycles per second, corresponding to the 
musical notes and overtones produced in the studio. 
There is no direct-current component which need be 
transmitted, while the maximum frequency is of an 
altogether different order from that necessary for 
high-definition television, and it is in this respect that 
the latter differs from the low-definition television 
originally transmitted through the Brookmans Park 
Station. The method of modulating a high-frequency 
carrier current in an ordinary wireless broadcasting 
transmitter is familiar to many engineers, but it will 
be restated here for the benefit of those who may not 
have considered the problem. The process in essence 
is as follows :—A high-frequency alternating current 
called the carrier—having a power of anything up to 
as much as 500 kW—is generated by means of ther- 
mionie valves. Any frequency (that is, any wave 
length) could be used from, say, 100,000,000 cycles 
per second down to about 150,000 cycles per second. 
Beyond this, the ratio between the carrier frequency 
and the maximum sound frequency becomes too small 
to admit of satisfactory performance. In one simple 
form of transmitter the microphone currents are 
magnified—also by thermionic valves—until the 
power available is of the same order as the carrier 
energy. The much magnified microphone current is 
then made to change the value of the carrier current 
(above and below its mean value) so that its strength 
at any instant corresponds to the output from the 
microphone. Thus, when there is no microphone 
output current, #.e., no sound in the studio, the 
carrier wave will be at its mean value, which is usually 
taken as the rated power of the station. If now a 
steady musical note corresponding to, say, 200 cycles 
per second is produced in the studio, the microphone 
output current will be an alternating one, having a 
frequency of 200. Ifthe note is of maximum strength, 
the circuits of the transmitter will be adjusted so 








that the modulation is a maximum. This means 
that the carrier current (which, it will be remem- 
bered, is itself an alternating current having a fre- 
quency very much higher than those contained in the 
musical spectrum) will be made to vary up to a maxi- 
mum of double its mean value, and down to zero, 
the variations having the identical frequency of the 
microphone output current. It will be realised, 
however, that the frequency of the carrier wave itself 
remains unchanged during the process of modula- 
tion, the amplitude only changing in sympathy with 
the microphone output. 

Returning now to the question of transmitting 
television, the bare principle of the process of modulat- 
ing a carrier wave is roughly similar, but the method 
of carrying it out in practice, at any rate so far as the 
London Television Station is concerned, is con- 
siderably different. In the first place, the output 
from the television camera is an alternating current, 
made up of very much higher as well as lower fre- 
quencies than those which are produced by a micro- 
phone operated by sound. The range of frequencies 
extends in effect from 0 to a maximum of about 
2,500,000 cycles per second, which is at least 250 times 
greater than the maximum for sound. Moreover, the 
spectrum extends to zero, which is another way of 
saying that direct current must be transmitted. 
There are further complications, due, for example, 
to the fact that both line and picture synchronising 
signals must be transmitted in such a way that they 
are easily separable at the receiving end from each 
other, and from the picture element signals. Thus 
it comes about that the method of modulation used 
is not the simple one already outlined. In the first 
place, the carrier wave is not modulated symmetrically 
above and below its mean value, as in the case of 
sound, a certain proportion of the carrier wave 
amplitude being devoted to the synchronising signals 
and the remaining portion to picture signals. At the 
London Television Station the peak carrier value 
corresponds to a full white picture area, while one- 
third of the peak carrier value corresponds to full 
black. The remaining portion of the carrier—that 
is, from one-third maximum to 0—is used for the 
synchronising signals. The line and picture signals 
are distinguished from each other by giving them a 
different characteristic form, which is best shown 
by Fig. 2, which shows in diagrammatic form the 
nature of the combined picture and synchronising 
signals. 

We must now consider what special requirements 
are imposed by the very wide band of frequencies 
from the point of view of the wave length used. 
Turning to the equivalent problem in sound broad- 
casting, it has already been stated that a frequency of 
150,000 cycles per second, equivalent to a wave length 
of 2000 m., is about the minimum possible in order 
to maintain the required ratio between the maximum 
modulation frequency and the carrier frequency 
itself. If we take the maximum modulation fre- 
quency for sound broadcasting as 10,000, this ratio 
works out at 15/1. If we apply this argument to 
television, we find that the carrier wave frequency 
would have to be at least 2-5 megacycles multiplied 
by 15, which is 37-5 megacycles. This corresponds 
roughly to what has been found in practice, and it is 
considered that it is not practicable to establish a 
television channel for high-definition television on a 
frequency lower than about 40 megacycles, corre- 
sponding to 7-5 m. 

At the London Television Station, the channels 
actually adopted were 45 megacycles (6-67 m.) for 
vision, and 41-5 megacycles (7-23 m.) for sound. 

There is little doubt that, should it become neces- 
sary in the future to increase greatly the degree of 
definition and therefore the range of frequencies to 
be transmitted, it will be necessary to use even shorter 
wave lengths. 

At first it was considered that the necessity of 
using a wave of the order of 6 m. would very much 
limit the distance reached. Up to three or four-years 
ago, the general behaviour of these waves and their 
propagation characteristics were little understood, 
and it was stated frequently that propagation could 
not exist beyond the horizon. It is now clear that the 
effective range is not limited to a visual path, but the 
explanation of the exact way in which propagation 
takes place is still somewhat controversial. It was 
expected also that there would be severe screening 
from tall buildings and hills, and that consequently 
there might be large areas in which no reception was 
possible. While it is true that screening of this kind 
does take place, it has been found that it is by no 
means complete, and good reception can nearly 
always be obtained in any building in London if an 
aerial can be erected on the roof in a chosen position. 
On the other hand, in country or suburban areas 
there is normally no difficulty whatever in obtaining 
reception within a radius of at least 30 miles, and there 
are many instances of good reception being obtained 
at much greater distances. Regular reception is 
known to be possible at 50 miles, while good pictures 
have been obtained at a distance of 200 miles. 
Reception at freak ranges has also been recorded, 
and the sound transmitter has been received ‘and 
recorded in New York. This very long-distance 
reception can only be looked upon as‘ of interest as 
scientific data, and it has very little value from the 
point of view of a practical service. The map shown 
in Fig. 3 gives the apparent limit of normal reception 





based on measurements of field strengths. On this 
map also are recorded places outside this limit where 
it is known that good reception is possible. 

The Reception of Television in the Home.—We must 
now consider briefly the working of the receiver. As 
already mentioned, nearly all receivers at present 
employ what is known as the cathode ray tube 
method of reproducing the picture. The bare prin- 
ciple on which such apparatus works is reasonably 
simple. In general construction and even in its 
method of operation the cathode ray tube bears some 
resemblance to the Emitron tube used for transmis- 
sion. It consists of a roughly pear-shaped glass 
bulb with the large end almost flat. An electron 
gun device somewhat similar to that used in the 
Emitron tube is mounted in the neck of the tube, 
which includes, of course, electrodes for focusing 
the electrons into a very fine beam, as well as pairs 
of control electrodes capable of deflecting the electron 
beam in two planes at right angles, when suitable 
voltages are applied to them. It is also possible to 
earry out this function by means of electromagnetic 
fields set up by two pairs of external coils mounted 
at right angles to each other, as in the case of the 
Emitron tube. There is also a grid similar to that in 
an ordinary thermionic valve, through which the 
electron beam passes, which is capable of varying the 
intensity of the beam in accordance with the potential 
applied to it. The nearly flat end of the glass bulb 
is coated on the inside with a chemical substance 
which glows brightly when bombarded by the electron 
beam. The degree of brightness varies with the 
intensity of the electron bombardment, which, in 
turn, depends on the signal voltage applied to the 
grid. Fig. 4 shows the construction of a typical 
cathode ray tube, intended for television. 

The action of the tube is as follows :—In the first 
place, the electron gun projects a stream of electrons 
focused into a narrow beam, which strikes the 
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chemically prepared flat end of the tube at one small 
defined spot, which is of the order of 0-25 mm. to 
0-5 mm. in diameter. In the ordinary way this 
would produce a small brightly glowing spot on the 
screen. The control electrodes, however, have suit- 
able pulsating voltages applied to them which cause 
the spot to scan the whole surface of the end of the 
tube, or rather such part of it as is substantially flat, 
forming the screen on which the picture is to be repro- 
duced. The rate of scanning at the receiver is con- 
trolled both by line and by picture synchronising 
signals from the transmitter, so that the process at 
both ends always remains exactly in step. Thus, 
when no picture is being transmitted, the electron 
beam will scan the fluorescent screen, producing a 
fairly brightly illuminated reactangle. When the 
transmitter begins to radiate a picture signal, the 
electron beam in the cathode ray tube varies in 
intensity following the received picture signal currents, 
causing variations of brightness on the screea—that 
is to say, on the end of the cathode ray tube. These 
variations, in fact, constitute the picture itself. In 
practice the process is not quite so simple as would 
appear from this explanation. It will be clear, for 
example, that the interlacing process as described 
in connection with transmission would also have to 
be reproduced in exactly the same way at the 
receiver. 

Various sizes of cathode ray tube are incorporated 
in receiving sets, varying, of course, with price. The 
smallest picture measures about 5in. by 4in., corre- 
sponding to a tube diameter of about 6in.; while the 
largest picture reproduced by a standard receiver 
is about 12in. by 10in., corresponding to a 15in. tube. 
The most common size used is 10in. by 8in., corre- 
sponding to a 12in. diameter tube. There are also 
receivers based on the use of a cathode ray tube, 
which are capable of producing pictures up to about 
5ft. by 4ft. or larger. In this case the picture is 
reproduced in the first instance in a special tube. of 
about 4in. diameter with great brilliance. This 
primary picture is magnified by an ordinary system 
of lenses similar to those used in a cinematograph 
projector. 

{Here followed a description of the London Tele- 
vision Station. ] 


FuturRE DEVELOPMENT. 


In any consideration of the lines on which television 
is likely to develop in this country one should perhaps 
begin by reviewing the results obtained under present 
conditions. One of the most important questions 
is, of course, the extent of the territory which can 
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be covered. The Television Committee originally 
estimated that the London station would be effective 
up to a range of about 25 miles. The map, Fig. 3, 
gives a rough indication of what might be considered 
the limiting range, based on measurements, and from 
this it will be seen that the Committee’s estimate 
has been materially exceeded. Not merely has 
it been exceeded on a basis of average range, but it 
has been found possible, under favourable circum- 
stances, to obtain reception at very much greater 
ranges, of the order of two or three times that 
originally estimated. Various points where good 
reception has been obtained beyond what might be 
called normal range, have been marked on the 
map. In any case, it is clear that a population of 
some ten million people at least now have the oppor- 
tunity of receiving regular television programmes 
if they are able to provide themselves with receiving 
sets. 

With regard to the probable range of future stations, 
this must depend to a large extent on three factors. 
First, the maximum power which it will be possible 
to use; second, the nature of the country which 
has to be served ; and third, the wave length channels 
which will be available. 

With regard to maximum power, there seems no 
reason to doubt that it would be possible to erect 
a station with three or four times the power of the 
existing station, but it must be remembered that 
this only means that the strength at any equivalent 
point would be at the most double what it is with 
the existing power. Nevertheless, it would increase 
the range by an appreciable distance. Then, with 
regard to the nature of the country, in most of the 
densely populated areas in the provinces, the country 
is more hilly than in the neighbourhood of London, 
and the extent to which this would adversely affect 
the performance of a station is at present difficult to 
estimate ; but it must to a large extent prevent 
too optimistic an estimate, particularly as applied 
to, say, Scotland, or the North of England. Available 
wave lengths are the subject of international agree- 
ment, and briefly, the position at the moment is 
that one more station could be operated on a wave 
length of a similar length to that now used, namely, 
6m. to 7 m., but distinct from that employed at the 
Alexandra Palace. There is a possibility that, by 
agreement with neighbouring countries, a third 
separate channel of this type might be used. For 
any further stations beyond this number, however, 
it will be necessary either to place more than one 
station on the same channel, or, at any rate, on over- 
lapping channels, or else to use a considerably shorter 
wave length, which it may be expected would give 
a more or less limited coverage. According to the 
new wave length agreement which comes into force 
in September, 1939, it would be permissible to use 
one channel in the neighbourhood of 5m., and two 
more in the neighbourhood of 3 m,, and some 
five more in the neighbourhood of 14m. This is, of 
course, in addition to the two or three channels in 
the neighbourhood of 6m. to 7m. already men- 
tioned. According to present knowledge, it would 
seem probable that satisfactory results could be 
obtained in the neighbourhood of 5m. The outside 
broadcast link transmitter works on such a wave 
length, and good results are obtained ; but there is 
no doubt that when using such wave lengths it would 
be even more necessary to ensure placing the station 
on high ground, using a high mast. When lower 
wave lengths still are considered, it must be expected 
that more screening from buildings and hills will be 
experienced, and it seems perhaps doubtful whether 
wave lengths as short as 141m. will be found to be 
usable for a broadeast service, except perhaps for 
comparatively restricted services where practically a 
visual path can be obtained. 

Another highly important question is the means 
of linking one station with another. It would be 
perfectly possible to operate a number of stations 
entirely independently of each other, by radiating 
separate programmes from each, or by using film 
material produced in central studios. Here one 
must consider the financial and practical aspects, 
and the high cost of separate programmes on the 
one hand, and the inconvenience of recording all 
television programmes on films on the other, would 
seem to point to the fact that linking between 
stations will be essential if a country-wide service 
is to be operated on a reasonably economical basis. 

There are two possible ways of linking stations 
separated by a considerable distance—that is to 
say, of the order of 100 miles or so. One is by special 
cable, and the other is by some form of wireless 
link. One type of special cable has already been 
mentioned in connection with outside broadcasts ; 
there is, however, another type of air-spaced cable, 
which has been developed primarily for miulti- 
channel telephony. This is known as the concencric 
cable, and it consists essentially of a conductor 
within a metallic tube and insulated from it by 
air spacing. For transmission ever such a cable 
it is necessary to use a high-frequency carrier which 
is modulated by the modulation voltages in exactly 
the same way as for wireless transmission. It is 
not necessary, however, to use high power ; in fact, 
a power of a few watts is sufficient. Any convenient 
frequency may be used for the carrier since no 
disturbance in the ether can result from cable trans- 
mission. The diffculty of cable linking generally 





is not only the high cost of the cable itself, but also 
the frequent repeater points and the relatively 
complicated apparatus which is necessary at such 
points, and at each end of the cable. There are also 
technical difficulties in providing for the wide band 
of frequencies. On the other hand, there are great 
advantages in that no ether space is occupied, and 
the success of the transmission is not subject to 
interference from motor cars or some other cause. 
It may even prove impracticable, however, to transmit 
the necessary wide frequency band over long cables 
with absence of phase distortion, particularly with 
the concentric type of cable using a carrier current. 
The wireless link method has certain advantages 
from the point of view of simplicity and the faithful 
transmission of a wide frequency band. On the other 
hand, it may be difficult to find a suitable wave 
band in which to place the linking transmitters. 
Again, the selection of sites for stations might be 
a matter of considerable difficulty if very short 
wave lengths were to be used. There is also the 
danger that under certain atmospheric conditions 
distortion of the picture might result from some 
kind of fading effect arising from reflections of the 
transmitted signal. It would, of course, be necessary 
to confine transmission for linking purposes to a 
method employing narrow beams rather like a search- 
light projector, and one may visualise the system as 
consisting of a number of transmitting and receiving 
stations each working from one hilltop to another 
about 50 miles apart. Both these methods of linking 
are now under active consideration, but considerable 
experimental work will be necessary before either 
can be used on a practical basis. 

The next question to consider is the fundamental 
one concerning the quality of the picture which can 
be produced. At the present time an excellent 
picture can be ebtained of a size measuring, say, 
10in. by 8in., using apparatus which is available 
commercially. The degree of definition (which 
depends, of course, on the number of lines used, as 
already explained) is such as to allow this picture to 
be viewed at a distance of 5ft. or 6ft., without the 
imperfections due to lack of definition being objec- 
tionable to the average viewer. The definition, 
however, is not equivalent to what is obtained on 
the cinematograph screen, and, owing to the wide 
popularity of the cinema, this fact is inclined to put 
television at a disadvantage, although one cannot 
regard the two forms of entertainment as being in 
competition. To produce television with the same 
order of definition would necessitate the use of 
something like 1000 lines, which, in turn, would 
mean the employment of a very much wider band 
of frequencies, introducing severe difficulties in the 
design of the transmitting and receiving apparatus. 
But what is perhaps even worse, it would necessitate 
the setting apart of a very much larger space in the 
ether. It must be remembered that there is now very 
severe competition between the various wireless 
services for permission to use wave/lengths of the 
kind suitable for television. 

The ‘Television Committee has announced that the 
present standards will remain in operation for at 
least three years. One may, therefore, look upon 
present standards as being permanent for some 
considerabie time to come. Moreover, there is some 
possibility of a gradual increase of definition up to 
a certain limit by improvements, both at the trans- 
mitting and receiving ends, without any alteration 
in the number of lines. It is important to note, 
also, that such improvement would not cause any 
upheaval in design or method of working, and would 
not render existing receivers obsolete. 

Frequently the question of a much larger picture 
has been discussed, and it has even been said that 
it is essential to have larger pictures for viewing 
in comfort. It is felt, however, that this is not by 
any means a sound argument. Since we must assume 
that the practical minimum limit to the distance at 
which a picture is viewed depends to a large extent 
(although not, of course, entirely) on the degree of 
definition, there is no reason why a picture of 10in. 
by 8in. should not be viewed at a distance of, say, 
2tt. or 3ft., if the definition allows, as when looking 
at an ordinary photograph. On this basis, it does not 
seem likely that one would wish to look at a picture 
in the home measuring, say, 2ft. by 3ft., any more 
than one would wish pictures in an_ illustrated 
magazine to be of this size. On the other hand, were 
large pictures made available there is no doubt 
that some people would prefer them, but they would 
probabty find it necessary to place themselves at a 
correspondingly greater distance. It does not seem 
sound, therefore, at any rate scientifically, to say 
that television will not be satisfactory until a large 
picture is available. it would be more logical to 
say that the definition was insufficient to convey 
sufficient information. 





The Institution of Gas Engineers. 


THE special general meeting ot the Institution of Gas 
Engineers, held annualy In the autumn to receive the 
reports of the various research committees, &c., took 
place at the Institution of Mechanical Engineers on 
November Ist and 2nd. 

Owing to the regretted absence through illness of the 
President, Mr. Robert Robertsun, M.Inst.C.E., of 








Bristol, the chair was occupied by the Senior Vice- 
President, Mr. George Dixon, B.Eng., Chief Engineer to 
the Gas Department of the Corporation of Nottingham. 

The Chairman of the Researclr Executive Committee, 
Mr. E. V. Evans, first presented the report of that Com- 
mittee, after which opportunity was given for discussion. 

Through the ready co-operation of gas undertakings 
and members of the Society of British Gas Industries, the 
Committee has recommended to the Council that a survey 
should be made of the resources for research existing within 
the industry. Such a survey must form an essential pre- 
liminary to the preparation of plans for a greater co-ordina- 
tion and development of research. On the recommenda- 
tion of the Committee, the Council has already voted 
funds for supporting five specific investigations, viz.:— 
(1) Ventilation of rooms in dwelling-houses, offices and 
the like. In it the Institution will have the collaboration 
of the London School of Hygiene and Tropical Medicine. 
(2) Combustion tests during the deveiopment and testing 
of gas appliances. This investigation is to be undertaken 
at the Chemistry Department of Cambridge University, 
under the supervision of Dr. Hamilton MeCombie. (3) The 
higher thermal efficiency and greater heat output demanded 
of gas fires and other gas appliances often carried with it 
a need for higher aeration, tending to the production of 
objectionable noise. For the elucidation of this acoustical 
problem, work is being undertaken at the request of the 
Research Executive Committee by the National Physical 
Laboratory. (4) Study of the stresses in the guide rails 
and rollers of spirally guided gasholders, to be undertaken 
in collaboration with the National Physical Laboratory. 
Facilities possessed by this Laboratory for experiments in 
wind tunnels will be available for the work. (5) Investiga- 
tion into fundamentals of furnace design and operation, 
being carried out at the City and Guilds College, South 
Kensington at the request of the Department of Scientific 
and Industrial Research by the Research Council of the 
British Iron and Steel Federation in co-operation with 
other furnace-using industries. The Institution is repre- 
sented upon the Industrial Furnaces Research Committee 
which directs the work. } 

The Joint Research Committee has continued its investi- 
gations of the use of oxygen and high pressure in gasifica- 
tion. It is also carrying out an investigation of combustion 
characteristics of gas. The co-operation of the Fuel 
Research Board in the investigation of gasification and 
methane synthesis under high pressures is being main- 
tained through the Joint Panel on Complete Gasification 
of the Joint Research Committee of the Institution and 
Leeds University and of the Fuel Research Division of the 
Department of Scientific and Industrial Research. 

After the adoption of this report the forty-second report 
of the Joint Research Committee of the Institution and 
Leeds University was presented by Mr. Harold Smith. 
It dealt with the “‘ Combustion Characteristics of Town 
Gas: Part III, Properties and Method of Use of Aeration 
Test Burner (Model A).” 

The first report of the Gasworks Safety Rules Com- 
mittee was then considered, followed by the report of the 
Institution Gas Fellowship. The latter described a study 
into the influence of furnace atmospheres on the scale of 
mild steel at temperatures from 1200 deg. to 1400 deg. 
Cent. The meeting then adjourned. - 

In the afternoon the forty-third report of the Joint 
Committee of the Institution and Leeds University was 
presented. It dealt with the “ Investigation of the Use 
of Oxygen and High Pressure in Gasification: Part IIL, 
Synthesis of Gaseous Hydrocarbons at High Pressure. 
“A Communication on Complete Gasification of Coal and 
Methane Synthesis: Progress Report of Experiments 
at the Fuel Research Station,” by Dr. J. G. King, was 
then presented and discussed, which brought the first 
day’s proceedings to a close. : 

Wednesday’s programme opened with the twenty-ninth 
report of the Refractory Materials Joint Committee, pre- 
sented by the new Director of Research, Mr. A. T. Green, 
F.1.C. It contained details of the investigations on the 
action of alkalies on refractory materials; the action 
of slags ; the refractoriness under load test ; experiments 
on the behaviour of sillimanite mixes on being pressed ; 
the measurement of apparent porosity ; jointing 
cements: other researches. 

An instructive paper on “ Hot Patching of Retorts by 
Blow-pipe Spray Welding,” was then given, the authors 
being Mr. T. F. E. Rhead, Mr. S. K. Hawthorn, and Mr. 
V. H. Deacon. ; : 

A paper on “ The Production of Free-burning Coke in 
Continuous Vertical Retorts,” by Mr. James Jamieson, of 
Edinburgh, and Dr. J. G. King, of the Fuel Research 
Board, followed. 

‘Some Results Attained with Solid Fuels used in Open 
Grates for Heating Living-rooms ” was the title of the 
next paper by Mr. W. Davidson and Mr. Harold Hartley. 

In the afternoon the following were considered :—The 
second report of the Pipes Committee ; the interim report 
of the Sub-Committee on Unaccounted-for Gas; and the 
fifteenth report of the Gas Education Committee, 1937-38, 
the latter being presented by Mr. Francis C. Briggs, Vice- 
Chairman of the Committee. 








Engineering Aspects of Air Raid 


Protection.* 


By HERBERT CHATLEY, D.Sc.Eng., M.Inst.C.E., and 
HAL GUTTERIDGE, A.M.I. Mech. E. 


PREAMBLE. 


Ir is a feature of Nature that destruction is quicker and 
easier than construction, and throughout the recorded 
history of man there has been an incessant endeavour by 
groups of men to gain advantage by destroying the con- 
structive efforts of other groups. This has now culminated 
in the application of the newly won power of flight to 
attack by impact, poison, fire, and explosion, at any point 
within the area of an enemy’s territory. The combatiing 
of this attack by military methods is a subject for the 
artillery and aerial experts, but it is clear that no such 
counter measures can be entirely effective and it is there- 
fore an urgent practical problem how the effects of destruc- 
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tive attack can be minimised. Just as there is a perpetual 
struggle in armaments to match armour plate or fortifica- 
tion against the projectile, so now a new struggle has 
developed between the protection of general human 
activities and the aerial bomb. The power of defence is 
hampered by the relative ease of destruction, but expe- 
rience since the year 1914 has shown that some measure 
of protection is available and it is the object of these notes 
to promote a discussion of the engineering aspects of the 
problem. 


E¥Frects oF AERIAL Bomss. 


Aerial damage is produced by the impact of aerial pro- 
jectiles and the release of the containers as splinters and 
their contents in the form of exploding gas, violent 
chemical combinations liberating great heat, or poisonous 
gases (or liquids). 

The impact of a bomb depends on its weight, the square 
of its velocity, the angle at which it strikes, the area of 
contact and the distance in which it is brought to rest. 
The velocity in feet per second in falling from compara- 
tively small heights is 8+/height in feet, but when falling 
from great heights the terminal velocity is a fairly constant 
value, depending on the size, shape, and smoothness of 
the bomb. Thus if the air resistance is 0-00001 lb.f per 
square foot at lft. per second, the surface area is 2 square 
feet and the weight of the bomb is 20 lb., the air resistance 
is equal to the weight when the terminal velocity is 1000ft. 
per second. With a velocity of 1 t. per second if a 
20-lb. bomb is stopped in a distance of Ift., the initial 
impact force is 1,250,000 Ib., or over 500 tons. 

The impact varies directly as the square of the weight 
of the bomb ; inversely as the surface area of the bomb, 
the distance in which the bomb is stopped, and the surface 
air resistance of the bomb. 

For similarly shaped bombs, surface area varies as the 
two-thirds power of the weight, so that assuming uniform 
smoothness, the impact generally varies directly as the 
one and a-third power of the weight and inversely as the 
distance in which the bomb is stopped. 

As to the explosion, most explosives consist of unstable 
compounds including nitrogen. When chemical dissocia- 
tion is started by a detonator the nitrogen atoms become 
nascent and recombine rapidly with one another, liberating 
heat. The formation of nitrous oxide (NO) absorbs 
21,575 calories per gramme-molecule, so that the formation 
of nitrogen and oxygen from nitrous oxide liberates 
43,150 calories for the production of one gramme-molecule 
of oxygen and one gramme-molecule of nitrogen or about 
700 calories per gramme of nitrous oxide. This figure is 
fairly representative of high explosives and shows that they 
produce less energy than ordinary fuels. (The formation 
of CO, produces 97,200 calories or 97,200/44=say, 2200 
calories per gramme of product.) The difference lies in the 
rapidity of the combination and the lesser energy required 
to dissociate the explosive before recombination. Thus 
gelatine dynamite has about five times the violence of 
gunpowder, and the latter is stronger than a coal dust-air 
mrxture. 

The results of explosion are to convert the whole of the 
explosive into gas with a heat content of, say, 700 calories 
per gramme (1260 B.Th.U. per pound). If the mean 
specific heat of the gas is, say, 0-25, this means that its 
temperature might be raised if there were no dissociation to 
700/0-25= 2800 deg. Cent., so that its volume tends to be 
increased some ten times that at N.T.P. The volume of the 
gas at N.T.P. is of the order of 1000 times that of the solid 
(or liquid) explosive, so that the explosive tends to produce 
a volume of gas some ten thousand times that of the solid 
(or liquid) explosive. Thus a bomb containing, say, 
10 1b. of explosive, occupying, say, 1/10th cubic foot, 
tends to produce 1000 cubic feet of gas. At the bomb the 
pressure is momentarily of the same order as would be 
required to compress the gas back to solidity, say, 10,000 
atmospheres, or 70 tons per square inch. 

In a rather general sense the momentary pressure of the 
explosion diminishes as the square of the radius of the 
explosion. If the bomb is 6in. in diameter this suggests 
that at 25ft. distance pressures of the order of 1 atmosphere 
are possible, which are more than sufficient to shatter 
ordinary window glass and break down ordinary walling. 

The effective velocity of the gas corresponding to its 
heat energy (apart from its energy of simple expansion) is 
some 8000ft. per second, so that fragments of the bomb 
may acquire velocities comparable with those of rifle 
eee (nearly 3000ft. per second) and cause great impact 
effects. 

The incendiary bomb is often of the thermit type, which 
contains aluminium powder and iron oxide, with an 
igniter. The heat of combination of aluminium oxide is 
392,600 calories per gramme. The dissociation heat of iron 
oxide is 195,600 calories per gramme-molecule, or about 
1200 calories per gramme, so that the substitution of 
aluminium for iron releases nearly 200,000 calories per 
gramme-molecule or about 900 calories per gramme of the 
whole mixture. The reaction is very violent, producing a 
temperature of some 2000 deg. Cent., the iron melting and 
the incandescent alumina scattering in white hot sparks. 
The heat will convert immediately to steam small quan- 
tities of water brought in contact. The magnesium type 
of bomb liberates 6000 calories per gramme of magnesium, 
but requires air to keep it going. Oil bombs liberate 
perhaps 10,000 calories per gramme of oil. Burning 
magnesium can “feed” on water by chemical decom- 
position. 

Unless the incendiary bomb is very large it is not of 
itself productive of more than local damage. The danger 
is rather that of causing fire to commence in inflammable 
materials. 

Chemical bombs scatter, by a small charge of explosive, 
liquid or gaseous poisons and rely on the evaporation and 
diffusion of the gas for their action. Their impact effects 
have an important bearing on their ability to enter 
buildings. The diffusion of gas is conditioned principally 
by atmospheric conditions, but the whole air within a 
certain distance of the explosion may very rapidly rise 
to a dangerous degree of concentration. 

Tue “ Terminat’”’ VEtociry or Bomss. 


The velocity of a body in a vacuum simply varies as the 
square root of the height, so that a bomb falling from a 








_ t This is about twice the minimum skin friction but the flow 
is never quite pure stream flow owing to the fins and the 
irregularities of the air. 





height of 10,000ft. in a vacuum would develop a velocity 
of 800ft. per second (566 miles per hour). In the actual 
air the fluid resistance reduces the velocity and if the fall 
is sufficiently great the velocity ceases to grow as soon as 
the air resistance is equal to the weight. 

The resistance at low levels is about 0-00001 Ib. per 
square foot of surface area at Ift. per second for fish- 
shaped bombs, and as much as 0-001 lb. per square foot 
of diametral area for spherical bombs. The surface of a 
sphere is four times its diametral area, so that the spherical 
resistance considered as a surface effect is 0-00025 lb. 
per square foot of surface at lft. per second. If the rear 
of the sphere is tailed off into a good fish-like form with 
small fins, the surface area may be some sixteen times the 
diametral area, but the resistance is then purely frictional 
and amounts to about 0-00016 lb. per square foot of 
diametral circular area, or about one-sixth that of the 
sphere. 

The streamline form may have about three times the 
volume of the sphere of the same diametral section. If it 
is solid steel the weight is 


3 
62-5x 7-6x3x 22 Ib. 
Thus an equation can be written— 


(at terminal velocity) weight =air resistance 


a. ad? 
62-5 3-8 x a d*=0-00016 x x vf, 


so that 





n= [Xsan d 
‘ 000016 


= 2436 +/d ft. per second. 

If the mean density of the bomb is only one-third that 
of solid steel, this is reduced in the ratio of 1/3 or to 
1690 +/d ft. per second. 

If d= }ft. v,=1195ft. per second, 
or if d=}ft. v,=845ft. per second, 

These velocities will not develop until the bomb has 
fallen considerably further than the cheight required to 
develop them in a vacuum, so that, for example, to obtain 
a terminal velocity of 845ft. per second the height must 
be much more than 

vy 845 x 845 
SS «a , or 11,160ft. 

Larger bombs would have a greater terminal velocity, 
but since the height from which they are dropped will 
rarely exceed 22,500ft., for which the full gravity vacuum 
velocity is 1200ft. per second, it is probable that actual 
contact velocities will rarely exceed 1000ft. per second and 
will be less than that for small bombs. 

The equation of motion is :— 

ome 
ce. “of. A,.g. (dh\* 
WwW dt 


where h=height above sea leve! in feet, 
ho=height of equivalent uniform atmosphere about 
26,000ft., 
f=friction in pounds per square foot of surface at 
lft. per second velocity, 
A,=rubbing surface, square feet, 
g=grav. acc.=32ft. per second’, 
W=weight in pounds, 
t=time since commencement of fall, 
¢=2-7183, the basis of the Napierian logarithms. 


This can only be solved by arithmetical computation 
from differences, a tedious and approximate method. 


d?h 
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NoTE AS TO EXPLOSIVES. 


Destruction consists in rupture or lifting of structural 
parts. The energy required to produce rupture is rather 
small. Thus, to break a steel section by tension rarely 
requires more than 50 inch-tons per square inch, or, say 
(in round figures), 10,000ft.-Ib. The elastic energy which 
can be stored in steel frames is about 1ft-Ib. per cubic inch, 
or, say, 4ft.-lb. per pound of steel. 

Thus if 1 lb. of explosive liberates, say, 1000 B.Th.U., 
which is equivalent to 778,000ft.-lb., if fully operative, it 
could break 78 square inches of steel section or lift 1 ton 
350ft. into the air, or be absorbed in 80 tons of previously 
unstrained steel, or lift its own weight to a height in a 
vacuum of 150 miles. 

To give a comparison, 1 lb. of high explosive in a bore- 
hole will loosen about 4 tons of rock. The elastic energy 
which can be stored in rock is only about 2in.-ib. 
(=}ft.-lb.) per cubic inch, or, say, 2ft.-lb. per pound, so 
that 4 tons of rock can absorb about 18,000ft.-Ib. of energy 
of the explosive. If the charge were in the centre of a 
cubic block, it would loosen four times as much material, 
but this still only uses up about 10 per cent. of the energy. 
The remainder is lost in heat, elastic strain in the subsoil, 
and gas velocity. 

In a bomb explosion the dissipation of energy is much 
greater than in blasting operations, but even so, it is 
apparent that even 5 per cent. of the caloric energy is 
capable of much damage and that there remains in the gas 
blast a very active power. 


Tue RESISTANCE OF ORDINARY STRUCTURES AND 
MAcHINES TO DESTRUCTION. 


Structures and machines are designed to resist such 
loads as may ordinarily be applied to them and rarely 
have much marginal strength. in sact, with the advance 
of technique there has been a reduction in the proportional 
margin of strength. I'hus certain old masonry and iron 
structures have considerably more material in them than 
was really necessary, but their joints were often weaker 
than would new be used. Materials have been better 
disposed and new substances of greater strength have been 
developed, but this advantage has been exploited to 
reduce weight, to increase size, or to allow better use of 
interior spaces. Jointing, in the form of continuous 
concrete, riveting, or welding, has greatly improved, but 
here again this advance has been used to reduce weight 
or to increase dimensions. Demolition of structures with 
such joints requires the detailed destruction of the joints, 
and continuous structures have proved much more resistant 





to earthquakes than the older types. Their resistance to 
fire is such that destruction is usually the result of the 
combustion of the fittings and contents rather than that 
of the structure itself. This does not apply, however, to 
the ordinary office or dwelling-house, or the older type of 
factory building, with timber roofs and floors, which as a 
structure is little better than its predecessors for the last 
three thousand years. Such buildings are inflammable 
and are easily disjointed. Their brick walls are the 
strongest element, but even these will not withstand 
tension, such as may arise from shock. None of these 
structures, old or new alike, can resist a direct hit of a 
large projectile. The older types can only resist interior 
explosion to the extent that they may have strong interior 
walls. On the other hand, the frame of a modern building 
(concrete or steel) may only suffer local damage by 
explosion. 

As to machines, the heaviest types, if well bolted to 
their bases, are more liable to be damaged by falling parts 
of buildings or by the collapse of a supporting floor than 
by direct gas pressure. The danger of destruction by 
inertial effects of sudden stoppage is greater, to say 
nothing of the hazards of damage to boilers and pipes, 
causing the escape of steam, gas, or oil, causing incidental 
fire or explosion. 

Apart from hits, the dangers are from splinters and anti- 
aircraft projectiles, gas pressure, fire, and external poison 
gas. The last is a matter of gas-tightness, which will be 
considered elsewhere. 

Walling is often sufficiently strong to resist the splinters 
and pieces of shrapnel, but windows offer practically no 
resistance, and doors and roofs are frequently too weak to 
avoid penetration. 

As to explosion and gas pressure, if this rises to a few 
pounds per square inch, unless windows are covered with 
strongly made shutters complete destruction of glass is 
probable. Even with shutters, if there is free flow of air 
to and from the interior, the glass may be broken by the 
after-suction effect. 

On the whole, it may be said that the existing arrange- 
ments give little or no protection except to low-placed 
interior rooms in a high building with strong roof, floors, 
and walls. 


Tue INCREASE OF RESISTANCE TO DESTRUCTION. 


The paramount consideration at the present time is how 
the destructive effect of bombs may be reduced. Both old 
and new structures must be considered, and obviously the 
old structures present the greater difficulty. Economic 
considerations obviously enter into the question very 
largely, but will be dealt with later. 

As a first step it is suggested that all new buildings should 
be wholly of fire-resisting materials. Roofs, floors, 
window and door frames, and partitions should then be of 
metal, or metal with cement or ceramic material. Timber, 
if used at all, should be treated with chemicals so that it 
is non-inflammable. Plastics should only be of the non- 
inflammable kinds. 

Equally important is the reduction (if possible to zero) 
of inflammable contents of buildings. Furniture should 
be of steel or chemically treated wood, blinds and curtains 
of chemically treated fabrics. As a broad principle, it 
should be stated that no room should contain enough 
inflammable matter to enable a fire to extend beyond it. 
The open fire should be abolished altogether. All unneces- 
sary furniture and decorations, unless fireproof, should be 
dispensed with. Steel furniture, with closed doors, is 
indicated in libraries and offices. 

In those places where inflammable items exceed this 
limit the structure should be especially fire resisting and 
especial arrangements for the exclusion of air are desirable, 
to deprive the fire of oxygen. 

Electric short circuits can be to a great extent reduced 
by proper conduits, reactors and fuses, and location of 
same in non-inflammable construction, but gas still presents 
serious problems. This is important, since the use of gas 
is one of the principal means of economising natural 
energy. The storage of oils, especially volatile ones, 
presents peculiar difficulties and they should be confined 
to specially protected spaces, with cut-off sumps in case of 
escape and means of cutting off air access. 

With new buildings of the more expensive type these 
changes do not necessarily add prohibitively to cost, but 
with the smaller residence a very difficult economic 
problem is raised. The substitution of fire-resisting 
material for all present materials may easily increase costs 
in small residences by 50 per cent., although if the change 
became general] this addition might be somewhat reduced. 

After fire there are the effects of concussion to be con- 
sidered. Indirect concussion, of the order that breaks 
window glass, is less serious. Glass may be strengthened 
by wiring, triplex interlining with transparent plastics, 
or by adherent transparent plastic, or may be protected 
by steel shutters on both sides. Modern factories with all- 
glass wal.s may not be structurally damaged by explosion. 
Steep roofs with concrete slabs may deflect or predetonate 
the smaller bombs. 

Direct concussion, i.e., linear reception of explosion 
pressure from comparatively short distances, is a much 
more serious matter and compels the designing of walls in 
the same manner as floors and of the structure as a whole 
to resist large overturning movements and shoving shears. 
When it is considered that the gas pressures may easily 
be 500]b. per square foot, and that wharf decks and 
factory floors are rarely designed to carry larger loads than 
this, it will be seen that peculiar structural problems arise. 
Fortunately, the gas pressure is of short duration and 
relatively small energy content, so that a good deal of 
this effect can be taken up in the elastic strain. The walls 
below first floor level should be especially designed to 
resist splinters. 

In regard to the question of materials, to resist con- 
cussion, toughness, and flexibility with moderate strength 
is preferable to brittleness and rigidity with high (static) 
strength. This suggests the complete abandonment of 
brick and masonry construction unless it is cushioned in 
some manner, or has embodied in it a very tough inter- 
locked metal reinforcement. The brick or tile wall panels 
which it is customary to use in steel or concrete framed 
buildings are objectionable in this respect and should be 
replaced with expanded metal connected to the frame, 
combined with a non-inflammable and somewhat flexible 
plastic. The whole structure should be in sub-divided 
units separately stable and with windows allowing bursting 
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without injury to the frame. All heavy plant, furnaces, 
tanks with hot or dangerous liquid, should be on the ground 
floor. 

To carry the matter to its extreme conclusion, the whole 
structure (roof and walls) might be covered with a layer, 
preferably sloping, several feet thick, of shock-absorbent 
material, such as sand or slag wool. The peculiar structural 
and economic problems involved need not here be elabo- 
rated, but are obviously very serious indeed. 

It is estimated that 15ft. thickness of concrete is 
required to resist the penetration of 500 lb. semi-armour 
piercing bombs, but various metal meshwork reinforce- 
ments are on the market which claim to reduce this thick- 
ness by about 50 per cent. 

The improvement of old structures in fire resistance and 
strength is very difficult indeed. Gradual substitution of 
better parts may be a smal] palliative. Probably the best 
and most economic step is to put in a sprinkler system 
(for every floor) and reduce the quantities of inflammable 
furniture, &c., to a minimum. Extensive water tanks 
in the roof may be useful. As to strength, additional 
pillars and metal wall and roof ties should be put in 
wherever repairs will permit. All plaster ceilings should 
be replaced by continuous material which cannot fall in 
lumps. : 

To reduce the effects of splinters from external explo- 
sions all openings on the ground floor should be closed with 
walling up to 9ft. from the floor. This will only slightly 
decrease the skylighting. Oblique mirrors to catch the 
light from the sky would enable skylighting to be recovered. 

As far as structural damage from internal explosion is 
concerned, the use of maximum glass area with glass of a 
weight just adequate to resist ordinary weather effects 
provides a minimum hindrance to the free escape of the 
gas and so minimises the structural damage. 

It goes without saying that ample stairways (external 
and internal) of fire-resisting materials and protected from 
splinters are desirable. Chutes, firemen’s sliding poles, 
ladders, hoists, or other means of rapid evacuation of 
occupants should be provided. Lift shafts should have 
closeable flaps, preferably at each floor, to prevent up- 
draught. 


Protective Devices. 


In view of the prodigious cost of altering old buildings 
to increase their resistance and of constructing new ones 
in a manner which will give the highest attainable degree 
of resistance various protective devices will largely be used. 
The use of “sprinklers” has already been mentioned. 
Non-inflammable double doors, external and internal, and 
window shutters are also indicated. These are particularly 
useful to prevent the spread of fire. All ground floor 
openings should be able to be closed with sand-bags or 
earth-boxes up to 9ft. above floor level. 

The following further items should be mentioned in con- 
nection with the reduction of fire risks :— 


(a) Fire buckets, in large numbers, kept full, and hose 
to reach all parts of the building. 

(6) Chemical fire extinguishers, of the smothering or 
heat absorption types, if such there be. 

(c) Sand-boxes. 

(d) Noticeable, accessible, and easily controllable 
main cocks on gas mains and electric switches. 

(e) Fixed fire guards and closed grates with closeable 
flue valves. 

(f) Available ladders and tools for forcing access to 
enclosed spaces. 

(g) Asbestos sheets for closing holes. 


Structyral damage calls for a liberal supply of planking, 
struts, shores, cement, and bricks for emergency repairs, 
with good supply of tools, cranes, &c., for same. 

Technical skill can well be applied to many auxiliary 
devices. 

Steel helmets, mail shirts, gas masks, absestos overalls, 
and other personal safeguard form one group. 

Non-splinterable glass, bomb-proof shelters, gas-tight 
joints for doors and windows, air locks, non-return venti- 
lators, sanitary devices for use in gas-tight spaces, oxygen 
generators, carbon dioxide absorbers, fire extinguishing 
liquids in bombs or other containers, &c., provide endless 
scope for invention. 


COLLAPSE OF STRUCTURES. 


The appropriate handling of structures that have been 
damaged is a very important aspect of the question. It 
appears to be the general practice for the first available 
labour to be used for the salving of life and property, but 
the authors suggest that experience in demolition and 
underpinning is so important that organised gangs of 
practised men should be prepared for such work. It 
cannot be too strongly emphasised that the improper 
removal of débris may easily cause further rapid collapse 
with further damage to life and structure, whereas expe- 
rience in such matters and appropriate gear may enable 
the risk to be appreciably reduced. Many buildings are 
dependent upon those adjoining for mutual support and 
part of the measures required in handling such cases will 
include shoring or otherwise strengthening. 

Thus public authorities might arrange with competent 
constructors to have men and equipment on call, with 
means of rapid transport, for dealing with such emergencies. 


Gas Exciusion. 


The exclusion of poison gas from an enclosed space 
presents less difficulties than most other aspects of the 
question, reducing itself in principle to the closure of all 
openings by suitable materials and the provision of air 
locks for ingress and egress. It must, however, be observed 
that ordinary structures are by no means air-tight, so 
that special.steps have to be taken to deal with doors, 
windows, pipes, flues, roofs, and ventilators. Inasmuch 
as all internal occupation of a building involves a steady 
inflow of fresh air to replace that consumed, which inflow 
ordinarily occurs through ventilators, flues, pipes, windows, 
doors or cracks, either the period of closure must be limited 
to that in which the unchanged air becomes unfit to breathe 
or special inlets for cleansed air and non-return outlets for 
stale air must be arranged. A healthy man requires 300 
cubic feet or more per hour for proper ventilation, and as 
the allowance of space in a building per man is of the same 
order, this means that for healthy conditions the whole air 
in an occupied space should normally be changed at least 





actual fact the A.R.P. handbook No. 6 states that shelters 
with 75 square feet of surface area per head (=12ft. floor 
area, or, say, 100 cubic feet per person) can be occupied 
for six hours, so that an ordinary building with its ordinary 
occupants might remain unventilated for perhaps eighteen 
hours. If, however, work is to proceed, ventilation must be 
supplied for closures of more than, say, two or three hours. 

if the intake is from a high point (preferably with a 
filter) and the air is introduced and retained under a small 
pressure, the latter provides a further guard against 
poison gas, but makes the operation of air locks more 
difficult. 


ContTRroL or SupPpLy SERVICES. 


Damage by impact or explosion followed by fire and 
injury to machinery demands an immediate control of all 
the electricity, gas, oil, fuel, water, and steam supplies, 
so as to prevent further damage. 

This suggests that main switches and valves should be 
controllable from several points in emergency, and at 
least one such point should be remote. Gas or oil lines are 
specially important. 

On the other hand, for fire fighting water supply is 
essential and for ventilation and lighting of passages 
electric current will probably be necessary and, if possible, 
alternative supplies should be arranged. 

The possibilities of heavy ‘‘ surge ” in public mains due 
to sudden short circuits within, say, a factory calls for 
special types of “ reactor ” devices. 


MECHANICAL PLANT. 


There is a great possibility for certain small machines 
in connection with A.R.P. Thus, portable pumps for air 
and water suitable for fire fighting, ventilation or decon- 






has to be later returned, they ultimately take buying 
power from the wage workers. 

The great addition to prime cost is inclined to lead to a 
policy of accepting the hazard as being cheaper than the 
remedy. Probably few owners are willing to spend more 
than 10 per cent. extra in structural provisions or more 
than 2 per cent. of gross costs in actual running precautions. 
This will be especially the case as long as A.R.P. is volun- 
tary, since the costs become a penalty against the owner 
who spends them and in favour of the one who does not. 








Double-Ended Shafting and 
Turbine Lathe. 


THE accompanying engravings illustrate a large double- 
ended shafting and turbine lathe manufactured by 
Craven Brothers (Manchester), Ltd., of Vauxhall Works, 
Reddish, Stockport. As shown in Fig. 1, this machine 
comprises two single lathes on one bed, with an overall 
length of approximately 112ft., the working position for 
the left-hand 36in, centre headstock being at the front, 
and that for the right-hand 48in. centre being at the back. 
Three saddles are arranged along the length of the bed— 
two front saddles for the 36in. lathe and one for the 48in. 
lathe. 

When operating the machine as one single long lathe 
the left-hand headstock only is used, and a maximum of 
85ft. can be admitted between the centres. In this case, 
the 48in. tailstock is removed from the bed and the 48in. 





saddle is moved up close to its headstock. When used as 

















tamination, small cranes for lifting heavy débris and small 
lighting sets may prove of great value. 

Since such units need to be independent of outside 
sources, they will ordinarily be oil driven and this intro- 
duces new fire hazards which call for protection. Any 
pipes, cables, or conduits for same should be protected in 
the best possible manner. 


Economics. 


The economic aspect of A.R.P. has a great bearing on 
the extent of possible application, and its importance may 
be realised by comparing premiums for war insurance. 
In a sense it is war insurance, and whereas owners are 
quite agreeable to paying } or } per cent. on values for fire 
insurance, they are not unnaturally disturbed when the 
cost of A.R.P. threatens to increase capital costs by 25 or 
more per cent. and to increase running costs by, say, 
5 per cent. because figures of this order will annul the 
average profits reckoned on the old basis. The tendency 
of A.R.P. must be to increase the cost of living, since a 
great deal of labour and natural energy is diverted to 
activities which are non-productive, except in the sense 
that they may enable other activities to continue pro- 
duction in time of war. They do not differ from armament 
expenses in this respect; in fact, they are defensive 
armament expenses and, like them, if paid for out of 
income, transfer buying power ta the wage workers. If 





once an hour. In emergency this rate can be halved. In 








paid for out of loans, on which interest and amortization 





FIG. 1—DOUBLE- ENDED SHAFTING AND TURBINE LATHE 


two independent lathes, 25ft. can be taken between the 
centres at the 48in. end, and 54ft. can be taken between 
the centres at the 36in. end. At the 36in. end the machine 
will swing work up to 56in. diameter over the saddle ; 
at the 48in. end the swing over the saddle is 80in. 
Independent drive is arranged for each of the head- 
stocks, constant speed reversible alternating-current 
motors of 50 H.P. and 40 H.P. being fitted to the 36in. 
and 48in. headstocks respectively. Each saddle has an 
independent quick power traversing motion along the bed 
by means of a 3 H.P. reversible motor mounted on each 
saddle. The 36in. lathe is provided with sliding, surfacing, 
and screw-cutting motions, but the 48in. lathe (Fig. 2) 
is furnished with sliding and surfacing motions only. The 
left-hand front saddle of the 36in. lathe is arranged for 
screw-cutting up to a length of 40ft. by the use of a guide 
screw, whilst the right-hand front 36in. saddle—nearest 
the 36in. tailstock—is provided with a long swivel slide 
to give a traverse of 48in. to the tool slide. This special 
swivel slide incorporates a power feed motion to the top 
slide, and it is furnished with change wheels, so that taper 
turning and screw-cutting can be carried out for a length 
of 48in. at one setting. ; 
As shown in Fig. 1, the bed of the machine is of massive 
construction, with square-section densened cast iron 
ways, provided with raised narrow guides for the saddles. 
It is of the four-shear type, with a width of 7ft. 3in. over 
the shears, the four sections being cast in one, of suitable 
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lengths, planed and checked at the joints and securely 
fastened together by means of fitted steel bolts. Machine- 
cut steel racks are arranged at the front and rear of the 
bed for the sliding feeds, and for the hand and power 
traverse of the saddles. The underside of the bed is rough 
machined for securing to a concrete foundation. 

Gearing in each of the fast headstocks is totally enclosed, 
all the change speed levers being arranged at the front of 
the headstock. Each headstock is fitted with a high- 
carbon steel spindle, the front and back journals of which 
are provided with large ball thrust bearings to take end 
pressure in either direction. Each spindle has a large 
diameter forged flange, to which the face plate is secured 
by fitted steel bolts. All the gearing and shafts are made 
from heat treated high-tensile steel. High-speed shafts 
are mounted on ball and roller bearings, the slower running 
shafts being mounted on plain bearings. 

In order to lubricate the headstock components a plunger 
pump provides a flow of oil to a channel in the top of the 
headstock, the oil then cascades over the gears. Pipes 
are also arranged to direct a supply of oil to the spindle 
bearings, oil holes being provided in the spindle caps for 
this purpose. All lubrication pipes are arranged to be 
within the headstock, as far as possible. Glass windows 
in the headstock covers, in conjunction with interior elec- 
tric lamps, enable the gearing to be viewed whilst the 
machine is running, and the supply of oil to the gears to 
be verified. 

Mounted on base plates at each end of the bed are the 
main driving motors, which can transmit the power 
through sixteen changes of gearing in each headstock, 
giving a wide range of speeds—from 1 to 60 r.p.m.—to 
each face plate. The face plates, of 6ft. and 7ft. diameter 





16in. diameter are provided for the 36in. lathe. 


Each tailstock has a wide base and a large steel revolving 
centre. The spindle is strongly supported and is adjust- 
able, a rough adjustment being made by means of a hand 
wheel and the final adjustment by a worm and wheel gear, 
which can be disengaged at will. Each tailstock is mounted 
upon an intermediate plate and each has a setting-over 
adjustment for turning a slight taper. The traversing 
motion along the bed is obtained by coupling the tailstock 
to the nearest saddle, and using the saddle power traverse 
motion. 

As stated above, one end—the 36in. end—of the lathe 
is arranged for screw-cutting. A lead screw is mounted 
along the front of the bed, enabling threads to be cut up 
to a length of 40ft. Screw-cutting equipment is embodied 
in only one saddle—the one nearest the 36in. headstock. 
A dial indicator is fitted to the side of this saddle in order 
to assist the operator in engaging the nut. Change of 
screw pitches is effected by means of change wheels and 
a swing frame at the left-hand end of the bed. All these 
components are totally enclosed, the gear-box having 
hinged doors for access to the change wheels. A set of 
change wheels is provided for cutting Whitworth threads 
from 4/,9in. to 3in. pitch, or metric threads from 2 mm. to 
70 mm. pitch. The lead screw is used exclusively for 
screw-cutting. Reverse motion is obtained by reversing 
the main driving motor. 

Three stay bases are provided on the bed, each spread- 
ing across the four shears and each arranged to take a 
stationary stay. Two of the stays are for use with the 
36in. lathe, the other being used with the 48in. lathe. 
Each admits work from 16in. to 30in diameter. In addi- 
tion, two auxiliary stays, admitting work from 6in. to 
All the 














FIG. 2—48-INCH HEADSTOCK 


respectively, are box section iron castings, to the back of 
each of which is securely bolted a forged steel spur ring. 
Each face plate is ribbed and provided with four steel 
built-in reversible jaws. They are made from heat- 
treated steel, and are fitted with renewable tips. 

Arranged in convenient positions on each headstock are 
a tachometer and an ammeter, so that the operator can 
observe at a glance the speed at which the spindle is 
rotating and see the amount_of current absorbed by the 
main motors. 

As previously mentioned, three front saddles are pro- 
vided, two on one side of the bed and one on the other. 
Each saddle is fitted with a compound slide rest with an 
adjustable swivel slide which can be set at any angle, and 
a top tool slide adjustable by hand. In addition, an 
insetting tool slide is fitted to each rest, enabling the 
operator readily to adjust the tool without leaving the 
work. Each saddle is provided with self-acting surfacing 
motion by screw and nut, self-acting sliding motion through 
a rack and pinion, and hand and quick power traverse 
along the bed. Micrometer idices are arranged for the 
various movements of the slide rests. The longitudinal 
feed shafts from which the sliding and surfacing feeds are 
derived run in self-acting tumbler bearings. 

Each saddle apron embodies six changes of feed gearing, 
together with a two-change gear on the front of the apron, 
giving a total of twelve changes of feed for both sliding 
and surfacing. The sliding feeds per revolution of the 
spindle range from }in. to 4/,9in., and the surfacing feeds 
range from }in. to 4/,9in. The feeds are reversible and 
engagement for either sliding or surfacing is effected 
through the agency of a friction clutch. A reversing motor 
is mounted directly on each apron for the quick power 
traversing motion along the bed, also engaged by means of 
a friction clutch. One lever operates the clutch for feed 
or quick traverse and a second lever gives a connection 
for either sliding or surfacing traversing motions. 

The saddle of the 48in. lathe is arranged for boring up to 
a depth of 5ft. This operation is carried out by means of 
an overhung bar held in position by tool clamp plates, 
further supported by a pedestal clamp carried on the 
swivel slide. A boring bar and cutters are not included in 
the standard equipment, but the firm can supply the 
pedestal clamp and arrange the tool clamps to take a bar 
with a maximum diameter of 6in. It is stated that this 
equipment is only suitable for light cuts. 








AND SADDLE 


five stays are of the four-point type, with independently 
adjustable screws. The three lower screws are each fitted 
with a hardened steel roller, mounted on a hardened pin 
and bush. The top screw is fitted with a hard phosphor- 
bronze pad. In order to facilitate mounting the work in 
the machine, each stay is provided with a hinged top piece. 
Three open-type steadies, admitting work from 6in. to 
18in. diameter, are furnished for the 36in. lathe for use 
when cutting threads on long shafts. These steadies 
are arranged on the rear shears to enable the saddles to 
pass them. 

At each end of the machine there is a pump for coolant 
supply, driven by a 2 H.P. motor. After use, the coolant 
is collected in mild steel channels bolted to the front and 
rear of the bed. Thence it is drained to a large capacity 
sump, which is provided in the foundations. 

In general, all working parts of the machine, except 
the headstocks, the lubrication of which has already been 
described, are lubricated by means of “ one-shot ” pumps. 
Where it is not practicable to lubricate by this system, 
oiling nipples are provided. Other features of the machine 
which have not been referred to above include the pro- 
vision of safety interlocking devices for all the motions, 
so that conflicting gears cannot be engaged. The approxi- 
mate net weight of the lathe, exclusive of electrical 
equipment, is 150 tons. 








Fight with an Oil Well.* 


By W. F. CHISHOLM, Engineer, Louisiana Department of 
Conservation, 


Like the “gun that wasn’t loaded,” a drilling well 
sometimes “ goes off.” In spite of experienced engineers, 
trained crews, modern equipment, and the taking of 
every conceivable precaution, old Mother Nature some- 
times rebels at the persistent gnawing at her vitals— 
and when the old lady decides to kick over the traces 





* It is not often that engineers write in such a racy style 
as that adopted by the American author of this article on a 
struggle, lasting for forty-five days, with an oil well in Vermilion 
Bay. We print the “story” as sent to us, for if it is more 
“lurid ” than is usual in our columns, it does give a very vivid 
picture of a technical undertaking.—Ep., Tur E. 





it takes a lot of fancy harness to get her under control, 

On June 3rd, 1938, a drilling crew was engaged in 
drilling out the cement plug after setting a string of 
casing at 9667ft. in a test in Vermilion Bay, about 3 miles 
away from the nearest shore. After drilling about 6in. 
of new hole below the casing, the driller started pulling 
the drill stem out of the hole. About 3000ft. of the pipe 
was pulled out when things began to happen. Gas started 
out and its volume increased so rapidly that the crew 
were unable to get the blow-out preventers closed before 
the sand pouring out with the gas had cut them to the 
point of uselessness. In a short time the well was com- 
pletely out of control. The blast of gas and sand cut off 
the well head connections, and the vibration started 
disintegration of the derrick. : 

Steel girths, bolts, nuts, filled the air, The roar of the 
gas prevented the possibility of giving orders by word 
of mouth, and the drilling crew talked back and forth 
with hand signals. Falling steel became too dangerous 
and the crew moved out until the drilling barge, derrick 
and all, could be floated and moved from over the well. 

This was a job for specialists and special equipment. 
The H. L. Patton wild well fighting outfit was summoned 
from Houston, Texas. Fortunately, the sand stopped 
coming and only a huge column of gas and some fluid 
roared into the air—roared so loud that it could easily 
be heared at Avery Island, 22 miles away. With the 
cutting action of the sand eliminated the gas did little 
damage until Patton’s crew arrived. Ideas for special 
equipment were worked out, hurry-up orders sent to 
the shops, and in a few days the “‘ capping ”’ attempt was 
under way. 

A huge manifold with heavy valves over a Patton 
‘“‘ Stinger ” suspended on the boom of the famous Patton 
fire-fighting truck was moved inch by inch over the 
roaring well. Inch by inch the “ Stinger’? was lowered 
in, the gas blowing through the open valves of the 
manifold. Once they had it in place, and in imminent 
danger of horrible death, the Patton crew, with the assist- 
ance of the drilling crew, rigged heavy chains to fasten 
the manifold to the well casing. The chains were gradually 
tightened by turn-buckles until the gas was diverted 
almost entirely through the manifold. Then slowly 
against the tremendous pressure, the almost exhausted 
group started closing the valves. First one valve, then 
the other, yielded a little until both were closed. 

Darkness of night added further difficulty to the 
task, but the crews kept at it. Halliburton pumps 
were brought into play and succeeded in getting some 
water into the well, but apparently could not build up 
enough pressure to kill it. Small leaks around the bottom 
of the manifold began to develop—became large enough 
to convince the workers that this attempt had failed. 
Exhausted and discouraged, they decided to cut loose 
from the well, let the gas cut the heavy manifold from the 
well head, and drop it into the bay. With this in mind 
the Patton crew started to flange on the stack used to 
prevent the gas from cutting the valves. Then hell 
broke loose. With a blast like that of a huge cannon, 
the well burst the chains holding down the manifold, and 
roared free into the air—on fire. 

Edward Richardson was on the manifold as it broke 

loose. Bill Patton was standing by handing him a wrench. 
Patton was knocked to the deck dead. Richardson’s 
burned body was found by a lugger, several days later, 
over a mile from the well. H. L. Patton, in charge of 
the operation, was carried by airplane to a hospital in 
New Iberia, his right arm blown off near the shoulder. 
The well, bursting into flame when it exploded, was 
loose again. The slug of water already pumped in was 
thrown out, extinguishing the fire a few seconds after the 
blast. 
A job like this, however, can’t be dropped. Regardless 
of temporary failure, regardless of exhaustion and dis- 
couragement. the job goes on. A few days later, and with 
more equipment, the Patton crew started again. This 
time they were successful. The well was finally capped, 
mud was pumped in, the well killed—and all is again 
quiet on the Vermilion Bay Front. ; B 

Agents of the Department of Conservation who witnessed 
the work were loud in their praise of these unsung heroes 
of the oil fields. Mingled with a feeling of regret for those 
who gave up their lives just doing their jobs, is a strong 
feeling of admiration for the coolness, the courage, and 
the endurance, not only of Patton’s crew, heroes of 
hundreds of successful oil-field battles, but also for the 
drilling crews on every well who face the possibility of 
similar danger day after day—just doing their jobs. 

Several photographs illustrating this story will be found 
on p. 534. 








Raitw4y Sraristics.—Railway statistics for the 
calendar month of July and the four weeks ended August 
6th, 1938, show that the total number of passenger 
journeys, excluding season ticket holders, taken on all 
standard gauge railways in Great Britain in the month of 
July, 1938, was 116,806,522, a decrease compared with 
July, 1937, of 8,859,055, or 7-1 per cent. The journeys 
taken by passengers at reduced fares decreased by 6,238,210 
and those at standard or ordinary fares by 2,620,845. The 
receipts from passengers, excluding season ticket holders, 
showed an increase of £31,352, or 0-4 per cent. If the 
railway undertakings of the London Passenger Transport 
Board be omitted, the figures show a decrease in journeys 
of 6,561,952, or 7-2 per cent., and an increase in receipts 
of £58,807, or 0-8 per cent. For all railways the receipts 
from passenger train traffic, including season tickets and 
parcels and miscellaneous traffic, but excluding mails 
and parcels post, were £17,682 less than in July, 1937. 
For the four weeks ended August 6th, 1938, the coaching 
train miles showed an increase of 323,649, compared with 
the four weeks ended August 7th, 1937. The total tonnage 
of freight conveyed, excluding free-hauled traffic, in the 
four. weeks ended August 6th, 1938, was 16,867,310, a 
decrease compared with the corresponding four weeks of 
1937 of 3,767,820. The freight train receipts amounted 
to £5,582,942, a decrease of £816,651. The freight train 
miles run were 783,458 less than in the corresponding 
period of 1937, a decrease of 7:8 per cent. The average 
train load decreased from 123} to 115} tons and the net 
ton-miles per engine hour decreased from 451 to 436, 
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Rail and Road. 


G.W.R. TRACK-RELAYING PROGRAMME.—During 1939 
406 miles of line are to be relayed or resleepered by the 
Great Western Railway Company. This work will involve 
the use of 30,465 tons of new rails, 597,000 sleepers, and 
198,000 cubic yards of ballast. 

New Zeatanp Rarways.—During the year ended 
March 31st last the New Zealand Railways carried 
28,204,312 passengers, an increase of 2,000,000 on the pre- 
vious year. The revenue increased by £843,535 to 
£8,634,186, and profits amounted to £632,797. The total 
tonnage of goods carried amounted to 7,516,000 and the 
net ton miles was 561 million. 


THE WATERLOO AND City Raruway.—The Waterloo 
and City Railway Passengers’ Protest Committee has been 
informed by the Southern Railway Company that, in 
connection with the improvements for the line, the 
difficulties involved in designing modern rolling stock for 
the old-fashioned track have been overcome. An agree- 





ment has also been made with the London Passenger |- 


Transport Board for the building of a three-way escalator 
at the Bank with access between the Waterloo and City 
and the Central lines. 

L.N.E.R. APPorintMENTS.—The London and North- 
Eastern Railway Company announces the following 
appointments :—Mr. W. Y. Sandeman, assistant to the 
engineer (general), southern area, to be assistant engineer, 
southern area, in succession to Mr. J. C, L. Train, who 
has recently been appointed engineer, Scottish area ; 
Mr. J. I. Campbell, district engineer, Boston, to be 
assistant to the engineer (general), southern area, in 
succession to Mr. Sandeman; Mr. H. T. Bird, assistant 
district engineer, King’s Cross, to be district engineer, 
Boston, in succession to Mr. Campbell. 

Locomotive TEsTs IN AMERICA.—In 1937 a research was 
begun by the Mechanical Division of the Association of 
American Railroads to develop a reciprocating steam loco- 
motive, capable of hauling 1000 tons at 100 miles an hour 
ona level track. As part of this research, a 1000-ton experi- 
mental train, consisting of a baggage car, a dynamometer 
car, and at least twelve coaches, is shortly to be run at 
full speed from Fort Wayne to Valparaiso, a distance of 
about 115 miles on the Pennsylvania Railroad, under the 
supervision of the investigating committee. Later the 
same train with different locomotives will be run on other 
railway systems. 

ACCIDENTS ON AMERICAN RatLways.—According to the 
United States Bureau of Statistics, railway accidents of 
all kinds during 1937 accounted for 5350 deaths and 36,692 
injuries. In train accidents 310 persons were killed, these 
accidents being classified as those resulting from the move- 
ment of trains, locomotives, &c., if railway property is 
damaged in excess of 150 dollars. Accidents resulting in 
casualties to persons with a lesser amount of property 
damage are called train service accidents, and this class of 
accident during 1937 resulted in the death of 4808 persons. 
An analysis of the accidents shows that 49 per cent. of 
the people killed were trespassers, 35 per cent. persons at 
level crossings, and 10 per cent. employees. In 4489 level 
crossing accidents during the year 1875 persons were 
killed and in 90 per cent. of these accidents motor cars 
were involved. 

WIRELEss CONTROL IN SHUNTING.—A note in the Hlec- 
trical Review describes a new system of radio signalling 
for shunting, which has recently been brought into use 
by the Swedish State Railways at Malmé. The system 
was evolved on account of the difficulty of placing the 
ordinary optical signals in satisfactory positions. On the 
locomotive there are a receiving set and a signal board 
with a loud speaker. The receiver is equipped with a 
number of selective relays tuned to correspond with the 
different tone frequencies of the transmitter, so that when 
a signal of a certain tone is sent out from the transmitter, 
a similar signal relay in the receiver causes a correspond- 
ing signal lamp to light up. The light signal is given in the 
form of textual messages on an opaque window on the 
signalling board. The transmitter, which is mounted in a 
special box, is constructed for wave lengths between 
1000 m. and 2000 m., and the overhead high-voltage elec- 
tric railway traction system serves as an aerial. By 
means of press buttons, the signal ‘‘ Stop ” can be given 
from severa! places in the yard. The transmitter is also 
provided with a telephone by which the shunting super- 
intendent can give the engine driver oral orders or infor- 
mation, if necessary. 

Etectric Trains To SHENFIELD.—The London and 
North-Eastern Railway Company has placed three large 
contracts in connection with the electrification of the 
line from Liverpool Street to Shenfield, together with the 
connecting line from Fenchurch Street to Stratford. 
A contract has been placed with the Siemens and General 
Electric Railway Signal Company, Ltd., for the supply 
of new electric signalling apparatus between” Liverpool 
Street and Bethnal Green, to replace the present manually 
operated system. A contract has also been placed with 
W. and C. French, Ltd., for the construction of a fly-over 
viaduct at Aldersbrook between Manor Park and Ilford. 
There are four tracks on this section of line, the up and 
down through lines being on the north side of the up and 
down local lines. Local trains to Liverpool Street have 
at present to cross the up and down through lines to 
reach the appropriate platforms at Liverpoal Street 
Station, blocking the through lines in the process; the 
new fly-over viaduct will avoid this, as it will carry the 
local lines over the through lines. When the viaduct 
is completed, the present local lines east of Aldersbrook 
will become the lines and vice versG. A third 
contract placed with Wellerman Brothers is for the con- 
struction of a retaining wall, booking hall, &c., at Stratford 
Station. Heavy works are in pro at Stratford, where 
new platforms are to be provided for tube trains. which 
will come to the surface at Stratford Station to give inter- 
change on the level with the L.N.E.R. trains. New plat- 
forms are also to be built to accommodate the electric 
shuttle services which will eventually operate between 
Fenchurch Street and Stratford. All the platforms for 
tube trains, L.N.E.R. electric trains, and L.N.E.R. steam 
trains, will be on the same level. The value of these 
contracts is over £230,000. 





Miscellanea. 





APPROVED ELeEctropES.—The British Corporation 
Register of Shipping and Aircraft has just issued a list 
containing fifty-six approved electrodes for electric are 
welding. 

Tue British Coxine InpustRey,—At the annual dinner 
of the Coke Oven Managers’ Association, Mr. J. Curry, the 
President, pointed out that, as an industry, they were 
responsible for carbonising about 25 million tons of coal 
ayear. The industry at present recovered about 70 million 
gallons of light oil a year and from this some 40 million 
gallons of rectified benzol was recovered. 


HEATING, VENTILATING, AND AIR CONDITIONING EXuHI- 
BITION.—A newly formed company, the Heating, Venti- 
lating and Air Conditioning Company, of Shell-Mex House, 
Strand, London, is to hold an exhibition for the trade at 
the Horticultural Hall, Westminster, from September 
28th till October 7th, 1939. Thereafter it is intended to 
hold the exhibition biennially. 

ProposED NEw Power STaTIon in SouTH YORKSHIRE. 
—It was recently announced by Mr. W. B. Woodhouse, 
managing director of the Yorkshire Electric Power Com- 
pany, that the company proposed to build its fourth power 
station, which would be situated in South Yorkshire. The 
company is extending its Ferrybridge station and adding 
to it an amount of power greater than the total now pro- 
duced at the Thornhill station. 

Worxtp Try Sratistics.—In August, 1938, world tin 
production amounted to 10,800 tons, making a total of 
105,000 tons for the first eight months of this year. 
Production in September, 1938, is estimated at 10,100 
tons. World apparent tin consumption in August, 1938, 
amounted to 11,500 tons, against 10,100 tons in the preced- 
ing month and 16,500 tons in August, 1937. Consump- 
tion in the first eight months of this year, at 102,300 tons, 
was 21 per cent. below the figure for the first eight months 
of 1937. 

PortsMoutTH Power StatTion AccIDENT.—In its report 
on the accident which occurred to the new 30,000-kW, 
turbo-alternator on August 25th last, the Portsmouth 
Electricity Committee states that the cause of the accident 
was a fracture of the rotor, which weighed about 17 tons 
and rotated at a normal speed of 3000 r.p.m. The alter- 
nator was completely wrecked and a piece of the rotor 
demolished a panel of the auxiliary station switchgear. 
There was no actual stoppage of supply to consumers and 
the undamaged plant was generating normally within 
seven minutes. It is expected that the cost of the damage 
will be between £50,000 and £80,000. The Electricity 
Committee has recently been directed to install additional 
plant at the Gunwharf Road station at an estimated cost 
of over £452,800, and the new plant is to be ready for 
operation by September, 1941. 

Tue CanapiAn ExectricaL Inpustry.—The Canadian 
Geographical Journal for October contains an article by 
Mr. J. Fergus Grant on Canada’s electrical manufacturing 
industry, which shows that during the past ten years 
manufacturing plants in the Dominion have turned out 
electrical apparatus with a gross value of 765,452,511 
dollars. Last year’s production was valued at 97,874,052 
dollars. The number of persons employed in the manu- 
facture of electrical apparatus last year was 21,379. 
Electrical equipment is produced in Canada primarily for 
the domestic market, the exports last year being valued 
at only 4,309,975 dollars. Industrial development in 
Canada has been influenced to a remarkable extent by the 
proximity to the centres of population of an immense 
volume of water power. There is estimated to be in 
Canada no less than 43,700,000 H.P. of potential water 
power installation, but up to date the hydraulic installa- 
tion has reached 8,112,751 H.P. More than 6,500,000 H.P. 
is being developed in Ontario and Quebec, where the prin- 
cipal industrial development has taken place. 

STRENGTHENING A CONCRETE ConDvuIT.—An interesting 
method of strengthening a 72in. diameter concrete conduit 
carrying the town’s main water supply has been carried 
out with steel plates at Toledo, in the United States. This 
conduit was built in 1909 and has walls about 10in. thick 
and its strength to resist bursting pressure from within 
depends entirely upon the load imposed by the surrounding 
earth. It had to be strengthened for a length of 500ft. 
because of a proposed subway above it which would 
necessitate the removal of 12ft. of the earth above. To 
gain access to the pipe a 42in. circular work shaft was 
made down to the pipe, into which an opening was made. 
A narrow-gauge track of 2in. iron pipe was laid in the pipe 
and special cars made to run on these trucks. These cars 
carried a number of steel lining segments, 10ft. long and 
each one-quarter of the pipe’s circumference in width. 
The bottom and two side lining aoe were placed in 
position and the top one lifted in p by vertical folding 
arms on the car to complete the assembly. The plates 
were bolted together and a cement grout forced behind 
them through valves let in the cireumference. 

Antimony’s Errect oN STRENGTH OF Tiv.—A new 
publication of the International Tin Research and Develop- 
ment Council is a paper read recently by Professor D. 
Hanson and Mr. W. T. Pell-Walpole to the Institute of 
Metals on the mechanical properties of alloys of tin with 
from 2 to 18 per cent. of antimony. In chill-cast, rolled 
strip and extruded wire specimens it was found that little 
improvement was obtained by using more than 9 per cent. 
of antimony. The effect of progressive amounts of cold 
work on the Brinell hardness was studied in the case of 
three alloys containing 4-5, 7, and 14 Pe cent. of antimony, 
and it was found that in the case of the first two, reduc- 
tion of from 10 to 30 per cent. caused a permanent harden- 
ing, while greater reduction caused less hardening and 
the specimens softened by self-annealing at room tem- 
peratures during the following six months. The 14 per 
cent. alloy was considerably harder as chill-cast, but was 
not hardened by mild reduction, and, on the contrary, 
was softened by severe reduction, although there was a 
slight recovery with time. On annealing after reduction 
there was with all the alloys a recovery of Brinell hardness 
to values approximately those of the chill-cast specimens. 
The effects of various forms of heat treatment were investi- 
gated, and it is suggested that grain size is an important 
factor in work softening and annealing of these alloys. 





Air and Water. 


New Orrices ror RoyaL AERONAUTICAL SocreTy.— 
The Royal Aeronautical Society has acquired the lease of 
No. 4, Hamilton Place, W. 1, and it is expected that the 
new offices will be ready for occupation early in 1939. 


CiypDE Suiprine Outrput.—During the first ten months 
of this year the output of Clyde shipyards totalled seventy- 
three ships, aggregating 352,400 tons, as compared with 
eighty-seven vessels of 304,000 tons during the same 
period last year. 

AMERICAN Wak AIRCRAFT FOR AvSTRALIA.—It is 
reported that the Australian Government is to purchase 
fifty Lockheed bombing machines from the United States 
as an insurance against the possible non-delivery of the 
British machines now on order. 

EXPANSION OF THE TURKISH Navy.—Reports from 
Turkey state that three destroyers and four submarines 
for the Turkish Navy are to be built in British shipyards. 
Delivery of two submarines from Germany is expected in 
the near future, and another two being built in Turkish 
shipyards under German supervision are to be completed 
early next year. 

BREAKING UP or THE “ BERENGARIA.”—The 50,000-ton 
Cunard White Star liner ‘‘ Berengaria ” has been bought 
by Sir John Jarvis for breaking up at Jarrow. The purchase 
price of the ship is said to have been over £100,000, and 
a new company is to be formed for its demolition. A 
greater part of Palmer’s shipyard site has been leased by 
the Commissioner for the Special Areas for the work. 

LonG-pDIstaNcE Non-stop Arr Recorp.—On Monday, 
November 7th, two Royal Air Force Vickers ‘“‘ Wellesley ” 
bombers completed a record non-stop flight from Ismailia 
to Darwin, in Australia, a distance of 7162 miles. A 
third machine arrived at Darwin later in the day, having 
made a stop at Koepang for refuelling after covering a 
distance of about 6600 miles. The average speed of the 
machines was 149 miles an hour. 


THE CaRRYING or Emprre CarGcors.—According to 
statistics of the Empire Industries Association, during the 
first nine months of this year nearly 90 per cent. of the 
shipping coming from Empire countries was British, and 
of the shipping going to Empire countries over 95 per cent. 
was British. On the other hand, only 45 per cent. coming 
into this country from foreign countries and only 46 per 
cent. of the shipping going to foreign countries was British. 


IMPERIAL ArRWAYS REportT.—It is stated that in the 
annual report of Imperial Airways, to be presented on 
November 14th, that during the year ended March 31st 
last, “‘on the European services, because of the con- 
tinued and deplorable delay in delivery of the new land- 
plane fleet, due to circumstances over which the company 
had no control, the number of passengers carried during 
the year was only maintained.” The total number of miles 
flown was 6,223,968, compared with 5,231,655 in the pre- 
vious year, and the profit for the year was £97,267. 


MeEcHANICAL STOKERS ON Surps.—In the course of a 
recent address, Direktor Obering. Schneider gave some 
particulars of the reconstruction work ied out on 
some of the Norddeutscher Lloyd’s older vessels. The 
company, for experimental purposes, fitted three cylin- 
drical boilers on the steamship “‘ Aachen” with mecha- 
nical stokers. Limitations of necessitated the 
omission of automatic coal feed, but excellent results were 
obtained. The stokers operated satisfactorily in all 
weathers and were unaffected by the trim of the vessel. 
Similar stokers have since been ordered for five more of 
the company’s cargo ships. : 

ITALIAN SHIPBUILDING ProGRAMME.—According to the 
Journal of Commerce, the Italian merchant fleet will be 
increased by at least eight motorships when orders pend- 
ing or already placed by various shipping companies are 
completed. The Compagnia Genovese will order two new 
12,000-ton motor liners, with a speed of 18 knots, for 
service between Italy and Canada. The Societa Italiana 
Maritimo has ordered six 10,000-ton motorships with a 
speed of 17 knots to be used on a projected new service 
between Italy, British India, the Dutch East Indies, and 
the Far East. The Sane, a shipping company trading 
with Italian Eritrea and East African ports, is also believed 
to have given orders for three 10,000-ton motarships to be 
used for tramp services. 

An Oxp Irrication SystEm.—The Commissariat of 
Agriculture of the U.S.S.R. is reconstructing a number of 
ancient irrigation systems in Central Asia, among which is 
the Shakhruda system, believed to have been built a 
thousand years ago. Its narrow crooked irrigation canals, 
sometimes running parallel, will be replaced by a modern 
system. The reconstruction works will not only improve 
irrigation in the Bukhara oasis, but will free the local popu- 
lation from the danger of malaria. The old canals had neither 
natural nor artificial outlets, and the superfluous water 
which overflowed the banks into the surrounding low- 
lying country became a breeding ground for the malarial 
mosquito. Another ancient irrigation system being re- 
constructed is the Vakhsh, in Tajikistan, believed to have 
been built about 600 ago. When reconstructed this 
system will irrigate an area of 175,000 acres. An ancient 
irrigation system in Armenia, the Kirsk, is also being 
reconstructed. 

New Imperrat Arkways SEervices.—Recently issued 
Government White Papers give particulars of agreements 
between the Air Minister and Imperial Airways for services 
between Bermuda and New York and Bangkok and Hong 
Kong. One agreement provides for the operation during 
a@ period of five years from June 16th, 1937, of a civil air 
transport service between Bermuda and New York or an 
alternative terminus in the United States. The maximum 
rates of subsidy proposed are £48,000 for the first year, 
and £54,000, £53,000, £52,000, and £51,000 for the four 
successive subsequent years as more flights are made. 
The Bangkok and Hong Kong agreement is for the opera- 
tion during the period of a year from September 2nd of 
an improved air service for the carriage of passengers, 
freight, and mail. It is proposed that the maximum rate 
of subsidy to be paid shall be £56,000 a year. The Govern- 
ments of Hong Kong and of the Straits Settlements and the 
Malay States have agreed to make contributions. 
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Pencil Portrait No. 18. 


With this week’s issue we present a Pencil Portrait 
of Dr. C. E. Inglis, Professor of Mechanical Sciences 
at the University of Cambridge. Dr. Inglis is a Fellow 
of the Royal Society, a Member of Council of the Insti- 
tution of Civil Engineers, the Institution of Naval 
Architects, and the Institution of Sructural Engineers. 
He is also a Member of the Institution of Mechanical 
Engineers and a Past-President of the British Water- 
works Association. 





ENGINEERING AND DEMOCRACY. 


In his Presidential Address to the Institution 
of Civil Engineers, reprinted in abstract form 
last week, Mr. Binnie gave a short account of 
some of those things known to engineers of the 
ancient past. Engineers to-day are rather inclined 
to pride themselves on the amount of knowledge 
they have built up in the last 150 years. It comes, 
therefore, as something of a shock to find that the 
fundamentals upon which the engineering skill 
of to-day is founded were as well known in the 
dim and distant past as they were to our immediate 
forefathers. Archimedes cried ‘“‘ Give me a fulcrum 
and I will move the World,’ and he used his 
mechanical knowledge of the lever to such good 
purpose that Marcellus was reduced to starving 
Syracuse into surrender in default of his ability 
to storm it. Hero, or, perhaps, Ctesibius, invented 
a form of steam engine and many other ingenious 
mechanical devices showing no little engineering 
skill, and it is scarcely credible that Hero and 


early as the birth of Christ. 








Ctesibius were the only people sufficiently interested 
to experiment. It appears, too, that the 
means for applying the power of steam, 
the piston and cylinder, were known to the 
Romans. Thus the fundamentals for the genera. 
tion of power were all available, even in ancient 
Rome. Moreover, the gtate of civil engineering 
knowledge was high and the principle of the 
theodolite was used in the “ Dioptra ” and made 
possible the construction of aqueducts and other 
works requiring no mean skill. In fact, the whole 
groundwork necessary before an edifice of industry 
such as exists to-day could be begun seems to 
have been at least nearly completely known as 
With the decline 
and fall of the Empire, a darkness, perhaps less 
gloomy than we are wont to suppose, spread over 
Europe. But by the fifteenth and sixteenth 
centuries much, if not all, the fundamental 
knowledge of the power of the lever and of many 
other matters, had been recovered, if, indeed, it 
ever was lost. Leonardo da Vinci, the forerunner, 
had a mind much like that of a modern in its 
inquisitiveness. Though he was touched with 
genius many who came after must have trodden 
heavily the road he travelled with such ease. In 


2\fact, it can scarcely be doubted that the steam 


_|engine and many other machines might, so far 
as the existence of knowledge affected the question, 
have been invented and developed to a successful 
state long, long before Newcomen and Watt, if 
the urge to develop them had been present among 
the people at large. 

But there was no urge towards their develop- 
ment. The world got along very well without 
them. The fundamental knowledge lay fallow 
for two or three hundred years. Then, at 


;|the end of the eighteenth century, there can 


be seen the beginnings of industry and engi- 
neering as we know them to-day. All that 
had been done in two centuries had been either 
warlike or more or less dilettante. Machines 
were developed for the siege and reduction of 
fortresses ; for the killing and wounding of man ; 
or to work the fountains of Versailles and amuse 
the fashionable gatherings in the gardens of 
Vauxhall. Except to the military engineer, whose 
requirements were limited and of little use for 
¢| peaceful application, machines were in general 
curiosities rather than matters of importance. 
The urgent need that raised up the Newcomens, 
Watts, Stephensons, and Brunels had to wait upon 
the coming of an idea which reorganised society. 
That idea had existed partly germinant in England 
from early times. It burst forth into growth 
in the American War of Independence and in 
the French Revolution. Men had rights whatever 
their station in life. No longer should the human 
species be unequally divided into a ruling 
“ Aristocracy ” with all kinds of rights and 
privileges, and a “ Canaille ” almost sub-human 
people to whom all rights and privileges were 
naturally denied, and who were scarcely deemed 
worthy of the right to live. All men, whatever 
their attainments, were to have equal rights 
and to be free. The units of the “ Canaille ” 
become individuals. They began to aspire to 
things which before it was fitting only the rich 
should have. They wanted books and soap, 
newspapers, household utensils, houses, gardens, 
pianos, coal, water, fine clothing. Democracy 
and the doctrine of civil liberty were born, and 
as they developed so did working people begin 
to buy and merchants to grow rich in selling 
to them. Under such conditions the machine 
grew important. It could produce in thousands 
what formerly it had been necessary only to 
produce in ones. It could produce cheaply so 
that these new buying individuals could afford 
to pay. The demand grew and set in growth new 
demands for ships and roads and locomotives, 
and for bicycles, cars, and wireless sets. Industry 
and engineering became essential to supply the 
needs of democracy, and their benefits were 
felt by a greater and greater bulk of the people. 
Democracy and particularly civil liberty had given 
birth to engineering. 

But though engineering may be dependent 
on civil liberty, the maintenance of civil liberty 
is dependent on the desires of the people. The 
originators of democracy thought of it as something 
which went far beyond the bounds of mere govern- 
ment by popular representation, and believed that 
civil liberty would be ensured by democratic 
politics. John Stuart Mill would have had a 
society so individual and so free to do what it 
wished that he approached perilously close to 
advocating anarchy. To-day, some of the original 
conception is still enshrined in the objects of the 
British Labour Party which “stands for the 





systematic and unremitting use of political power 
to abolish social privilege and economic tyranny, 
and to create a society in which the treasures of 
civilisation shall be, not the meme 4 of a class, 
but the heritage of the nation.” is a strange, 

but illuminating, paradox, that by its develop- 

ment, democracy, requiring all men to be free 
and equal before the law, the abolition of privilege, 

and the encouragement of civil liberty in general, 
should have also encouraged the develop- 
ment of a capitalist organisation of industry 
which the workers regard as autocratic. It is 
perhaps symptomatic that it did so. For the 
world is beginning to suspect that democracy 
as understood by its originators and by those 
like John Stuart Mill is unworkable. A new idea 
appears to be growing up. Even in England, 
which prides itself upon its freedom, the 
authoritarian attitude is evident. It is with a 
wry smile that we now speak of our homes as our 
castles. Rules and regimentation grow. The 
poor, willing or unwilling, are turned out of their 
slums into homes which a paternal Government 
considers they ought to like better. The property 
owner is forced to submit to the decrees of local 
town planning authorities, and it is insisted that 
his drains be built in an approved manner and 
his house be properly provided with windows, 

ventilation, and sanitary arrangements. On the 
more national scale the Government exercises 
benevolent control. It sets up an autocratic 
organisation to control London’s transport and 
decrees that no other individual shall be free to 
run a bus in London’s streets without its per- 
mission. The trend seems to lie towards the 
building of a half-democratic benevolent autocracy, 
a typical resultant of the British genius for 
compromise. 

To begin to discuss history, to consider it through 
the ages, and finally to bring it up to date, leads 
inevitably to consideration of the future. Engi- 
neering developed and expanded like a flower in 
the sunshine of increasing democracy. The 
nearer the approach to Mill’s ideal, the greater 
became the prosperity and the extent of industry. 
But now the pendulum has ceased to swing. It 
is weighed back by those very things democracy 
itself brought into being. Capitalist industry 
rides uneasily in double harness with socialistic 
democratic ideals. Whither next? Civil liberty 
is going and even political democracy is the subject 
of attack. Apparently, we are to have a benevolent 
authoritarianism. But what is to be the effect 
upon engineers and industry in general as the 
ideals of democracy and liberty pass and regimenta- 
tion takes their place? Is engineering to decline 
with the ideals that brought it into being, or does 
a greater, stronger future lie before it harnessed to 
authority ? 


The Economies of Electrical Heating. 


Tue use of electricity for heating purposes—such 
as the heating of water, the warming of rooms, and 
the cooking of food—has, by some people, been 
condemned in general terms on the ground that it 
involves the conversion of energy from low grade 
heat to high grade electricity, and its reconversion 
back again into a low grade form. This argument 
undoubtedly omits consideration of many factors © 
which may, individually or in the aggregate, out- 
weigh the purely thermodynamic objections to 
electric heating. Cleanliness, convenience, and 
ease of control count for much, and in many appli- 
cations turn the scale in favour of the employment 
of electricity. Nevertheless, there is a very wide- 
spread belief that these advantages are dearly 
bought and that electric heating, as compared 
with heating by means of gaseous, liquid, or solid 
fuel, is normally extravagant. It is not easy to 
settle this question decisively. Individual con- 
ditions vary to such an extent that what is true of 
one installation may be quite misleading if applied 
to another. Laboratory experiments on the sub- 
ject do not and cannot command much respect. 
Full-scale investigations with the plant operating 
under its designed load cycle for a prolonged period 
are alone capable of giving trustworthy results. 
At the Imperial College of Science and Technology 
an exceptionally favourable opportunity of study- 
ing one aspect of electric heating has been in exist- 
ence for the past few years. Originally a certain 
considerable section of the College buildings was 
heated by means of a hot water electrode boiler 
working in conjunction with a thermal storage 
system. Subsequently, two coke-fired boilers were 
installed in such a way that both methods of heat- 
ing could be used separately or simultaneously to 
provide the heat supply. A research into the rela- 
tive merits of the two methods was begun, and 
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has now extended over several working years. 
The investigation, in addition to being of a full- 
scale nature, enjoyed the advantage resident in 
the fact that it involved the heating of one and 
the same building by the two methods. Further, 
all the scientific equipment and staff required for 
it were available on the spot, while on the costing 
side full assistance was forthcoming from the 
finance department of the College. 

Last March the results obtained and the conclu- 
sions reached were given in a paper by Dr. 
Livingston Smith and Dr. C. H. Lander presented at 
a joint meeting of the Institute of Fuel with the 
Institution of Electrical Engineers and the Institu- 
tion of Heating and Ventilating Engineers. Accord- 
ing to these authors, the annual running cost, if 
the buildings were heated entirely by means of 
the electrode boiler, would be 2-56 times what 
they would be if the entire heating were supplied 
by the coke-fired boilers. With capital and depre- 
ciation charges taken into account, the total 
overall annual costs would be in the ratio of 
1-68 to one. It might seem that this investigation, 
by reason of the conditions under which it was 
conducted and the high standing of those con- 
cerned with it, at last provided an authoritative 
and impartial decision as to the merits of electric 
heating, and that that decision was overwhelm- 
ingly against it as an economical process. In the 
ensuing discussion, however, the advocates of 
electric heating did not remain silent. They 
attacked the authors’ figures and conclusions at 
almost every point, and, if they did not succeed 
in completely reversing the verdict pronounced 
in the paper, they at least reduced it to a condition 
in which many people will inevitably regard it 
with grave distrust. Early in the debate it was 
pointed out that the results, if they could be 
accepted at all, were applicable solely to the par- 
ticular case of the Imperial College buildings, and 
could not be applied indiscriminately to any other 
heating problem. Next it was revealed that at 
no time during the tests had the buildings been 
heated entirely by electricity or entirely by the 
coke-fired boilers, and that the alleged relative 
annual costs had been arrived at by a process of 
separating the performances of the two methods 
when working simultaneously. There were, it was 
urged, many opportunities of being less than 
impartial in making this separation. For example, 
in order to effect it reliance was placed upon a 
figure of 74-6 per cent. for the efficiency of the 
coke-fired boilers, as revealed by a separate test 
on them, while under a prolonged steady load. 
The actual heating requirements of the buildings 
fluctuated, and at times of light demand the load 
on the coke-fired boilers would have corresponded 
to an efficiency of 50 per cent. or less but for the 
fact that they had been installed to work in con- 
junction with the thermal storage system of the 
electrode boiler. In these circumstances, it was 
urged, it was wrong to assign the capital, deprecia- 
tion, and running charges of the thermal storage 
system entirely to the electrode boiler side of the 
account, and to give the coke-fired boilers a free 
gift of the indubitable advantage which the thermal 
storage system conferred on them. The figures 
given in the paper for the cost, calorific value, 
moisture content and ash percentage of the coke 
used were, in turn, subjected to reasoned scrutiny, 
and all alike were challenged as being unduly 
favourable to the coke-fired boilers. The authors’ 
assertion that the labour charges for the electrode 
boiler plant were over 30 per cent. higher than 
those for the coke-fired installation was held to be 
inexplicable, except on the assumption that those 
charged with the duty of attending the electric 
plant had been employed for the rest of their time 
on other work not connected with, but nevertheless 
accounted to, the plant. A point of criticism 
applicable not only to this particular investiga- 
tion but to all of a similar nature was raised by one 
speaker, who questioned the justice of comparing 
a heating system which discharged its sulphurous 
products straight into the atmosphere with one 
drawing its energy from a power station which was 
compelled by law to incur great expense in order 
to prevent the emission of fumes. The same 
speaker raised the question of ash removal, point- 
ing out that the charge for a unit of electricity 
included a proportion to cover such removal at 
the power house, whereas the ash from the coke- 
fired boilers was removed by the local Council at 
the ratepayers’ expense. 

If it does nothing else, this paper and the dis- 
cussion which it evoked should at least teach all con- 
cerned to be cautious in advancing claims respect- 
ing the merits of this or that system of heating. 
In some respects the Imperial College tests and the 
criticism of them are of wide interest to all engi- 





neers dealing in any way with the combustion of 
fuel. They illustrate the extreme difficulty of 
drawing a just comparison between -alternative 
systems. A test in which all the issues are clear-cut 
and open to no possible dispute is rarely if ever 
possible. However carefully the data of the test 
are compiled, their subsequent analysis and inter- 
pretation are almost veund to provide oppor- 
tunities for errors of apportionment and for the 
development of an unconscious bias in favour of 
one of the systems. One feels—as an engineer, 
a little regretfully—that in a complicated practical 
test, such as that with which we have been dealing, 
observational data, however scientific, will always 





be open to criticism and suspicion, and that the 
only testimony which has a chance of commanding 
a wide measure of acceptance is the testimony of 
the finance department. On that score it must be 
recorded that, in spite of the critics, the partial 
substitution of coke-fired boilers for electrode 
heating plant at the Imperial College resulted in a 
saving of over one thousand pounds a year in the 
heating bill. It might be possible to criticise the 
details of the accountancy from which that figure 
was deduced, but taking it as it stands it seems to 
us to provide as convincing evidence of the relative 
merits of the two forms of heating as we are ever 
likely to obtain. 








Institute of Metals. 


———_——————— 


NASMUCH as the autumn meeting of the Institute 

of Metals, which was to have been held in America 
jointly with the Iron and Steel Institute and the 
American metallurgical bodies, had to be cancelled 
by reason of the international situation, a meeting 
was held in the Institution of Mechanical Engineers 
in London on Thursday, October 27th, for the pre- 
sentation and discussion of papers. 

The President, Dr. C. H. Desch, F.R.S., expressed 
the regret which had been felt by all concerned that 
it had been necessary to cancel the arrangements for 
the joint autumn meeting with the Iron and Steel 
Institute to be held in America. The decision had 
been made only two days before the first party should 
have sailed from this country. Postponement to a 
near date was considered, but it was not found prac- 
ticable, and the decision was arrived at with the very 
greatest regret by the officers of the two Institutes in 
consultation. Their American friends had written to 
express their regret and had expressed the hope that 
it would be possible to carry out something like the 
original programme next year. He joined sincerely 
in the hope that it would be possible to hold the 
meeting, so that the great efforts which had been 
made in America would not be wasted. 

The papers presented at the morning session were 
of a highly academic character, concerning scientific 
investigations of some rather complicated metallic 
systems. There were two papers contributed jointly 
by Dr. W. Hume-Rothery, F.R.S. (Royal Society 
Warren Research Fellow, Oxford), and Mr. G. V. 
Raynor (of Keble College, Oxford), dealing respec- 
tively with the constitution of the magnesium-rich 
alloys in the systems aluminium-magnesium, gallium- 
magnesium, indium-magnesium, and thallium-mag- 
nesium; and with the liquidus, solidus, and solid 
solubility curves in some magnesium alloys. 

Two further papers dealt with investigations into 
the constitution of alloys. Dr. W. L. Alexander 
(Research Medallist, I.C.I. Metals, Ltd., Birmingham) 
dealt with a seris of aluminium-copper-nickel alloys 
containing from | to 35 per cent. of aluminium, and 
discussed the phase changes in those alloys on heat 
treatment, which were studied by thermal analysis 
and by micrographic and X-ray methods. And Dr. 
Marie Gayler (Scientific Officer in the Department of 
Metallurgy, National Physical Laboratory) and Mr. 
E. J. Sutherland (of the same Department) described 
some work on the constitution of aluminium-zine 
alloys of high purity, and the nature of the thermal 
change at a temperature of 443 deg. Cent. 

Two papers, on “The Tarnishing of Silver and 
Silver Alloys and its Prevention” and “ Oxidation 
Resistance in Copper Alloys,’ both contributed 
jointly by Dr. L. E. Price and Dr. G. J. Thomas (of 
the Goldsmiths’ Metallurgy Laboratory, University 
of Cambridge) were presented for discussion in the 
absence of the authors, who were on their way home 
from America. 

Professor R. 8. Hutton, who presented the paper on 
silver alloys, emphasised that the work described 
was due to the assistance of the Worshipful Company 
of Goldsmiths. 

Dr. U. R. Evans, who presented the second paper, 
said that although we should not reap the fruits of 
the authors’ results for some years, at any rate until 
the various practical difficulties had been overcome, 
those results were very encouraging. He did not 
think that the position indicated in the paper would 
have been reached but for the fact that the authors 
had carried out their work under scientific conditions, 
studying the reasons for the effects of the various 
alloy constituents, and choosing each step by the aid 
of the theories arrived at ; they were able to choose 
each step so that they obtained progressively better 
results.. He expressed the belief that in such compli- 
cated systems purely empirical work was not likely 
to achieve results quickly, however systematic that 
work might be; by keeping in view all the time the 
correlation between cause and effect, investigators 
would obtain the best results very much more quickly 
in the majority of cases. 

The following paper was then presented :—‘‘ Some 





Characteristics of Copper-aluminium Alloys Made 

from Aluminium of Very High Purity,” by Dr. Marie 

L. V. Gayler. The author’s synopsis reads as follows : 
COPPER-ALUMINIUM ALLOYS. 

It is extremely difficult to obtain a 4 per cent. copper- 
aluminium alloy made with super-pure French aluminium in such 
a condition that it will age harden uniformly to the maximum 
extent at room temperature. Hot working, followed by solution 
heat treatment at 500 deg. Cent., results in little or no age 
hardening at room temperature. The microscopic examination 
of such material shows segregated areas of fine particles of 
CuAl,, which alone would be sufficient to account for non- 
uniform results. The most satisfactory results were obtained 
on an alloy of lin. diameter section, by cold forging with a fairly 
light blow on all faces, down to fin. square section, and then 
on one face down to the required thickness. 

It is suggested that the lack of homogeneity in the age harden- 
ing of these alloys is due to the fact that (a) the alloy is not 
easily work hardened, owing to the aluminium matrix being 
plastically deformed without appreciable work hardening, 
probably on account of partial self-annealing during working ; 
and (5) the particles of CuAl, act in a manner similar to that of 
the hard particles in a bearing metal and are consequently little 


deformed except under special conditions. Fei 

A comparison is made between the characteristics of alloys 
made with Hoopes’ metal and with aluminium of super-purity. 
High-purity copper-aluminium alloys do not super-cool. The 
macro and microstructures of the normally cast alloys are similar 
to those of commercial alloys which have been super-cooled. 
A brief examination has been carried out of the effect of added 
impurities on the grain growth of recrystallised aluminium. It 
is suggested that the fine graifi size of the 4 per cent. copper 
alloy containing iron is due to the mechanical prevention of 
grain growth by the presence of the insoluble iron-rich con- 
stituent in the grain boundaries, 


DISCUSSION. 


Professor D. Hanson recalled some experiments he 
had made in which he had prepared a series of 
aluminium alloys containing all the elements likely 
to occur in duralumin (copper, magnesium, «c.), 
singly or two or three together. The specimens were 
heated to 500 deg. Cent., quenched and allowed to 
age, and he had measured hardness in order to find 
out which substances were likely to be responsible 
for age hardening. The aluminium which contained 
copper showed no appreciable age hardening at 
ordinary temperature; it was made with the com- 
mercial aluminium of the time and was lightly forged 
to give a slight flattening of the surface to enable 
Brinell hardness measurements to be made. Mag- 
nesium gave the greatest hardening. He was quite 
satisfied that there were conditions under which 
copper-aluminium alloys did not age-harden readily 
at room temperatures. In the course of some work 
by Dr. Gayler and himself on aluminium-copper 
alloys it was found that the age hardening was not 
very great, but other workers had found much greater 
degrees of age hardening. He wondered whether the 
amount of working which Dr. Gayler and himself had 
applied to their specimens was so slight that the 
composition of the alloy was not reasonably uniform. 
A certain amount of cold working did aid in evening up 
composition on annealing. In his own experiments 
the hardness results were very erratic, and possibly 
the fact that the amount of cold working was so 
slight, together with heterogeneity of the alloys, was 
largely responsible for that. If some had low copper 
contents and others had high copper contents, the 
spread of the copper contents might be very con- 
siderable ; if the annealing did not result in homo- 
geneity, the slight age hardening that might occur 
might easily be hidden by the spread of the Brinell 
hardness results. 

The explanation that it was due to the absence of 
appreciable work hardening during the deformation 
of the metal was not satisfactory to him, because he 
could not find anything in the paper to link up the 
absence of cold working with the absence of age 
hardening after subsequent heat treatment. 

Dr. H. Sutton, after expressing appreciation of the 
author’s experiments and the very careful way in 
which they had been recorded, said that they might 
lead to something very valuable, from the practical 
point of view. He recalled that some years ago he 
had come across a forging which would not age 
harden. The structure of the forging was rather 
similar to that of some of the samples the author had 
illustrated in the paper. In that connection he said 
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it was well known by technologists that duralumin 
could be overworked, and that the resistance to age 
hardening was generally less after rather severe hot 
working. He asked whether Dr. Gayler h Id the view 
that the ground mass was so soft that in deformation 
the particles were not broken up. 

The President said the suggested explanation that 
the highly purified aluminium was so soft that it 
flowed over the particles was not at all unreasonable. 
It was remarkable how greatly the hardness of 
aluminium was affected by minute quantities of 
impurity. The results had been published of some 
French work in which a careful comparison was made 
between different specimens of highly purified 
aluminium, the purity of which differed minutely, 
and the diminution of hardness as the maximum 
purity was approached was very remarkable indeed. 
In the course of conversation with directors of 
industry in Germany he was ‘told that in practice it 
was found difficult to make an age hardening alloy 
when using aluminium of extreme purity. The 
material did not harden readily. 

A very remarkable fact, of which it was extremely 
difficult to find an explanation, was that an alloy 
containing pure aluminium and a large percentage of 
copper was markedly different in structure from an 
alloy of similar composition made with commercial 
aluminium. The difference was rather like that 
between an under-cooled and a non-under-cooled 
alloy ; but under-cooling was not observed and it 
was difficult to find a reason for that marked difference. 
It seemed hardly to be accounted for by the minute 
quantity of impurities present in the one case. That 


was a very interesting point which had come out 
clearly in the author’s figures. 

Dr. Gayler, replying to the discussion, suggested 
that perhaps Professor Hanson had not quite under- 
stood her point that the absence of age hardening was 
not associated with cold working, but with hot work- 
ing; in all the earlier work that was done, including 
that in which she was associated with him, the alloys 
were hot worked at 450 deg. None of the alloys she 
had used were found to work harden, and that was 
due, she believed, to the flow of the aluminium during 
the forging process ; if there were any work hardening, 
recrystallisation occurred immediately and there was 
excessive grain growth. 

Whilst agreeing with Professor Hanson that the 
lack of homogeneity in the hot-forged alloys was 
due to CuAl, not going into complete solution, she 
doubted that that was the reason in the case of the 
cold-worked alloys which had shown age hardening. 
Another explanation which she had put forward 
tentatively, but which she had not yet had time to 
study carefully, was that the alloys had very big 
grains and the Brinell hardness impression in some 
cases could quite well go into one grain. 

It was pleasing that Dr. Sutton had appreciated 
that the work had a practical value, because she 
regarded it as the initial stage of some work she was 
doing and which she believed would be of immediate 
practical value. 

The final paper was as follows :—“‘ A Study of the 
Mechanical Properties of ‘Tin-rich Antimony-tin 
Alloys,” by Professor D. Hanson and Dr. Pell- 
Walpole. There was no discussion. 
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THE UPBRINGING OF ENGINEERS. 


Srr,—I always read articles on the training of engi- 
neers. I read your article entitled ‘‘ The Upbringing of 
Engineers ’’ in this week’s THE ENGINEER; I read the 
address of the President of the Institution of Mechanical 
Engineers ; and I read the article by Dr. Fleming. 

I note with some satisfaction the stirring of doubts in 
minds of our engineering leaders, as to the present-day 
system of training, and I want to shout, “I have told 
you so for years,” but I am afraid my shout would go 
unheard. 

They are mass producing engineers, like motor cars, 
very pretty to look at, highly efficient at first, crammed 
full of gadgets and comforts, fairly cheap, and choose 
which you will, you will get a product which is much the 
same as any other, and will last a year or two, after which 
it takes a lot of humouring to make it go, and is better 
scrapped. 

I have contended, lonely and obscure, for over twenty- 
five years, right back to the days when I was chief appa- 
ratus draughtsman at the old Western Electric Company 
at Woolwich, that the system was all wrong, and I still 
contend that both trainers and employers are not giving 
or getting the best into and‘out of their pupils. 

They have gone right off the old method of training real 
engineers, on which the President of the Institution of 
Mechanical Engineers touched so lovingly, and, I thought, 
a little sadly, in his Presidential Address, and they have 
developed a system of production which sends out into 
the world young men who are only fitted to sit at a desk, 
employed in routine activities of a department, and who, 
if confronted with the slightest thing ‘‘ different,” go all 
to pieces, helpless and hopeless. 

I have, in earlier years, been unreasonable—perhaps I 
am a little now—in my contempt for these young 
“‘ engineeahs,’’ whom, I have claimed, I could frighten 
out of their wits in an old—or modern, if you like—engine 
room, and who, confronted by a truculent mechanic, 
would run for their lives. 

Then, as the years rolled on, I was put to the test, for 
I had a son whom I was determined should become an 
engineer, a member of my Institution, and some day, 
please God, a better engineer than his old father. 

That son had reached the age of seventeen, had matri- 
culated, passed the Inter B.Sc. Engineering (London) 
examination, and I was called upon to decide which way 
he should go. 

Should he go on to the university and complete his 
education there before getting down to “ work,’’ or face 
up to two or three years of hard slogging and hard study 
on a “ sandwiched ” or “ mixed grill” course, which was 
the alternative ? 

The work course, the hardest course, triumphed. To 
the displeasure of the schoolmaster, my boy was articled 
to my own firm, old established, but small, provincial, and 
unknown, and, in coming to this decision, I used no force, 
no unilateral “ will” was exercised, but I had the full 
understanding and co-operation of the student. 

The “ bringing up ” of the engineer then began, and the 
education proceeded, along parallel lines. 

By the time he was ready for his B.Sc. (Eng.) final 
examination, he knew how to hold a hammer and a file 
and use them. Could operate any machine tool in the 


. 


the Editor. 


shop—not automatic, but some real old-timers, as well as 
modern machines. 

Could design a job, draw it, see it through pattern shop, 
foundry, machine and fitters’ shop, and then “ cost it 
out,”’ could talk to employees on their level and retain 
his own without swank, and then, at the age of twenty, 
he passed that examination in London—without, thank 
goodness, getting ‘“‘ Hons.” 

I told him: ‘“ Don’t you worry about the ‘ Hons.’ ; 
You’ve got much more than that. I couldn’t afford to 
employ those ‘ Hons.’ fellows. I wouldn’t. But you 
can now have a try-out by taking charge of the works 
while I take a holiday.” 

The try-out was successful, and at the age of twenty-one, 
by which time he had added to his training in responsi- 
bility, and passed the associate membership examinations 
of both the Institution of Mechanical Engineers and the 
Institution of Electrical Engineers, I appointed him 
officially as works manager. 

Only a little provincial engineering works; thirty 
employees, sr>all foundry, a dozen or so lathes, a few other 
machines, millers, shaper, planer, coppersmiths’ plant, 
&c., stores, costing office, and estimating, but all the 
departments of the big works in minature. All of it. 

Now that lad is twenty-six. He has been admitted to 
associate membership of the Institution of Mechanical 
Engineers, and has sent in his paper for the Institution of 
Electrical Engineers. 

In “‘ spare ’’ evenings he teaches senior students at even- 
ing classes (Gillingham Technical Institute), while all the 
rest of the time he is the manager, the boss, and my 
employees accept his authority without question, and he 
carries his responsibility without strain, swank, or fuss. 

I, at the age of thirty-nine, was employed for that 
self-same job only seventeen years ago, and he is a better 
man now at the job than I was then. 

Why ? Because his method of training taught him to 
be a mechanic, to see and feel engineering at its very 
heart’s core. 

Because at the age of seventeen to eighteen, he began 
to get training in responsibility, simultaneously with his 
mechanical training and his engineering education. He 
did not have responsibility thrust upon him suddenly, as 
so many of the young experts have to-day, only to collapse 
into those “‘ minor posts.” 

I have had the audacity to issue a challenge not so very 
long ago. I will not say to whom, for that would not 
be fair, but it may be recognised, that I would offer to 
put this young engineer to the test with any man five 
years his senior, trained in one of the “ big” works, on 
the present system. 

I claim that my pupil would beat him on— 


(1) Technical knowledge, and ability to apply it. 
(2) Mechanical knowledge, and ability to apply it. 
(3) Management knowledge, and ability to apply it. 
(4) Costing and estimating, and ability to apply it. 


On the electrical count, I made no claim, for I am not 
an electrical man, and admit my ignorance of his elec- 
trical knowledge and experience, which he obtained ‘‘ off 
his own bat.” 

But now comes the other aspect, and the question 
which I have to face all over again, because I have another 


If I had sent my son to the university, if I had sent him 
to one of the “ big” people (provided I could have got 
him in without influence), if he had spent two or three 
years gracefully taking ‘“ the course,” I have a notion 
that—again under the present system—he would be 
thought more of than the young, competent, and self- 
reliant engineer and manager who has been ‘“‘ hammered ” 
out, partly in the old way, partly in the new, entirely 
in the small works. 

I have a notion that up and down the country there are 
many such young men, looking for jobs, absolutely fitted 
for responsible leadership in engineering production, who 
lose those jobs to men who have “ gone through ”’ some 
big name, which gets them the jobs whether they are any 
good or not, because the prospective employer is impressed, 
not by his man, but by the big name. 

I quote from President Roberts’ address: “ Correct, 
far-seeing selection of young men of any age is a matter 
of extreme difficulty, a qualification very few people, 
influential or otherwise, seem to possess.” 

The late Lord Leverhulme said once that one of his 
biggest difficulties was finding the employee worth £500 
@ year. 

That is as true as I stand here wielding this pen—and, 
take note, old and young, that I am standing. 

I have a nice oak desk and a deep chair in my office ; 
there are chairs all over the place, but my favourite place 
is still on my feet at a long bench, with a drawing board 
atop, and that is where I’d like to see our young engineers, 
in spirit and in fact, on their feet, and able to stand alone 
on them. 

Polished desks, comfortable chairs, telephones, dicta- 
phones, and letter baskets are no training for a young 
manager. There is only one place to teach him manage- 
ment, and that is among the men and machines he is 
going to manage. 

From all of which, no doubt, I am now expected to say 
“‘ Scrap the lot!” Not a bit of it. 

As there is no danger of me being taken at my word and 
dug out by the roots, I can safely say that I would love 
to take on a job of reorganising the educational and 
training system of the “ big ones” into something which 
would not result in ultimate disappointment, where 
“« nearly all those who were brilliant at school were holding 
minor positions ” (vide President Roberts’ address). 

I could do it. I could bring in contact with responsi- 
bility right from the start. No, no; I would not force the 
student to spend years in the shops, as I did, but he would 
be given contact, systematically and practically, all the 
time. 

I would teach him to be— 

(a) An engineer with his head. 

(6) A craftsman with his fingers. 

(c) A mechanic in his heart, to remain always a 
student, even after I had made up a+b-+-c. 


I would have a leader who could, and would, lead and 
manage, not ‘“ handle ’’ the whole of his personnel, and 
keep all the leading strings in his hand. 
Experience would then give the rest, and the years 
would bring wisdom. 
They will lack, as all young men will, whatever their 
training, what we old fogeys call “the steadying 
influence of years of experience.”” The young men—my 
own son included, no doubt, at times—deplore the 
obstructive influence of the stodgy old men, their bosses. 
But that is alla dream. There is no danger of my earlier 
challenge being accepted, no risk that I shall be called 
upon to prove my words, or eat them, for I am one of the 
** Old Timers.” 
One of those whose training and experience came in 
the hard struggle and toil of employment from boyhood 
t¢ youth, youth to manhood, and manhood to middle age, 
so into my own business. Just an obscure country 
engineer, proud to claim the qualification ‘‘ Mechanicl.” 
I have trained a few lads in the mechanic and draughts- 
man class, one or two “ engineers,”’ and sent them out into 
the world where they have made good. Before I finish I 
hope to train a few more along my lines—if they are 
willing—and another son of my own. 
The “Big Ones” will confer, appoint committees, 
evolve schemes, employers will ask for their “ trained 
men,” but no one will represent the young men trained 
in the harder school of the small general engineering works 
and the technical schools, plus the university, who, I 
shall claim to the last, are the best engineers and the best 
men. 
As MacAndrew was made to say : 
** For I have lived, and I have worked, 
Give praise to Thee, most High.” 
STEPHEN B. FLETCHER, 
M.I. Mech. E., 
Managing Director, E. A. Gardner 

and Sons, Ltd. 

Maidstone, November Ist. 





HAND WORK AND INDUSTRIAL PSYCHOLOGY. 


Sm,—I have read the article of T. F. Romer, “ Improv- 
ing the Efficiency of Hand Work,” in your issue of 
September 28th, 1938, with great interest, especially in 
view of your preliminary remark, with which I agreed 
wholeheartedly in principle at first glance; but after 
having read Romer’s article repeatedly I am asking myself 
whether your remark really applies to this article. In 
view of the importance of the question.which you have 
raised, to the whole of industry, I hope you will allow me 
to explain my views more in detail. 

Going through Romer’s article point by point, I believe 





son, now sixteen, studying for his Inter. B.Sc. (Eng.). 














that generally the correctness of each of his assertions, 
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taken singly as the result of scientific research, is indis- 
putable. The majority of these assertions, however, have 
only indirectly to do with psychology; mostly physio- 
logical facts are mentioned, sometimes with reactions to 
mental capacities, but hardly ever in regard to moral or 
spiritual considerations, 

That is the old mistake, which already F. W. Taylor 
has made, this meritorious pioneer of industrial manage- 
ment, who has, just by this oversight, prevented to such 
an extent the success of much of his own work. For the 
resistance which his doctrines have raised in wide circles 
is certainly due to the fact that important psychological 
factors have been neglected in developing the methods he 
proposed. 

This way of approaching these problems is characteristic- 
ally termed by their advocates “‘ psychotechnique,”’ and 
I believe this is what you are opposed to, and correctly 
so. I believe, however, that I am right in declaring that 
this direction loses more and more ground and is finally 
superseded by those methods, which may better be known 
as “ industrial psychology,” i.e., a doctrine which attempts 
to explain the human being in its industrial work as an 
indivisible entity, considering its aspects, physical, mental, 
and spiritual or moral simultaneously. It is the result of 
this perception that this human being can never be con- 
sidered as a mechanism, in spite of the fact that some of its 
movements and activities follow also mechanical laws— 
e.g., the law of the pendulum mentioned by Romer—but 
must be taken as an organism, following much more 
intricate rules, of which only few are really known to-day. 
Thus we see that the advocates of this second direction 
are much more cautious in drawing conclusions from their 
investigations, that they do not neglect those mechanical 
laws, but also take into account those intangibles, which 
make up the decisive distinction between man and 
machine. 

If I understand your remark rightly, you would not 
oppose the work of these “ industrial psychologists,” and 
it would even be a great pity if anybody would do so, for 
nothing could help so much to bring forward in industry 
that spirit of co-operation so urgently needed as the pains- 
taking work of these men, who know only too well that 
they are only just beginning to lift the veil which still lies 
over the connections of the various and apparently often 
contradictory qualities, united in one and the same human 
being. 

There is the real reason why I have taken the liberty to 
write this letter to you. F. L. MEYENBERG. 

Sheffield, November 2nd. 





ENGINEERS AND AIR RAIDS. 


Smr,—Your Leader in the current issue is a most 
excellent one, and the sentiments which you express so 
eloquently must find an echo in the hearts of thousands of 
engineers throughout the world. 

Recently I have been wondering whether it would not 
be feasible to organise an international study group of 
engineers, whose principal function would be to promote 
constructive ideas all leading towards peace ; to determine 
the root causes which make for war; to try and bind 
together all engineers in every land so that they can openly 
express their horror of war, and explain to the layman the 
fantastic damage which may result, and the complete 
uselessness of it all. 

I feel sure that this is not by any means a new idea, but 
I am perfectly certain that there must be a great many 
engineers who must think about modern war in exactly 
the same way as you do. I therefore crave the hos- 
pitality of your columns in putting forward this idea, 
with the fervent hope that engineers may so organise 
themselves that their voice is heard in the councils of the 
nations. The appalling destruction of modern war must 
ever be anathema to the engineer, whose main function in 
life must always be “‘ to convert the sources of power in 
nature to the use and convenience of man.” 

I should be very interested to know if any of your 
readers share my views about this matter, and shall be 
delighted to hear from them if they do. 

Rott HamMonp, 
A.C.G.I., Assoc. M. Inst. C.E., 
Chartered Civil Engineer. 
61, Eversley Road, 
London, S.E.19, November 4th. 

[We may remind our readers of our Leader entitled 
‘* Engineers and the Peace of the World,” which appeared 
just after the “crisis,” on October 7th. In it also we 
expressed the view that engineers might collaborate for 
the maintenance of international peace.—Ep. THE E.] 





TEXT-BOOKS. 


Str,—In your issue of September 30th there is an 
editorial on Text-books, which I have read with a great 
deal of interest. 

Your criticism appears to be altogether too broad and 
does not take account of the variations in the groups for 
whom the books are intended. Each engineering college 
has its own arrangement of subjects, e.g., hydraulics is 
sometimes given by the Professor of Civil Engineering and 
at other times by the Professor in Mechanical Engineering, 
and sometimes different parts of it by both, and this 
subject has to fit into a curriculum involving many others. 
It would therefore be desirable to have the work so taught 
that the student could connect the elementary work pre- 
viously taught him with this application to the subject 
under consideration. For this reason one professor 


probably handles the subject a little differently to another, 
although all give, in effect, the same material. 


If the 





professor finds it desirable to have his method of teaching 
recorded in a text-book, primarily for his own students, 
I can see no harm in it whatever. 

I purchase a great many text-books in the course of 

the years, many. of them on the same subject ; the books 
often being very similar, but I always find that some phase 
of the subject is treated in an original manner in each 
book, and I am very glad indeed to pay the price of the 
book for that one specific item. Indeed, I long ago con- 
cluded that if I could use a book only once effectively, I 
had fully justified the expenditure of the money on it. 
_ Your suggestion that a committee should select or 
prepare a series of text-books covering the fundamental 
subjects, and that then all teachers should be expected 
to employ those books, seems to be to be analogous to 
having a committee which should select the type of ‘hat 
that is most suitable for a man to wear, and then forcing 
everyone to wear the same kind of hat.. One can easily 
imagine what would happen if it were tried on women ! 





I am very much interested in your statement that you 
have no hesitation in saying that in 90 per cent. of cases 
the books are written so that the professor and the pub- 
lisher may make money out of them. As the author of 
two not unsuccessful books, I cannot understand a state- 
ment like that in so far as it affects the author. I presume 
that the ordinary author of an engineering text-book 
would not expect to get as much as 5d. per hour for the 
time he actually spent on the book, and this meagre 
return would take many years. 

Text-books are written, in my judgment, to aid in the 
presentation of a subject to the classes, and even if they 
do only have special application to one particular college, 
they are usually well worth while from that point of view 
alone. 

RosBert W. ANGus, 
Professor of Mechanical Engineering, 
University of Toronto. 
October 24th. 








The Metadyne Applied to Electric Traction. 





ST over six years ago Professor Pestarini interested 

the Metropolitan-Vickers Electrical Company in the 
possibilities of the Metadyne principle of control for elec- 
tric traction purposes, and after considerable investiga- 
tion the company produced an experimental machine, 
which was tested on the London Passenger Transport 
Board’s system. For the purpose of the tests the Board 
put a motor coach with a luggage van at the company’s 
disposal, and the machine with its control gear was erected 
in this compartment. These early experiments showed 
promise of success, and led the Board to place an order 
with the company for an experimental six-car train, 
which proved so satisfactory that an order was given for 
fifty-eight two-coach units to be equipped with metadyne 
control, and was followed by a further order for seventy- 
three two-coach units. The original six-car experimental 
train was scrapped, and the electrical gear taken out to 
equip three locomotives used for building and renewing 
tube tunnels. Carrying large storage batteries, these 
locomotives are arranged to operate directly from the line 
or from the battery, and are controlled in each case by the 
metadyne equipment. The metadyne is also used to 
charge the battery from the line. 

The step-by-step action of the usual rheostatic control 
of an electric train during acceleration makes it impossible 
to maintain maximum torque on the driving wheels during 
the accelerating period, for if slip is to be avoided the 
maximum possible torque can only be obtained at the 
moment of switching into any particular notch and the 
torque must fall away until the next notch is switched in. 
But with metadyne control, the current can be maintained 
constant throughout the accelerating period or any 
change in it can be arranged to follow a smooth curve, so 
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that the maximum possible use can be made of the avail- 
able adhesion. Since in dense city traffic any increase in 
acceleration or retardation increases the capacity of the 
line for traffic, this system of control has a direct bearing 
on revenue. 

Moreover, the metadyne equipment can easily be adopted 
to give regeneration and, if required, to 
produce a retarding effect down to zero speed. When this 
feature is applied in dense traffic areas, the reduction of 
wear on tyres, brake blocks, and other parts may be con- 
siderable, or, alternatively, a higher value of retardation 
can be employed than would otherwise be economically 
practicable. The metadyne equipment simplifies train 
handling, the controller handle governing the tractive 
effort in the same way as the regulator on a steam engine, 
each position giving a definite tractive effort and speed 
characteristic, which may be maintained continuously, 
irrespective of any other engine working in parallel. 

Apart from operating advantages, the application of 
regeneration under suitable conditions with a dense traffic 
considerably relieves the load on sub-stations, and in some 
cases it is possible to improve the service without putting 
down additional plant. Where frequent starts and long 
periods on the accelerating resistances form the major 
portion of the service, such as in the case of shunting 
engines, an undoubted economy in operation is obtained by 
the use of a metadyne equipment, because the overall 
efficiency during acceleration is much higher than that of 
a rheostatic equipment. 

The first full technical description of the scheme pub- 
lished in this country appears in the November issue of the 
Metropolitan-Vickers Gazette in an article written by 
Messrs. W. T. Gray and E. 8. Pritt, who show that although 
the principle on which the metadyne operates is simple, 
the particular applications require close study to appre- 
ciate them fully. Two methods of connection of the main 
motors have been developed, viz., the cross connection and 
the figure eight connection, and in order to obtain a 
physical conception of the operation the authors first 
define the conventions adopted. 








Consider an ordinary D.C. motor armature, commu- 
tator and brush gear mounted in a yoke, without field 
coils and with a uniform gap round the armature periphery. 
Suppose it to be connected to a source of supply, as in 
Fig. 1, such that current I, flows into the armature at a 
and out atc. This current, for the sake of simplicity, is 
assumed to be flowing in a general direction in the arma- 
ture from a toc. In traversing the armature conductors, 
it will produce a magnetic field ®, the general direction 
of which is shown by the dotted lines, and the magnitude 
and direction by the single arrow at the centre. The 
direction of current and flux shown are called positive. If 
the armature be rotated by some external means, the 
currents and fluxes will not materially alter in magnitude 
or direction, but a difference of potential will occur 
between the two sides of the commutator, by reason of 
the flux ®, being cut by the armature conductors. The 
convention has been adopted that when rotating clock- 
wise a positive potential will occur at d and a negative 
potential at b. 

Considering the case shown in Fig. 2, when the brushes 
d and b are connected together by a conductor, a current 
I, will then flow from d to 6 in the external circuit. This 
current entering the armature at 6 and flowing to d will 
produce a flux ®, in the direction shown, which will, in 
turn, produce a positive potential at a and negative at c. 
This potential is the back E.M.F. of the metadyne. Assume 
now that a constant difference of potential be applied to 
a—c brushes known as the primary circuit, and that a 
resistance be inserted in the connection d—b, known as 
the secondary circuit. Although it may appear that a 
variation of this resistance would cause the secondary 
current I, to vary, this is not the case. 

Suppose the resistance is increased and I, tends to fall. 
The back E.M.F. c—a will immediately tend to decrease 
because @, producing it will tend to fall away. The line 
current I, will therefore increase in magnitude, and the 
potential across b—d produced by flux @, will imme- 
diately increase to the amount necessary to maintain the 
secondary current I, constant, so that ®, will be constant 
and generate a constant back E.M.F. against the supply 
voltage, neglecting increased IR drops. It is evident 
therefore that within the saturation limits of the machine - 
with a fixed value of line voltage, the value of I, will also 
be fixed, irrespective of the resistance included in the 
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FIGs. 2 AND 3—CROSS CONNECTIONS 


secondary circuit. Further, the value of the current 
drawn from the line is dependent on the resistance included 
in the secondary circuit. 

If instead of a resistance, the armature and field of a 
series traction motor be connected in the secondary 
circuit, the secondary voltage of the metadyne will vary 
with the back E.M.F. of the motor, so that the motor will 
be fed with a constant current during its period of opera- 
tion. It should be further noted that the final potential 
applied to the motor is not a function of the line voltage, 
but of the saturation of the metadyne. The increased 
power required by the motor as its voltage increases under 
constant current is provided by the corresponding increase 
of current drawn from the line by the primary circuit of 
the metadyne. At the same time the increase of primary 
current provides the increase in primary flux M, necessary 
for the increase in secondary voltage, required by the 
motor. 

Suppose the motor to be running at speed and the 
armature connections to be reversed, as in Fig. 3. As 
previously demonstrated in the motoring connection, the 
secondary current I, produces the flux @,, which results 
in the back E.M.F. of the metadyne. In this case, how- 
ever, the current I, is generated by the motor, and any 
tendency for I, to increase results in a back E.M.F. 
in excess of the line voltage. Such excess voltage causes 
a current I, to flow into the line, which, being in the 
opposite direction to the current taken in motoring, will 
produce a flux ®, also in the opposite direction. This flux 
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results in a voltage across the secondary brushes, which 
counteracts any tendency for I, to alter in value, and 
stability is achieved. This may be summarised as follows, 
where V, and V, represent primary and secondary voltages 
respectively :—I, results in M, ; M, causes V, due to rota- 
tion of metadyne armature ; V, controls I,; I, results in 
@,; ®, causes V, due to rotation ; i.e., 1, causes V,. 

When the braking torque produced causes the speed of 
the motor to fall to nearly zero, its voltage will have fallen 
to a value which is just sufficient to compensate for the 
drop in the secondary circuit for the required value of I,. 
In this condition no voltage is required from the meta- 
dyne secondary,.so that there will be no flux ®, required 
on the a—c axis, and consequently the primary current I, 
to or from the line will be zero. At lower speeds than this, 
current will flow from the line, through the primary circuit 
of the metadyne to give sufficient flux ®, to produce the 
voltage from 6 to d sufficient to maintain the necessary 
constant value of I,. A torque is therefore being pro- 
duced in the motor, as the result of this current, which is 
still a braking torque, and, if maintained, will bring the 
motor to rest and accelerate it in the opposite direction. 
During regeneration, neglecting loss in the metadyne, 
I, will be of such a value that the power returned to the 
line will be equal to the power supplied to the metadyne 
by the traction motor, or I, x V,;=I, x V;. 

When operating two or multiples of two motors from 
one metadyne, considerable economy can be achieved in 
weight and cost of the machine by adopting the figure of 
eight connection shown in Fig. 4. In this connection the 
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FiGs. 4 AND 5—FIGURE EIGHT CONNECTIONS 


line current flowing into the armature is the algebraic 
sum of the current flowing at the a and 6 brushes. I, 
current, as before, produces a back E.M.F. across the 
a—c brushes, which controls the value of I,, I, being 
itself limited by the voltage produced by I, and ,, across 
the d—® brushes. In the short-circuit condition, I, 
must have a large negative value to produce the potential 
necessary to limit I,. 

In the condition when the sum of the voltages across 
the loops with I, flowing is equal to the line voltage, the 
voltage generated across the d—b brushes will be zero. 
I, and ®, will therefore be zero, and the line current will 
be equal to I,. In the case when the sum of the voltages 
across the loops with I, flowing is greater than the line, 
the voltage generated between the d—b brushes must be 
reversed and additive to the line. Accordingly, I, and ®, 
will be in a positive direction to produce the additional 
E.M.F. necessary to maintain I, constant. It should be 
borne in mind that for stability I, must be a constant 
value, so as to maintain the back E.M.F. across a—c 
constant. I, for the simple metadyne so far considered, 
as well,as being the secondary current, is also known as 
the magnetising current, for it is this current which gives 
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motor varies with its speed. Thus, at switching on, the 
applied voltage is just sufficient to overcome the resist- 
ance drop due to the constant current. Then as the torque 
developed causes the motor to rotate and build up an 
E.M.F., the secondary voltage applied by the metadyne 
builds up in exact correspondence, and it will now be 
realised that this is an inherent property of the metadyne. 
The maximum voltage applied to the motors is not limited 
to the supply voltage, but to a limit fixed by magnetic 
saturation in the metadyne. This is usually of the order 
of 1-2'times the line voltage, though with special provision 
in the design this ratio can be increased very considerably 
if desired. As the energy required by the motors at 
switching on is only that required to overcome the I,R 
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loss the current drawn from the line is low at first and then 
steadily increases as the demand for energy by the motors 
increases with increasing speed. 

It will be seen that a metadyne is, in fact, a compact 
form of motor booster, combined in one armature winding 
and commutator, but has the outstanding advantage of 
having automatic control of the booster voltage, in either 
a positive or a negative sense, so as to keep the current 
to a constant value. The secondary circuit can be likened 
to the booster which is connected in series with the motors 
and the line. The primary circuit corresponds to the motor 
of the motor booster set and is reversible, so that when the 
booster is negatively boosting, ¢.e., motoring, the motor 
of the set acts as a generator and returns power to the line. 

The eight connection and the cross connection of the 
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FIGS. 8 AND 9—VARIATOR AND REGULATOR WINDINGS 


metadyne are analogous to the auto-transformer connec- 
tion and the plain transformer connection. It will be 
clear that with the cross connection the metadyne has 
to transform all the energy delivered to the motors, 
whereas with the eight connection the energy transformed 
is only half that delivered to the motor to accelerate them 
up to a speed corresponding to full line voltage, also the 
maximum power transformed is only half the maximum 
power delivered to the motors. 

Just as the cross-connected metadyne will give regenera- 
tion of the motors and braking down to standstill, so also 
will the eight-connected metadyne. This could be accom- 
plished by simply reversing the main fields of the motors. 
However, for practical reasons, it is better to change the 
connections of the motors to the metadyne. This simply 





ing over the motors from the right-hand eight to the left- 
hand eight, the effect is to keep the same direction of 
E.M.F. in the motors for motoring as for generating, and 
to reverse the direction of the current I, in the motors, 
but not in the secondary circuit of the metadyne. In this 
way the potential of the brushes b or d when braking never 
exceeds the potential they reach when motoring. 

The metadyne, in fact, operates in exactly the same 
manner and with the same currents and voltages between 
brushes whether the traction motors are accelerating or 
regenerating. Fig. 6a shows the variation of currents in 
the eight-connected metadyne and motors, also the speed 
of the motors plotted as ordinates with the motor volts 
as abscissa, i.e., the volts across the segments b—a and 
c—d of the metadyne. It will be seen that at the lower 
values of motor volts the primary current I, is negative, 
i.¢., this current is flowing through the metadyne from 
brush c to a and out towards the line. The algebraic sum 
of I, and I, gives the line current which is always positive, 
i.e., the current flows from the positive supply line into 
the metadyne. 

In Fig. 66 is shown the variation of currents in the 
metadyne and motors, also the speed of the motors when 
regenerating. It will be noticed that the line current is 
negative. This diagram may be a little confusing, as it 
would appear that the line current is not the algebraic 
sum of the primary current I, and the secondary current 
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FIGS. 10 AND 11—STABILITY WINDINGS 


I,. It should, however, be realised that owing to the 
change in the metadyne connections from the right-hand 
to the left-hand eight, the secondary current I,, although 
still in the same direction through the metadyne and 
therefore positive, is reversed relative to the brush arm a 
and therefore should be reckoned negative for the purpose 
of computing the line current. 

Just as with the cross-connected metadyne, so with the 
eight-connected metadyne, if the braking connections are 
maintained after the motors stop rotating, current will be 
drawn from the line to supply the losses. The line current 
will augment the positive primary current I,, so that the 
voltage b to d will increase and the motors will be supplied 
with an increased voltage so that they will commence to 
revolve in a direction opposite to that in which they have 
been running during braking. For this condition the 
potential of the brush d will be higher than the positive 
supply, and the potential of brush 6 will be below the 
negative supply line. This condition is known as “ over- 
hang,” i.e., when the metadyne is generating a greater 
voltage than the supply between the brushes 6 and d. 
This condition often occurs in motoring with the normal 
right-hand eight connection and corresponds to high train 
speeds. In the left-hand eight or regenerating connection 
normal overhang voltage on the metadyne can be used to 
motor in the opposite direction to the normal motoring 
connection. However, it only corresponds to a low voltage 
on the motors and due to the high voltage to be generated 
by the metadyne, the magnetic circuit becomes saturated 
so that a heavy magnetising current is required, and such 
a procedure is not advisable. 

An important feature of regenerating with metadyne 
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FiG. 6—SPEED AND CURRENT CURVES 


the back E.M.F. against the line, and is fixed completely 
by the line voltage and the degree of saturation of the 
metadyne magnetic circuit. It will be seen that the 
energy equation is satisfied. Suppose, for example, that 
the voltage drop in the loops with I, flowing is equal to 
one-quarter of V,, the line voltage. The voltage across 
d—b will be equal to one-half the line voltage, and the 
primary current will therefore be equal to one-half I,, 
as also will be the line current. 





Energy in loops ... ... ax 8x T= 
Enc. gy from line... hy v,= vals 


In the condition described previously, where the sum 
of the voltages across the loops is equal to the line voltage, 
the energy transformed is zero, since the line current is 
equal to I,, I, is zero and the metadyne merely floats on 
the line. When the sum of the resistance drops in the 
loops is equal to twice line voltage, the voltage across the 
d—b brushes will be equal to the line voltage, and I, will 
be equal in value to I,. The current drawn from the line 
will be the sum of these components ; that is, 2 I,, and a 
little consideration will show that both the voltage and 
energy conditions are satisfied, and that the metadyne is 
transforming half the energy supplied to the loops. 

It will be realised that if a series motor or group of 
motors be connected in each of the loops a, e, 6 and 
c, f, d, they will be fed with a voltage which must vary 
to keep the current constant, as the back E.M.F. of the 




















FIG. 12—COMPLETE METADYNE 


means changing the loop a—b to form a loop a—d by 
changing the connection from 6 to d. Similarly the loop 
c—d should be changed to form a loop c—b by changing 
connection d to b. In other words, the regeneration con- 
nection is set up by simply interchanging the connections 
b and d (Fig. 5). The motoring set up is usually given the 
name of the “right-hand eight”? connection, and the 
braking or regenerating connection as the “left-hand 
eight ’’ connection. 

If the right-hand eight connection were adopted for 
regeneration it would mean that the brush 6 and the 
motor connected thereto would be at twice the line 
potential when the voltage generated by the braking 
machines was equal to the line voltage. This is because 
the sense of the generated current I, must be kept the same, 
and, considering the loop a to b, the voltage of the braking 
machines must also be in the direction a to b. By chang- 





control is that the motors can be switched on to regenera- 
tion at any speed, either immediately after motoring or 
coasting without the necessity of adjusting their voltage 
to match that of the line. So far a metadyne with a natural 
characteristic has been assumed. In actual practice for 
traction work a particular type of characteristic is required. 
For example, for the comfort of passengers when using 
high rates of acceleration, it is desirable to start with a 
low acceleration, but rapidly to increase it at a steady 
rate until a maximum is reached, and then steadily to 
decrease the acceleration so that on cutting off power the 
passengers will not be inconvenienced. Similarly when 
braking regeneratively it is desirable to start with a low 
rate of retardation, then rapidly and smoothly to increase 
the retardation, and finally to ease off the rate, so that 
just before stopping the retardation is low. These features 
can be obtained with the metadyne in a very smooth 
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manner, by varying the natural characteristic. This is 
accomplished by modifying the secondary current I, 
supplied to the motors by means of a variator winding on 
the stator. 

When describing a motor or generator it is usual to 
specify the number of poles. When describing a meta- 
dyne the number of cycles is the corresponding descrip- 
tion. This is because the stator poles are divided into 
two, so that a single cycle metadyne has a rotor wound 
in the same manner as a normal two-pole machine, whilst 
the stator has four main poles and may also have four 
commutating poles depending upon the commutation 
factors. It is worthy of note that as the metadyne is a 
rotor excited machine, any leakage which occurs between 
rotor and stator causes a reduction in the size of the 
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the case if the motor fields were in series with the arma- 
tures. This arrangement is also more convenient for 
regeneration. The variator winding and motor fields are 
fed by a small exciter mechanically coupled to the meta- 
dyne. The fields of the exciter are fed with voltages from 
the metadyne segments in such a way that, combined with 
magnetic saturation in the exciter, the required charac- 
teristic is obtained at its terminals to give the correct 
value of current in the variator and motor field windings 
during the operating period. From the foregoing it will 


be appreciated that a wide variation in the characteristics 
of the motors can be obtained by merely varying the 
excitation of the exciter. 

So far it has been assumed that the metadyne armature 
is rotating at a constant speed, driven by some external 








the friction and windage losses of the set, and keeps it 
running at the normal constant speed. During this con- 
dition the regulator machine runs as a compound-wound 
motor. Whenever the metadyne is on load the regulator 
compound winding is cut out, and replaced by a small 
decompounding winding and by the regulator winding on 
the metadyne stator. 

The regulator winding is arranged on all four poles 
of the metadyne, so as to produce a magneto motive 
force on the a—c-axis in opposition to the M.M.F. produced 
by the primary current I, (Fig. 9). Thus the regulator 
winding has a function on the a—c axis similar to the func- 
tion of the variator winding on the b—d axis, inasmuch as 
that both provide counteracting ampere turns to provide 
the correct flux on their respective axes, in spite of what 
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FIG. 13—SCHEMATIC DIAGRAM OF MAIN CONNECTIONS 


machine rather than an increase. In Fig. 7a and 7b 
is shown the development from the theoretical metadyne 
to the practical machine. The machine of a is suitable 
for producing fluxes and voltages, but not suitable for 
obtaining good commutation ; 6 shows the next stage in 
the development with large gaps between the rotor and 
stator at the commutating zones. The final stage is to 
modify the stator to a normal direct-current salient pole 
and yoke construction. The metadynes so far built by 


Metropolitan-Vickers have been single-cycle machines, 
but two-cycle machines, #.e., eight-pole stators and four- 
pole rotors have been built by an associated company for 
a marine application. 

The variator winding is placed on all four poles, so as 
to give a magneto motive force on the 6 to d axis, i.e., 
As 


in opposition to the M.M.F. due to I, (see Fig. 8). 

















FiG. 14—MAIN SWITCH GROUP ON 


stated, the value of the resultant flux ®, on this axis 
must have a constant value; it follows that the resultant 
M.M.F. must be constant, so that if a negative M.M.F. 
is applied by the variator winding, a corresponding 
increased M.M.F. must be supplied by the secondary 
current I,. Hence any value of I, can be obtained by 
varying the current in the variator. When using variator 
control of the secondary current, the total secondary 
current I, equals I,,, plus KI,, where I,,=magnetising 
current required to give the necessary E.M.F. at c—a; 
I,=current in variator winding ; K=constant depending 
upon the ratio of rotor turns to the turns per pole in the 
variator winding. The variator winding is usually fed 
in series with a portion of the traction motor fields, so 
that a more rapid falling off in torque can be obtained 
after a fixed high speed has been reached than would be 








means. Variations in speed will be reflected in the values 
of the magnetising currents and fluxes required to provide 
the required E.M.Fs. The variation of the magnetising 
current will affect the secondary current characteristic 
to a varying degree, depending on what proportion the 
magnetising current bears to the total secondary current, 
accordingly it is desirable to maintain the speed reason- 
ably constant. An examination of the torques acting in 
a simple metadyne, ?.e., a machine without stator windings, 
will show that for 100 per cent. efficiency the interaction 
of the secondary current and the primary flux will produce 
a torque which balances that produced by the interaction 
of the primary current and the secondary flux or I,®, 
=1,0,. Having modified the natural currents in the 
metadyne by using a variator winding to vary the value 
of I, from its natural magnetising value, the balance of 
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torques has been upset. I, has been increased but not ®,, 
since the latter is fixed at a constant value by the E.M.F. 
required to balance the line voltage. Since I, has increased, 
I, must increase to keep the balance of transformed energy 
correct. The increase of I, causes an increase in @,, so 
that I,®, no longer equals 1,®,. 

This out of balance could be taken care of by the machine 
used for driving the metadyne at constant speed. How- 
ever, this would necessitate the use of a large driving 
machine, and to avoid this a winding is arranged on the 
metadyne stator poles, which is fed in series with a smal] 
machine connected across the line and mechanically 
coupled to the metadyne. This small machine is called 
the regulator, and the winding on the metadyne fed by 
the regulator is called the regulator winding. When the 
metadyne is not on load the regulator machine supplies 











might be termed the unnatural value of current in the 
armature axis which they control. 

The regulator winding operates automatically because 
the regulator machine is critically excited for the speed 
required. Thus, as the variator winding varies the value 
of the secondary current which tends to upset the balance 
of torques and vary the speed, a large variation of current 
tends to take place in the regulator winding, in such a 
direction as to compensate the torques. 

To limit large surges of current in either the primary or 
secondary circuits, such as might oecur, in consequence of 
sudden changes in line voltage or fault conditions, 
stability windings are included in the primary and 
secondary circuits. Each set of stability turns is wound 
on all four poles. The primary stability turns (see Fig. 10) 
produce a flux on the d—+ axis in such a direction as to 





FIG. 15—-METADYNE 4BATTERY.~AND LINE LOCOMOTIVE 


give an E.M.F. on the a—c axis which tends to resist the 
flow of primary current, #.e., for a current flowing into the 
armature at a, the direction of the flux produced will be 
from d—b. The secondary stability turns (see Fig. 11) 
are arranged to produce a flux on the c—a axis in a direc- 
tion from a to c, which gives an E.M.F. from d to 6 tending 
to resist an increase of current flowing from b to d. 

There are four commutating poles, two primary and 
two secondary. The primary commutating poles commu- 
tate the currents in the commutating zones at a and c, 
and the coils are excited by the primary current. Similarly, 
the secondary commutating poles excited by the secondary 
current commutate the currents in the zones at b and d. 

In order that the metadyne and its associated motors 
can be connected to the line without undue surge in 
current, the metadyne must be rotating at the requisite 
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speed, and an E.M.F. must be produced from c to a and 
from d to b or b to d, the sense of the latter depending 
upon whether the motoring or regenerating connection 
is required. The operation of connecting the metadyne 
and motors to the line is termed the “entry.” This is 
accomplished by a temporary reverse excitation of the 
variator winding. In some schemes this excitation is 
supplied from the line and others from the exciter. From 
the previous description of the normal function of the 
variator winding it will be realised that reverse excitation 
will give a magneto motive force and flux on the d to b 
axis In the sense from d to b. For the motoring entry the 
E.M.F.s set up induce in the closed loops a flow of 
primary and secondary current, in the correct directions 
to give the correct voltage distribution in the metadyne. 
For the regeneration entry the variator windings on two 
poles only are excited, so as to produce the required flux 
and consequent voltage in the segments b—a and c—d 
of the metadyne. After this the motors are excited and 
as their voltage builds up the metadyne voltage swings 
from the segments b—a and e—d to e—b and d—a due 
to the primary and secondary currents set up in the 
metadyne. 

Briefly summarising the previous description, it will 
be seen that a metadyne unit consists of three machines 
mechanically coupled together, viz., the metadyre, an 
exciter, and a regulator machine. The metadyne consists 
of an armature, with a two-pole winding, a commutator, 
and four brush arms, mounted in a four-pole frame. 
Each pole carries variator regulator and stability windings. 
There are also four interpoles, two carrying turns in the 
primary circuit and two carrying turns in the secondary 
circuit. The exciter is a four-pole voltage generator with 
a wave-wound armature. Two of the field poles have a 
more saturated characteristic than the other two, and each 
pair is excited from different segments of the metadyne 
in order to obtain the special variation of acceleration of 
the train with speed, previously outlined. 

The regulator machine is provided with a shunt winding 
and two series windings. One of the series windings has 
a larger number of turns than the other, and is used for 
starting up the set, and when driving the metadyne light 
this winding acts as a stabilising winding. When the 
metadyne is on load this winding is cut out and the smaller 
winding used as a compounding winding when the regu- 
lator machine is generating. This winding is used to 
keep the speed variation to a minimum. It should be noted 
that when the metadyne is on load, the regulator machine 
acts as a generator over a given range of secondary voltage 
and as a motor over another range of voltage, depending 
whether the resultant torque in the metadyne tends to 
accelerate or retard it. 

Fig. 12 shows a metadyne as supplied to the London 
Passenger Transport Board complete and ready for 
mounting on the underframe of a coach. From left to 
right the features are as follows :—Ventilating air intake ; 
commutator cover of metadyne proper; metadyne yoke 
with supports; ventilating air outlet; commutator 
cover of regulator; yoke of regulator and exciter with 
support ; commutator cover of exciter. 

Fig. 13 is the main power schematic diagram of the 
multiple unit equipments in service on the London 
Passenger Transport Board’s system. 

It will be seen that the equipment controls four motors 
and consists of a regulator, metadyne, and exciter, together 
with their associated switchgear. To start the metadyne 
running the switches C B, R,, and R, are closed. This 
connects the regulator to the supply with a resistance in 
series with the armature. As the set speeds up, the relays 
8/L, and S/L, close R, contactor at a predetermined 
speed. When R, is closed the equipment can be entered 
on to the line. When the master controller is moved to 
an operating position E M, E and L 8, are closed, provided 
the reverser and GM groups are correctly positioned. 
This excites the variator winding V W in the reverse 
direction necessary for the metadyne to generate line 
potential across the a—c brushes. The diverter resistance 
on the variator field controlled by switch E is included 
to slow down the rate at which the flux in the variator 
builds up and so cut down the transformer action in the 
short-circuited conductors under the brushes, which 
may cause sparking. Contactor R, is then closed, and 
strengthens up the shunt field of the regulator. This 
switch being closed, Ry, L. 8, and L 8, are closed simul- 
taneously and R, is opened. The operation of Ry and R, 
contactors switches in the compensating field RF, and 
the regulator field R W of the metadyne and switches out 
the series field RF,. The metadyne is now under the 
speed control of the regulator winding and the regulator 
machine. The non-inductive diverter across RF, field 
is included to reduce any tendency to speed hunting under 
transient conditions. The closing of LS, contactor 
reverses the excitation of the variator winding under 
the control of the exciter and at the same time excites the 
separately excited fields of the main motors. When L 8, 
closes, the whole equipment is brought on to the line, and 
the opening of E M and E completes the entry in motoring. 

In regeneration a similar type of entry is adopted. 
Before any action takes place, however, the drum switch 
group is changed over from M to G, so connecting the 
motors in left-hand eight. Switch EG is then closed in 
place of EM, after which the entry proceeds as for motor- 
ing. It will be noted that the regeneration entry circuit 
is taken to a tap on the variator. 

After entry is complete, switch B is closed. This feature 
is only used in regeneration. It is evident that if the 
line is unreceptive the voltage delivered by the metadyne 
will increase. If the voltage rises to a predetermined 
value, the over-voltage relay O/V, operates to close con- 
tactor EG. A circuit including a portion of the regenerative 
entry resistance is therefore connected across the line 
and forms a dummy load for braking purposes. When the 
current falls away to a definite value the no-current relay 
N ©, operates to open EG, and cut the loading resistance 
out of circuit. If after O/V, has operated the voltage rises 
still further, O/V, operates and cuts the metadyne off 
the line. The no-current relay N C, cuts the metadyne 
off the line at a small value of regenerated. current, and 
so prevents the reverse operation of the motors, either 
under conditions of wheel slip or when coming to a stop 
in regeneration. ; 

Overload relays, either direct-acting or of the thermal 
type, are included in the various circuits which it is neces- 
sary to protect. These are designated by the letters 
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O/L,, &c. It will be noted that there are three exciter 
fields E W,, E W,, and EW,. In the motoring connec- 
tion E W, wound on one pair of poles of the exciter, is 
connected across the metadyne brushes c—b. This pro- 
vides a falling excitation with increasing motor speed. 
E W, wound on the other pair of poles of the exciter is 
connected across the metadyne brushes c—d. This pro- 
vides a rising excitation with motor speed. E W, is shunt 
connected. The combined effect of these fields, relative to 
the motor speed, is to provide a characteristic which rises 
quickly to a maximum and then falls away as the motor 
voltage approaches 600. This has the effect of producing 
a high acceleration during starting, at the same time 
Jimiting the balancing speed on the level to a desired 
value. 

In the regenerating connection the E W, and E W, 
fields are connected across the metadyne brushes c—d 
and c—b respectively, i.e., the connections to d and b 
are interchanged. The exciter characteristic so produced 
has, through the medium of the variator and motor field 
windings, the effect of limiting the braking effort, and 
therefore the current returned to the line at high speed. 
Further, as the speed falls, the braking effort rises to a 
maximum at about 12 to 15 m.p.h., and then falls off 
rapidly as the speed further decreases. 

The small contactors, designated 8,, &c., control the 
exciter field resistance, and so determine the value of the 
excitation. There are three notches in motoring and two 
in regeneration. The relay A/L operates on the first and 
second notches to limit the balancing speed of the train 
when operating over short sections. 

The equipment is mounted on two cars forming a unit 
called A and B cars. On A car are two motors, metadyne 
and switchgear. On B car are two motors, their associated 
reverser, and auxiliary machines comprising motor gene- 
rator and compressor. All equipment is mounted on the 
underframe. The trucks are of maximum traction type 
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FiG._16—DRIVER'S CAB 


to increase the adhesion on the motor axles ; it is for this 
reason that two motors are mounted on each car instead 
of the simpler arrangement of putting all four motors on 
one car and using the remaining car as a driving trailer 
only. Certain cables must be taken from one car to the 
other. These cables are indicated in the diagram by a 
curved line. 

On the battery metadyne engines regeneration is un- 
necessary and is not provided. The arrangement of the 
regulator is similar except that it is fed from the battery 
instead of from the line, and the entry arrangements are 
also different. The main switch group with the covers 
removed on a two-car metadyne train unit is shown in 
Fig. 14, and a view of the driver’s cab with the covers 
removed from the master controller, braking controller, 
and change-over switch, in Fig. 16; whilst Fig. 15 shows 
one of the metadyne line and battery locomotives. 
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series of public lectures which were delivered at the 
University College of Wales, Aberystwyth, during the 
session 1935-36. It describes the factors underlying the 
origin and development of the principal chemical indus- 
tries of this country which contribute to the national 
welfare. The book is divided into sixteen sections ; 
salt; sulphur; sand, clay and limestone; industrial 
gases; selected metallurgical processes; borax and 
pigments; oils, fats, and waxes; cellulose ; coal; oil 
shale and petroleum; explosives; dyestuffs and inter- 
mediates ; plastics and rubber ; industrial solvents ; and 
fine chemicals. Each section opens with a general intro- 
duction on the subject, which includes statistical and 
relevant facts of interest. This is followed by concise 
descriptions of the associated materials, their production 
and applications. The book is written in a clear practical 
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interesting and useful information it contains. 
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Ltd., 11, Henrietta Street, W.C.2. Price 36s. net.— 
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of motor fuels, since the publication of the first edition 
of this book in 1934, have necessitated a number of 
alterations and additions to the new edition. A new 
chapter, on the pyrolysis and polymerisation processes 
for the production of gasolines from refinery and natural 
gases, has been included. This volume deals with the 
production of fuels by distillation, cracking, extraction 
from natural gas, and hydrogenation, and chapters are 
devoted to the subjects of the production and use of 
benzole, alcohol fuels, synthetic fuels, and the storage 
and distribution of fuels. 
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of difficulties to students who will find this little volume a 
useful and comprehensive guide. 
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The Burgenstock-Hammetschwand 
Lift. 


BURGENSTOCK, a well-known Swiss holiday resort, 
is situated to the south of Lake Lucerne, 530 m. 
above the lake level, on the Biirgenberg. It is dominated 
by the Hammetschwand, the highest point of the Biirgen- 
berg, rising to a height of 1132 m., from which a fine view 
of the lake and the surrounding mountains can be obtained. 

In 1905 the Hammetschwand was connected to Biirgen- 
stock by a pathway, and a lift of a height of 160 m. 
Because this lift has not been able to accommodate the 
increasing tourist traffic in recent years, it was recently 
strengthened and modernised by the Belgian firm, 














Fic. 1—LiFT TOP PLATFORM 


Schindler and Co., so as to increase considerably its capa- 
city and speed. 

The following article, describing the new lift, is based on 
information appearing in the Belgian review, L’Ossature 
Métallique. In Figs. 1 and 2 are illustrated respectively 
the top platform and an elevation of the lift after it had 
been strengthened and altered. The new Hammetschwand 
lift, with a height of 160 m. and a speed of 2-7 m. per 
second, and a time for the journey of less than one minute, 
including starting and stopping, is stated to be the highest 
and fastest public passenger lift in Europe. 

The steel tower for the lift required reinforcement at 
various points, in order to withstand the forces set up by 
the higher speed of the more heavily laden passenger car. 
The tower has a rectangular cross section of 1-96 m. by 
1-90 m. It is composed of 
four angle iron upright mem- 
bers, brac by latticework 
members and held together at 
intervals by horizontal mem- 
bers. The tower was built over 
a well cut into the rock, in the 
interior of which is situated 
the lower access platform. The 
tower is tied to the rock face 
by nine lattice girders and by 
an access gangway with a span 
of about 13 m. at the top 
platform. 

The alterations effected con- 
sist chiefly of placing in the 
centre of each panel a trellis- 
work in the shape of a St. 
Andrew’s cross, and also horizon- 
tal frameworks tying together 
the points of intersection of 
the diagonals for the uprights 
nearer the rock face. These 
frameworks, consisting of T 
sections, are electrically welded. 
This simple reinforcement has 
reduced to one-quarter the 
original buckling stresses in the 
uprights on the sides of the 
tower facing the rock. Fur- 
thermore, the lift guides, for- 
merly made of wood, have been 
replaced by steel guides, con- 
structed of reinforced T sections. 

The new car, of which the panels are made from a light 
alloy, can accommodate from ten to twelve persons, con- 
sisting of a load of 750 kilos. It is suspended on four 
16 mm. “ Trulay ” cables, in which the diameters of the 
outer wires of the strands are greater than those of the 
inner. Each cable is turned through an angle of 180 deg. 
over one of the grooves of the hoisting drum, arranged 
between two idling pulleys, one of the ends of the cable 
being fixed to the car and the other to the counterpoise, 
passing round idling pulleys at the bottom of the well. 

Placed in a chamber cut out from the rock at the bottom 
of the lift shaft is the hoisting motor, which drives through 
a worm reduction gear. The worm shaft is connected 
directly at one end to a principal induction motor of 
32 H.P., with four poles, of which the synchronous speed 
is 1500 r.p.m. at 500 volts, 50 cycles per second. The 
other end of the worm shaft is connected to an auxiliary 
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5 H.P. squirrel-cage motor, with twenty poles, of which the 
synchronous speed is 300 r.p.m. 

In order to control the speed of the lift the method 
adopted, patented by the Schindler concern, consists of 
connecting the stator winding of the squirrel-cage motor 
with the rotor winding of the induction motor. Operation 
is automatic; the lift operator closes the outside door, 
then the car door, and in the act of locking the doors by 
means of a key completes an electric circuit to a servo- 
motor operating the contacts of the motor starter. 

The motor drum is furnished with a hand-operated 
emergency brake and with brakes controlled by the servo- 
motors, which operate the starting gear. These last- 
named brakes are applied if the servo-motors stop running, 
and cannot be released until the servo-motors are supplied 
with current by the action of locking the doors. If the 
speed should exceed 3 m. per second, an auxiliary centri- 
fugal brake comes into operation, without, however, 
shutting off the current, in order to avoid the risk of the 
lift stopping in an inaccessible position. 

Emergency and safety arrangements are completed by 
a safety catch for the car which is of particularly interest- 
ing design. This device is constructed to meet any emerg- 
ency brought about as a result of a material failure and 
comes into operation equally well whether the lift is going 
up or going down. It comes into action, firstly, should one 
or all of the supporting cables break, or should the cable 
carried by the speed regulator break, and, secondly, if 
the speed should exceed 3-4 m. per second, when it is put 
into operation by a special speed governor. 

As shown in Fig. 3, this device consists of an endless 
cable A passing over pulleys B and C at the top of the 
tower and the bottom of the shaft respectively, and wind- 
ing around a drum D mounted under the passenger car. 
In normal operation this drum is stationary, the cable 
moving with the car. The upper pulley is furnished with 
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FIG. 3—-EMERGENCY BRAKE 


a centrifugal governor, which causes the cable at E and F 
to be gripped should the speed become excessive ; in this 
ease the cable puts the drum into motion, which, in rotat- 
ing, releases a spring G and puts into operation right and 
left-hand screws K and L, causing brake jaws M and N to 


grip the lift guides. 





SIXTY YEARS AGO. 





THE coroner’s jury which inquired into the disaster 
to the “ Princess Alice ”—particulars of which we 
recalled in this note in our issue of September 9th, 
1938—held that her captain and the captain of the 
“* Bywell Castle ” failed to ease, stop, and reverse their 
engines in time, that the ‘‘ Princess Alice’ was sea- 
worthy at the time of the collision, but that she was not 
properly and efficiently manned, that she was carrying 
more passengers than was prudent, and her life-saving 
equipment was insufficient. The report of the Board of 
Trade inquiry into the disaster was issued about the same 
time. We discussed it in a leading article in our issue of 
November 15th, 1878. Evidence had been called to prove 
that the ship was unfit for her duties, but it was badly 
presented ; experts on the opposite side had no difficulty 
in demolishing it. Accordingly the Court of Inquiry 
found that the captain of the ‘‘ Princess Alice ” was alone 
to blame for the accident, that the ship was not faultily 
constructed nor unfit for service, and that the charges 
brought. against the officials of the Board of Trade—in the 
matter of certifying the ship as safe to carry some nine 
hundred passengers—were unfounded. In our leading 
article we remarked that the Court really represented the 
Board of Trade sitting in judgment upon itself and asserted 
that in some respects the inquiry had been exceedingly 
imperfect and unsatisfactory. The facts, admitted in the 
report, were that the ‘‘ Bywell Castle ” cut through the 
** Princess Alice’s ”’ side, entering the hull to the extent 
of at least 14ft. and severing the sponson, deck beams, and 
paddle beam until her stem struck the forward engine 
beam, which was broken off short by the blow. The rent 
was so large that the engine-room compartment rapidly 
filled with water. The middle part of the ship quickly 
sank and the two ends lifted to a considerable angle. In 
this condition the vessel drifted downstream and finally, 
breaking in two, sank about four minutes after the collision. 
We contended that the ship was structurally weak and 





that had she possessed sufficient girder strength she would 
have remained afloat, with her middle compartment 
flooded, long enough to be pushed ashore and prevented 
from sinking. As it was, her thin plates and heavy 
*midship structure caused her to crumple and tear her 
hull in two almost as soon as the engine-room was flooded, « 
and her weight as a consequence was thrown on the two 
ends. We accused the Board of Trade officials of having 
committed a gross error in certifying the ship for passenger 
service without giving a thought to her strength in the 
event of a collision. Was it possible to construct a river 
steamer to carry a thousand passengers which would not 
break in two within five minutes of being struck hard ? 
We maintained that it was, but if we were wrong the fact 
should be made widely known in order that the public 
might know what to expect if they trusted themselves on 
a river craft. 








ENGINEERS AND PUBLIC HEALTH. 


THe Engineering Public Relations Committee has 
arranged with Mr. C. L. Howard Humphreys, M. Inst. C.E., 
to present a paper on “The Engineer’s Contribution to 
the Public*Health Services,”’ at the Public Health Services 
Congress, at the Royal Agricultural Hall, Islington, N.1, 
on Friday, November 18th, at ll a.m. Mr. R. H. Bernays, 
Parliamentary Secretary, Ministry of Health, will be in the 
chair and will be supported by the Presidents of the 
Institutions of Civil, Mechanical ,Electrical, Municipal and 
County, and Water Engineers, the Institute of Marine 
Engineers, and the Institution of Chemical Engineers, and 
also by the President of the Institution of Gas Engineers, 
if he is fit. 

The Committee is also arranging for an exhibit to illus- 
trate ‘“‘ What you owe to the engineerin your own home.” 
It will be based on a model of a block of flats, in one 
half of which will be seen the services found in the base- 
ment, such as boilers, calorifiers, pumps, &c., with the 
rest of the half showing the framework of the building. 
In the other half will be seen an air raid shelter in the 
basement, with the ground floor cut away so as to look 
into the shelter. On the first floor will be illustrated the 
various services, such as gas, electricity, telephones, 
water supply, sanitation, &c., and on the second floor— 
cut back so as to show the construction of the floor and 
ceilings—a furnished flat. All the various services will be 
coloured in different shades and shown entering the block of 
flats on one side. From the model the story will be taken 
to a number of large panels, each panel dealing with one 
service or group of materials, such as gas, electricity, 
water, sanitation, heating and ventilating, and steel and 
concrete. On each panel the engineering side will be 
brought out by photographs and diagrams. The whole 
exhibit will be designed to show that a large part of the 
materials and services in modern building construction 
is due to the engineer. 








UNDERGROUND LIGHTING IN COAL MINES. 





INFORMATION relative to the present condition of under- 
ground lighting in coal mines is given in a report just pub- 
lished by the Bureau of Mines, United States Department , 
of the Interior. The report also discusses the attitude of 
the coal-mining States towards mine lighting, as expressed 
in coal mine regulations, and makes suggestions on how 
to obtain better illumination with present lighting 
equipment. 

Every underground worker has his own portable lamp. 
About half of these lamps are permissible electric cap 
lamps. Excepting flame safety lamps and a few miscel- 
laneous types of electric mine lamps, all of the rest are 
open-flame carbide cap lamps. 

Shaft bottoms and underground yard areas usually are 
electrically lighted from power circuits, and generally 
there are power lights along main haulageways and at 
track switches. 

Although none of the States prohibit the use of power 
lights at working faces in non-gassy mines, and most of 
them do not in gassy mines if certain requirements are met, 
few, if any, coal mine working faces are floodlighted from 
power mains. There is not much demand for such light- 
ing, owing to excessive cost of installing, maintaining, and 
extending the lighting equipment, greater hazard of 
ignition, the fact that individual lamps are necessary 
anyway, and that often the illumination given by indi- 
vidual lamps is considered satisfactory. 

As a step towards achieving greater safety, since 1928 
the Bureau of Mines has recommended officially that all 
portable lamps for illumination in coal mines be permissible 
electric mine lamps. The following types of permissible 
electric mine lamps are available :—Cap lamps for general 
use, hand lamps, animal lamps, portable floodlights, 
flashlights, and inspection lamps, either cap or hand 
types, for use where long-range vision is ired. 

More general use of these lamps and attention to related 
factors, such as rock dusting, whitewashing, allaying of 
dust, and reduction of glare, should help materially to 
improve lighting in coal mines. 








‘‘ INTERNATIONAL ELECTROTECHNICAL VOCABULARY.” — 
The first edition of the ‘‘ International Electrotechnical 
Vocabulary ” has now been published by the International 
Electrotechnical Commission. About 2000 technical 
terms are defined in both English and French, and the 
terms themselves are also translated into German, 
Italian, Spanish, and Esperanto. The terms are grouped 
under the following headings :—General Terms ; Machines 
and Transformers; Switchgear; Measuring Instru- 
ments; Generation, Transmission, and Distribution ; 
Traction; Electro-mechanical Applications; Electric 
Heating; Lighting; Electro-chemistry; Telegraphy 
and Telephony; Radio Communication; Radiology ; 
Electro-biology. English purchasers may obtain copies 
of the vocabulary from the British Standards Institution, 
Publications Department, 28, Victoria Street, London, 
8.W.1, price 10s. 6d. post free. 
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Transport.* 
By GILBERT 8. SZLUMPER, C.B.E. 


ALL invention and development in the commodity of 
transport seem to be aimed at reducing the transit time 
between any two points—the letter post was relieved of 
much of its burden by the electric telegraph, which, in 
its turn, was partly supplanted by the telephone. So 
the canals lost traffic to the railways, and the railway 
train has given.up some of its load to the more direct 


transport from door to door by road, which, in its turn,, 


has had, in some cases, to yield traffic to the aeroplane. 
True, besides some transfer of traffic, a great deal of fresh 
business has accrued to the fresh form of transit; the 
world has been taught to become increasingly restless and 
even the older methods of transportation benefit from this 
lack of repose. The march of speed, however, sometimes 
gets stayed, and other factors enter the equation. To 
revert @ moment to the telegraphic simile, | was much 
interested a little while ago to learn from a Dutch shipping 
friend of mine that his carryings of letter mail to the 
Dutch East Indies had been sadly reduced by the growth 
of cable messages; these, however, were severely hit 
when regular air mail to the East Indies enabled very long 
letters to be delivered in a few days—letters in which 
dimensioned sketches, ¢.g., for new machinery parts, could 
be included. Not to be outdone, the Dutch Post Office 
then introduced telephotography, whereby, for small 
expenditure, handwriting or sketches, &c., could be trans- 
mitted between these two distant points, and the tables 
were turned on the air mail—a case of speed and con- 
venience marching hand in hand. 

Jt seems to me that speed is the disturbing factor which 
makes it so difficult to get the various forms of transport 
into their proper perspective, especially when speed is 
provided at a cost greater than the price at which it can 
be sold, at a cost which necessitates a subsidy of some sort 
to enable it to be marketed. 

As your President, I have no intention of drawing odious 
distinctions between differing types of transport in this 
regard, although I hold some strong enough opinions ; 
rather would I try to see the directions in which each type 
is advancing, in the hope that some of our members may 
start where I leave off and may earn the gratitude of the 
world by solving the riddle of the true function of each 
method and the means by which it shall assume that 
function. 


CONVEYANCE BY WATER. 


Apart from the pack horse, I suppose it will be conceded 
that conveyance in ships is the oldest form of transport, 
and a form in which progress has made rapid strides ; 
sail—except as a hobby—has ceased to be a means of 
movement on the sea, except for purely local purposes, 
such as fishing, and with it has ceased, incidentally, the 
form of training that produced rugged, hardy, and 
resourceful manhood to whom this country’s development 
owes much. But sail has given place to steam or internal 
combustion engined ships of immense carrying power and 
great speed, economic units whose dimensions are limited 
only by the ports they serve; these vessels now are 
threatened by the newest form of transport—by the aero- 
plane—and, like most methods of conveyance, they are 
having to sacrifice a considerable portion of their paying 
space to the provision of competitive luxury, this same 
luxury will doubtless retain many passengers against air 
competiton but at heavy cost. 

The time saving on an Atlantic crossing will doubtless 
attract many passengers to an air service, but I feel that 
for some time, at any rate, these passengers will comprise 
a large number of newcomers, i.e., passengers who would 
conduct their business by cable or other means if it were 
not possible to make the round journey between London 
and New York within a business week. 

It is difficult to conceive that an air service will for 
years to come make serious inroads into the large number 
of ngers carried by steamship companies on their 
main routes, and the steamship companies may be relied 
upon to put up a fairly effective reply to air competition 
in the form of increased speed of their boats. 

Save for highly perishable or very urgent freight, the 
cargo situation does not appear to be threatened, but 
increasing amounts of letter mail go by air, although it 
is doubtful if the greater proportion can be considered 
urgent—in other words, if the actual cost of conveying it 
were reflected in the rate charged the probability is that 
the great bulk would go by searoutes. —- 

Canal transit is next in chronological order, and here, 
apart from speed considerations, the limitation of the 
size of the carrying unit places a definite barrier to pro- 
gress, which is also limited by the restricted types of 
traffic that can afford the length of time a canal journey 
occupies compared with other forms of transport. I do 
not find it possible to foresee any greater use of the canals 
than now exists, although I often look with envy on the 
amount of business carried on canals and canalised rivers 
on the Continent; distances and land levels, however, 
have made possible a development on parts of the Continent 
which is not possible in this country. 


Roap ‘TRANSPORT. 


When canal business was at its zenith the improve- 
ments of the roads and the vehicles on them commenced, 
and, although road transport by horse vehicles became 
eclipsed for many years by the rival railway, their progress 
is an interesting and fascinating study, and was normal 
enough until some enemy of all peace devised the internal 
combustion engine. Even by 1914 this had commenced 
to put upon our roads a burden far in excess of that for 
which the roads were built. The immediate post-war 
period of cheap surplus army lorries and ex-servicemen 
with gratuities produced a flood of small operators, who 
made enough money carrying goods to enable them to keep 
body and soul together, and when their lorries reached the 
end of their lives the hire purchase system expanded suffi- 
ciently to enable them to carry on. The evil of this phase 
was that the operators worked all the hours .of the day 
and night, making little or no provision for depreciation 
or renewal, and being satisfied with, in many cases, a 
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bare existence, all of which meant that they were prepared 
to quote the smallest of charges in order to secure any 
business. The inevitable result was the bankruptcy of 
one man after another, with a consequent formation of 
companies or amalgamations, starting off with fleets of 
ramshackle vehicles purchased at knock-out prices. This 
phase is coming towards its end, and firms of larger dimen- 
sions and sound finances are emerging from it—firms 
whose motto might well be “ Satisfactory service at 
sensible rates,’’ but there is still a troublesome fringe of 
one-man firms or small concerns who are satisfied with a 
bare existence and whose low basis of rates or charges 
prejudice the welfare of more stable concerns. 

However, one hopes that a rigid enforcement of the 
regulations governing the fitness of vehicles, the payment 
of proper wages and observance of reasonable hours of 
duty, and the enforcement of some form of standardised 
and adequate rates will put these concerns out of business, 
for they are very little use to themselves and a menace to 
firms of wider repute. 

Apart from economic considerations, the direct transit 
from door to door, and consequent fewer numbers of 
handlings has put road transport on its feet, as it were, 
and the savings in lack of necessity for study packing 
and in less likelihood of damage as compared with rail 
transit render the road carriage of goods a considerable 
asset to the community, but there would still appear to 
be an appreciable number of cases where road haulage is 
resorted to for unsuitably heavy or bulky loads. 

From a national point of view, road haulage suffers 
from two cardinal drawbacks. First, it is highly extra- 
vagant of staff per unit or per ton compared with the rail- 
ways, and probably for every ton hauled by road the 
railways can haul 10 tons with no more expenditure of 
man power—an important factor when it is realised in 
each case the personnel are, or should be, of a high degree 
of physical fitness. 

The second drawback, brought home to us in recent 
days, is the dependence of road transport on imported 
fuel—a state which brings its difficulties in times of 
national stress. A strong offset against these disadvantages 
is, of course, the flexibility and mobility of road t rt 
—the ability to regulate the number of vehicles to the 
available load, and to send those vehicles between any 
two points by any route. 

Alongside goods haulage has grown up a first-rate 
reliable and efficient system of public passenger vehicle 
services which definitely fill a public need, and have 
introduced an amenity in village life, at the same time 
providing a reasonable return on the capital invested in 
them. These services appear to have reached a stabilised 
stage of development more rapidly than any other form 
of transport, which is a tribute to those responsible for 
them. True, they have extracted some traffic from the 
railways, but, against this, they have helped to produce 
general travel-mindedness, and to a considerable degree 
they have become feeders to the railways by reason of the 
fact that in many cases they bring folks from the out- 
lying countryside to railway junctions and stations from 
whence they continue their journey by rail. 


Roaps. 


It is difficult to foresee a halt to the progress of road 
transport in general so long as the authorities continue 
to sear the face of the country with by-passes and other 
forms of race track, designed not only to accommodate 
increasing numbers of vehicles, but to allow them to run 
at speeds higher than is possible in populated areas. By 
means of these race tracks we are losing the England we 
used to know, and are all helping to commit rural oblitera- 
tion through the medium of the taxation that enables 
Government grants to be made to such schemes. 

I was interested to see very recently in Italy that the 
generality of roads were quite good and sufficient for the 
norma! traffic needs of the district, but, for other than this 
traffic, i.e., for through traffic and for vehicles requiring 
to move at speeds beyond local requirements, there 
existed an Auto-strade which could be used on payment 
of a toll. The Auto-strade had been provided by private 
enterprise, and was reserved for motor vehicles solely, 
and I am bound to say I consider this to be the only 
sane and equitable method of catering for traffic in excess 
of local needs; it well might be that parliamentary 
sanction should be obtained before their construction is 
permitted, and that regulation of their tolls and general 
design and operation be enforced just as in the case of the 
railways. Such a system of private motor toll roads 
would at any rate remove from the taxpayer a grievance 
that he now voices as to the provision at his cost of 
business premises for the road operator, and would 
enable steps to be taken to prevent the ordinary roads 
becoming choked with through traffic, and with loads 
unsuited to the character of the highway and quite 
unrelated to the districts through which they pass. I 
feel, too, that such a scheme would be for the ultimate 
development of road transport, and would go some 
distance towards providing a natural economic division 
between road and rail traffic. 

It must not be thought that I am one of those who 
would abolish road transport by a stroke of the pen ; the 
fact that there is roughly ten times the mileage of roads 
in this country that there is of railways, and that these 
roads serve every village and homestead, makes it 
sufficiently obvious that a vast amount of traffic must be 
carried upon them. 


Raw TRANSPORT. 


It is unnecessary to trace the development of railways 
since their inception, and their passage through a period 
of what might by some be termed monopolistic lethargy. 
The events of 1914-18 expedited the reawakening of the 
railways—indeed, it can properly be said that they were 
fully awake to all national requirements during those 
years of stress and in not one single instance did they 
fail entirely to fulfil the many demands that were made 
of them. At the end of the war period they found them- 
selves in a world of high wages and other costs, with 
practically no stable traffics in existence. Industry 
had to get going again before its load would come upon 
the rails, and its profits had yet to find their way into the 
pockets of would-be passengers before the booking offices 
could expect a visit from them. Against this period of 
anxious waiting the railways had to face a heavy bill 
for the reconditioning of their tracks, rolling stock, and 





premises that had perforce been postponed during the 
war years; in other words, they were in bad shape to 
enter the ring against a new competitor in the form of 
road transport, which for the first time began to wear 
a formidable aspect. An early stage was the passing into 
law of the Railways Act, 1921, under which some twenty- 
seven principal railway companies and other ninety-three 
subsidiary companies became reborn as the four main 
companies we now know; the Act stated that this 
formation into four groups was with a view to the 
reorganisation and more efficient and economical working 
of the railway system. The Act established a Rates 
Tribunal, whose duty was so to regulate the railway 
charges as to enable the companies to attain, roughly 
speaking, the 1913 net revenue, with additions to 
remunerate capital spent since that date, and it provided 
that if the net revenue exceeded the basis figure the 
companies should only retain 20 per cent. of such excess, 
the balance going to the benefit of railway users in the 
form of reduced rates and charges. It was the duty of 
the Tribunal to have regard to the maximum develop- 
meht and extension in the public interest of the carriage 
by railway of merchandise and of passengers and their 
luggage. In other words, the railways were to be 
encouraged to attract traffic at an economic price and 
were only to be allowed to retain one-fifth of any excess 
fruit of their labours. 

Thus dawned the new day for the companies with a 
Government Tribunal set up to help them earn a modest, 
but reasonably comfortable, livelihood. 

Had the post-war phase of road transport arrived 
less suddenly, or had the various amalgamations and 
arrangements had time to become fully effective before 
the arrival of intense road competition, doubtless the 
railways might have tasted the fruits of standard revenue, 
but, as things transpired, they have only been able to 
look at coloured illustrations of the fruit and have never 
been able actually to handle it. Unregulated road trans- 
port made inroads into the traffic that had hitherto been 
theirs alone, competition caused floods of exceptional 
rates which, while in some cases they enabled the traffic 
to be retained’ by the railways, caused the revenue to be 
well below the figure which had been envisaged. 

The rapidity of road transport from door to door 
caused the railways to expedite their transits, often at 
heavy cost; similarly, the standard of comfort, or even 
luxury, provided by the road passenger companies, 
forced new standards on the railways, and now “ Midday 
Scots,” ‘‘ Coronation Scots,” and “Golden Arrows ” 
are so commonplace that they have come to be regarded 
as the average standard of luxury rather than the 
maximum; the speed of certain picked trains (both 

mger and goods) much exceeds the pre-war speed. 
But both these improvements to the limited number 
of trains were provided, at any rate in the earlier days 
at the expense of the remainder of the services. Energies 
were bent on the production of locomotives with high 
performance whilst the companies were still working at a 
programme of some degree of standardisation of the 
rolling stock which the amalgamations had placed in 
their hands; the track and the bridges were raised to a 
greater degree of perfection to cater for the new services, 
before the track and bridges on less notable routes could 
receive the attention they claimed. In other words, the pro- 
vision of the superlative had to take place at the expense 
of any improvement in the general average. But now the 
larger and more profitable field of the general average 
is receiving its share of attention, and the improve- 
ment of the more humdrum goods and passenger services 
will bring its reward at a more attractive expenditure. 
At any rate, to-day the railways find themselves in the 
position of knowing what their customers require, and 
they have become well equipped to provide the means of 
meeting these requirements. 

They have, to some extent, met the demand for speedy 
conveyance of merchandise by the introduction of con- 
tainer working, which embodies the additional advantage 
of door-to-door transit with a minimum of packing and 
handling, and I personally feel that much greater use will 
be made of this method when someone devises a more 
practical way of transferring a container from rail truck 
to road lorry and vice versé. Not only in the actual 
hamdling of goods have they become more efficient, their 
whole machinery of actually finding traffic and attracting 
it to rail has undergone a great change since the war, and 
the spur of competition has brought about this new 
technique. 

I mentioned earlier one means of development that is 
possible for both road goods haulage and road passenger 
haulage. I have in mind in both cases some form of rail- 
head working in conjunction with the railways, a system 
under which both passenger and goods trains of the slower 
varieties would be able appreciably to expedite their 
schedules by deleting intermediate stops between points 
of importance—points at, say, 25 or 30-mile intervals— 
the road services collecting and feeding to the trains at 
these stopping points and distributing the output of the 
trains from them to the intervening areas. 

I know it is not so easy as it sounds, but I feel there is 
something to be done in this direction to the advantage of all 
concerned, and such a system might well form the com- 
mencement of a proper co-ordination of road and rail 
transport ; it would tend to stop uneconomic road hauls 
and might enable the railways to perform more of the 
type of trade they are best fitted for. It is not too much 
to hope that it might also go some distance towards 
modifying the staggering list of casualties that occur on 
the roads. 

There seems little reason to think that railways have 
passed, or even reached, their zenith, particularly when 
the economics of providing each form of transport are 
taken into consideration, for when the full costs of each 
form of transport—inciuding capital charges, operating 
costs, and renewal provisions—form a major component 
of the price charged to the users, it will be found that the 
railways can, generally speaking, comfortably hold their 
own against all comers, having regard to speed and the 
ability to handle large masses of traffic conveniently. 


Arr. 


There remains one form of transport to which I have 
not yet alluded im detail. I refer, of course, to aerial 
transport and I confess I am unable to envisage the dimen- 
sions of this form in, say, twenty-five years’ time. Its 
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civil career, commencing after the war, has been heavily 
subsidised in this and, I believe, every other country, 
and doubtless the subsidy has enabled it to reach a con- 
siderable stage of mechanical development, but although 
an appreciable number of persons make use of air travel 
there seems to be a lag in the curve of air-mindedness. 
In the early days of rail travel, and of road travel, the 
numbers of persons using these forms increased by leaps 
and bounds each successive year in a sort of geometrical 
progression, but air travel, even on routes showing an 
attractive time saving, seems to gain public favour by 
comparatively slow fits and starts. Possibly this is 
because the generation approaching retirement feels safer, 
generally speaking on ¢éerra firma (or in a steamship), 
coupled with a fear of air-sickness, possibly because man- 
kind feels that he has already speeded up his life suffi- 
ciently and will not be rushed through it any more quickly ; 
but I doubt this as a reason. 

It remains to be seen whether the oncoming generation 
will take more readily to this form of transit. 

Certainly for journeys of some kinds, especially where 
part has to be performed over water, air travel shows a 
very great saving of time over other methods, but it is 
difficult to foresee great development of it in this country, 
where point-to-point distances are comparatively short, 
where a large percentage of the time of an air journey is 
occupied in travelling between the air terminal and the 
origination or destination points of the whole journey, and 
where the journey by surface transport can usually be 
performed at satisfactory speeds. 

One feels, too, that prior to any great increase in this 
form of travel, must come some drastic developments in 
engine and aeroplane design, developments which will 
very greatly reduce the cost of flying as well as the capital 
cost of the machines themselves, for the cost per unit of 
carrying capacity is exceedingly high as also are the 
operating costs per mile. 

It is doubtful if the taxpayer will be content to provide 


























Further, it must be remembered that the conveyance of 
letters or sending of telegrams is the most monopolistic 
trade in this country, for the Post Office alone is autho- 
rised to convey messages for reward. Would persons 
owning or operating transport of every kind be content 
that conveyance for reward should be the absolute 
monopoly of the nationalised services ? 

In some countries railways have come into State owner- 
ship to prevent foreign capital obtaining control of them ; 
in other countries the State has had to provide the rail- 
ways because private enterprise could not foresee sufficient 
reward ; whilst in some the State has taken charge of the 
railways for tactical military reasons ; and in others the 
State has had to step in and assume ownership to prevent 
financial collapse of the railways. But I have yet to learn 
of one single case in which State ownership has been 
financially attractive ; indeed, in most cases it has been 
financially disastrous with contingent decay of develop- 
ment. Then, again, had there been Government owner- 
ship of railways, it is unthinkable that road transport 
would have been permitted to grow to the stage it has, 
and even if all transport had been nationalised, it is the 
height of improbability that a new form of transport 
would have been allowed to expand to dimensions which 
menaced the return on the capital of the older form. 

Further, the disadvantages of bureaucracy, political 
interference, change of leadership and policy are too well 
known for me to have to dilate on them here. 

The next panacea that suggests itself is co-ordination 
of all forms of public transport, a thing which is much 
easier stated than actually achieved. There does exist 
an example of fairly large dimension in the London 
Passenger Transport Board, which embraces all public 
passenger transport local to the Board’s area, excepting 
that it does not include taxi-cabs within its scope. 

The L.P.T.B. is in the nature of a bold experiment, and, 
of course, there remains much to be done before it can be 
said to have reached its objective, but it must generally 





A Travelling Grab Loader. 


In the accompanying engravings there is illustrated a 
novel form of grab loading machine which is manufac- 
tured by the French concern, Benoto Société Frangaise 
de Construction de Bennes Automatiques, of 10, rue 
de Nancy, Le Havre-Graville. This machine combines 
three functions, for, by means of a grab bucket, mounted 
on & swinging arm, material can be grabbed in the well- 
known manner; furthermore, by means of a movable 


tub, which slides along separate inclined arms, the 


material raised by the grab bucket can be temporarily 
stored, to be dumped when the storage bucket is full, 
or when it is otherwise convenient to do so. The third 
function is the ability of the complete machine, which 
is mounted on crawler chain tracks, to travel in either 
direction, and to complete manceuvres such as turning 
about its own axis. 

Referring to the drawing reproduced herewith, it will 
be noted that the grabbing portion of the machine consists 
of two members A, which are slightly inclined to the 
vertical, forming shear-legs, which are pivoted to the 
frame of the machine at their lower ends. The shear-legs 
are tied to inclined frame members by the tie rods B, and 
they support a swinging arm C of a simple type from which 
is suspended a grab bucket of a pattern which is suitable 
for the material to be handled. The grab is operated 
from a hoisting drum D mounted on the main frames, 
and the drum is driven by means of an electric motor, 
@ petrol engine, or an oil engine. Consisting of a tub E, 
which may have any reasonable capacity, the storing 
and dumping arrangement is supported pivotally on a 
movable carriage F which is furnished with six travelling 
wheels. The tub is held in relation to this carriage by 
means of pawls, and the whole travels along the two 
inclined runways G, which are formed by the frame 




















ARRANGEMENT OF TRAVELLING GRAB_ LOADER 


a subsidy for any extended period (especially if he does 
not himself make use of this form of travel), and, indeed, 
a subsidy to any one part of an industry can be not only 
undesirable, but actually dangerous; for instance, in 
the U.S.A. the air lines incur serious losses which are made 
good by a subsidy that enables the air lines to continue 
running at very low fares, which have had such a reper- 
cussion on the fares of the railway companies as to drive, 
or help to drive, several of them into liquidation, and this 
cannot be to the national advantage. 

On the freight side there is no present indication of 
any general demand for air transport, doubtless because 
there is insufficient cargo demanding such speedy transit 
and able to afford the price of it; but a considerable 
quantity of mail goes by air because of subsidy assistance, 
to the detriment of surface methods, which would, one 
would think, provide a journey quite adequately speedy 
for the importance of any mail for which the sender is 
unwilling to pay a surcharge. 


EFFICIENT DISTRIBUTION OF EFFORT. 


Having obtained a bird’s-eye view of the various types 
of transport in their present forms, the question is how 
each of them is to fulfil its function, its whole function and 
nothing but its function. Is the solution a division on the 
basis of speed or on the basis of cost to the user founded 
on the true cost of providing the service, or is the question 
going to be solved by that blessed word “ co-ordination ” ; 
or is nationalisation of ali transport the only means of 
avoiding waste effort and uneconomic competition ? 

Other than members of a certain political faith who 
hold their jobs according to their ability to repeat the 
parrot-cries of their supporters, I cannot think that any- 
one suggests nationalisation as a cure. The outstandingly 
successful service which is nationalised is the postal 
service, but then this was nationalised almost from the 
outset, which is vastly different from Government acquisi- 
tion at a fair price of services which have attained a high 
degree of development, and a market value of astronomical 
dimensions. 





be agreed that it is proceeding steadfastly in that direc- 
tion. The London Passenger Transport Act states that 
its object is to avoid unnecessary and wasteful competi- 
tive services and to take steps to extend and improve 
transport facilities in the most efficient manner; it also 
lays it down that the transport system shall be conducted 
and the charges fixed in such a manner as to ensure that 
the revenues shall be sufficient to defray the costs. 
Londoners are already beginning to see the extension and 
improvement of transport facilities in the area, and no one 
can deny that the services of the Board are efficient, as, 
indeed, they were before the passing of the Act. Then, 
again, some of the wasteful competition has already been 
eliminated. 

The question of adequate revenues appears to be rather 


more obscure, for, as I see things, the development of 


London and the population of its suburbs has been allowed 
to take place without any thought of the future, and it is 
only recently that official opinion has begun to awake to 
this fact, and it well may be that in the course of time the 
L.P.T.B. may have to undertake works of considerable 
magnitude which themselves cannot be remunerative, 
but which wil) be necessary if the traffic needs of London 
and its outlying parts are to be met in a satisfactory 
manner. 

The point I wish to make in mentioning the L.P.T.B. 
is to suggest that in suitable areas which are heavily 
trafficked we might see similar Boards set up, and some 
will possibly think that a series of such Boards, with some 
sort of supervision of the traffic facilities between one 
Board and another, may ensure a sufficient co-ordination, 
but this is a question which requires very deep considera- 
tion and might well form the subject of some thought by 
members of this Institute. 

Whatever form of co-ordination may materialise, it is 
certain that the cost of providing and operating the 
various forms of co-ordinated transport must be very 
carefully inter-related, and must largely govern the pro- 
vision of further facilities. 














DISCHARGING TUB 


members mentioned above. The travelling motion 
for the tub is derived from a differential rope drum H, 
to which the main hoisting drum can be connected. 

A rigid main frame supports the shear-legs and the 
inclined tracks for the tub. This frame is mounted on 
two short travelling crawler tracks of which the driving 
wheels J are mounted on a shaft K, with its bearings 
solidly attached to the main frame. Girders L support 
the end wheels, which are adjustable for taking up slack 
in the tracks, and they also support a pair of auxiliary 
intermediate wheels. These girders, which are pivoted 
about the axis of the driving wheels, are mounted on 
springs, so that the tracks can bite into the ground 
when the storage tub is being emptied; the rear end 
of the chassis then rests on the ground and is supported 
thereby. The crawler tracks are driven by the motor 
or engine through a worm and wheel reduction gear-box 
and two independent shafts fitted with clutches. One 
lever at the operator’s platform controls the reversing 
motion for the tracks and two subsidiary levers control 
the right and left-hand clutches for the chain track drive. 

In order to enable the machine to travel under low 
bridges, through doorways, and so forth, the shear-legs 
and the inclined runways, which are pivoted on the 
common axis M, can be readily lowered. Two hooks 
N are arranged to couple together the tie rods B and the 
inclined members G, and the travelling carriage which 
supports the tub is fitted with two latches which engage 
with pins at the ends of the tie rods B and disengage 
the hooks N. It then suffices to allow the tub to travel 
down the inclined rails for the shear-legs to be lowered. 
If the tub is made to travel up the incline again, the 
tie rods are automatically engaged afresh to the ends 
of the runways, and therefore maintain the shear-legs 
in the raised position. In addition to this movement, 
the inclined runways can themselves be readily lowered. 

The controls are arranged around a platform situated 
on the left-hand side of the machine, in a position in 
which the operator can see all the motions of the grab 
bucket and the elevating tub. The position of the control 
platform also ensures good visibility when the whole 
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machine is being mancwuvred on its crawler tracks. All 
the operations of the machine are controlled by means 
of two levers, one of which controls the movements 
of the grab, the elevation and dumping actions of the 
tub, and the swinging action of the arm supporting the 
grab bucket. The other lever controls the drive to the 
crawler track gear. Of course, the auxiliary control 
levers for the crawler gear clutches must also be operated 
when turning or pivoting motions of the whole machine 
are required. The operator’s platform is provided with 
a seat and a protective umbrella made from sheet steel. 
The last-mentioned portion of the equipment is not shown 
in the illustrations. 

In operation the grab bucket, controlled by the winding 
hoist closes as it fills itself up, and it is then raised as 
far as the supporting swinging arm, with which it engages, 
thereupon emptying itself into the elevating tub, as shown 
in an accompanying engraving. When the tub is full, 
the grab rope is replaced by the rope for the tub-elevating 
mechanism, and on pushing the control lever the tub 
travels on its carriage until, at a convenient height, it 
is automatically unlatched from its pawls and begins 
to pivot, supported by rollers bearing on guides. The 
tub can be partially or totally emptied and the speed 
with which it is tipped is under the operator’s direct 
control. Further, the tub can be tilted beyond the 
vertical in order to tip sticky materials. For controlling 
all these operations the lever has but three positions, 
namely, a forward position, obtained by pushing it, 
in which the clutch is engaged for raising the grab or 
the tub; a rearward position, which applies a brake 
for lowering the grab or tub; and a neutral position in 
which an automatic brake is applied. The lever is arranged 





South African Engineering Notes. 
(By our South African Correspondent.) 
Care Town, October 25th. 
Speeding up Sea Services. 


The announcement that the new Shaw Savill 
27,000-ton liner ‘“‘ Dominion Monarch,” due to leave 
London on February 16th for her maiden trip to Australia 
and New Zealand, will do the run between London and 
Cape Town in thirteen days, has now been followed by the 
news that the Blue Star Line will shortly carry out an 
acceleration of its high-speed cargo service from the 
United Kingdom to South African ports; 18-knot 
refrigerated motor freighters will regularly make the 
passage from Liverpool and London to the Cape in 
fifteen days instead of eighteen as at present; but the 
faster schedule will not be in full operation until the 
acceleration of the Union-Castle mail service is complete 
in December. Under agreement with the Conference 
Lines, the Blue Star ships are not allowed to make the 
passage in less than eighteen days. With the speeding 
up of the mail service that condition falls away. The 
fifteen-day service will be operated by three 13,000-ton 
motor liners now being built, which will probably be the 
most powerful cargo ships afloat. The remaining ships 
in the Blue Star service will take sixteen days for the 
voyage. 

The Union Castle Company has suddenly decided to 
alter the ‘‘ Llandovery Castle,” ‘‘ Llandaff Castle,’’ and 














EMPTYING GRAB INTO 


to return of its own accord to the neutral position as soon 
as it is released. ' 

As will be noted from the above description, the 
machine is of simple and robust construction. All shafts 
and gears are made from heat-treated nickel-chrome 
steel. The crawler wheels are made from a special 
aluminium-nickel bronze, and the crawler chain links 
are of cast steel with nickel-chrome steel pins. Both 
winding drum reduction gears and the reduction gears 
for the travelling motion are arranged to run in an oil 
bath. For high-speed shafts and points where the loads 
are great, ball bearings and housings of ample dimensions 
are provided, and universal joints and flexible couplings 
are arranged for certain of the shafts, so that flexibility 
in the drives is obtained. It is claimed that the design 
of the pulleys and drums. is such that, together with 
the use of guides and grooves, the various operating 
cables are well protected against excessive wear. The 
main frames are constructed of mild steel plates and 
sections in which considerable use of electric welding is 
made. Furthermore, the spring suspension of the tracks, 
mounted at three points, is claimed to distribute the load 
evenly on each track. A pressure greasing system is 
arranged for all the principal moving parts. 

Various types of grab can be attached to the machine, 
making it suitable for many duties, including handling 
heaps of material in bulk, the breaking or crushing and 
lifting of solid lumps, discharging wagons or barges, 
building up stock heaps, clearing out pits, lifting and 
moving material a short distance, weighing and mixing, 
digging ditches, demolition work, and so forth. The 
machine can also be adapted to load and tow a trailer. 








New ZEALAND SEARCH FOR OIL,—Preliminary opera- 
tions and surveys for oil in New Zealand, costing £150,000, 
have now been completed. Boring will begin immediately 
in Poverty Bay, where a modern o11-drilling plant has been 
installed. Resulting from reports from several of the 
world’s leading geologists, similar plant is also being 
installed in Taranaki and other parts of the North Island. 
The Government have granted powers to a specially 
formed New Zealand Petroleum Company to conduct 
boring operations. The company will pay 5 per cent. 
royalty on all oil produced and will have to secure official 
sanction for its export. 
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““Llanstephan Castle”? from coal to oil. The three 
will also have their accommodation modernised and their 
speed increased. These changes mean that the demand for 
South African coal for bunkers will be further reduced. 


Aerial Survey of East Coast. 


East London will be the headquarters of an aerial 
photographic survey of an area covering about 7000 square 
miles which will begin shortly. The area extends from 
Queenstown, Port Alfred, and along the coast as far as 
the Bashee River, in the Transkei. Mr. C. C. O. Joubert, 
piloting an Airspeed ‘‘ Envoy” plane, has arrived at 
East London from Pretoria in connection with this work, 
which is to be carried out for the trigonometrical sur- 
veyor’s office in the Department of Lands. Captain 
J. A. de Vos, who is also to take part in the survey, is 
arriving in a fortnight in an Airspeed “ Envoy ” aircraft 
and will work from the East London end, while Mr. 
Joubert operates from the Queenstown side. The aircraft 
are specially fitted for the work. Mr. Joubert’s machine 
has automatic controls for the camera and an automatic 
pilot. The crew consists of three pilots and two photo- 
graphers, and there is one camera in each machine. The 
films used are 65ft. long and 9in. wide, with 100 exposures, 
each print being 9in. by Tin. 


Aerial Maps of the Union. 


Aerial survey work in the Union has already 
reached important dimensions. During 1937 large 
areas were covered, and the Aircraft Operating Company 
of Africa (Pty.), Ltd., together with the Aircraft Operating 
Company, Ltd., from which it grew, have between them now 
completed 100,000 square miles of aerial survey in Africa. 
The principal operations completed in the Union during 
the year were as follows :—Union Government : Geological 
survey, two areas totalling approximately 3000 square 
miles. South African Railways and Harbours: Large- 
scale surveys of Port Ehzabeth and Cape Town in con- 
nection with harbour development. In addition, numerous 
surveys for areas from a few square miles up to several 
hundreds were conducted for mining houses, municipalities 
and civil engineers. These operations included mineral 
prospecting, mining, town planning, power lines town 
planning, power lines, and dam sites. 

The actual work completed under these operations 





varied considerably. The scale of photography ranged 
from 1/960th (80ft. to lin.) with a 30in. lens to 1/20,000th 
(approximately 3in. to 1 mile) with a Tin. lens. Accurate 
mosaics were supplied from scales of 1/960th to 1/20,000th. 
Line maps of nearly all major areas were prepared com- 
plete with form lines at scales 1/5000th to 1/125,000th. 
The company now has in hand surveys of three extensive 
areas for the Government of the Union of South Africa. 
The purpose for which these surveys are being completed 
involve almost all possible uses, including roads, railways, 
defence, tsetse fly, soils, topographical mapping, &c. 


Power Extensions at Pretoria. 


The Pretoria City Council is now considering 
the policy to be adopted in connection with future exten- 
sions to its power station. There are three alternative 
schemes before the Council. A report from the City 
Electrical Engineer recommends that when the extensions 
now in hand have been completed, the present station 
be regarded as having reached its ultimate capacity, and 
that the Council either build a new generating station, 
or, alternatively, take a supply from an external source 
when the maximum demand on the present station 
approaches the safe plant capacity. The third scheme 
provides for a further augmentation of the capacity of 
the present station. The present power station will have, 
when the extensions now being made are completed, 
generating plant installed comprising three 3000-kW 
turbo-alternators, one 7500-kW turbo-alternator, and 
three 12,500-kW turbo-alternators. The safe maximum 
output of the generating plant will be 41,500 kW, and of 
the boiler plant 35,700 kW, and this completes the pro- 
jected plant in the present station and for which the 
buildings and cooling water ducts are suitable. It 
appears to have been the intention at one time 
to add additional plant when necessary by replacing 
the three 3000-kW sets and the 7500-kW set by 
two 20,000-kW sets, and six small boilers by an entirely 
new boiler-house equipped with larger boilers. The 
policy of taking a supply from an external source appears 
to have strong support. It is estimated that the installa- 
tion of one 20,000-kKW set and boilers would involve a 
capital expenditure of £450,000, and would necessitate 
strengthening the crane girders, altering the circulating 
water ducts, and providing new boiler and switch houses. 
The total cost would approximate closely to that of 
providing a new station. 


Plane Factory being Considered. 


The possibility of the establishment of an aircraft 
factory in South Africa is being considered in Johannes- 
burg as a result of the interest which has been shown in 
the new venture by the De Havilland Aircraft Company. 
The company is producing a “* Moth Minor,” and on its 
preliminary specifications no fewer than 200 have been 
ordered before the factory has put them into production. 
It is expected that the “‘Moth Minor” will have an 
appeal so wide that an aircraft factory in South Africa 
to produce frames and assemble motors for the aeroplane 
is being seriously considered. The importance of such 
a development is considerable. Under the Pirow defence 
plan pilots are being turned out with machine-like pre- 
cision, and more and more private people are learning to 
fly. It is to meet their demands that the “ Moth Minor ”’ 
has been produced. While the training of pilots is rapid 
the production of ground engineers and maintenance 
staff is not keeping up with the demand. A factory of 
the kind being considered would provide training facilities 
and experience for a large number of ground engineers 
and staff. The ‘Moth Minor” is an aircraft for all 
purposes with a cruising speed of 100 m.p.h., an adequate 
reserve of motor power, and a fue! consumption of 20 air 
miles to the gallon, to act as a private owner’s machine 
club aircraft or school trainer. It has a 90 H.P. motor 
and is strongly built, entirely of wood. It runs for 1000 
hours without overhaul, has a ceiling of 20,000ft., and will 
be sold at about. £700. 


Steel Works for Cape Town. 


Two Hollanders who intend to establish works 
in Cape Town have just arrived from overseas. They are 
Mr. K. Bijker, the managing director of the Cape Steel 
Construction Company, and Mr. E. Penterman, secretary 
of the company. It appears that the company has bought 
a factory site at Paarden Island, and will start operations 
about April next year. The framework and machinery 
of the factory, weighing in all about 400 tons, will arrive 
from Holland in a few weeks’ time. It is expected that 
about 150 persons will be employed in the factory, of 
which about fifty to sixty will be Europeans and the rest 
will be non-Europeans. Three key men, a blaster and 
two engineers, are being brought from Holland. The 
firm will manufacture, among other things, agricultural 
machinery, and will do engineering repair work. 


Irrigation Plans. 


According to Colonel Deneys Reitz, Minister of 
Agriculture, Kimberley is to be the centre of one of the 
biggest and most efficient irrigation schemes in the Union 
when the Government plan for the area is completed. 
The great Vaal-Hartz irrigation scheme has now reached 
the stage when the plan for settling some 2000 people 
on the lands which it is designed to irrigate is being 
proceeded with. Irrigation is also being developed in 
the Riet River and Modder River areas, both having been 
provided with dams not far behind the Vaal Bank dam 
in size. Canals from both will irrigate the countryside 
to within a few miles of Kimberley. Development in 
all three areas is still in its infancy, but development 
of the settlements will be much more rapid in future and 
settlers are constantly moving in. 


Railway Earnings. 


The earnings of the railways continue to decrease, 
drops of £30,000 per week being constantly registered. 
The week ended October Ist, however, surpassed all 
decreases for this year with the enormous fall of £75,000 
compared with the corresponding week in 1937. Goods 
traffic showed a decrease of £62,579; passenger traffic 
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fell away by £34,000. The only increase was in respect 
of coal, which was about £3400 above the corresponding 
week in 1937 


Locomotives from Overseas. 


The details of the total expenditure from 1934 
to 1937 on locomotives, aeroplanes, railway stores, and 
similar requirements from Germany, Great Britain, 
America, and Italy are as follows :—In 1934 the Union 
bought to the value of £952,400 from Germany, £1,590,250 
from Great Britain, £174,000 from America, and nothing 
from Italy. In 1935 the value of the purchases was as 
follows :—Germany, £777,000 ; Great Britain, £3,109,000 ; 
America, £416,000, and Italy, £1000. In 1936 purchases 
from Germany amounted to £1,214,000; from Britain, 
£2,568,000 ; from America, £374,000, and nothing from 
Italy. Last year the figures were £3,101,000 from 
Germany, £4,472,000 from Great Britain, £722,000 from 
America, and £25,000 from Italy. No locomotives 
supplied either from Germany or Great Britain since 
1924 had become disused owing to defects or wear and tear. 


Use of Longer Rails. 


The characteristic noise of the railway carriage 
passing over the rail joints, familiar to all passengers, 
will be appreciably minimised by the recent action of 
the South African Railways Administration in adopting 
a 120ft. length of rail instead of the 40ft. length hitherto 
in use for all relaying and new work in future. Excellent 
results are claimed from the use of the longer sections 
on a portion of the track between Waschbank and Elands- 
laagte, on the Natal main line, and an appreciable reduc- 
tion in maintenance costs is anticipated. Existing 40ft. 
lengths are to be wekled together in sets of three to make 
up the new length by the flash butt welding process, 
and a depét for the carrying out of this special work has 
been established at Danskraal, near Ladysmith, while 
special bolster wagons are also being provided to deal 
with the problem of handling the longer lengths of rail. 


South African Torbanite Production. 


During the year ended June 30th the South 
African Torbanite Mining and Refining Company, Ltd., 
rained a total of 36,300 tons of torbanite and 33,000 tons 
were retorted. In the normal course of mining operations, 
33,300 tons of coal overlying ‘the torbanite seam were 
extracted during the year. In June the torbanite produc- 
tion reached 50U0 tons per month. The crude oil produc- 
tion from torbanite was 1,290,000 gallons for the year. 
It is stated that the reconstructed retorts are functioning 
satisfactorily, and a third retort is under construction. 
A trading profit of £91,264, or £77,173 net after deducting 
sundry general expenses, was shown for the year. As a 
result of reconstruction, the capital now appears at 
£445,625 in shares of 5s. each. No debentures have yet 
been issued for the conversion of the loan, which now 
stands at £170,536 in the balance sheet. 








Lloyd’s Register of Shipping 
Annual Report. 


THE annual Report of Lloyd’s Register of Shipping, 
which was published on Wednesday, November 2nd, 
states that various conditions affecting the natural trend 
of economic factors render it somewhat difficult to com- 
ment with any certainty on the outlook of the shipping 
industry. 

During the twelve months ended June 30th, 1938, the 
Society’s classification was assigned to 462 new vessels, 
of 1,515,580 tons gross, of which 810,308 tons were 
constructed in Great Britain and Ireland, and 705,272 
in countries abroad. 

There has been a serious falling off in orders placed 
for new tonnage. During the period under review the 
Society has approved plans of 365 ships, of 1,140,900 
tons gross, which are intended to be built to the classifica- 
tion of Lloyd’s Register. This figure, it is pointed out, 
is only 51 per cent. of the high total of the previous 
year. Of the tonnage in question 182 vessels of 502,210 
tons are intended for construction in Great Britain and 
Ireland, and 183 vessels of 638,690 tons are to be built 
abroad. 

At the end of June last there were 331 vessels, of 
1,595,477 tons gross, under construction throughout the 
world, with a view to classification in the Society’s Register 
Book. Of this total, 919,097 tons were being built in 
Great Britain and Ireland and 676,380 tons abroad. 
These figures represent nearly 89 per cent. of the total 
tonnage being built in Great Britain and Ireland, and 
approximately 60 per cent. of the total under construction 
in the world, and indicate the continued confidence placed 
by the shipping community in the classification of Lloyd’s 
Register. 

The total tonnage of merchant vessels afloat at the 
end of June, 1938, actually holding the classification 
of the Society, was 31,628,147 tons gross. Including vessels 
then under construction, the total number classed and 
intended for classification was 9313 vessels of over 
33,000,000 tons—representing practically half the world’s 
shipping. 

During the year ended June 30th last, 319 vessels of 
551,186 tons were broken up. Since that date, the work 
of demolition has been commenced upon a further 68 
vessels of 161,572 tons, and in addition, 52 vessels, of 
138,247 tons, are reported as having been sold for breaking 
up, although actual work thereon has not yet been started. 
It will be seen, therefore, that since July Ist, 1937, over 
851,000 tons of shipping have been broken up or sold 
for that purpose. Adding to this figure 534,400 tons lost 
in consequence of casualty or stress of weather, the total 
diminution of world tonnage through these causes during 
the period is shown to be over 1,385,000 tons. 

Thereafter follows a detailed description of the principal 
vessels classed by Lloyd’s Register and their propelling 
machinery. 

TRENDS IN Macuinery DEsIeNn. 

The Report states that the competitive influence of 

other forms of prime mover has resulted in recent years 





in a considerable change in the design of the reciprocating 
steam engine, and to-day a wide range of types is to be 
found incorporating varying forms of valve gear, special 
steam superheating arrangements, turbines driven by the 
exhaust steam, and other features for reducing the fuel 
consumption. This reduction in its turn leads to a greater 
cargo-carrying capacity, and it is of interest to note that 
in a recent vessel the length of lower holds has been 
increased by placing the boilers in a shelter *tween deck 
space above the level of the cylinder tops. In dealing 
with the progress in electric propulsion, mention is made 
of the successful service of the motorship “ Patricia,” 
built by Smith’s Dock Company, Ltd., and fitted with 
electric propelling machinery, and the turbo-electric 
machinery for two twin-screw passenger ships which 
are now being built for the Russian Government in 
Amsterdam. 

An important development has recently taken place 
by the introduction of the electro-magnetic slip coupling 
for use in geared motorships between the Diesel engines 
and the gears. The details of this entirely new device 
have engaged special attention, and several vessels have 
been fitted with such couplings built under survey. 

The use of electricity on board ship, both in connection 
with motive power and for auxiliary services, has increased 
to a remarkable degree, and is now a most important 
feature of the modern vessel. The Committee, in con- 
formity with its practice of providing efficient service in 
connection with all developments in shipbuilding and 
marine engineering, has therefore in recent years con- 
siderably extended the Society’s staff of Electrical Engineer 
Surveyors. There are now ten such Surveyors stationed 
in this country, covering all the main building and sur- 
veying ports and manufacturing districts. During the 
year an Electrical Engineer Surveyor has been appointed 
to Rotterdam to supervise the construction of electrical 
equipment in Holland, and his services will be readily 
available for duties in neighbouring countries. 


Specirat Sure DEsIGns. 


In dealing with the development of methods of ship 
construction, the Report goes on to say that ship designers 
continue to search with unremitting zeal for alternative 
methods of ship construction which shall combine sound 
structural principles with economy of weight. This is 
particularly so in the case of oil tankers, the construction 
of which, in association with the practice of electric 
welding, lends itself to the exercise of the inventive 
faculty of the naval architect. 

ing the past year the Committee has approved 
designs of tankers in which the connection of the various 
girders to the shell plating has differed from the normal 
in being “spaced” instead of continuous. It has also 
approved the application of the truss system to the con- 
struction of a welded tanker. 

Two vessels for carrying petroleum in bulk are now 
being built in America, for restricted service, and intended 
for classification with this Society. The framing and 
shell plating are combined and are formed of girders 
of channel section arranged transversely and welded 
together. 

In addition, a series of tankers over 440ft. in length, 
and on the three-tank principle, is being built in the United 
States, in which the longitudinal strength of the vessels 
is maintained through the bulkheads by means of a round 
bar welded on the upper edge of the usual longitudinal 
girders. In these vessels the n strength and 
stiffness of the oil-tight bulkheads is obtained by dishing 
the plates. 


INCREASE IN WELDING. 


The use of electric welding continues to increase, 
and its employment in the construction of lower decks, 
oil fuel bunkers, &c., has become a standard practice 
in several yards. In one large mger vessel which 
is now being built, all the decks and the topsides are 
welded, and in another all the decks, which are of high- 
elastic limit steel, are being welded. Two tankers, in 
which the entire structure in the way of the oil tanks was 
welded by an automatic process, are now in service. The 
application of fusion welding to shipbuilding material 
has recently been proposed, and the Committee, after 
carrying out a comprehensive series of tests, has approved 
this method of welding for use in certain parts of classed 
vessels. The number of approved electrodes continues 
to increase, and the list now contains the names of 172 
electrodes, of which 129 have been approved as com- 
plying with the special requirements for use in parts 
of primary importance in the structure of a vessel. Elec- 
trodes for the automatic electric arc process and the carbon 
are welding process have also been approved. 

Dr. James Montgomerie, Chief Ship Surveyor, visited 
the United States of America in the autumn of 1937, 
his primary object being to study the practice of electric 
welding as applied in that country, particularly to the 
construction of merchant ships. He witnessed the 
operation of this process in shipbuilding and repair 
establishments, especially in relation to its use on an 
extensive scale in the building of large tankers, and he 
discussed with the builders and authorities on electric 
welding the problems associated with the adoption and 
application of this method of construction. In particular, 
attention was given to the application to shipbuilding 
of the automatic process of welding recently introduced 
on a large scale in the United States. Numerous experi- 
ments were carried out and valuable data obtained regard- 
ing this development of welding practice. 

For engineering purposes the use of welding continues 
to increase, and many engine manufacturers now fabricate 
structural parts, such as bed-plates, framing, and entabla- 
tures, by welding together rolled sections and plates. 
A large number of boiler drums, gas or liquid receivers 
and similar pressure vessels having welded joints have 
been constructed under the supervision of the Society’s 
Surveyors. The progress in this direction is best illustrated 
by the increasing number of firms, both in this country 
and abroad, who have submitted particulars and typical 
products of their welding organisation for the considera- 
tion of the Committee in order that their names may 
be added to the list of firms who have been approved 
for the manufacture of Class 1 Welded Pressure Vessels. 
The Committee, having at its disposal the extensive 
experience obtained in the application of the Society’s 
Tentative Requirements for Fusion Welded Pressure 





Vessels Intended for Land Purposes—the first regulations 
of this nature to be published in this country—has now 
issued Rules for Welded Pressure Vessels, which are 
applicable to marine installations. 

In recent annual Reports, mention was made of the 
work undertaken by the Society’s Surveyors in connec- 
tion with problems arising from torsional and other 
vibrations in both land and marine machinery installa- 
tions. Other special investigations of a technical nature 
have been carried out from time to time for various 
firms. The demand for such services has now so increased 
that the Committee recently considered the time opportune 
to make special arrangements for dealing with this work, 
and accordingly, Mr. G. H. Forsyth, M.Sc., a Surveyor 
on the London Outdoor Staff, has been appointed to 
the Chief Engineer Surveyor’s Staff as Engineer Surveyor 
for Research. 








TECHNICAL REPORTS. 





Chromium Plating upon Tin-plate.—Tin-plate has some 
obvious advantages over sheet steel as a basis material 
for fabrication after plating into articles. Its surface 
lustre is high, little preparation is requisite to obtain a 
good finish, and it can be stored without rusting. As it 
is essential that the plated coatings be sufficiently adherent 
to withstand the complex stresses imposed during fabrica- 
tion, work was carried out at Woolwich with the aid of 
funds provided by the International Tin Research and 
Development Council to determine the factors affect-ng 
adhesion and a report has now been issued as Technical 
Publication A.79. ‘‘ Charcoal” grades of tin-plate are 
preferable to less thickly coated qualities, owing to the 
reduced likelihood to rusting at breaks and pores in the 
plated coatings and because a better finish is more easily 
obtained and adhesion is improved. The tin-plate must 
be coated with copper before nickel plating, but a chromium 
coating can be applied directly without nickel and copper 
undercoatings, although it is more difficult to obtain a 
good finish. Copies of the above publication may be 
obtained on application to the Secretary, the Inter- 
national Tin Research and Development Council, Man- 
field House, 378, Strand, London, W.C.2. 





Manganese. Second edition. By A. W. Groves, D.Sc., 
Imperial Institute, South Kensington, 8.W.7. 3s. 6d. 
net.—This publication by Dr. A. W. Groves treats prin- 
cipally of the world resources of this ore, with special 
emphasis on Empire deposits; but it also contains a 
large amount of information of a more general character, 
and deals fully with the mineralogical composition, 
classification, limits of impurities, uses, marketing, 
trade, and production statistics. The manganese mines, 
resources, and trade of no less than fifty-five countries 
are dealt with in a concise yet comprehensive manner. 








BRITISH STANDARDS INSTITUTION. 


All British Standard Specifications can be obtained from the 
Publications Department of the Institution at 28, Victoria-street, 
London, S.W.1. The price of each specification is 2s. 2d. post 
free, unless otherwise stated. 





STREAMLINE WIRES AND TIE-RODS. 


Nos. 6 W 3 and 6 W 8.—Revised editions of the B.S. 
Specifications 5 W 3 and 5 W 8 for streamline wire and 
tie-rods for aircraft have now been issued. The principal 
alterations to the specifications are as follows :—(a) The 
grading of the carbon content according to the diameters 
of the wires or rods; (b) the substitution of a percentage 
elongation test for the reverse bend test on the wires and 
rods ; (c) the deletion of the odd yin. sizes of wires and 
rods ; (d) a modification to the stock lengths of the wires 
and rods to avoid the excessive amount of screwing on 
the right-hand ends. Price Is. each (postage 2d.). 








THE TRANSACTIONS OF THE INTERNATIONAL ENGINEER- 
ING ConGREss aT GLascow.—We are informed that a num- 
ber of volumes of the ‘‘ Transactions ”’ of the International 
Engineering Congress, which was held at Glasgow in 
June last, are now available. In the volume are reprinted 
in full the various papers presented, together with the 
Presidential Address by Lord Weir, and lists of the 
delegates, members, and different committees. The 
papers include the following :—“* The Building of Ships : 
A British Survey,” by Sir James Lithgow; “Some 
Recent Developments in the Iron and Steel Industry 
in Britain,” by A. McCance and T. W. Hand; “Coal 
Consumption in Great Britain: A Review and a Fore- 
cast,” by Sir Richard Redmayne; ‘“ Technical and 
Economic Developments in Electrical Engineering,” 
by S. B. Donkin; ‘“ The Progress of the Internal Com- 
bustion Engine during the Last Twenty Years,” by 
H. R. Ricardo; ‘“‘ Research on Materials and Modern 
Design,” by Professor Dr.-Ing. A. Thum ; “* International 
Air Transport,” by Lord Sempill; ‘ Municipal and 
Industrial Planning,” by A. Lilienberg ; “ Considerations 
on the Réle and the Evolution of the Electrical Industry 
in France and Other Countries,” by E. Mercier; ‘‘ Con- 
cerning Shipbuilding in Italy,” by General G. Rota; 
““The River Clyde and the Harbour of Glasgow,” by 
A..C. Gardner; ‘“‘ Recent Developments of the Gas 
Industry in Canada,” by J. Keillor; “The Central 
Station in One Man’s Lifetime,” by G. A. Orrok; “ Town 
and Country Planning in its Relation to Industry,” 
by G. L. Pepler; and “* The Gas Industry : Past, Present, 
and Future,” by Sir David Milne Watson. The subjects 
cover a wide field in the engineering and allied industries, 
and the volume will prove a valuable addition to industrial 
libraries. It is obtainable from the Congress Offices at 
39, Elmbank Crescent, Glasgow, C.2, for 16s. net. 
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Markets, Notes and News. 


The prices quoted herein relate to bulk quantities. 


f.o.b. steamer. 
Trade with the Philippines. 


The Report on Economic and Commercial Con- 
ditions in the Philippine Islands, dated June, 1938, issued 
by the Department of Overseas Trade (price 9d. net), 
shows that the British share of trade in iron and steel 
goods and machinery is relatively small when compared 
with that of other countries. In 1937 the total value of 
iron and steel imports increased by 16 per cent. to Pesos 
23,297,735 from Pesos 20,080,128 in 1936. Great Britain sent 
material to the value of Pesos 1,016,995 in 1936, and Pesos 
1,053,251 last year. The United States imports of bars 
and rods fell in 1937 to 4619 tons, against 5772 tons in the 
previous year, whilst from Belgium the total increased 
from 10,710 tons to 16,385 tons and from Luxemburg 
more than doubled in value last year at Pesos 286,546, 
compared with Pesos 114,759 in 1936. The value of bars 
and rods sent from the United Kingdom was slightly 
above the 1936 figure of Pesos 32,110, but reached only 
Pesos 33,155 last year. Tin-plate imports last year dropped 
to 8031 tons from 9723 tons in 1936. Nearly all this 
material came from the United States, the United Kingdom 
sending only 22 tons, against 35 tons in 1936. In black 
sheets also the share of the British trade last year was 
almost insignificant and amounted to only 17 tons out of 
a total of 8564 tons imported. Of this, the United States 
sent 4834 tons, Belgium and Japan being responsible for 
most of the balance, with 1120 tons and 2480 tons respec- 
tively. Although small, the imports from the United 
Kingdom of structural iron and steel showed a relatively 
greater increase in 1937 than in the case of other descrip- 
tions, as the total rose from 25 tons, valued at Pesos 3378, 
in 1936, to 96 tons, valued at Pesos 15,540. The United 
Kingdom sent 32 engines in 1936, and although this 
number was increased last year to 137 engines, the British 
share of the total imports of stationary and marine engines 
fell from 25 per cent. to 19 per cent. The fact that one of 
the principal mining companies was financed in London 
accounted for a considerable proportion of the imports. 
The United States is the largest supplier of iron and steel 
products to the Philippines, partly because most of the 
supplies are used for Government construction work, on 
purchases in connection with which the United States 
products have a practical monopoly owing to the Flag 
Law, and also because the Philippines work to U.S.A. 
pecifications. The Report gives figures of the value of 
mports for the first quarter of 1938, which show that iron 
and steel goods have risen to Pesos 8,822,969 from Pesos 
5,236,330 in the corresponding period of last year. 


The Pig Iron Market. 


Only a moderate volume of new business is 
being transacted in the pig iron market. On the North- 
East Coast inquiries for Cleveland foundry iron are more 
numerous, as consumers generally are working on small 
reserves. There was no disposition, however, to place 
large forward contracts. There was a considerable turn- 
over in small tonnages for delivery during the next few 
weeks, and a large increase in buying is expected when the 
prices for the first quarter of next year are announced. 
The pdlicy of makers during the past few months of 
curtailing outputs has placed them in a favourable 
position, as they are not hampered by unwieldy stocks. 
Although foreign pig iron is freely offered, local consumers 
have shown no desire to make purchases and continue to 
support the rebate scheme. Some announcement on 
prices is expected to be made before the end of the month. 
In the meantime moderate deliveries are being taken under 
old contracts and stocks at furnaces are being steadily 
reduced. The market for East Coast hematite has shown 
some improvement and during thé past week a large part 
of the arrears in deliveries has been overtaken. Makers 
have kept production as low as possible, but the more 
active conditions have induced some concerns seriously to 
consider an early increase in outputs. Last May the 
whole of the blast-furnace plant at the Ayresome Iron- 
works, Middlesbrough, was laid idle, owing to the heavy 
accumulations of hematite there, but the tonnage of 
undelivered material has now been so reduced that it is 
expected that two furnaces will be restarted before the 
end of the month on the production of hematite. This 
will increase the number of furnaces operating on the 
North-East Coast to twenty, which compares with thirty- 
six last December. The outlook on the North-West 
Coast appears to be more promising, as deliveries against 
contracts have been speeded up to some extent during 
the past week, but large stocks still await clearance. In 
the Midlands there was only a slight increase in the 
demand for high-phosphorus iron, owing to the dearth of 
orders for light castings, as this branch is the chief con- 
sumer of this cldss of iron. Some encouragement, how- 
ever, is derived from the fact that stocks in the hands of 
most users have fallen to a low level. As a consequence 
there are more numerous inquiries for small tonnages for 
prompt delivery. Hopes for an early expansion in buying 
are centred upon the home trade, as the low rates quoted 
for Continental iron makes export business practically 
impossible. There was no lull in the demand for low- 
phosphorus iron, which is being absorbed steadily by the 
heavy engineering and machine tool trade, whilst the 
jobbing foundries also have bought liberally. The 
acceleration of the rearmament programme should ensure 
a sustained demand for this class of iron over a long 
period. In Scotland there is a slightly better feeling, 
though the poor demand for light castings continues to 
retard progress. Under the present conditions consumers 
show no disposition to do more than cover actual and 
immediate needs. The Falkirk foundries are said to be 
running at little more than half capacity. 


The Midlands and South Wales. 


The movement towards a trade recovery, 
noticeable last week, has lost ground to a certain extent. 
This is principally due to the delay in the announcement 
of prices for 1939 delivery. Even steel consumers hesitate 





to buy forward, although they are protected by a contract 
clause providing that undelivered balances at the year- 
end will be subject to the prices then ruling. Reports from 
the various sections of the steel trade show that while 
orders in connection with rearmament have been irregu- 
larly distributed, in the aggregate this business is con- 
siderable. Bright-drawn steel, in particular, is required 
for many branches of rearmament work, especially by 
the aircraft factories, while the improvement in the motor 
trade has benefited makers of high-grade strip and sheet 
metal. Some of the structural engineers have received 
substantial orders, but in this department supplies are 
more than sufficient for the increased demand, so that 
steel production has not yet been greatly affected. Simi- 
larly, in the ordinary strip and small steel bar section, 
although increased business is gradually reducing stocks, 
some time must elapse before a larger production is neces- 
sary, and many of the mills are only working a few days 
a week. The output of foundry pig iron has been curtailed 
recently, as producers are naturally anxious to work off 
accumulated stocks before the end of the year, when a 
lower range of prices may come into force. Deliveries of 
hematite iron against old contracts are somewhat better, 
and low-phosphorus iron is being steadily absorbed. The 
position at the light castings foundries is still unsatis- 
factory and business in high-phosphorus pig iron therefore 
remains poor. The nut, bolt, and fencing trades afford 
good support to the common bar iron section, and the call 
for best descriptions has improved, although short time 
is still in force at the mills. The Crown bar and tube strip 
sections have also become more active. The call for colliery 
material is likely to continue and the position is satis- 
factory, apart from Jight rails, makers of which complain 
of lack of work. So far no orders of importance have been 
received by the sheet trade, although prospects seem good 
that Government business will shortly come to hand for 
material for constructing air raid shelters. Manufacturers 
of sheet bars report exceptionally quiet conditions. There 
is greater confidence in South Wales, as the tin-plate trade 
is amongst those showing improvement. The orders 
coming to hand have been sufficient to increase operations 
at the mills to 54-47 per cent. of capacity. 


The North-East Coast and Yorkshire. 


Rather more optimism prevails on the North- 
East Coast and interest in material for delivery before 
the end of the year continues to increase. This supports 
the view that the accumulation of reserves which has 
been clogging the market for some time past has to a large 
extent been cleared, and the opinion seems justified 
that a declaration of the official prices for the coming 
year will promote active buying. The fact that a down- 
ward revision is expected indicates that current buying 
represents pressing needs to cover immediate require- 
ments. Local foundries are now dependent upon the 
home production of Cleveland iron, and are calling for 
larger quantities. In this trade, the reserves in hand 
have been systematically controlled and are relatively 
smaller than in other trades. Moreover, the present 
output is below consumption, and as demand tends to 
expand it is hoped to put additional furnaces in blast 
in the near future. At the same time, the volume of export 
inquiry for Cleveland iron remains disappointing. The 
quantities of hematite iron held in stock are still burden- 
some, although consumers are taking larger supplies 
against contracts than for some time past. In the manu- 
factured iron and steel trades, indications of improving 
business conditions are more noticeable than elsewhere. 
The demand for semi-finished goods is better, while steel 
makers are hopeful that orders for structural steel will 
soon assume important proportions and necessitate an 
enlarged production. Conditions in the finished iron 
section remain quiet generally. In the Sheffield steel 
market business cannot be described as active, although 
there has been an appreciable expansion in the demand 
for both acid and basic billets. The call for structural 
material has increased, and business in strip, as well as 
in stainless steel sheets, appears to be satisfactory. 
Reports from the furnaces show that production is being 
augmented, and the special steel makers are operating at 
nearer to full capacity. In the heavy industries it is 
satisfactory to find that a greater proportion of the 
business now moving is for export. 


Current Business. 


The Furness Shipbuilding Company, Ltd., 
of Haverton Hill-on-Tees, has booked an order for a 
9200-ton vessel for the Prince Line, Ltd., to be fitted with 
Diesel engines. R. and W. Hawthorn, Leslie and Co., 
Ltd., Hebburn-on-Tyne, have received an order for a 
12,000-ton oil tanker for the Anglo-Saxon Oil Company. 
The firm will also supply the engines. The London and 
North-Eastern Railway has recently placed three 
contracts of a total value of £230,000 in connection with 
the electrification of the line from Liverpool Street Station 
to Shenfield, together with the connecting line from 
Fenchurch Street Station to Stratford. Ferguson 
Brothers, Ltd., Port Glasgow, have received an order from 
British owners for a single-screw coasting ship of special 
construction for the carriage of petroleum in bulk. The 
vessel will be about 170ft. in length and will be fitted 
with oil engines. Extensions are to be carried out at the 
Wembley works of the Art Metal Construction Company, 
Ltd., London, 8.W.1, the contract for which has been 
placed with Commercial Structures, Ltd., London, E.10. 
A contract for the supply of a coal washery with an 
hourly capacity of 500 tons for mines near Tientsin 
has been secured by Simon-Carves, Ltd., of Cheadle 
Heath, near Stockport. This will involve the shipment 
to China of more than 2000 tons of machinery and 
steelwork. The Russo-British Chamber of Commerce 
has elected to membership the Davy and United Engi- 
neering Company, Ltd., engineers and boilermakers, of 
Park Iron Works, Sheffield. Further extensions to their 


Unless otherwise specified home trade quotations are delivered f.o.t. 
A comprehensive list of the prices of materials mentioned below will be found on the next page. 





Export quotations are 


premises are being made by C. H. Edwards, Ltd., makers 
of hot brass pressings, of Millfields, near Wolverhampton. 
A third contract for C.O.L. intermittent vertival chamber 
plant has been taken by Gas Chambers and Cuke Ovens, 
Ltd., for the Vancouver Gas Department. The Depart- 
ment of Overseas Trade announces that the following 
contracts are open for tender: Southern Rhodesia, 
Municipality of Bulawayo: Three sets of centrifugal 
pumps and motors, direct coupled, with all valves, reflux 
valves, fittings, pipework, cable switchgear, and starters, 
necessary to make the installation complete and in 
working order (Bulawayo, November 23rd). Indian 
Stores Department: Supply and delivery of quantities 
of steel tyres, axles, and glut rings for coaching and goods 
stock, and for locomotives and tenders (New Delhi. 
November 21st); solid drawn steel boiler tubes with 
trimmed ends (November 28th). South African Railways 
and Harbours Administration: Supply and delivery of 
quantities of structural steelwork including columns, 
crane girders, sheeting, rails, etc. (Johannesburg, Nov- 
ember 30th). 


Copper and Tin. 


The copper market has continued to reveive 
support on the London Metal Exchange this week, 
although the tendency has been for the volume of trading 
to slacken since the removal of restriction, which became 
effective on October 15th. Prices, however, have shown 
some irregtlarity in view of intermittent selling and 
liquidation, but have remained well above the level desired 
by the majority of producers. Little change appears to 
have taken place in fundamental conditions, and con- 
sumption, both in Europe and America, is reported to be 
well maintained. Favourable industrial developments 
in the United States and an easier political situation in 
Europe would no doubt be quickly reflected in an improved 
demand for copper in connection with large electrical 
extensions which are being held up until conditions 
become more settled. Pending the outcome of the 
elections, trading in the American market has been 
quieter during this week, but values have remained com- 
paratively steady. The domestic price of electrolytic in 
America is unaltered at 11-25c. Following the reduction 
of 37,000 tons in world stocks of refined copper at the end 
of September, the October figures, which are due for 
publication this week, are expected to show a further 
decrease of about 40,000 tons on the past month. Stocks 
of refined copper in official warehouses show a decrease of 
88 tons on the week to 4528 tons, whilst stocks of rough 
copper fell 310 tons to 25,140 tons.... Moderate price 
movements characterised the tin market during the past 
week, which quickly recovered from any setbacks. 
Operations, however, have been more restricted than of 
late owing to the quieter demand in this country and 
moderate buying by the Continent. Any sustained 
improvement in America and a return to normal conditions 
in the tin-plate and motor car industries there would 
quickly be reflected in a larger demand for tin. It is esti- 
mated in one quarter that the amount of free tin in January 
will not amount to more than 17,000 tons, and this, if 
correct, should lead to much higher prices. On the other 
hand, some are inclined to regard the 10,000 tons in the 
Buffer Pool as a drag on the market and claim that it will 
preclude any substantial advance in prices. It is generally 
assumed that the Pool will commence to sell when the 
£230 level has been attained. The hostilities in China 
have seriously affected shipments of tin from that country. 
and should Japan obtain control of the Chinese tin areas 
shipments of Straits tin to Japan will naturally be on a 
smaller scale. It is understood that during October 1543 
tons were shipped to Japan, which compares with a 
monthly average of 625 tons during the first half of this 
year. 


Lead and Spelter. 


Some heavy selling has taken place during the past 
week in the lead market, and prices gradually gave way. 
until the forward position for foreign lead touched £16 
per ton. A fair volume of Continental buying has been in 
evidence, but this was not sufficient to keep values steady 
in the face of continuous hedging sales by producers. 
In spite of the disappointing buying by consumers, it is 
understood that heavy tonnages are being absorbed in 
this country, and basic conditions appear satisfactory. 
There is every indication that the demand in connection 
with armament programmes will be sustained. It is 
understood that the newly formed Lead Producers’ 
Association has decided upon restriction of output, and 
that this policy has already been put into force. No 
official announcement, however, has yet been made as 
to the extent of the cut, and rumours in the market vary 
from 5 to 10 per cent. This development caused values 
to recover some of the lost ground, and the market became 
firmer on some good forward buying. According to the 
American Bureau of Metal Statistics the world production 
of lead in September totalled 149,100 tons, an increase of 
1700 tons as compared with the preceding month. Pro- 
duction in America totalled 24,900 tons against 23,700 
tons in August.... Spelter has been a dull and dis- 
appointing market, with much smaller daily turnovers 
than of late. The market is still unsettled by the pro- 
posals to raise the import duty from 12s. 6d. to 30s. per 
ton. Although it is reported that the producing interests 
have reached agreement, it is highly probable that con- 
sumers will resist the proposals, which, it is considered, 
will be detrimental to manufacturers, both on home 
business and in the export trade, which is already sub- 
jected to intensive foreign competition. Consumers have 
shown only limited interest and the recent heavy sales to 
the Continent and the Far East will need to be absorbed 
before any new large-scale buying can be expected. 
American statistics give the world production of slab zine 
in September as 131,900 tons, against 137,100 tons in 


August. 
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Current Prices for Metals and Fuels. 


Makers’ official home trade price, per ton, delivered buyers’ stations. 


from Associated British Steelmakers. + Export prices are for Empire Markets; for other Markets British quotations conform to Cartel prices. 


NON-FERROUS METALS. 


(Official Prices, November 9th.) 


Home. Export. 
Foundry home prices, except for Scotland, less rebate of 5/— 


(D/d Teesside Area.) 





N.E. Coast— £ os. d. Sm ae. 
Hematite Mixed Nos. ... 612 6 ... —- 
” te pee MCAS t of! oa EOPaee Tig 
Cleve tie 
No. ie 6 2 6 
No. : G. M. BL ete . 6.006 
No. 4 Foundry 510 0O.. 519 0 
Basic 5 0 0. - 
MipLanps— 
Staffs— (Delivered to Black Country Station.) 
North Staffs Foundry ... 5 11 0... 
a » Forge Ba. Oya 
Basic 5 0 Otof 5 0 
Northampton— 
Foundry No. 3 oR & 8 6 «. 
a ae ie ie fe eee 
Derbyshire 
No.3 Foundry... ... 511 0 
Forge 5 8 O - 
ScoTLanp— 
Hematite, f.0.t. furnaces 613 0 ... 
No. 1 Foundry, ditto ... 6 0 6... 
No. 3 Foundry, ditto ... 518 0... 
Basic, d/d cae ade DR Dir Ms kos — 
N.W. Coast— ( 6 13 Od/d Glasgow 
Hematite Mixed Nos. ...| 6 18 6 ,, Sheffield 
| 7 4 6 ,, Birmingham 
MANUFACTURED IRON. 
Home. E sar 
Lancs AND YORKS— £ «. d. £ s. 
Crown Bars so 2B SO a 
Best Bars nk npt~eede, SAB, O - 
MiIpLANDS— 
Crown Bars om - 13 5 @O . 
Marked Bars (Stz fis) 15 15 0 
No. 3 Quality ll 12 6 — 
No. 4 Quality m@ @ ¢6. —- 
ScoTLanp— 
Crown Bars 3 5 0... 13 5 O 
Best.. 13 15 0 1315 0 
N.E. Coast— 
Crown Bars ot ee 13 5 O 
Best Bars cfd - 38 86: @ ... 13 15 0 
Double Best Bars 14 5 0 4: 5 0 
NorRTHERN IRELAND AND FREE StTaTE— 
Crown Bars, stil’ ae -- 
STEEL. 
*Home. tExport. 
LONDON AND THE SouTH— £ s. d. ©” ie. a1 
Angles ee eo Perper 10 12 6 
Tees... SS he) 13.33. © 
Joists — 10 12 6 
Channels.. eo oe ee 10 17 6 
Rounds, Sin. maki up ERS Do. ee 1112 6 
a under 3in. 12 15 ll 0 0 
Flats, under Sin. ... 12 15 Rise: chase ll 0 0 
Plates, #in. (basis) ie iS ner li.0 0 
a fin. = son ee as es 7S @ 
= Bb icc os GRR BNO xs eee 1110 0 
> fein. ... ssh BBs BoP sect Saw 1115 0 
Un. jin. to and inel. 
6 Ib. per sq. ft. (8-G.)... 12 10 0... 12 10 0 
Boiler Plates, Zin. ne ae Oe 12 2 0 
NortH-East Coast— £..a. a. cs a 
Angles ll 0 6 10 12 6 
Tees... 12 G. @»:. 1110 0 
Joists ‘ im & ¢.. 10 12 6 
Channels... ... ... 11 5 6.. 1017 6 
Rounds, 3in. and up 12 0 6. 1112 6 
es under 3in. 12 13 Of... ll 0 0 
Plates, jin. (basis) we) Do iL. 
5 era «5 BD 230)... ll 5 0 
Re tin. ... ESB Orci 1110 0 
a Oat. cis fats eS Bde ts 1115 O 
Un. in. to and inel. 
6 Ib. per sq. ft. (8-G.)... 12 10 0... ... 1210 0 
Boiler Plates, Zin. < OR Ss Ses 12 2 0 
MIDLANDS, AND LEEDS AND DistRicT— 
£ s. d. £ s. d. 
Angles see? O86... 10 12 6 
BOOB. ce. ote eek tenes 2 8 6%. 1112 6 
Joists it OB. 10 12 6 
Channels... oie . ae Me oe 10 17 6 
Rounds, in. and up 2: CS: 11 12 6 
»” under 3in. 12 13 Of... i O36 
Flats, 5in. and under 12 13. Of... ll 0 0 
Plates, fin. (basis) Hi. 30: @) 4 ll 0 0 
“a es EE 5160: Ll, 6,0 
* re ee Ci ae: 1110 0 
Bins. £28 aere-e 1115 0 
Un. in. to and incl. 
6 Ib. per sq. ft. (8-G.)... 12 10 0... 1210 0 
Boiler Plates, jin. 12 0 6 12 2 6 





| 
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STEEL (continued). 








*Home. Export. 
£ s. d. 8 s.0d) 

GLascow anv Disrrict— 
Angles ll O 6 10 12 6 
Tees... 12 0 6 an is 8 
Joists a. .6. 6 10 12 6 
Channels.. AM. S286 10 17 6 
Rounds, Sin. and up BiB Bias, 11 12 6 
oS under 3in. 12 13 Of... ll 0 0 
Flats, 5in. and under ... 12 13 Of... ll O 0 
Plates, jin. (basis) ll 8 0 ll 0 0 
» frin. ... i ae 0'<,- 5 
BI 6 oes ois 10... 11 10 0 
yin. . ES. ch... 0.- 11 15 0 

fyin. to pi yea 
6 lb. per sq. ft. (8-G.)... 12 10 0... .. 12 10 0; 
Boiler Plates, jin.... ... 11 18 0 12 2 6] 
SoutH WaLtes AREA— £ s. d. . eet 
Angles 1l O 6 10 12. 6] 
Tees... 12 0 6 11 12 6 | 
Joists ll O 6 10 12 6} 
Channels.. toe ae 10 17 6 | 
Rounds, 3in. and up 12 0 6 11 12 6} 
» ‘under in. 1213 Of 1b oO Of] 
Flats, 5in. and under 12 13 «Of. lt O 0 
Plates, jin. (basis) 1110 6 11 oO Of} 
am fein. ... 11 15 6 11 5 OF} 
# ae 12 0 6 11 10 0] 
9 fin. .. 2 vt? &.6 1115 O | 
Un. yin. to ont nae | 
6 Ib. per sq. ft.(8-G.)... 12 10 0... 1. 12. 1B 6 
| IRELAND—F.0.Q.— BELFAST. Rest oF IRELAND. 
a ae £” 6.74. | 
Angles a SS as ll 8 0 
Tees... a ae i2 & 0 
Joists = SS a 11 15 6 
Channels... ... ... 11 10 6 11 13 0 
Rounds, 3in. and up 12 5 6 12 8 0 
under 3in. ... BIS OF 13 0 6 
Plates, fin. (basis) 1113 0 1115 6} 
= fein. ... iris 6 12 0 6] 
i iio ea ae 2 5 6| 
oo fein. .. a | ve eo 12 10 0 
Un. #in. to jin. re OB B00 2. 12 5 0 











t Rounds and Flats tested quality ; untested, 9s. less. 


OTHER STEEL MATERIALS. 
Home. Export, f.o. 
Sheets. £m £ s. 


L1-G. and 12 G.,d/d... 14 15 0 . 

ISG! aja .le6.. 15 2 gf LAG. to 14.4. a 
14-G. to 20-G., d/d 15 10 0 15-G.to 20-G. 12 15 0 
21-G. to 24-G.,d/d 1515 0 21-G.to24-G. 13 0 0O 
25-G. and 26-G.,d/d... 16 10 0 25 and 26-G. 13 15 0 


South Africa, Rhodesia, Nyasaland, £14; Canada, £14 12s. 6d., 
f.o.b. basis. Irish Free State, £15 15s., f.o.q., 4-ton lots. 


The above home trade sheet prices are for 4-ton lots and over ; 





2-ton to 4-ton lots, 7s. 6d. per ton extra ; and under 2-ton lots 


to 10 cwt., £2 per ton extra. 
Galvanised Corrugated Sheets, basis 24-G.— 
Home. . so 
4-ton lots and up ... 18 10 0 
18 17 6 


2-ton to 4-ton lots 
Under 2 tons jl esanties ee. oe oe | 
India, £17 15 ds. apnea c.i.f.; Lrish Free State, 

Jeneral, £15 15s., f.o.b., 24-G. 


Export : 

£18 10s., 

TIN-PLATES— 

20 by 14 basis, f.o.b., Bristol Channel Ports, 20s. 
Tin-plate Bars, d/d Welsh Works, £7 15s. 

BrrLtETs—100-ton lots and over, 35 to 100 tons, 5s. extra ; less 


basis. 


f.0.q.5 


3d. to 21s. 6d | 


than 35 tons, 10s. extra. £.. O..4. 
Soft (up to 0-25% C.), untested %47::.4 
ss oa Sa seited *...)° ud Sot: ‘lee BB oG 
Basic (0-33% to 0-41% C.) $12 6 
Medium (0-42 to 0:60% C.) ...  ... se 9 2 6 
» Hard (0-61% to 0-85% C.) 912 6 
» (0°88% to 0-99% C.) 10 2 6 

10 12 


» (over 0:99% C.) 
Rails, Heavy, 500-ton lots, f.o.t. 
» Light, f.o.t.... wie 


© 
bo te 


FERRO ALLOYS. 
Tungsten Metal Powder 4/9} per lb. (nominal) 
Ferro Tungsten* 4/8 per lb. (nominal) 


Per Ton. Per Unit. 
Ferro-Chrome, 4 p.c. to 6 p.c. carbon £24 5 0 7/6 
os 6 p.c. to 8 p.c. ... £24 0 0 7/6 
= 8 p.c. to 10 p.c.... £24 0 0 7/6 
o Max. 2 p.c. carbon £36 0 0 11/- 
‘ , lp.c. carbon £38 5 0 1l/- 
re » 0-5p.c.carbon... £41 0 0 12/- 
,, carbon-free 10d. per lb. 
Me tallic Chromium ; 2/5 per Ib. 
Ferro Manganese (loose), 76 p-c. £18 15 0 home 


Silicon, 45 p.c. to 50 p.c. £12 10 Oscale 5/—p.u. 


: ro 75 p.c. £17 0 Oscale 6/-p.u. 
»  Vanadium.. 14/~ per Ib. 

r Molpbdeeu en 4/9 per lb.; 5/— forward 
» Titanium (carbon- ies) e. 9d. per Ib. 


£185 to £190 per ton 
8/6 to 8/9 per lb. 


Nickel! (per ton)... 
Cobalt ... 


' 
| 


| 


| 


| CARDIFF 





CoPprer— 


Cash ... 
Three Months ... 
Electrolytic 


Best Selected sabi, d/d Bir- 


mingham 


Sheets, Hot Rolled 


Tubes, Solid Drawn (basis) ... 


»  Brazed (basis) 


Brass— 


Ingots, 70/30, d/d Birmingham 


Tubes, Solid Drawn, 2/1 Alloy 


“a Brazed 


TIN 


Cash ... 
Three Months 


SPELTER 


Cash ... 
Three Months .. 


Leap— 


Cash .. 
Three Months ... 


| Aluminium Ingots (British) 


FUELS. 


SCOTLAND. 


LANARKSHIRE— 


(f.0.b. Grangemouth} 
Navigation Unscreened 
Hamilton Ell 
Splints 


AYRSHIRE— 


(f.0.b. Ports}—Steam 


FiresHIRE— 
(f.0.b. Methil or Burntisland)— 


Prime Steam . és 
Unscreened Nav ipitton 


LorHians— 
(f.0.b. Leith)}—Hartley Prime.. 


Secondary Steam ... 


* Joists, Setting, Bars and Plates are subject to a rebate of 15s. to home users purchasing only 








£46 12 6to £46 15 O 
£46 17 6to £46 18 9 
£53 0 Oto £538 5 O 
£53 0 0O 
£84 0 0 
Home. Export. 
13}d. 13}d. 
133d. 13}d. 
£41 0 0 
Home. Export. 
12d. 12d. 
14d. 14d. 
£212 10 Oto £212 15 O 
£213 10 Oto £213 15 0 
£14 13 Yto £1415 O 
£14 18 9to £15 0 OU 
£16 8 Yto £16 10 O 
£16 12 6to £16 13 9 
£94 (net.) ‘ 
Export. 
18/6 


ENGLAND. 


SournH YorKSHIRE, HuLL— 


B.S.Y. Hards... 
Steam Screened 


| NORTHUMBERLAND, NEWCASTLE 


Blyth Best 
oe, (OCONG.<:. <.. 
» Best Small... 
Unscreened 


| DuRHAM— 


Best Gas... 
Foundry Coke 


Steam Coals : 
Best Admiralty Large ... 
Best Seconds 
Best Dry Large 
Ordinaries 
Bunker Smalls 
Cargo Smalls ... 
Dry Nuts 
Foundry Coke 
Furnace Coke 
Patent Fuel ... 


SwansEA— 


Anthracite Coals : 
Best Large : 
Machine-made Cobbles 
Nuts 
Beans 
Peas oud siipie 
Rubbly Culm... 
Steam Coals : 
Large Ordinary 


SOUTH WALES. 


FUEL OIL. 


Inland consumption: contracts in bulk. 


19/— 
20/—to 21/- 


20/6 to 21/- 
18/- to 18/6 


18/6 

17/- 

17/- 
17/- to 18/- 


19/44 
27/- to 28/- 


24/- 
23/6 to 24/- 
23/— to 23/6 

23/- 
16/— to 17/6 
15/6 to 16/- 
27/6 to 28/- 
32/6 to 42/6 
28/- to 29/— 

25/6 





38/— to 41/- 
41/-— to 45/6 
40/- to 45/- 
33/- to 38/6 
26/— to 30/- 
15/- to 16/- 


22/6 to 24/6 


Exclusive of Government tax of 1d. per gallon. 


Ex Ocean Installation. 
Furnace Oil (0-950 gravity) 


Diesel Oil 


Per Gallon. 
33d. 
44d. 




















Nov. 11, 1938 


THE ENGINEER 


549 








French Engineering Notes. 


(From our own Correspondent in Paris.) 
Industrial Initiative. 

THE drive to foster an idea of the dignity of work 
and to show that an increased production, which can 
alone free the country from its present economic and 
industrial stagnation, can only be attained by more work- 
ing hours, will have to overcome many obstacles before it 
can be expected te produce satisfactory results. The whole 
country is looking forward to a complete change in a system 
that has failed. An objection by the unions to an increase 
of hours is that manufacturers, who are not engaged on 
armament work, are not always able to run their shops 
and factories for forty hours a week. Short time is preva- 
lent in most industries. If makers cannot prepare for a 
bigger production it is because they find themselves 
hampered by labour laws and harassing restrictions 
imposed by the present forms of collective contracts 
which deprive them of initiative and means of accepting 
contracts under conditions of guaranteed deliveries. 
Employers are reluctant to take on men belonging to 
unions whose methods are not conducive to harmony in 
workshops. So long as this state of things lasts there can 
be no industrial recovery for the reason that employers 
are unable to carry out their own plans for a development 
of business when they are in fear of future complications. 
Nevertheless, something must be done at once to put an 
end to this industrial stalemate. Nothing is possible 
without the unions being compelled to make concessions 
and without employers recovering their liberty of action 
and carrying on business under conditions that will give 
them adequate security and provide more work for the 
men. It is true that a long series of arbitration awards 
has established the authority of the employers, and it 
apparently only needs an addendum to the labour statute 
clarifying the rights of employers as recognised by these 
awards to put an end to illegal agitation by the unions. 
There is a way out of the present dilemma if the forth- 
coming decrees, which will form the basis of a plan being 
prepared by the Government, offer a clear statement of 
the rights of employers to carry on in the only way possible 
to revive industry without perpetual intervention by the 
unions and their political shop delegates. The industrial 
crisis and the country’s resolve to put an end to extremist 
influence have already weakened the authority of the more 
advanced unions, and it only needs firmness on the part 
of the Government to bring workers and employers 
together in sufficient harmony to start a general improve- 
ment in the industrial situation. 


Capital and Industry. 


The engineering industry is classed as nationalised 
and private, the first-named comprising those works and 
factories engaged entirely upon the manufacture of war 
material which have come under complete State control, 
such control being extended, without ownership, to 
departments of private works manufacturing war material 
as a minor part of their production. This State controlled 
production, which has come in for so much severe criticism 
on the ground of inefficiency, particularly as concerns 
aviation, has had little effect upon the engineering industry 
generally, which is suffering from a combination of 
economic and social ills that have stifled private enterprise 
and alienated capital. In these circumstances all efforts 
to stimulate industrial activity have failed. Last May 
the then Minister of the Merchant Marine inaugurated a 
State-aided plan for a renewal of the merchant fleet, 
which was to have provided the shipyards with employ- 
ment for the next five years. Very little, however, has 
been done. The additional credits promised by the State 
are sadly in arrears, and shipowners are unable to take 
advantage of facilities offered by a partial subsidy when 
capital refuses to look with favour on an industry that is 
seriously handicapped in competition for international 
freights. Another example of failure is provided by the 
situation of the wagon builders, who had been buoyed up 
with the belief that they would receive a large volume of 
orders in fulfilment of the plan for the construction of 
standardised rolling stock. The National Railway Com- 
pany has been instructed to postpone the placing of orders 
in consequence of the continued heavy deficit which the 
Government declares must be made good by economies. 
Again, the building trades, which are an important factor 
in engineering activity, have practically collapsed under 
pressure of economic and labour difficulties that have 
driven capital away from building investments. The 
Paris Municipal Council has been obliged to slow down its 
public works on account of financial embarrassments. 
The Government is now endeavouring to revive con- 
fidence in order to release a mass of capital that will 
create general industrial activity, but this plan can hardly 
be successful unless manufacturers are allowed more 
initiative and freedom from restraint. 


A Motor Car Pioneer. 


One of the earliest pioneers of the motor car 
industry was Monsieur Georges Bouton, who died in Paris 
last week, at the age of ninety-one. A mechanic by trade, 
he was making working models when, in 1882, the Marquis 
—then Count—De Dion saw one of these models of a 
steam engine, which suggested to him the idea of reviving 
the use of steam for road vehicles. In the following year 
the first self-propelled De Dion-Bouton quadricycle was 
built. Afterwards they sought to place steam in its 
apparently rightful place by building cars and lorries, 
which initiated the movement for steam road traction that 
brought in a number of makers like Serpollet, Chaboche, 
and Scotte ; but while steam eventually gave way to the 
petrol engine, Messrs. De Dion-Bouton had long before 
abandoned steam for cycles and developed petrol engines 
for tricycles and, finally, for the popular type of light car 
that enjoyed so much vogue after the turn of the present 
century. The partnership between the former working 
mechanic and the Marquis De Dion raised the business 
to one of the largest and most progressive until the war, 
after which it suffered, like many other firms, from changed 
conditions in the industry with the introduction of new 
manufacturing methods and ideas from abroad. Until 
then the Marquis De Dion and Monsieur Bouton had done 
much for the development of the motor car industry. 





British Patent Specifications. 





When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office, 
Sales Branch, 25, Southampton-buildings, Chancery-lane, W.C.2, 
1s, each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification. 


STEAM GENERATORS. 


492,121. August 30th, 1937.—Forcep-rLow Boiters, La 
Mont Steam Generator, Ltd., Quadrant House, Pall Mall, 
London, 8.W.1. 

According to this invention it is proposed, in the case of 
parallel] connection of the contact and radiation heating surfaces 
of a forced-flow steam generator, to arrange and construct the 
tubes of the radiation heating surface in such a manner that the 
circulation of the water therein is assisted by an additional 
upward thrust due to the buoyancy of the steam formed, 
while the contact heating surface is constructed as a heating 
surface working only with forced flow without any substantial 
assistance from upward thrust. For assisting the buoyancy 
in the radiation heating surface, the tubes of the radiation 
heating surface may be given a greater flow cross section than 
those of the contact heating surface. The boiler water flows from 
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the drum A through the pipe B to the circulating pump C, 
which forces it through the pipes D, E, F into the distributors 
G,H,I1. The distributors G and H distribute the water over the 
radiation tubes J of the side walls. These tubes so are arranged 
and constructed that in them, when they are heated, there is 
an upward thrust, because the header K lies substantially 
higher than the distributors G and H. From the header K 
the steam water mixture is led back to the drum through the 
pipe L. The tubes M of the contact heating surface, which 
are connected to the distributor I, lead the steam-water mixture 
which is formed directly back into the drum A. In these tubes 
the upward thrust action cannot occur, because the water inlet 
to these tubes lies at approximately the same height as the 
outlet for the steam-water mixture. The tubes M leave between 
their convolutions an intermediate space, in which the super- 
heater N is arranged.—September 15th, 1938. 


DYNAMOS AND MOTORS. 


492,094. January 7th, 1937.—Exciration CONTROL OF 
ELrectric GENERATORS, Henry Ormsby Burge, Denys 
Cyril Hubert Mathews, both of Crompton Parkinson, Ltd., 
of Chelmsford, Essex, and Crompton Parkinson, Ltd. 

It is frequently desired to operate an electric generator so 
that the power input thereto may be kept constant, notwith- 
standing the application of varying loads on the motor or motors 
supplied by such generator, this problem being encountered, 
for instance, in vehicles driven by oil-electric plant. In the 
example of the invention shown, the main generator A has a 
field system B, the excitation thereof being influenced by the 
regulator booster C and a constant source of supply D. The 
booster C has three field windings, one a separately excited 
winding E connected across the source of supply D, a self- 
exciting winding F connected across the armature of the 
booster, and a load winding G carrying the main generator 
current, the winding G being connected in opposition to the 
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separately excited winding E. The excitation applied to the 
field system B of the main generator is, therefore, equal to the 
voltage of the constant source of supply plus that produced by 
the regulator booster C, when the main generator output current 
is low, and minus the booster voltage when the main generator 
output is high. When the generator output is low, the booster 
is positive, the self-exciting winding F and the winding E 
connected to the constant source of supply acting together 
against the winding G carrying the output current from the main 
generator. When the output from the generator increases, it 
eventually neutralises the influence of the winding E across 
the constant source of supply and reverses the polarity of the 
self-exciting winding F, the magnetic characteristics of the 
booster being such that the saturation curve passes from 
positive saturation through zero to negative saturation as the 
output from the generator increases from its minimum to its 
maximum value. Two modifications of the invention are 
described.—September 7th, 1938. 


492,281. March 16th, 1937.—Exrcrric Moror Contrrot, The 
British Thomson-Houston Company, Ltd., of Crown 
House, Aldwych, London, W.C.2; and Bernard Adkins, 
of 13, Fisher Avenue, Rugby. f 

This invention relates to speed control means for A.C. variable- 
speed motors, in which for speed regulation each phase of a 
single-phase or polyphase secondary winding is short-cireuited 
through a variable portion of a closed commutator winding by 
means of two sets of brushes, each set carried by a separate 
rocker ring. According to the invention, the use of flexible 
leads is avoided, A represents the end shield of a motor in 
which the brush rings are rocked. A bracket B is connected to 

one brush ring and carries three additional brushes C, D, and E 

connected to the three phases, and a bracket F, which carries 





three additional brushes G, H, and J, is joined to the other 
brush ring. These additional brushes bear on six radially 
spaced slip ring sectors mounted on a stationary insulated 
plate. The brush rings may be rocked by racks and pinions, or 
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the bracket arms B and F may be used for rocking them by 
means of levers. The secondary circuit controlled by these 
brush rings may be arranged for two or any number of phases.— 
September 16th, 1938. 


MEASURING AND TESTING INSTRUMENTS. 


492,093. January 3rd, 1938.—ELrecrrRicAL RESISTANCE 
THERMOMETERS, Jacobus Steven Pont, of ‘‘ Veldzicht,” 
Northwick Road, Weaverham, Northwich, Cheshire, and 
Imperial Chemical Industries, Ltd., of Imperial Chemical 
House, Millbank, London, S.W.1. 

The object of this invention is to provide an electrical resist - 
ance thermometer capable of prolonged use at relatively high 
temperatures, e.g., 500-1000 deg. Cent. In Fig. 1 A denotes a 
former about 0-05in. in diameter. The helix B is wound closely 
so that its turns are touching or nearly touching, and free 
ends are left for attachment to the leads. Referring to Fig. 2, 
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Fig: 4 


the helix B is shown attached at its ends C and D to leads 
E and F, the element thus formed having been introduced into 
the central channel G of a refractory sheath H. During its 
introduction into the sheath the helix is stretched so that its 
turns become separated. In Fig. 3 part of the helix is accom- 
modated in a channel J and part in a parallel channel K, 
the wire at the middle portion of the helix being pulled out as 
shown at L. In Fig. 4, the helix is arranged in a similar manner 
to that of Fig. 3, and compensating leads L, M are provided 
in a sheath N situated within a central passage of the 
sheath.—September 15th, 1938. 


MACHINE TOOLS AND SHOP APPLIANCES. 


492,243. February 22nd, 1938.—Drivine Device ror Drop 
Hammers, Henschel Flugzeug-Werke A.G., Schénefeld, 
Krs. Teltow, Germany. 

A motor A driving the rope drum B is pivotally mounted in a 
hinge bearing C and is supported by means of a spring strut D 
on the frame F. The hinge pin H is arranged on one of the 
bearing plates of the motor in the horizontal plane. The motor 
shaft is connected by means of a spur wheel E with the shaft 
of the winch drum. The toothed wheels are simple spur wheeis 
with straight faces. Thus, at the position of engagement of the 
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teeth the faces lie horizontally, parallel. If the motor, in con- 
sequence of the frame being subjected to shock, swings about 
the hinge pin H, the teeth of the motor shaft pinion slide in the 
direction of the teeth spaces in the drum gear wheel. Thus it 
is impossible for the teeth to be subjected to impact stresses. 
As it is easily possible to provide ample clearance between the 
crowns of the teeth of one wheel and the base of the teeth spaces 
of the other wheel, it is possible to allow a fairly large range 
of swing and therefore an effective cushioning —September 16th, 
1938. 
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MISCELLANEOUS. 


491,605. March 15th, 1937.—Execrrican Wrre REsisTors, 
Giovanni Canegallo, of 4, Piazzele Martini, Milan, Italy. 

The resistance carrier described in this specification consists 
of ceramic material A with resistance wires B connected in 
parallel with one another by being secured to holding strips C, 
constructed as hooks, and the wire is preferably soldered to the 
strips. The holding strips C are fixed in position by a wire collar 
D, preferably at a suitable peripheral groove in the ceramic 
resistance carrier. To prevent displacement they are bent, as 
indicated at E. By this bending a certain resilience is obtained, 
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which enables the free ends to bear resiliently upon an open 
contact ring F, which, after fitting the holding strips C, is laid 
under the free ends. By each of the holding strips C two wires B 
are held, one on each side. After the enamelling of the resistor 
the holding strips are closed together by a ring or clip G, which 
is a good conductor. To prevent the wires sagging at high tem- 
peratures a holding wire H is wound spirally round the longi- 
tudinally arranged resistance wires B in turns of large pitch. 
The holding wire is made of a material having a specific resistance 
as high as possible, and the cross section is made as small as 
possible.—September 6th, 1938. 








Forthcoming Engagements. 





Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this col » are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 
of the week preceding the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 








Bradford Engineering Society. 

Monday, Nov. 14th.—Technical College, Bradford. 
Measurement of Power,” J. G. Jagger. 7.30 p.m. 

Chartered Surveyors’ Institution. 

Monday, Nov. 14th.—12, Great George Street, Westminster, 

8.W.1. Presidential Address, Sir Charles Breesey. 6.30 p.m. 
Chemical Engineering Group. 

Friday, Nov. 18th.—Welbeck Hotel, Nottingham. ‘ Refrac- 

tories in Industrial Service,” W. J. Rees. 7.30 p.m. 
Chemical Society. 

Thursday, Nov. 24th.—Leathersellers’ Hall, St. Helen’s Place, 
E.C.3. ‘Sir William Perkin’s Adventure and What has 
Come of it,” Dr. H. Levinstein. 5 p.m. 

Coal Utilisation Council. 

Wednesday and Thursday, Nov. 23rd and 24th.—Hotel Great 
Central, Marylebone Road, N.W.1. Fourth National Coal 
Convention. 10.30 a.m. each day. 

Engineers’ German Circle. 

Monday, Nov. 28th.—Institution of Mechanical Engineers, 
Storey’s Gate, Westminster, S.W.1. “ Die Zerstérungsfreie 
Werkstoffprifung in Deutschland,” R. Berthold. 6 p.m. 

Hull Chemical and Engineering Society. 

Tuesday, Nov. 15th——Room 51, Municipal Technical College, 
Hull. ‘* Modern Developments in the Aluminium Industry,” 
N. D. Pullen. 7.45 p.m. 

Tuesday, Nov. 29th.—Room 51, Municipal Technical College, 
Hull. ‘“ The Chemistry of Vitamins,” R. Gordon Booth. 
7.45 p.m. 


“The 


Institute of Fuel. 

Friday, Dec. 2nd.—Institution of Electrical Engineers, Savoy 
Place, Victoria Embankment, W.C.2. Symposium on Gas 
Temperature Measurement. 10.30 a.m. 

Institute of Marine Engineers. 

Thursday, Nov. 17th—Juntor Section: L.C.C. School of 
Engineering and Navigation, Poplar, E.14. ‘“ Steering 
Gears,” G. Buchanan. 7 p.m. 

Institute of Metals. 

To-day, Nov. 1lth.—Suerrretp Locat Secrion: Applied 
Science Department of the University, St. George’s Square, 
Sheffield. ‘‘The Expert Use of the Microscope,” 
Wrighton. 7.30 p.m. 

Monday, Nov. 14th.—Scottisx Locat Section : Visit to works 
of Glenfield and Kennedy, Ltd., Kilmarnock. 8 p.m. 
Wednesday, Nov. 16th.—Joint meeting with Manchester Metal- 
lurgical Society, Assembly Rooms, Blackfriars House, 
Blackfriars Street, Manchester. ‘“‘Some Characteristics 
of Copper-Aluminium Alloys Made from Aluminium of 
Very High Purity,” Dr. M. L. V. Gayler; ‘‘ Oxidation 
Resistance in Copper Alloys,” Drs. L. E. Price and G. J. 

Thomas. 7.15 p.m. 

Friday, Nov. 25th—Lonpon Locat Section.—Thames Mouse, 

Millbank, 8.W.1. Supper-Dance. 7.30 p.m. 


Institute of Transport. 

Monday, Nov. 14th.—Institution of Electrical Engineers, Savoy 
Place, Victoria Embankment, W.C.2. ‘‘ Cross Channel 
Services from the Passenger Viewpoint,’ A. C. Hardy. 
5.30 p.m. 

Institution of Automobile Engineers. 

To-day, Nov. 11th—Lonpon GrapvuatTes: 12, Hobart Place, 
8.W.1. ‘‘ Chassis Lubrication,” E. A. 8. Cotton. 7.25 p.m. 

14th.—Dersy CENTRE: ‘Technical College, 

“The Modern Car from the Owner- 

G. Smith. 7.30 p.m. Louex- 


Monday, Nov. 
Green Lane, Derby. 
Driver’s Point of View,” 





BoroueH GrapvuatTes: The College, Loughborough. 
‘“* Mechanisation in the Dutch Army,” J. C. van der Feltz. 
7.30 p.m. 

Tuesday, Nov 15th—Coventry GrapvuaTEs: Broadgate Café, 
Coventry. Debate, ‘“ That Chassis-cum-Body Construc- 
tion will be Universally Adopted on Mass-produced Cars.” 


7.30 p.m. Lutron CENTRE: George Hotel, Luton. “‘ Com- 
mercial Motor Vehicles for Short Mileage Work: Their 
Design and Maintenance,” J. Shearman. 7.30 p.m. 


Thursday, Nov. 17th.—Bristot Grapvuates: Carwardine Café, 
Baldwin Street, Bristol. ‘“* Piston Temperature Measure- 
ment,” W. F. Taylor; ‘* Engine Design to Avoid Wear,” 
I. G. Duncan; “* The Modern Automobile Engine from the 
Users’ Viewpoint,” A. N. Bland. 7.30 p.m. 

Friday, Nov. 18th.—Luton Centre: George Hotel, Luton. 
Annual dinner. 7.30 p.m. 

Monday, Nov. 21st.—Gtascow CENTRE: 39, Elmbank Cres- 
cent, Glasgow. ‘Injection Equipment for Compression- 
Ignition Engines,” H. G. Dunn. 7.45 p.m. 

Tuesday, Nov. 22nc.—BrrMIncHaAM CENTRE: James Watt 
Memorial Hall, Great Charles Street, Birmingham. ‘ In- 
jection Equipment for Compression-Ignition Engines,” 
H.G. Dunn. 7.30 p.m. 

Wednesday, Nov. 23rd.—Lonpon GrRapuatTEes: 12, Hobart 
Place, 8.W.1. “‘ The Automobile from the Insurance Point 
of View,” R. Hancock. 7.25 p.m. DERBY GRADUATES: 
Technical College, Derby. “‘ Salvage Operations on German 
Ships at Scapa Flow,” C. E. Cobb. 7.30 p.m. 

Institution of Chemical Engineers. 

Friday, Nov. 25th.—Institution of Civil Engineers, Great 
George Street, Westminster, S.W.1. Hinchley Memorial 
Lecture. “Fog and Mist from the Physico-Chemical 
Standpoint,” Professor J. C. Philip. 6.30 p.m. 

Institution of Civil Engineers. 

Monday, Nov. 14th.—N. IrREtaND Assoc.: Queen’s University, 
Belfast. ‘‘ Investigation into the Discharge of Small 
Trunk Mains,” R. D. Fitzgerald. 6.15 p.m. 

Tuesday, Nov. 15th.—Great George Street, Westminster, S.W.1. 
“The Principles of River Training for Railway Bridges 
and their Application to the Case of the Hardinge Bridge 
Over the Lower Ganges at Sara,” Sir R. R. Gales. 6 p.m. 
S. Wates Assoc.: Royal Metal Exchange, Swansea. 
““Some Practical Examples of Geology in Civil Engineer- 
ing,” B. Simpson, 6.30 p.m, 

Wednesday, Nov. 16th.—LoNDON StupENTs’ Assoc. Great 
George Street, Westminster, 8.W.1. Chairman’s Address, 
A. L. Wheeler. 6.30 p.m. MANCHESTER AND DISTRICT 
Assoc.: Literary and Philosophical Society, 36, George 
Street, Manchester. ‘‘ The Liability of the Engineer to 
the Public, the Contractor, and the Client,’’ R. H. Adcock. 
6.45 p.m. 

Friday, Nov. 18th.—Gtascow StupEnts’ Assoc.: 39, Elmbank 
Crescent, Glasgow. ‘‘ Sewage Purification: A Survey of 
Comparative Methods,” W. J. Kirkwood. 7.30 p.m. 

Saturday, Nov. 19th.—Lonvon StupeEnts’ Assoc.: Visit to 
Hampton Pumping Station of the Metropolitan Water 
Board. 

Tuesday, Nov. 22nd.—Great George Street, Westminster, 
S.W.1. ‘Some Examples of the Design and Construction 
of Bridges in Denmark,” Professor Anker Engelund. 
6 p.m. 

Wednesday, Nov. 
Co-operative Society’s Café, Stockton-on-Tees. 
Bridges,’ H. P. Budgen. 7 p.m. 

Institution of Electrical Engineers. 

To-day, Nov. 1lth.—N.E. StupEents’ Section: Newe House, 
Pilgrim Street, Newcastle-on-Tyne. ‘“‘Some Operating 
Considerations and their Influence on Generator Design,” 
R. F. Roper. 7 p.m. 

Monday, Nov. 14th.—S. Miptanp Stupents’ SEcTION: James 
Watt Memorial Institute, Great Charles Street, Birmingham. 
‘* Distribution System Control,” D. H. Ray. 7 p.m. 


23rd.—NEWCASTLE - UPON - TYNE Assoc.: 
** Movable 


Wednesday, Nov. 16th.—N. Miptanp Stupents’ SEcTION: 
Technical College, Bradford. ‘‘ Diesel-electric Traction,” 
G. V. Davy. 7.15 p.m. 


Friday, Nov. 18th.—METER AND INSTRUMENT SECTION: Holborn 
Restaurant, High Holborn, W.C.1. Annual dinner. 6.45 
for 7 p.m. 

Tuesday, Nov. 22nd.—WIRELESS 
Victoria Embankment, W.C.2. 


Section: Savoy Place, 
** Receiving Valves,” T. E. 


Goldup. 6.30 p.m. ScorrisH CENTRE: Central Hotel, 
Gordon Street, Glasgow, C©.2. Annual Dinner. 6.30 
for 7 p.m. 


Friday, Nov. 25th.—S. Miptanp Centre: Grand Hotel, Bir- 

mingham. Annual dinner. 6.30 for 7 p.m. 
Institution of Engineers-in-Charge. 

Wednesday, Nov. 23rd.—Magnet House, Kingsway, W.C.2. 
“* Electrical Installation Systems and their Relation to 
Personal Safety and Fire Risks,’”’ A. L. Whittenham. 
7.15 p.m. 

Institution of Engineers and Shipbuilders in Scotland. 

Tuesday, Nov. 22nd.—39, Elmbank Crescent, Glasgow. ** Dover 
Dock Gates,” R. L. Biggart. 7.30 p.m. 

Institution of Locomotive Engineers. 

Wednesday, Nov. 23rd.—Institution of Mechanical Engineers, 
Storey’s Gate, Westminster, 8.W.1l. ‘“‘The Heat Treat- 
ment of Metals in Connection with Locomotive and Carriage 
and Wagon Building,” A. H. C. Page. 6 p.m. 

Institution of Mechanical Engineers. 

To-day, Nov. 11th.—Informal Meeting, Storey’s Gate, West- 
minster, 8.W.1. ‘An Engineer’s Impressions of Japan,” 
C. C. S. Le Clair. 6.30 p.m. East Miptanps Branca : 
Joint Meeting with Chesterfield and District Engineering 


Society. Works visits at 3 p.m. Technical College, Chester- 
field, ‘‘The History of the Locomotive,” C. H. Bulleid. 
7 p.m. 

Monday, Nov. 14th.—Norru-EasteRN Branou: Mining 


Institute, Newcastle-upon-Tyne. ‘“‘The Design and Use 
of Instruments for Anti-aircraft Defence,” Major A. C. 
Tarnow. 6.30 p.m. 


Wednesday, Nov. 16th.— YorksHIRE Brancu: The University, 
White. 


Sheffield. ‘‘Straightening Machines,” E. C. 
7.30 p.m. 
Thursday, Nov. 17th.—Miptanp Brancno: James Watt 


Memorial Institute, Great Charles Street, Birmingham. 
“‘ Diving in Deep Water and in Shallow,” Captain C. C. C. 
Damant. 6.30 p.m. SouTHeRN Branou: Technical 
College, Brighton. ** Television,” T. C. Macnamara. 
7.15 p.m. N.W. Branonw GrapvuaTEs’ SECTION: Engi- 
neers’ Club, Albert Square, Manchester. ‘‘ Centrifugal 
and Rotary Pumps for Various Duties,” H. R. Wilshaw. 
7.15 p.m. 

Friday, Nov. 18th.—Storey’s Gate, Westminster, 8.W.1. “‘ The 
Control of Diesel Railcars, with Particular Reference to 
Transmissions,” Major W. G. Wilson. 6 p.m. ScoTrtisH 
Branco: Robert Gordon College, Aberdeen. ‘‘ Steam 
Boilers, Past and Present,” Professor A. L. Mellanby. 
7.45 p.m. 

Friday, Dec. 2nd.—Storey’s Gate, Westminster, S.W.1. Parsons 
Memorial Lecture, “ Sir Charles Parsons and Marine Pro- 
pulsion,”’ 8. 8..Cook. 6 p.m. 





Institution of Sanitary Engineers. 

To-day, Nov. 11th.—Caxton Hall, Westminster, 5.W.1. ‘* Mecha- 
nical Flocculation of Water and Sewage,” R. ©. Gibbs. 
6.30 p.m, 

Institution of Structural Engineers. 

Monday, Nov. 14th.—Junion Section: 11, Upper Belgrave 
Street, S.W.1. “ Design and Construction of Buildings for 
Railway Purposes,”’ J. McHardy Young. 6.30 p.m. 

Wednesday, Nov. 16th.—ScortisH Brancnu: 129, Bath Street, 
Glasgow. ‘‘ Asbestos in the World of To-day,” H. R. 
Baldrey. 7.15 p.m. 8. Wates Brancu: Baltic Lounge, 
Swansea. “The Engineering Works of a General Practi- 
tioner,” M. C. Harrison. 7 p.m. 

Thursday, Nov. \7th—YorxksutreE Brancu: Hotel Metropole, 
Leeds. ‘Plastics Applied to Structural Engineering,” 
C. D. Philippe. 7 p.m. 

Thursday, Nov. 24th.—11, Upper Belgrave 
** Dock Gates,’ F. M. Easton. 6.30 p.m. 

Tron and Steel Institute. 

Friday and Saturday, Dec. 2nd and 3rd.—Additional 
Meeting in Cardiff. 

Junior Institution of Engineers. 

To-day, Nov. 1lth.—39, Victoria Street, S.W.1. 
Meeting. 7.30 p.m. 

Friday, Nov. 18th.—39, Victoria Street, S.W.1. “ Industrial 
Electric Heat Treatment,” C. E. Ward. 7.30 p.m. 

Friday, Nov. 25th.—39, Victoria Street, S.W.1. 
E, Wailes. 7.30 p.m. 

Keighley Association of Engineers. 

Thursday, Nov. 17th.—Victoria Hotel, Keighley.‘ Electric 
Control Systems for Machine Tools,” H. L. Paice. 7.30 p.m. 

Liverpool Engineering Society. 

Wednesday, Nov. 16th.—9, The Temple, 24, Dale Street, Liver 
pool. ‘The Application of Plastics for Engineering Uses,” 
L. J. B. Forbes. 6.30 p.m. 

North-East Coast Institution of Engineers and Shipbuilders. 


Street, S.W.1. 


Autumn 


Annual General 


* Woad Mills,” 


Wednesday, Nov. 16th.—GravvuatTe Section: Bolbee Hall, 
Newcastle-upon-Tyne. ‘‘ High-speed Internal Combus- 
tion Engines,” G. Wright. 7.15 p.m. 


Thursday, Nov. 17th.—TexEs-stpE Branca : Cleveland Scientific 
and Technical Institution, Corporation Road, Middles 
brough. ‘ Superheat,’’ G. 8. Johnson. 

Friday, Nov. 18th.—Mining Institute, Neweastle-upon-Tyne 
““Some Practical Experiences in General Engineering,” 
Dr. T. B. Morley. 6 p.in. 

North of England Institute of Mining and Mechanical Engineers. 

Saturday, Nov. 12th.—Neville Hall, Newcastle-upon-Tyne. 
Presidential Address, G. Raw. 2.30 p.m. 

Physical Society. 

To-day, Nov. 1\th.—Imperial College of Science and Tech 
nology, South Kensington, 8S.W.7. ‘“ The Transformations 
of Energy and the Mechanical Work of Muscles,” Professor 
A. U. Hill. 5.15 p.m. 

Public Health Services Congress and Exhibition. 

Monday to Saturday, Nov. 14th to 19th.—Royal Agricultursi 
Hall, Islington, N.1. 10 a.m. daily. 

Railway Club. 

Thursday, Dec. \st.—Royal Scottish Corporation Hall, Fetter 
Lane, E.C.4. “The Hay Railway, 1810-1863," Captain 
F. B. Ellison. 7.30 p.m. 

Royal Aeronautical Society. e 


i7th.—Institution of Mechanical Engineers. 


Thursday, Nov. 
“The Work of the 


Storey’s Gate, Westminster, S.W.1. 
D.V.L.,”’ Dr. F. Seewald. 6.30 p.m. 
Royal Institution of Great Britian. 
To-day, Nov. 11th.—21, Albemarle Street, W.1. ‘‘ Combina 
tion Tones in Sound and Light,” Sir William Bragg. 9 p.m. 
Tuesday, Nov. 15th.—21, Albemarle Street, W.1. ‘* Cosmogony 
and Cosmology,” Sir James Jeans. 5.15 p.m. 
Royal Society of Arts. 
Wednesday, Nov. 16th.—John Street, Adelphi, W.C.2. ‘* Adver- 
tising Art: The Designer and the Public,” E. McKnight 


Kauffer. 8.15 p.m. 

Wednesday, Nov. 23rd.—John Street, Adelphi, W.C.2.  “ The 
Container Testing Laboratory,” ©. J. Chaplin. 8.15 p.m 

Monday, Nov. 28th.—John Street, Adelphi, W.C.2. ‘ Refrac 
tory Materials,” J. H. Partridge. 8 p.m. 

Sheffield Metallurgical Association. 

Wednesday, Nov. 16th._Royal Victoria Hotel, Sheffield 
Dinner and dance. 7 p.m. 

Tuesday, Nov. 22nd.—198, West Street, Sheffield. “‘ Oxygen 
Cutting by Hand and Machine,” E. 8. Semper. 7.30 p.m. 


Society of Glass Technology. 

Wednesday, Nov. 16th.—Visits and meeting at St. Helens, Lancs. 
Wolverhampton and District Engineering Society. 
Monday, Nov. 21st.—Victoria Hotel, Wolverhampton. * The 
Design and Construction of Metal Aircraft,’’ F. Beach. 

7.30 p.m. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


THE DeLoro SMELTING AND Rerininc Company, Ltd., 
Shirley, Birmingham, has appointed Mr. A. J. Brain as Bir- 
mingham manager in succession to Mr. F. W. P. Hulme, who is 
transferred to the company’s works at Deloro, Ontario, Canada. 
Mr. Brain will retain full control of the Stellite sales department. 








CATALOGUES. 


Russet, Newsery AND Co., Altrincham.—Sectional cata- 
logue No. 46 of R.N. oil engines for all purposes. 

Darwins, Ltd., Sheffield.—Particulars of the composition, 
manufacture, and properties of permanent magnets. 

HarLaANp AND Wo rr, Ltd., Belfast.—Particulars of the 
“ Harland-B. & W.” four-stroke stationary oil engines. 

Brusu Exectricat ENGINEERING Company, Ltd., Lough- 
borough.—Publication of No. E.46 on valve homogenisers. 

Am Controt Iystattations, Ltd., Victoria Road, Ruislip, 
Middlesex.—Publication No. F 386 on centrifugal and propeller 
fans. 

A. J. Asupown, Ltd., 25, Victoria Street, S.W.1.—A descrip- 
tive booklet of the new light type of electric rotoscope made by 
the firm. 

Haprretps, Ltd., Sheffield.—Publication No. 416, describing 
revolving, vibrating, and other types of screens for stone, 0168, 
coal, slag, &c. 
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A Seven-Day Journal. 


London and Birmingham Railway. 


THE opening of the London and Birmingham 
Railway took place on September 17th, 1838, and the 
centenary of that episode was recorded in our issue 
of September 23rd last. To celebrate the same very 
notable event in its long history, the London, Midland 
and Scottish Railway gave a banquet to many of its 
own people and to a great number of guests at 
Grosvenor House on Monday last, November 14th. 
Lord Stamp occupied the chair and the principal 
guest and speaker was the Duke of Gloucester. To 
him fell the duty of proposing the toast of ‘‘ The 
L.M.S. Railway.’ That he did in a carefully prepared 
speech, which took his audience back to the early 
days of railways in England, and titillated it with 
amusing anecdotes. To illustrate the kind of oppo- 
sition that railway promoters had to meet he 
mentioned, amid much laughter, the Duke of Cumber- 
land’s protest against the Great Western Company’s 
Bill, that the railway, even from the distance of 
Slough, ‘‘ would be very disturbing to the Eton boys.” 
He added that as an old Etonian himself he was 
foreed to admit that the boys of Harrow and Rugby 
appeared to be made of sterner stuff, as no objection 
was offered by either school to the passage of the 
London and North-Western Railway near Harrow 
and through Rugby. Concluding, the Duke men- 
tioned that the total capital of the L.M.S. amounted 
to no less than £456,000,000, and congratulated Lord 
Stamp on the manner in which he and his company 
had met many anxious and difficult problems. 
Acknowledging the toast, Lord Stamp asked the 
Duke to accept the first specimen of a commemorative 
medal struck one hundred years ago. He added that 
the company was instituting in the present year a 
centenary medal, which it is proposed to award in 
recognition of services of signal merit to the company. 


Thames Conservancy Board. 


AT a meeting of the Thames Conservancy Board, 
held on Monday, November 14th, under the chair- 
manship of Captain Jocelyn Bray, the retirement was 
announced of Mr. G. J. Griffiths, M. Inst. C.E., who 
has been engineer to the Board for nearly thirty years. 
Mr. Griffiths is sixty-five years of age. In a report 
presented by the Establishment Committee it was 
recorded that Mr. Griffiths had performed his duties 
faithfully and diligently, and with the utmost zeal 
for and devotion to the interests of the Conservators 
and the well-being of the River Thames. Mr. 
Griffiths has had a wide experience of civil engineering 
work. For eleven years he was the resident engineer 
of the Manchester Ship Canal during the period of its 
construction, while from 1899 to 1902 he was engaged 
as sectional engineer on the Gibraltar dockyard 
extension. He has also served in a consulting capa- 
city to the Westminster City Council for the con- 
struction of Grosvenor Canal Dock, and to the Lee 
Conservancy and the West Ham Corporation for the 
Lee flood relief works, the River Medway improve- 
ment scheme, and the River Wey improvement 
scheme. Mr. Griffiths retires under the provisions of 
the Board’s superannuation scheme. The Board has 
appointed Mr. R. V. W. Stock, M. Inst. C.E., the 
present assistant engineer to the Board, to succeed 
Mr. Griffiths as the engineer. Mr. Stock is forty- 
eight years of age, and has been in the service of the 
Board for a period of fourteen years. Mr. F. Guilding, 
the chief river purification inspector, is due to retire 
next June, and it was announced that the Board will 
then appoint two chief inspectors, Mr. W. G. Barclay 
for the eastern area and Mr. B. Osborne Morris for the 


western area. 


Reconstructing the Weaver Viaducts. ° 


In order to enable heavier and more powerful loco- 
motives to be used between Manchester, Liverpool, 
and North Wales, the superstructure of the two water- 
way openings of the famous Weaver Viaduct, carry- 
ing the L.M.S. and G.W. railways’ Chester and 
Warrington Joint Line 65ft. above the River Weaver 
between Frodsham and Halton stations, Cheshire, is 
to be reconstructed. Weaver Viaduct is 438 yards 
long and consists of twenty-three brick arches, each 
of 40ft. span, and two cast iron arched rib openings, 
each of 92ft. span. The adjoining Western Viaduct 
has two brick arches of 25ft. span and one cast iron 
arched rib opening of 92ft. span. In planning the 
reconstruction of these openings, L.M.S. Railway eng- 
neers were confronted with a difficult problem, since 
the headway over the waterways cannot be per- 
manently reduced, but can only be lowered slightly 
and for short periods whilst reconstruction of the 
superstructures is in progress. It has been ultimately 
decided to build reinforced concrete arches between 
the existing cast iron arch ribs and to encase the 
ribs in concrete. Every consideration has to be given 
to ensure the least dislocation of traffic both on the 
Weaver Navigation and on the railway, and the 
method of procedure will be, first, to bring into opera- 
tion single-line working over the down line, whilst 
the portion now carrying the up line is being recon- 





structed. This will entail a considerable alteration 
to the lay-out of the siding accommodation at Halton 
Station and the erection of a temporary staging along 
the embankment between the two viaducts for storage 
of materials and plant, and accommodation for work- 
men, &c. The centering for the new reinforced con- 
crete arches will be suspended from the existing cast 
iron ribs, and all work will be carried out from rail 
level, and, in the case of temporary centering, it 
will be hoisted into position in sections from below. 
After the up line portion has been completed, traffic 
will be worked over it under single-line conditions, 
whilst the down line portion is being dealt with in a 
similar manner. A method has been devised by which 
portions of the new concrete arches will be laid 
simultaneously from each abutment and worked in 
stages to form the completed arches. The work is 
to be completed during the summer of 1940. 


Shipbuilding Employers’ Federation. 


At the annual meeting of the Shipbuilding Em- 
ployers’ Federation, which took place in Edinburgh, 
on Friday last, November llth, Mr. Alexander 
Murray Stephen, the chairman of Alexander Stephen 
and Sons, Ltd., of Linthouse, Glasgow, was elected 
President for the coming year in succession to Mr. 
F. C. Pyman, the managing director of William Gray 
and Co., Ltd., of West Hartlepool. Mr. Henry Main, 
the managing director of the Caledon Shipbuilding 
and Engineering Company, Ltd., of Dundee, becomes 
the senior Vice-President, owing to the death during 
the year of Mr. John Elliot, of the Mountstuart Dry 
Docks, Ltd., of Cardiff; while Mr. J. M. Ormston, 
special director and shipbuilding manager of Vickers- 
Armstrongs, Ltd., of Barrow-in-Furness, and Mr. G. S. 
Cromar, a director of Barclay, Curle and Co., Ltd., 
of Glasgow, were elected Vice-Presidents. Mr. F. W. 
Dugdale, of 8. P. Austin and Son, Ltd., of Sunderland, 
was re-elected as the Chairman of the Conference and 
Works Board of the Federation, with Mr. J. G. 
Stephen, a director of Alexander Stephen and Sons, 
Ltd., as Vice-Chairman. The new President of the 
Federation, Mr. A. Murray Stephen, belongs to a 
family which for several generations past has been pro- 
minently associated with the shipbuilding industry. 
The Stephen firm was established on the Clyde in 
1850, but even before that time members of the family 
had carried on shipbuilding on the East Coast of 
Scotland, and had contributed notably to the advance- 
ment of the industry. 


Public Health Exhibition. 


On Monday last, November 14th, the Public Health 
Services, Engineering, and Equipment Exhibition 
and Congress opened at the Royal Agricultural Hall, 
London, N. The Exhibition, which is to remain open 
until Saturday, November 19th, was officially opened 
by the Right Hon. Walter E. Elliot, Minister of 
Health and President of the Congress. A full pro- 
gramme of papers to be read and meetings to be held 
during the week had been arranged, covering many 
important aspects of the public health services. 
Particular prominence was given to the question of 
air raid precautions, for no less than four sessions were 
devoted to this subject. In the Exhibition itself, 
which is more comprehensive in character than its 
predecessors, much of the equipment shown is of 
interest to the engineer. Engineering exhibits 
include all types of A.R.P. equipment, such as the 
recently evolved trailer fire pumping sets, machines 
fitted with decontamination equipment, various 
types of bomb and splinter-proof shelters, and so 
forth. The manufacturers of water testing, treating, 
and metering equipment are, as to be expected, well 
represented, and, of course, there are several 
exhibits of sewage plant. Other items of engineering 
interest included several very ingenious designs of 
refuse collecting lorries, road sweeping and cleaning 
machinery, road rollers, and roadmaking machinery. 


New Thames Embankment Scheme. 


At the meeting of the London County Council, 
held on Tuesday, November 15th, important pro- 
posals for the improvement of the Thames Embank- 
ment south of the river between the Westminster 
and the Waterloo bridges, were placed before the 
Council by the Highways Committee. The scheme of 
development which has been approved by the 
Minister of Transport has been designed so that it 
will not preclude the construction of a Charing Cross 
Bridge in the future. The principal features of the 
scheme include the construction of an embankment 
wall in continuation of that in front of the County 
Hall, to a point some 50 yards below Waterloo Bridge, 
and the provision of an open space, 100ft. in width, 
béside the river. The footway in front of the County 
Hall will be extended to form a riverside promenade. 
Two roads, Belvedere Road and Jenkins Street, are 
to be widened to 50ft., and Belvedere Road will be 
diverted to bring it into line with Commercial Road, 
passing under Waterloo Road by a new bridge. 
York Road is also to be widened to 70ft. The approach 





to Waterloo Bridge is to be realigned with the new 
Waterloo Bridge, in order to provide a better vista, 
and it will be widened to 90ft. A new road is to be 
built parallel with the River Thames, and adjacent 
to the proposed open space, and other new roads are 
to be constructed to connect this new road with 
Belvedere Road. A roundabout is to be constructed 
at the junction of Waterloo Road, York Road, and 
Stamford Street. The scheme will mean the rehousing 
of nearly 2000 people, at an estimated cost of £300,000. 
The estimated expenditure involved in the scheme 
is £1,629,000, and the grant from the Road Fund in 
respect of certain of the new works will be at the rate 
of 60 per cent. The scheme will involve a commit- 
ment for the Council of approximately £1,250,000. 
This will, however, not represent a wholly additional 
liability on the county rate, as part of the property 
required has already been purchased by the Council. 
At its meeting the London County Council decided 
to seek Parliamentary powers for the compulsory 
acquisition of land and for the construction of the 
necessary works to carry out the scheme. 


Location of Industry. 


On Tuesday, November 15th, the sittings of the 
Royal Commission on the Location of Industry were 
continued in the Treasury Chambers, under the chair- 
manship of Sir Montague Barlow, when evidence was 
given by the Royal Geographical Society, the Geo- 
graphical Association, and the Land Utilisation 
Survey. On behalf of the Royal Geographical 
Society, Professor Eva G. R. Taylor and Dr. Dudley 
Stamp submitted a memorandum, which pointed out 
that an industrialist when seeking a site for his enter- 
prise must ask many questions related to natural and 
geographical factors. It was suggested that the best 
way in which a body charged with the task of advising 
industrialists or with the replanning of industry on 
national lines could present such information would 
be by the means of maps. Acting on that assumption, 
the Royal Geographical Society had prepared several 
maps and submitted them as evidence. Although 
these maps were only an outline of what might be 
done, it was submitted that they represented a sort 
of national stocktaking, and no such series had 
hitherto been prepared for Britain. The maps which 
were in manuscript form showed the distribution of 
the industrial population, the areas unsuited to 
industry, the distribution of limestone, and coal and 
iron ore, the location of coal mines and the iron and 
steel industry, and other important factors, such as 
rainfall and water supply, and accessibility by rail 
and road. Other subjects include the distribution of 
the industrial population, the distribution of unem- 
ployment, and the distribution of persons employed 
in the metal and the textile industries. 


Imperial Airways Limited. 

At the fourteenth annual meeting of Imperial 
Airways, Ltd., which was held in London on Monday, 
November 14th, Sir John Reith, the chairman of the 
company, gave a detailed survey of the activities of 
the undertaking, in the course of which he made 
reference to the announcement of the Air Minister 
on Friday last that the Government was of the opinion 
that the most satisfactory instrument for the develop- 
ment of overseas civil aviation would be provided 
by the association of the two companies—Imperial 
Airways, Ltd., and British Airways, Ltd—in a 
single public corporation. The Government has 
announced its intention to recommend to Parliament 
legislation to acquire the existing undertakings of 
Imperial Airways and British Airways. Before the 
Bill is introduced, the Government hopes to fix with 
the directors of the two companies a fair and reason- 
able price for each undertaking, which can be sub- 
mitted to the shareholders for approval, and, if 
agreed, can be inserted in the Bill. Should agreement 
not be reached, provision will be provided for the 
price to be fixed by an independent arbitral tribunal. 
It is proposed that the new public undertaking should 
obtain the funds for purchasing the two existing under- 
takings and for its further capital requirements by 
the issue of fixed interest stocks, which will be 
guaranteed by the Government. In his speech 
Sir John Reith stressed the need for further sub- 
stantial help. He referred to the probability of 
rising costs and hinted that it may be necessary to 
purchase both aircraft and engines from abroad. 
Dealing with future development, Sir John said that 
it would be remembered that the Hambling Com- 
mittee pointed the end which it thought civil aviation 
should seek; it was so to order its affairs that as 
quickly as possible it was to be self-supporting. This, 
in the judgment of many, was incompatible with the 
ideal of ensuring that the airways of this country 
lead the world in air service, which implied the pro- 
gressive development of speed beyond its economic 
utility to travellers. Development to-day was so 
rapid that any large aircraft was almost out of date 
before delivery, and to base the provision for obsolesc- 
ence on anything approaching the real life of aircraft 
would defeat the aim of air leadership. 
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Individual Electric Driving. 


No. 
(Continued from page 


O woodworking machinery the integral electric 

drive has been applied on an extensive scale. 
Speeds obtainable with induction motors operating 
with 50-cycle current approximately coincide with 
those required by the majority of machines used in 
the industry. Hence saws and cutters can be mounted 
directly on motor shafts, whilst with other machinery 
speed reduction is often required. For a long time 
past individual drives have been applied to wood- 
working machine tools. Originally a standard motor 
transmitted its power to the machine through a 
belt chain or gear in the ordinary way or a directly 
coupled motor was mounted on a bracket. But 
some years ago Wadkin and Co., Ltd., of Leicester, 
arranged with the British Thomson-Houston Com- 
pany to supply them with stator and rotor induction 














FiG. 9—-CONTROL PUSH BUTTONS 


motor units similar to those illustrated in Fig. 2 
in the previous article to enable these makers of 
of woodworking machines to incorporate the motors 
in their tools. Instead of converting machines 
intended for belt driving into an individually driven 
electric machine, it became possible to design for 
electric driving at the outset. Since then the principle 
has, as already shown, been applied to other kinds of 
machine tools. As the drive is applied directly to 
the cutter spindle, the speed remains nearly constant 
even at the heaviest loads and under a sudden 
application of load such as is frequently experienced 
when timber is thrown into the cutters. This con- 
siderably improves production and ensures a better 
finish at a faster rate of feed than that obtained with 
belt-driven machinery. It was found by a large 
lumber firm, after several months’ observation of 
integral and belt-driven moulders, that the latter 
averaged 15-1ft. per minute and the former 28- 9ft. 
per minute. By eliminating belts and counter- 
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be at least halved. Hence more machines can be 
accommodated in the same space, particularly if 
the work is small and does not require much handling 
room. Moreover, there are no obstructions at any 
side of the machine. The position of the machines 
is no longer governed by the position of the main 
line shaft, the sole consideration being the scientific 
passage of the timber through the mill. 
Woodworking machines with integral drives should 
always have the motor and control gear co-ordinated 
as a whole as opposed to the old but not 
extinct arrangement of mounting the control gear 
on a nearby wall or pillar. With the latter 
arrangement the operator has to take his attention 
from his work, and may even have to leave his 
machine to operate the motor starter. Push-button 
control is usually adopted by the more progressive 
manufacturers. The actual starters, housed in 
or fixed to the main frame of the machine, are 

















FiG. 10—CANTING SPINDLE DIMENSION SAW 


magnetically controlled by pilot circuits closed and 
opened by push-buttons conveniently placed in 
the operating position on the machine, a scheme now 
familiar to many engaged in the woodworking and 
other industries. Once the button has been pressed 
the operation is carried out automatically, thereby 
eliminating the possibility of mistakes. In Fig. 9 is 
shown a push-button start station for a Wadkin 
tenoner with five integral motors. One master stop 
button is used for all motors. 

In the previous article were given induction motor 











block speed without decreasing the knife marks per 
inch. ‘To obtain a peripheral cutter speed commen- 
surate with a larger diameter tool running at more 
normal speeds, spindle moulders for brush work 
and certain classes of cabinet work require to run up 
to speeds of 10,000 r.p.m. For the same reason routers 
are run up to 20,000 r.p.m. To obtain these higher 
speeds a frequency changer is employed. 

A good example of improvements in design made 
possible by integral driving is shown in Fig. 10, 
which represents a Wadkin l8in. canting spindle 
dimension saw. ‘The saw is carried on the shaft of 
the motor, which is under the machine table. The 
motor is arranged to rise and fall and can be canted 
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Fic. 11—-BAND SAw 


to any angle up to 45 deg. With belt-driven machines 
the complete table must be canted, but with this 
machine the table is always flat. Control is effected 
by start and stop push-buttons operating a magnetic 
starter. 

The band saw (Fig. 11) has the motor mounted in 
the frame of the machine, the bottom band saw 
wheel being carried on the motor shaft extension. 
The external contracting brake is on the motor 
spindle. The combined surface planer and _ thick- 
nesser (Fig. 12) is driven by one motor, vee belted 
to the cutter block. Another motor mounted on the 
frame drives the feed mechanism in the same way. 
Surfacing is carried out above the table and thick- 
In Fig. 13 is shown a five-cutter 
planer and moulder. A motor is mounted on each of 
the five cutter heads and an additional motor 
operates the feed mechanism. Each motor can be 


nessing below it. 


























FiG. 12—COMBINED SURFACE PLANER AND 


shafting, transmission losses are practically negligible. 
Running and maintenance costs are also reduced. 
ther important items are the space factor and 
the placing of machines with respect to the timber 
passing through the mill. By making a machine 
completely self-contained with its own power unit and 
control a considerable saving in space is secured. The 
belt run from: the main shaft to the countershaft 
and from the latter to the machine is, of course, 
eliminated. As this run is nearly horizontal as 
opposed to metal-working practice, where the main 
shaft and countershaft are suspended from the roof 
structure, the area required by each machine is said to 





THICKNESSER 


speeds available when working on standard 50-cycle 
supplies. It was shown that a speed of 3000 r.p.m. 
is the maximum that can be obtained, but for certain 
classes of woodworking machine a higher speed is 
requisite. Such machines as surfacers, panel planers, 
thicknessers, and four or five-cutter moulders, must, 
if really efficient results are to be secured, run at about 
4000 r.p.m. Some users prefer to go up to 6000 r.p.m. 
For the same rate of feed the knife marks per inch 
are increased proportionally with the increase in 
cutter block speed, thus resulting in work with a finer 
finish. Alternatively, the rate of feed speed can be 
increased proportionally to the increase in cutter 





FiG. 13—FIiVE HEAD PLANER AND MOULDER 


started, stopped, and braked from the controllers 
built into the machine. The feed can also be reversed. 
Master stop-buttons at each end of the machine shut 
down all the motors, which are operated with a 
variable frequency supply at speeds varying from 
3600 to 6000 r.p.m. 

The high-speed spindle moulder (Fig. 14) is designed 
to operate up to speeds of 12,000 r.p.m. with current 
supplied by a frequency changer. Vertical motors 
are used with oil lubrication, which are controlled by 
push-buttons. When the spindles are locked to change 
cutters it is impossible to start the machine. The 
chain and chisel mortising machine (Fig. 15) has 
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built-in vertical and horizontal motors controlled by 
push-buttons automatically operated simultaneously 
with the operation of the main handles controlling 
the rise and fall of the mortising heads. 

The manner in which the individual electric drive 
has helped machine tool designers can scarcely 
be better shown than by a comparison of the illustra- 
tions Figs. 16 and 17, which relate to the Wadkin 
semi-auto pattern miller. In both machines power 
has to be available for rotating the cutter spindle , 
and for raising.and lowering the overhanging arm: 
Moreover, the cutter spindle has to rotate at varying 
speeds in either direction. In the case of Fig. 16 where 




















FiG. 14—HIGH SPEED SPINDLE MOULDER 


the power is picked up externally, speed variation is 
ubtained through a three-speed gear-box at the base 
ot and external to the machine. Transmission to the 
cutter spindle is by an internal quarter twist belt 
drive, passing over jockey pulleys to the main hori- 
zontal spindle in the overhanging arm, driving in 
turn the cutter spindle through a worm and worm 
wheel to provide the high speed necessary at the cutter 
spindle. Direction of rotation is selected by clutches 
in the main frame. Power is also transmitted to the 
raising and lowering mechanism by means of internal 
belts and the “raise”? and “lower”’ selection is 
again affected by clutches. 

The simplification obtained by the integral electric 














drive and control such as those described in this 
article. 

Summing up the advantages for the integral 
drive, apart from improved lay-out and the elimina- 
tion of overhead shafting, when each unit on the 
machine can pick up power independently, the 
designer has much greater freedom of action in 
arranging for auxiliary adjustments, such as the 
raising and lowering of a head, the canting of a head 
or the longitudinal adjustment of a head. A.tenoning 
head or a moulder head can be adjusted without con- 
sideration of external transmission gear. As separate 
control is given at each point of the machine its 
control is usually relatively easier. Taking the case 
of a tenoning machine again, each head can be 
started individually instead of all at once, when the 
countershaft is started. Moreover, if necessary, 
braking can be applied to the individual heads. The 
feed is readily controlled individually, power traverse 
can easily be applied, whilst if speed change is obtained 
by changing the number of motor poles, the start 
controls and change speed controls can all be housed 
in one case at one point on the machine, thus making 
for easy and safe operation. 

With the integral drive the incorporation of safety 
and foolproof features such as controlling sequence 
and interlocking mechanical and electrical features 
is facilitated. An operator who has left his machine 
in a condition in which it should not start finds, if these 
safety devices are provided, that starting is impossible 
until that condition has been altered. With indi- 
vidually driven cutter heads it is possible to measure 
accurately the power required for various operations. 
With belt transmission, on the other hand, only rough 
estimates of the power can be made. It is not 
uncommon in these days to make watt-hour meter 
tests on various jobs. In this way it is also possible 
to judge accurately the advantages obtained by 
different methods of cutting and by altering cutting 
angles, &c. 

Whilst the individual drive results in a considerable 
increase in the total horse-power of motors installed, 
the actual unit consumption for installations of 
integral electrically driven machine tools has been 
found, on account of the elimination of external 
and internal mechanical power transmission, to be 
considerably lower than that of a corresponding 





electric cell, as, for example, the “ pre-sizer”’ used 
on the Precimax grinder. Local lighting is a useful 
feature for certain work, and can readily be made 
available on the electric machine. Built-in lamps 
on machines can throw a flood of light on to the 














FIG. 15—CHAIN AND CHISEL MORTISING MACHINE 


cutting tool. This is a common feature on certain 
types of machines, and lights are also often used with 
advantage in other directions, such as for indicating 
purposes and for illuminating scales for optical 





line shaft drive. The machine designer has, with the 
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Fic. 16—-OLD METHOD OF DRIVING PATTERN MILLER 


drive is obvious from Fig. 17. Here the fast and loose 
pulleys, gear-box, internal belt transmission, clutches, 
quarter twist drive, &c., are eliminated. The power 
is picked up directly at the points where it is required 
from flange mounted motors, directly coupled to the 
main horizontal shaft in one case and to the raising 
and lowering mechanism in the other. The multiple 
speeds are obtained by the use of a four-speed motor. 
Reverse motion is also obtained electrically. All 
power controls are made by one handle. Forward and 
reverse movements of the main spindle, and raising 
and lowering of the main arm, are obtained from one 
point, and the control lever is rendered inoperative 
during setting up periods. No external projections 
are necessary. Comparisons of other electric and belt- 
driven machines also show clearly how integral 
driving has helped designers. In double and tenoning 
machines, for example, the use of independent motor 
units, instead of adopting the practice of picking up 
mechanical power at one point and transmitting it by 
belts, has led to a much neater and convenient design. 

The individual drive and the integral drive are not, 
of course, the same. A machine for fast and loose 
pulley drive can have the pulleys removed and a motor 
coupled to the machine when it becomes an individu- 
ally driven machine. But an integrally operated 
machine is one that has been designed for electric 
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integral drive, considerably more facility than is 
usual in arranging for speed changes and reversing. 
Besides having available the ordinary mechanical 


Builder. 
12 Machines. 
18in. cross cut. 
26in. saw bench. 
20in. Planel planer and thicknesser. 
20in. surface planer. 
24in. by 6in. tenoner. 
Mortiser. 
30in. band saw. 
Boring and recessing machine. 
Spindle moulder. 
Belt sander. 
6in. planer. 
Small length of line shaft driving cutter 
grinders and sharpening machines. 


Two 16in. surfacers. 
32in. planer. 
Two 18in. cross cut 


Two mortisers 


Two 30in. band saw 
Belt sander. 
Small borer. 


FIG. 17—INTEGRAL MOTOR METHOD OF DRIVING PATTERN 


Joinery manufacturer. 
24 machines. 


One 32in. saw bench. 
Two 26in. saw benches. 
Two 24in. by 6in. tenoners. 


Three spindle moulders. 


MILLER 


woodworking machinery based on figures supplied 
by Wadkin, Ltd., of various kinds in three industries 
are given below :— 


Timber merchant’s saw mill. 
9 machines. 


Two 4 cutter moulders. 
One 3 cutter moulder. 


Band mill. 
* 5ft. cross cut. 
4ft. rack feed rip saw. 
48in. band saw. 
Two 32in. saw benches. 
26in. saw bench. 
30in. planer. 
Saw sharpener. 


saws. 


s. 


Plane iron grinder and grindstone. 


Power consumed per quarter :— 
2000 units at 1d. per unit : 
£8 6s. 8d. 


5500 units at 


methods of speed changing, he has pole-change 
motors, variable-speed D.C. motors, Ward Leonard 
control, and variable-speed commutator motors. 
Reversing, except in the latter case, is readily 
obtained electrically by a simple switching operation. 
Accurate measuring can be obtained by the photo- 


Power consumed per quarter : 


£22 18s. 4d. 


Power consumed per quarter :-- 
9100 units at ld. per unit : 


ld. per unit : 
£37 18s. 4d. 


Compared with the old-fashioned method of 
driving a main line shaft from a gas or oil engine, 
these costs are very low, and it is not to be wondered 
at that individual driving in the woodworking 
industry has acquired much favour. 

(To be continued.) 
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Tube Wells 


and Electric 


Development in India. 


By J. M. 


HE use of tube wells for assisting water supply 
in India has grown very rapidly within the 
last ten years. Most of the development has occurred 
during the last seven years. Prior to that isolated 
tube well installations with oil-driven pumps were 
in existence, as a guide to what could be done; but 
no really useful or reliable data could be obtained 
from them. Irrigation from comparatively shallow 
and often unlined wells, dug some 30ft. to 40ft. deep, 
is one of the oldest methods employed in India, and 
until the tube well was introduced it was the only 
type used for irrigation. It is still a common sight, 
and will be so for many years to come, to see water 
for flooding fields being raised by the Persian wheel 
or the bullock “ mote,” almost exactly as it was done 
some thousand years ago. 

The conditions which prevail over very large 
areas in India is the serious problem of making up 
the deficiency of water in years of minimum rainfall, 
when, although the rainfall is generally sufficient, 
yet its amount is just on the limit of what is needed, 
and consequently in years of minimum rainfall the 
amount is below the requirements of the land. 
Hence, although irrigation is superfluous in ordinary 
seasons, some form of storage water is necessary 
in order to save these areas from ruin during excep- 
tionally dry years, which must occur at intervals. 
It is probable in those regions, in which the average 
amount of rainfall is between 20in. and 40in., that 
the situation is most severe. The regions most 
critically situated are portions of the Panjab, the 
United Provinces, Rajahputana, and of Gujarat, 
large districts of Central India, and in the Central 
Provinces ; with part of the Deccan, east of the 
Western Ghats, and of the States of Hyderabad and 
Mysore. This problem is all the more important 

_because if the calamity which overtakes those 
regions in years of drought could be avoided, or at 
least considerably mitigated, their fertility in ordinary 
years is so great that they would be amongst the 
richest, if not actually the richest, provinces in India. 
With adequate means of providing irrigation during 
years of unfavourable rainfall, even just sufficient 
to save the farmers and their stock from actual 
disaster, these regions, where the rainfall is only 
just sufficient, would be amongst the best situated 
from an agricultural point of view. To quote Major 
Powell, late Director of the United State Geological 
survey : “‘ Whenever in any district of a country there 
is just sufficient rainfall and no more, that is the 
best condition for that agriculture which is dependent 
on rainfall ; any increase above that is injurious.” . . . 
*“ What then becomes necessary is to supply additional 
water in seasons of drought, so that there may not 
be a time when disaster comes to the farmer ” 
(Eleventh Annual Report of the Director, United 
State Geological Survey, Part II, Irrigation). Much 
has been done to prevent famine by the Government 
of India in their vast systems of irrigation in the 
canals and reservoirs constructed by them*; but 
there still remains a vast area which must depend 
on the reservoirs formed by ground or subsoil water. 

That portion of the rainfall which sinks into the 
ground usually keeps the soil moist up to a certain 
distance from the surface; beyond a certain depth, 
which varies locally according to the amount of rain- 
fall and nature of the soil, the moisture gives place 
to saturation, thus forming an underground reservoir. 
This underground reservoir may be of two sorts. 
The upper surface of the reservoir may be in direct 
communication with the atmosphere through the 
pores of the superincumbent unsaturated soil. The 
reservoir is then said to consist of ground or subsoil 
water ; if a well be sunk so as to penetrate the soil 
deeper than the surface level of the underground 
reservoir, water will percolate and fill the well up 
to this level. These are ordinary percolation wells 
or surface wells. Owing to the irregular disposition 
of permeable and impermeable layers common to 
all alluvial formation, a water-bearing strata may 
be enclosed by an impermeable strata such as a 
bed of clay, in such a manner as to derive its supply 
from an area situated at no great distance, but 
where the surface of the ground water stands at a 
somewhat higher level. A well is sunk and bedded 
into the impermeable strata, a pipe is then driven 
through the impermeable strata to the water-bearing 
strata below and the head of water drives the water 
into the well, thus forming the ‘“‘ Mota” or spring 
well.t These are the two types of well common in 
India. 


TuBE WELLs. 


In alluvial deposits which extend to great depths, 
a tube well can generally be installed with some pros- 
pect of success. A tube well, as its name implies, 





* See THE ENGINEER of July 23rd, 1937. ‘‘ The Development 
of Irrigation in India.” 

t See ‘* Hydrology and Ground Water,” Chapter XI, ‘“ ‘Mota’ 
or Cavity, Wells.” 
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is a pipe varying in diameter from 3in. to 10in., 
according to the depth of water-bearing strata 
traversed and yield desired, sunk into the water- 
bearing strata. The lower part consists of a strainer 
to keep all but the finest sand from entering the 
pipe, whose length depends on the depth of the water- 
bearing strata and the diameter of the strainer. The 
strainer is connected to a suction pipe of somewhat 
larger diameter, carried up to the surface. It is the 
usual practice to employ centrifugal pumps to raise 
the water. The statement below shows the discharge 
that can be obtained from tube wells under favourable 
conditions. 





Nominal dia- Length of | Brake horse- 
meter of strainer in Discharge, power for an 
strainer in feet. cusecs. average lift 
inches. of 30ft. 
5 35 0-33 23 
5 50 0-5 | 33 
5 100 0-9 | 6} 
7 50 0-65 | 4} 
7 75 1 7 
7 100 1-12 } 8} 
10 50 1 7 
10 100 1-8 12} 
10 140 2 14 


The resistance to flow into the tube are :— 


(1) Resistance of entry. 

(2) Loss of head necessary to produce velocity in 
the tube. 

(3) Frictional resistance of the tube. 


It is obvious that a tube well can only be installed 
where there is a considerable depth of water-bearing 
sand, and economically when the water-bearing 
strata is at a comparatively moderate depth below 
the surface. 

The latest development of irrigation from tube 
wells on a large scale has been in that portion of the 
Indo-Gangetic plain in the United Provinces. The 
Indo-Gangetic alluvial plain extends across North 
India from east to west. The depression is the fore 
deep of the Hymalaya Mountains lying between the 
folded belt which forms the mountain range, and the 
rigid foreland constituted by Peninsula India. The 
northern boundary of this great alluvial plain is the 
Hymalaya mountain range, the southern boundary of 
this great depression is the more ancient Vindhya 
mountain range of Peninsula India. Little is actually 
known respecting the underground structure of this 
immense spread of recent deposit; the alluvium 
consists of alternate layers of various coarseness 
deposited at a gently sloping angle, and becoming 
fine-grained as the distance from the hills increase. 
The upper part of the alluvial talus along the foot of 
the Hymalayas consists of coarse-grained gravels 
called ‘“‘ Bhabar,”’ which dip under the Tarai. Perco- 
lation acts freely in the coarse deposits of this gravel 
zone, which absorbs a considerable proportion of the 
rainfall, and the overflow of the underground reservoir 
makes itself evident from the copious springs which 
issue in the zone along which the gravels dip under the 
clay deposit of the Tarai. Along the low hills of the 
Vindhyas, which limit the southern edge of the 
alluvium, no such slope of gravel forming an intake 
comparable to the Bhabar of the Hymalaya talus 
is found. It is not probable that they stretch across 
to the southern boundary. 

ARTESIAN SUPPLY. 

Between the years 1888 to 1890, with a view of 
obtaining artesian supplies from the Gangetic 
alluvium, borings were put down at Lucknow, situated 
about the middle of the Gangetic plain, and at Agra 
at its southern boundary. At Lucknow the boring 
showed that from the surface down to 400ft. the whole 
soil appeared to be saturated with water, its natural 
level being about the same as the surface water. 
From 400ft. to 750ft., there was no appearance of 
water, but at 750ft. a bed of water-bearing sand was 
struck, and water rose to within 13ft. of the surface. 
From 750ft. to 1220ft., occasional beds of water- 
bearing sands were struck, which in every instance 
developed a pressure sufficient to raise the water 
very nearly to the surface, but of not much volume. 
Between 1189ft. and 1202ft. a bed of live quick- 
sand was struck containing sufficient water to flow 
over the top of the pipe, yielding a flow of 10 gallons 
a minute of perfectly pure water. The strata met 
with consisted of alternate layers of sand and clay 
of various thickness, with occasional beds of kaukar, 
or nodular limestone. At Agra after traversing 
513ft. of alluvial soil, the boring struck the rock of 
the Vindhyan formation. The water rose in the bore- 
hole to within 32ft. of the surface, but was highly 
charged with salts of magnesia. An experimental 
boring was put down, also about the same time, at 
Port Canning on the estuary of the Ganges River. 
The boring passed through beds of clay and sandy 
clay. At a depth of 126ft. grey sand full of salt 





water was struck. At 130ft. the boring passed 
through bands of dark grey clay; at 260ft. yellow 
micaceous sand was struck, containing perfectly 
fresh water, which rose in the bore-hole to within 
8ft. of the surface. Thus although there are very 
limited capabilities of artesian supply, the Gangetic 
plain seems eminently suited for the development of 
irrigation from tube wells. 

For the circumstance which led to the development 
of irrigation from tube wells in the United Provinces 
of Agra and Oudh, one has to go back to the Seventh 
Interim Report of the Royal Commission on Agri- 
culture in India, 1927. At the evidence taken in the 
United Province, the Dy. Director of Agriculture 
stated that 3,000,000 acres were watered by canals, 
and when the Sarda Canalt was completed, 1} to 2 
million acres would be added; 6 million acres were 
watered from wells, and about 2 millions from tanks 
and jhils (swamps). When the canals under con- 
struction were completed, the supplies from the rivers 
of the Province would be almost exhausted, and little 
further extension of irrigation from these sources was 
possible. Similarly, the areas irrigated from tanks 
and jhils was not likely to increase in the future, 
as many of the depressions were being drained. The 
only remaining source of supply was the subsoil water. 
The area irrigated from wells varied considerably 
from year to year. In years of short rainfalls there 
was a great increase. With the large areas asking for 
irrigation it was reasonable to inquire why con- 
struction had not developed to a still greater extent. 
The answer was not a simple one. Difficulties and 
cost of construction, land tenure, return for money 
invested, and power available for lifting the water 
were all limiting factors. Lack of water was not the 
cause. It might be safely stated that there was room 
for considerable extension of well irrigation in all 
tracts where well construction was reasonably possible. 
Moreover, some of the districts in which canal irriga- 
tion was common had also excellent supplies of 
underground water at moderate depths. Meerut 
and Muzaffarnagar districts were examples. If 
special inducements were offered for building wells 
in these districts, more canal water might be set free 
for use in the drier parts of Agra and Muttra, where 
deep wells were brackish and often made irrigated 
cultivation difficult. The fuller exploitation of the 
underground water supply was the most urgent need 
of the agriculture of the Province. If a big effort 
was made the area commanded by well irrigation 
could, in his opinion, be increased by a million acres 
in the next ten years, and probably double that 
amount in the following decade. 

In order to give effect to the general programme of 
irrigation development in the United Provinces, a 
development circle was formed in 1934-35 and a 
temporary post of chief engineer created. The various 
activities of the development administration are as 
follows :— 

State Tube Wells—On the basis of information 
gained from the operation of some ninety experi- 
mental tube wells of different sizes up to the end of 
1933-34, it was decided after the visit of H.E. the 
Governor of the Province to the tube well area to 
proceed with a definite project for the construction 
of some 1300 additional 14 cusec tube wells in the 
various western districts traversed by the Ganges 
Canal Falls Grid.§ The estimated cost, Rs. 114 lakhs, 
was approved by the Legislative Council in June, 1935. 

Conversion Scheme.—The practicability of elec- 
trically operated tube wells as a source of irrigation 
supply in the Meerut and Balandshah districts 
having been proved, it was decided to explore various 
methods of connecting the irrigation on certain 
channels hitherto supplied from the Ganges Canal 
to tube wells. The river water was thereby released 
from such canals so as to be available for increasing 
the irrigation in certain tracts in the Agra and other 
districts where water was badly needed and where 
tube wells could not be sunk as a source of water 
supply for geological reasons. 

‘“* Ganges Valley State Tube Wells.’’—In the Ganges 
Valley “State tube wells” scheme the wells are 
sunk on an average to depths of 250ft. to 350ft., 
and are fitted with 80ft. to 100ft. lengths of specially 
designed strainers, set in the most suitable water- 
bearing sands, and are pumped with either horizontal 
or vertical-spindle centrifugal pumps. As a result 
of research work done during the years 1931 to 1934, 
and the results obtained on the scheme, it has been 
found that the most economical size of well is that 
which is designed to yield 14 cusec, or 33,750 gallons, 
an hour on an average. A typical well in Moradabad 
sands, where the spring level was 18ft. to 20ft. below 
ground level, with a maximum depression or pumping 
head of 18ft., a 6in. tube well fitted with 100ft. 
length of strainer, and 124 H.P. direct-coupled motor 
pump, and sunk to a depth of about 300ft., yielded 
from 1} to 2 cusecs. The cost of the whole well, 
including machinery, amounted to Rs. 2200. The 
area irrigated is a variable factor, and depends on 
the season, crop, and soil. In the United Provinces 
a 1}-cusec well will irrigate 120 acres of sugar cane, 
and 300 acres of rabi or cold weather crop, 7.¢.. wheat, 
barley and pulse, giving a total for the year of 420 acres. 
Investigations have shown that, in the Ganges Valley, 
tube wells spaced 14 miles apart cause no permanent 
reduction of ground water level. The life of a tube 





t “ Pro.,”’ Inst. Civil Engineers, Vol. 233. 
§ See Tuk Enarvzer, February 4th, 1938, page 132. 
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well is about fifteen to seventeen years. The Ganges 
Valley State tube well scheme, the largest in India, 
provides for 1500 wells commanding an area of 
1,412,000 acres. The power is supplied from the 
Ganges Canal Falls hydro-electric scheme.|| The 
cost to the cultivator varies from 6-75 to 4-5 pies per 
1000 gallons (1ld.=10-66 pies). It is obvious that 
without cheap electric power the Ganges Valley 
tube wells scheme would not have been a practical 
undertaking. 


OTHER PROVINCES. 


In Bengal and Bihar there are no State-controlled 
schemes in any way comparable to the United Pro- 
vinces. Trial wells put down in Bengal have given 
exceptionally large yields, owing to the excellent 
water-bearing qualities of the sand. There are 
great possibilities in the future in the Province for 
the development of tube well irrigation, and in time 
there is every prospect of tube well irrigation being 
developed (provided cheap electric power is available) 
on a scale as large as that from the canals in the 
Panjab. 

In Bihar efforts are being made by the local 
Government to enlarge the cultivators’ facilities for 
irrigation. The scope of expansion of canal irriga- 
tion is limited. A special officer has been appointed 
to inquire into the possibility of establishing an 
electric grid system. The scheme will be first 
inaugurated in the central belt of the Provinces, and 
extended to Chota Nagpur where it can be suitably 
utilised for industrial development. The scheme is 
mainly based on the possibility of generating cheap 
electricity from coal, of which there are large reserves 
in Bihar. The special officer is to make an industrial 
survey in the central belt of the Provinces, com- 
prising not only industrial loads in existence, but also 
those which are likely to grow after “ electrification,” 
when it will be no longer necessary to invest money 
in setting up power plants for industrial purposes. 
In regard to irrigation it is contemplated that 
eventually all suitable areas in the Province, where 
a steady supply of subsoil water is available, should 


be covered with a network of tube wells, energy 
being supplied by the Government grid scheme. The 
cost of the irrigation water thus supplied, it is esti- 
mated, will not exceed the rates paid for canal water. 

In the Panjab, the Province of Canals, { certain areas 
are outside the influence of the canals, and there are 
certain areas suited for tube well irrigation. In the 
Jullundur district a scheme for extension of the Uhl 
River hydro-electric scheme (see THE ENGINEER of 
March 3rd, 1933, page 210 et seg. and ibid of April 
17th, 1936, page 413) has been held in abeyance 
in view of the difference of opinion that has arisen 
amongst the engineers of that Province on the 
question of fall of water level if tube wells are 
installed in the Jullundur district. The scheme, 
the outlay.on which is estimated at over 10 lakhs 
of rupees, will not prove productive if part of its 
power is not utilised for irrigation purposes. The 
real difficulty arises from the fact that if the installa- 
tion of tube wells in the area causes the lowering of 
the subsoil water, the small landholders who cannot 
afford the expense of a tube well may have to face 
great hardships either owing to shortage of water 
or lack of it. The Hydro-electric Department, 
however, consider that if the Government could find 
a way to finance the poorer cultivator by installing 
tube wells, the scheme would not only replace the 
35,000 Persian wheels that now serve twenty-seven 
villages in that district, and provide an abundant 
supply of water for better irrigation, but the Govern- 
ment would also be assured of greater and more 
stable revenue from the district. 

Outside the great Indo-Gangetic plain little is 
known of the water-bearing capacity of the various 
formations that are met with in Peninsula India. 
Investigation by means of borings on a large scale 
is expensive, and may in some cases be unreliable. 
Geophysical prospecting, combined with a few test 
hole drilling may lead to a better understanding 
of the water-bearing capabilities of these areas. 
The underground waters of Rangoon, Burmah, with 
special reference to tube wells, is under investi- 
gation. 











Ward’s Island Sewage Works, New York. 





ITHIN the last twelve months the City of 

Greater New York placed in service a sewage 
treatment plant capable of handling every twenty- 
four hours quite 190 million gallons of raw sewage 
by the activated sludge process. That plant, on 
Ward’s Island, represents, with the sewers directly 
tributary to it, a total outlay close to 30 million 
dollars, 

At the present time the sewers of the greater city 
carry daily an aggregate of substantially 1000 million 
gallons of sewage, the population of the five boroughs 
of the municipality amounting to nearly 7,435,000 
people. The plant on Ward’s Island is counted upon 
to treat about one-fifth of the total volume. For 
decades the city’s sewers had their outfalls at the 
bulkhead lines of the far-spreading water fronts, 


port, but float tests made nearly twenty-five years 
ago revealed that the amount of new sea water swept 
into the harbour at flood tide was relatively extremely 
small, and it was discovered that most of the water 
carried out at ebbtide was returned by the succeed- 
ing flood tide. The ascertained movements through 
The Narrows—the link between the inner harbour 
and the Lower Bay—indicated that not more than 
6 per cent. of the total tidal flow was made up of new 
sea water. Indeed, in some sections of the harbour 
the sewage of a given date was found to linger there 
for more than twenty days. Because of that relative 
stagnation in slips, in inlets, and in other places of 
slack water, solids from sewage were deposited, and 
decomposition, ebullition of gas, and the blackening 
of the waters resulted. So recently as 1035 Richard 





per diem per capita of the tributary population. That 
determination was a measure only of the oxygen 
demand in solution or suspension, but it was more than 
twice as large as the amount that had been used in 
estimates previously made. The bacteriological 
pollution was such four years ago that the Depart- 
ment of Health had prohibited bathing anywhere 
within the inner harbour, and the only beaches 
approved for bathing were either adjacent to Long 
Island Sound or the virtually sea-front waters of the 
Lower Bay. The foulness of the water of the inner 
harbour impaired the value of residential properties 
near the waterside, and reduced the desirability and 
attractiveness of recreational areas provided for the 
public along the shores of the municipality. 

Up to 1935 the City of Greater New York had in 
service sixteen sewage treatment plants—the oldest 
was built in 1884. Those plants had a combined 
capacity of 136 million gallons per diem, and served 
approximately one-sixth of the population. They 
made use variously of chemical precipitation, fine 
screening, coarse screening, and chlorination, afd, 
within their very definite limitations, they did reason- 
ably effective work. However, they contributed only 
in @ very minor measure towards the solution of a 
problem of great magnitude. In short, of the total 
flow of sewage discharged by the city into the inner 
harbour three years ago, less than 3 per cent. had 
been passed through fine screens. Those sixteen 
plants involved building costs amounting to about 
5 million dollars. The programme, of which the 
Ward’s Island sewage treatment works is the most 
important unit, embraces the probable construction 
or improvement of thirty-seven other plants, and an 
ultimate spending of 200 million dollars in providing 
the municipality with sewage disposal facilities com- 
mensurate with its needs. The carrying forward of 
this programme will hinge upon the availability of 
indispensable funds, and this, in its turn, will depend 
upon: the education of the public. 

Ward’s Island is situated at the confluence of 
the East River and the Harlem River, close to 
populous sections of the boroughs of Manhattan and 
The Bronx. The waters in that vicinity had become 
so polluted years ago that a special commission recom- 
mended in 1914 that the island should be the site of 
@ sewage treatment plant. It was not until 1927 
that the State Legislature released to the city a 
52-acre area for the erection of sewage treatment 
works, and even then plans were not developed and 
construction started until four years later. The 
project, which took the form of an activated sludge 
plant, was carried forward with commendable speed 
until funds ceased to be available early in 1933, 
and it was not until the latter part of 1935 that the 
Federal Government, through the Public Works 
Administration, made a grant of 11,369,250 dollars, 
which permitted the resumption of construction. 
The municipality provided the remaining money 
necessary to bring the undertaking to completion. 
The present facilities on the island will be expanded 
to meet the continually growing populations of the 
two boroughs now served, and the plan is to link the 
plant in the years to come with the Borough of Queens, 
which lies on the farther side of the intervening East 
River. Eventually, the works on Ward’s Island will 
have a daily capacity of 426 million gallons, and when 
that stage is reached its next competitor will be the 
Owl’s Head plant in Brooklyn, which has a designed 
ultimate capacity of 193 million gallons daily. 








and about the only betterment ‘made, subsequent to 


H. Gould, of the engineering staff of the Department 
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1888, consisted of gradually extending the outfalls 
to the pierhead lines so as to lessen the foulness of 
the confined waters between piers and other shore- 
front structures. Steadily as the population of the 
City of Greater New York mounted, more and more 
sewage was poured into the adjacent rivers and bays 
and pollution of the inner harbour was further pro- 
moted by sewage discharged into those nearly land- 
locked waters from the very populous areas of neigh- 
bouring New Jersey and the State of New York that 
are comprised within the so-called Metropolitan Zone, 
where other millions of people reside. 

Closely linked as the inner port of New York is to 
the open sea, one might think that the diurnal tidal 
movements would suffice to purge the waters of the 


INTERCEPTING SEWERS CONNECTED TO WARD’S ISLAND SEWAGE WORKS 


of Sanitation of New York City, stated: ‘‘ The 
dissolved oxygen content has been progressively 
lowered until the Harlem River and the lower East 
River are now in an extremely critical condition. 
In such streams as Newtown Creek, Coney Island 
Creek, Paerdegat and Bergen basins, and other local 
waters, the dissolved oxygen is entirely exhausted, 
and the waters are in a state of active nuisance. That 
these offensive areas will be extended unless an. 
adequate programme of sewage treatment is put into 
effect cannot be doubted.” 

Four years ago analyses of twenty-four-hour bio- 
chemical oxygen demand were made in the inner 
harbour, and those tests indicated that the waters 
concerned had a demand of about 0-5 lb. of oxygen 








|| See Taz ENGINEER of February 4th, 1938, page 132. 














] Total area irrigated by canals 11 million acres. 





at Ward’s Island is collected from fifty-two outlets 
of sewers that previously poured directly into the 
river. The sewage is collected by an intercepting 
sewer, 6} miles long, through fifty-two automatic 
subterranean regulating connections that were built 
in conjunction with 1} miles of smaller branch inter- 
ceptors. The area drained in this manner in Man- 
hattan—Fig. 1—has an expanse of 3252 acres, and 
the population resident there numbers 615,000 persons. 
The sewage that reaches Ward’s Island from The 
Bronx is collected from eight existing sewers by 
24 miles of interceptors, recently constructed for 
that purpose. Formerly the eight sewers discharged 
directly into the lower part of the Harlem River. 
The area drained is 4468 acres, and 553,000 people 
are served by the improvement. The system in 
The Bronx is now undergoing expansion so as to 
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drain an added area of 2871 acres, where the popula- 
tion to-day numbers 157,000, but is rapidly growing. 


INTERCEPTING SEWERS. 


The Manhattan imtercepting sewer—Fig. 1— 
follows the water front along the East River and the 
Harlem River from 73rd Street to the north and the 
north-west to west of 176th Street, near the northern- 
most tip of the borough. The sewer is partly in solid 
rock, through which it was driven by ordinary rock- 
tunnelling methods, and partly in water-bearing sand 
and clay, through which it had to be driven by com- 
pressed air methods and the employment of “‘ sand- 
hogs.” Considerable lengths of it were driven 50ft. 
below the street kerb and 25ft. below water. The 
internal diameter of the Manhattan intercepting sewer 
varies at different points, but the maximum dimen- 
sions of the lined horse-shoe section in rock are 
10ft. high by 8ft. 2in. in width. At each of the fifty- 
two outlets discharging into the interceptor there is 
a regulating gate, as well as a tide gate, the latter 
to prevent river water from flowing back into the 
interceptor. 

At East 110th Street, the north and south sections 
of the intercepting sewer flow to a grit chamber 
erected at that point directly across the Harlem 
River from Ward’s Island. The grit-chamber build- 
ing is a good-looking structure, in which are placed 
facilities for the removal of the coarser solids and 
whatever heavy grit may be brought there by the 
sewage. The grit chamber is provided with four 
channels, about 30ft. long, so proportioned that 
throughout the range of flows expected in service 
the velocity in the channels will lie between 0-8ft. 
and 1-2ft. per second. Any grit deposited in the 
channels is moved to a sump at the influent end by 
conveyor mechanisms fitted with steel rakes. Grit 
pumps that have their intakes in these several sumps 
pick up both sewage and grit in suspension and deliver 
them to grit washers from which the precipitated grit 
is removed by screw conveyors which discharge it 
into ejectors—incidental liquid and organic matter 
being returned to the main sewage flow. The grit 
lifted by the ejectors is dropped into elevated storage 
tanks, which, in their turn, empty into trucks for 
final disposal. 

Before sewage is admitted to a grit channel it has 
to pass through two series of screens. The first or 
coarse rack has 3in. openings, and the second set has 
lin. openings. The first screens are cleaned by hand 
raking, while the second screens are cleaned mecha- 
nically. All screenings go directly to grinders situated 
close by, and the finely macerated screenings are 
reintroduced to the sewage, flowing thence to Ward’s 





Island. The screenings, however, may be otherwise 
disposed of by being diverted to any convenient 
municipal refuse incinerator. 

Control boards set up on the main operating floor 
of the grit chamber building, through the medium of 
air valves, afford central points from which to bring 
into action the grit pumps, the ejectors, &c. Pneu- 
matic gates, subject to automatic control, protect the 
grit chamber from flooding from either the intercep- 
ting sewer or by backwater from the tunnel. 

The Bronx intercepting sewer has internal dimen- 





The Bronx interceptor is situated close to The Bronx 
Kill, a shallow link between the Harlem River and 
the East River. The equipment in The Bronx grit 
chamber is similar to that in the Manhattan chamber. 
The Bronx chamber delivers the screened sewage to 
a tunnel with an internal diameter of 10ft. 6in. that 
carries the sewage to Ward’s Island—Fig. 2. The 
tunnel has a length of 5630ft., and was driven 
through rock at a depth of 150ft. below the water- 
ways beneath which it runs. The Manhattan grit 
chamber is connected with the sewage treatment 
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FiG. 2—WARD’S ISLAND AND SURROUNDING DISTRICT 


sions and cross sections that vary somewhat in accord- 
ance with the character of the ground traversed. 
The maximum section has an internal width of 
12ft. 4in. and a height of 10ft. 6in. This interceptor 
generally parallels the east side of the Harlem River, 
and where it connects with the eight sewers there are 
regulators and tide gates like those with which the 
Manhattan intercepting sewer is provided, and for 
the same purposes. The grit chamber structure for 





plant on the island by a tunnel 3392ft. long, and with 
an internal diameter of 8$ft. The Manhattan tunnel 
underruns the Harlem River at a depth of 520ft. 


SUBAQUEOUS TUNNELS. 
The Bronx tunnel underruns The Bronx Kill, 
Randall’s Island, Little Hell Gate, and approxi- 


mately a third of Ward’s Island. This longer of the 
two tunnels was driven with comparative ease through 
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solid rock and but little water was encountered during 
the prosecution of the work. The Manhattan tunnel, 
however, was driven in the face of contemplated 
difficulties that so developed as to compel a radical 
alteration in course. Preliminary borings along the 
projected line between the Manhattan grit chamber 
and the prescribed terminal point on Ward’s Island 
adjacent to the sewage treatment plant had indicated 
the presence of a geologic fault in the rock under- 
lying the Harlem River. Because the area of crushed 
rock might be penetrated by the river, the responsible 
authorities decided that the dubious zone might be 
safely underrun at a depth of 300ft. Therefore the 
adopted plans called for the sinking on the Man- 
hattan flank of the river of a shaft to a depth of 300ft. 
and from the bottom of that shaft to drive a 12ft. 
tunnel eastward beneath the river to meet a similar 
tunnel, to be driven westward from a shaft to be sunk 
on Ward’s Island, also to a depth of 300ft. The con- 
tract, however, recognised the difficulties that might 
be met in passing through disintegrated or badly 
broken rock, and the unit price on which the award 
was made covered the outlays that would be incurred 
in advancing through bad ground. 

The Manhattan shaft and the Ward’s Island shaft 
were sunk rapidly and the sections lined as the work 
proceeded, and then from the bottom of each shaft 
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FIG. 3—-MANHATTAN TUNNEL 


a tunnel heading was started towards the projected 
meeting point at about mid-river. Each heading 
was carried forward about 1000ft. without any 
untoward developments at either of them, but almost 
immediately after that point was reached by the 
Manhattan heading the 2in. pilot bore, when about 
30ft. into the rock ahead, entered the fault zone, and 
salt water and very finely powdered rock gushed 
forcibly into the tunnel. Before the pilot bore could 
be sealed against a pressure of about 135 lb., a good 
many tons of comminuted chlorite were driven into 
the heading. Up to that stage, the Manhattan tunnel 
had advanced through gneiss, while the Ward’s 
Island tunnel had penetrated successively limestone 
and schist. Between the two headings there was inter- 
posed*a wide inclined stratum of limestone—Fig. 3— 
which was adjoined on the east by a similarly sloping 
and deeply penetrating wedge of decayed rock which 
pinched out bottomward. While no unsound rock 
had been encountered during the driving of the 
tunnel from the Ward’s Island shaft, still the gravity 
of the situation at the Manhattan heading compelled 
a cessation of tunnelling at both headings until the 
true condition of the formation could be disclosed 
by exploratory drilling. That work could be done 
deliberately and without seriously impeding the 
task because tunnelling up to the time of stoppage 
was well ahead of the schedule. 

Over a period of two months following the halt, 
radiating borings were made into the rock from close 
to the Manhattan heading and other long drill holes 
were driven downward and eastward from a short 
distance back from the Manhattan heading. In 





addition, deep holes were drilled from Ward’s 
Island that reached to and through the lowermost tip 
of the decayed rock and it was thus ascertained that 
the V-shaped fault pinched out at a depth of approxi- 
mately 500ft.—Fig. 3—that sound rock lay below 
that level, and that the tunnel could be safely driven 
at El. —520. Therefore work was resumed by the 
sinking to the prescribed depth of a subshaft about 
90ft. rearward of the abandoned Manhattan heading, 
and a similar subshaft was sunk about 70ft. back 
from the Ward’s Island heading, the two shafts for 
the interconnecting tunnel being about 700ft. apart. 
Firm rock was encountered in sinking the two sub- 
shafts to El. —520, and no water in hampering 
amounts interfered with the driving of the two head- 
ings of the lower tunnel section. The tunnel was 









































100ft. deeper, at which elevation The Bronx tunnel 
joins the shaft. From that level down to the 300ft. 
level was sunk an ovoid shaft to house the Manhattan 
riser and also an 8in. pipe line which will permit the 
unwatering of the Manhattan tunnel for cleaning and 
examination at any time. This union shaft was lined 
with concrete in 30ft. lifts as the sinking progressed. 


Poumes AND BLOWERS. 


From the surge chamber the raw sewage flows by 
gravity to suction wells from which the main dis- 
tributing Worthington pumps withdraw it, and drive 
it onward to the initial division of the great treat- 
ment plant. These pumps, six in number, are elec- 
trically driven centrifugal units, and each is capable 
of handling 90 million gallons of sewage daily. Each 
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FiG. 5—-ARRANGEMENT OF 


driven by the top heading and bench method. Not- 
withstanding the added depth of 220ft. to which the 
Manhattan tunnel had to be carried, that work was 
actually completed at a lower cost than originally 
contemplated, and no delay resulted in finishing the 
entire project. 

On Ward’s Island both the tunnel from Manhattan 
and the tunnel from The Bronx converge, and from 
that focal point two headings for the two tunnels 
were started respectively westward toward Man- 
hattan and north-eastward toward The Bronx. 
The preliminary work on Ward’s Island consisted of 
sinking a reinforced concrete caisson, 48ft. in outside 
diameter to rock at a depth of 61ft. That open caisson 
now serves as @ common surge chamber for the two 
tunnels. From the floor at the bottom of the cylin- 
drical caisson,.a double elliptical shaft, which now 
contains the upper ends of the risers from The Bronx 
and the Manhattan interceptor tunnels, was sunk 








FiG. 4—TURBO- BLOWERS FOR AERATION TANKS 
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SEWAGE TREATMENT PLANT 


pump is direct coupled to a 1000 H.P. General Elec- 
tric motor. Four of the motors are synchronous 
units and the two others are adjustable speed induc- 
tion units. This arrangement contributes to overall 
efficiency, and makes it possible for the pumping 
plant to meet a wide range of requirements in handling 
the variable fiow of sewage. The pumps lift the sewage 
approximately 46ft. in order to transmit it from the 
suction wells to the preliminary settling tanks of the 
treatment plant. In the building that houses these 
pumps, which are placed in a pit, there are six motor- 
driven turbo-blowers, which occupy a floor at a higher 
level—Fig. 4. These Ingersoll-Rand blowers furnish 
the air supply for the aeration tanks. Four of the 
blowers have each a capacity of 42,500 cubic feet per 
minute, while the two other blowers have each a 
capacity of 28,500 cubic feet a minute. Each blower 
is driven by a single 2000 H.P. Elliott Company induc- 
tion motor, and at their normal rated capacities the 
blowers furnish air at a pressure of 7-3 lb. per square 
inch. The combined pump and biower house is a 
structure of pleasing architecture, and is made up of 
@ main building and three wings. In plan it has a 
width of 146ft. and a length of 346ft. It rises above 
the ground to a maximum height of 44}ft., and it 
extends below ground 47}ft. to the floor of the pump 


pit. 
SEWAGE TREATMENT TANKS. 


The main pumps, just mentioned, transmit the 
raw sewage to eight preliminary settling tanks— 
Fig. 5—-situated close by and arranged in two groups 
of four each. Each of these tanks—Fig. 6—is rect- 
angular in plan and about 100ft. on a side. The tanks 
are 15ft. deep, and in each there is a rotary clarifier 
of a tractor type which serves the two-fold purpose 
of removing both sludge and scum. Each of these 
Dorr units has a spread of 91ft., and is driven by a 
5 H.P. motor. At the average rate of flow the sewage 
remains in a tank for a period of approximately 
60 min. Accumulating sludge is removed from the 
preliminary settling tanks by pumps installed in four 
adjacent sludge-pumping stations, the pumps in 
each station withdrawing sludge through bottom 
openings from two tanks. That primary sludge is 
pumped directly to sludge storage tanks that are 
located near the water front and convenient to the 
means provided for transporting that waste out to 
sea for dumping. The clarified sewage that flows 
by gravity from the preliminary settling tanks is 
passed onward to the aeration tanks that take care 
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of the sewage during its second stage of treatment. 
The preliminary settling tanks are reinforced con- 
crete structures. 

The aeration tanks, which are sixteen in number, 
are arranged in four groups or batteries made up of 
four tanks. The tanks are built of reinforced con- 
crete, and each is 345ft. long and 88ft. wide, with an 
effective depth of 15ft. Each of these unit tanks is 
subdivided longitudinally into four compartments 
by three interposed partitions that have inter- 
connecting openings or passages at alternate ends, 
where there are curved baffles that serve to induce 
a continuous meandering flow of the circulating liquor 
while undergoing aeration. At the bottom of each 
subdivision, arranged longitudinally, there is a line 
of diffuser plates through which the aerating streams 
of air are discharged into the sewage moving above 
them, and impart a rotary or spiral movement to the 
liquor. The primary air mains from the blower house 
are of steel pipe having an internal diameter of 66in. 
and a wall thickness of lin. With any one of the tanks 
out of service the aeration period is 5} hours, with a 


sewage flow averaging 180 million gallons a day, | 


including also an addition of 25 per cent. of return 
sludge. The arrangement is such that each aeration 
tank is of sufficient capacity to serve two final 
settling tanks. 

The thirty-two final settling tanks, which are near 
the aeration tanks and one stage nearer the river- 
side, are also rectangular structures of reinforced 
concrete. These tanks have an effective depth of 
12ft., and each tank has a surface area of 7500 square 
feet. The tanks have a capacity of 1000 gallons per 
square foot per diem, and with two tanks in reserve 
or out of use for any reason, the remaining tanks can 
handle the average diurnal flow and an addition of 
25 per cent. of return sludge. The sewage to be 
treated is discharged by gravity into each tank at 
its centre, and flows thence toward each end and 
passes at those points over four effluent weirs. The 
accumulating sludge in the final settling tanks is 
removed from them by a series of conveyors of the 
scraper type situated in the several tanks. Some of 
the sludge from the final settling tanks is returned to 
the intake ends of the aeration tanks to promote the 
activation of the sewage in those tanks. At the 
intakes the sludge is mixed with the clarified raw 
sewage arriving from the preliminary settling tanks. 

There are two return sludge pumping stations con- 
veniently placed at points adjacent to both the aera- 
tion tanks and the final settling tanks, and each of 
these pumping stations serves sixteen final settling 
tanks and eight aeration tanks. Plunger pumps are 
used in the handling of sludge while scum ejectors 
are of an air-operated type. All sludge destined for 
dumping at sea goes to elevated storage tanks that are 
housed in a building situated near a wharf on the 
East River flank of Ward’s Island. The tanks, four 
in number, are of steel and of the suspension coal 
bunker type, and each tank has a capacity of 45,000 
cubic feet. Adjustable troughs are provided so that 
a measure of the sludge can be returned to the head 
of the sewage treatment works, if such be desirable, 
in order to reduce the volume of waste that has to be 
carried away to the open ocean for final disposal. 
Again, any excess activated sludge that may not be 
needed for sewage treatment is also delivered to the 
sludge storage tanks for transporting to the sea. 
Scum is deposited in separate tanks in the same 
building, and there is an incinerator available at the 
plant for dealing with this waste matter. 


ELECTRIC OPERATION. 


The Ward’s Island plant is operated throughout 
by electricity, which is supplied by a public service 
power station nearby. Four feeders deliver the 
primary current to the island at 13,200 volts, and 
transformers, at the sewage treatment works, step 
the voltage down to 4400 volts and 440 volts respec- 
tively for the different services. All told, the elec- 
trically driven equipment has a rated capacity of 
about 17,000 kW. The cost of electric current at 
Ward’s Island is put at 7 mills per kWh, and at that 
rate the power used in compressing air for aeration is 
said to be less expensive than the cost of handling 
the sewage by pumping, and only about 35 to 40 per 
cent. of the cost of chemicals for treating an equi- 
valent volume of sewage and giving a resultant lower 
degree of purification. The situation of the Ward’s 
island plant close to the deep channel of the East 
River and near a source of primary power contri- 
butes to operating economy, both in treating the 
sewage, and in the ultimate disposition of the sludge. 


HANDLING STORM FLows. 


The sewers tributary to the Ward’s Island plant 
are used to carry both sewage and storm run-off. 
The treatment works on a conservative basis have been 
rated by the designers at a twenty-four-hour capa- 
city of 180 million gallons. The intercepting sewer 
system and tunnels are so dimensioned that they 
will be able to accommodate the ultimate flow from 
the tributary area. The treatment works are able to 
pass up to double the dry-weather flow through the 
primary settling tanks and 1} times the dry-weather 
flow through the aeration tanks and final settling 
tanks. This assures normally a liberal margin for 
the addition of storm waters. At times of rainfall 
such of the sewage flow that is not put through the 





aeration tanks and the final settling tanks is diverted 
to the river after receiving only treatment by sedi- 
mentation. A supplemental outlet for this purpose 
traverses the plant between the preliminary settling 
tanks and the river, and this provision makes it 
possible to discharge into the river during a storm 
only a combination of clarified sewage and storm 
water totalling as much as 90 million gallons per 
diem. This is about twice the dry-weather flow 
through the treatment works. Normally, the effluent 
from the final settling tanks can reach the East River 
by either or both of two outfalls. 

The Ward’s Island plant was first placed in service 
about the middle of October of last year, and on that 
date The Bronx trunk sewers were opened and the 
flow was passed into the interceptors and thence to 
the grit chamber before being pumped to the pre- 
liminary settling tanks on Ward’s Island. According 
to Mr. Richard H. Gould, of the engineering staff of 
the Bureau of Sanitation: ‘‘Many of The Bronx 
sewers are subject to flooding at high tide, and some 





tide gates were being adjusted and during several 
severe storms that occurred in the initial period of 
operation. 

Two days after the initial flow was started it was 
turned into one battery of the aeration tanks, and 
that battery has been running continuously ever 
since and treating from 50 million to 60 million gallons 
daily, although the normal rated capacity for a 
battery is 45 million gallons. By the end of the third 
day of operation a well-clarified effluent was issuing 
from the final settling tanks, although the nitrifica- 
tion stage had not then been reached. At the close 
of about twelve days solids had been built up to a 
normal concentration in the aeration tanks, and there- 
after the excess sludge was withdrawn from the 
system. Six days after the start of operations, the 
first barge-load of sludge was dispatched to the sea 
for dumping. It was not many weeks before the plant 
on the island was running smoothly. 

As previously mentioned, the Ward’s Island plant 
will not reach its final development until its capacity 
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FIG. 6—PRELIMINARY SETTLING TANK AND CLARIFIER 


have not been cleaned for many years. When the 
flow was diverted to the new channels, an amazing 
and diverse amount of material of all kinds was washed 
through the intercepting sewers to be handled at 
the grit chamber. Timbers up to 12in. by 12in. 
section, water-logged wood, concrete, masonry, 
metal, tools, and wire, as well as quantities of grit, 
ashes, and coal came into the flow.” That condition 
continued for several weeks thereafter, and a very 
heavy load was placed during that time on the untried 
equipment of the grit chambers. Despite great diffi- 
culties, the equipment in the grit chamber was kept 
at work. The tide gates were also blocked so that 
they could not be closed for a while, and for some 
time the pumping plant on Ward’s Island had to 
handle sewage at the rate of 200 million gallons daily, 
the normal average flow expected being considerably 
less than half of that volume. However, the specially 
designed automatic regulators, installed to control 
the rate of flow to the intercepting sewers, proved 
to be effective in limiting the excess flow while the 





has been expanded to quite 426 million gallons daily, 
and improvements will be made from time to‘ time. 
This is foreseen by the responsible experts, one of 
whom has stated: ‘‘ Further developments in tech- 
nique are to be expected, as well as such economies 
as the manufacture of fertiliser and the utilisation of 
gas for power generation.” 

The Ward’s Island sewage treatment works, the 
connecting tunnels under the rivers, and the miles 
of intercepting sewers were built under the direction 
of the erstwhile Department of Sanitation, now 
embraced within the more comprehensive Depart- 
ment of Public Works. Among the officials respon- 
sible for the execution of the undertaking have been 
William F. Carey, commissioner ; Richard H. Gould, 
chief engineer; Charles P. Berkey, consulting 
geologist ; and Cameron, Clark and McKim, Mead 
and White, consulting architects. Numerous large 
engineering concerns did important work or con- 
tributed machinery and equipment of one kind or 
another. 








New Social Centre 


of G. and J. Weir, 


Ltd., Cathcart, Glasgow. 


VHE provision now being made by many of our 
more enlightened and enterprising companies 
for the general and social welfare of their employees 
is a striking feature of to-day’s labour relationship. 
One of the latest and most interesting examples which 
we have recently had the opportunity of visiting is 
that provided by G. & J. Weir, Ltd., at the company’s 
works at Cathcart, Glasgow. 

This aspect of industrial responsibility and manage- 
ment has long received the earnest attention of the 
directors of the firm, which has been one of the leaders 
in the movement to improve the facilities available 
to employees, as many engineers will remember. 
Apprentice training has been a most important feature 
of the work, and all apprentices are receiving tech- 
nical instruction through the medium of a properly 
organised works school under a trained supervisor 
their work being planned to link up the practical 
shop work with the theoretical work done in regular 





technical classes. A specially fine sports ground, 
known as Albert Park, complete with bowling greens, 
football and cricket fields, tennis courts, &c., and two 
pavilions for the use of employees has been provided, 
and it is widely utilised and appreciated. 

A further step has now been taken at Cathcart by 
the provision of @ new social centre building, illus- 
trated on page 559, which was recently handed over by 
the directors to the care of a house committee. The 
céntre building itself is the joint gift of Viscount 
Weir, the chairman of the company, and Mr. James G. 
Weir, the technical director, while all interior furnish- 
ings and equipment were presented by Mr. J. R. 
Richmond, the managing director. The building, 
which occupies a site adjoining the works previously 
occupied by the original office buildings, is modern in 
its outward appearance, and is finished in a pleasing 
buff and green colour scheme. It houses the works 
school rooms, & gymnasium, with sprays and dressing 
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rooms, a canteen, library, lounges and rest rooms, 
games room, dark rooms for the photographic section, 
and offices for the apprentice supervisor and staff ; 
the labour manager, the works gatehouse and garage 
occupy a portion of the ground floor adjoining the 
works entrance, 

On‘ the first floor is the staff canteen—see 
page 564—which has seating accommodation for 
approximately 150 persons, and has a bright, cheery 
atmosphere enhanced by the use of small tables to 
seat four, there being pleasant green and ivory decora- 
tions with green furnishings. The kitchen arrange- 





rooms, one having a seating capacity for thirty and 
the other for twenty-four apprentices. These rooms 
areshown in the engravings on page564. Separate work 
tables, it will be noted, are provided for each student, 
and in the larger room they are equipped with draw- 
ing boards and tee squares. An epidiascope for the 
projection of diagrams, illustrations, and lantern 
slides can be operated in either class room, has been 
provided. A technical library and a shop where 
instruments and class requisites can be purchased 
are included in these rooms, 

The firm’s apprentice training scheme has been most 














WEIR’S NEW SOCIAL CENTRE BUILDING 


ments are naturally of the very latest design, and the 
service is carried out on cafeteria lines. An idea of 
the attractive appearance of the canteen may be 
obtained from the photograph, although the effect of 
the cool, clean colour scheme is lost. 

On the same floor are comfortably furnished lounges 
for both men and women, and a large reading room 
and library (illustrated on page 564). There is 
also a games room, with three tables for table tennis, 
darts board, &c. Every item of the decorations and 
furniture has been carefully chosen to produce satis- 
fying and harmonious results. 

All the lighting schemes throughout the building 
are of an indirect or diffused character, and an air- 
conditioning plant maintains the atmosphere in a 
pleasant, equable state. 

The training of apprentices is not confined to their 
instruction in trade and technical matters alone. In 
addition to realising its responsibilities in providing 
apprentices with adequate training and instruction 
in this direction, the management considers it has a 
further responsibility with regard to their physical 
well-being. Undoubtedly the period of apprentice- 
ship is a most important one from the physical stand- 
point, and there is a general consensus of opinion 
that a great deal can be accomplished towards estab- 
lishment of a basis for sound health by suitable train- 
ing during the formative years. 

Arrangements have therefore been made for all 
apprentices to receive regular physical instruction 
throughout their course. The gymnasium is situated 
on the ground floor of the centre, and is built with a 
spring floor, and fitted with ropes, parallel bars, 
vaulting horse, and other apparatus. Free gym- 
nastics and exercises without apparatus are included 
in the day’s work, all classes being held under the 
control of a properly qualified instructor. 

Quite apart from the aspects of improvement in 
health standards, physical training has produced a 
quite noticeable effect on the general efficiency of 
apprentices and reflects favourably on the standard of 
work done both in the workshops and in the school. 

The gymnasium may be used for dances or other 
social functions, and is also fully equipped as a 
“ talkie’ cinema theatre, two 35 mm. projectors 
with sound apparatus being housed in a fireproof 
operating room. The walls are specially covered 
with sound-absorbing material to give good acoustic 
properties, and a stage is provided for dramatic 
work. Adjoining the gymnasium are sprays and 
dressing rooms. 

A photographic section has been formed, and a 
programme of lectures and discussions drawn up. 
The dark rooms are equipped with enlargers and 
developing tanks, &c. 

The second floor is occupied exclusively by the 
staff of the apprentice training department and the 
works school for apprentices. There are two class 





carefully considered, and presents several novel 
features. We hope to be able to deal further with it 
at a future date. 








Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of 
our correspondents.) 


COMBINED CIVIL AND MILITARY TRAINING FOR 
ENGINEERS. 

Srtr,—I am venturing to write to you with regard to the 
education and military training of the younger generation, 
because of the very splendid series of articles you had some 
time ago, dealing with the degrees given by different 
British universities, coupled with the present urge on the 
part of the Government for young fellows to join the 
Territorial Army to obtain military training. 


Whilst I am entirely in favour of a certain amount of 


military training for a young man, yet I feel that the 
present demands of the Territorial Army are muck greater 
than a young engineer can legitimately devote his time and 
attention to, without sacrificing some of his employer’s 
time. It must be remembered that when an embryo 
engineer leaves school he is faced with serving his appren- 
ticeship—with probably night schools at the same time 
and also taking a university course—it being understood 
that the apprenticeship may run concurrently. 

With the foregoing ideas at the back of my mind, I 
should like to draw your attention to the state of affairs 
which did exist in Canada during the time of my sojourn 
over there, as it seems an admirable arrangement and one 
which you might care to ventilate in your editorial columns. 

In Canada, a much greater percentage of the population 
takes a university course after leaving what corresponds 
to our English public schools. The course in the schools 
is, I think, a four-year course, but this does not matter 
very much. However, the engineering courses at the 
universities are for four years. In Canada they have a 
very fine Military College at Kingston, Ontario, and a 
great number of the better-class boys go to the R.M.C. 
after leaving their public school. The R.M.C. course 
occupies three years, after which a few of the leading boys 
each year go as junior officers to the British Army, the 
Indian Army, and a very few indeed to the Canadian 
Permanent Defence Force ; whilst others, but not neces- 
sarily all, take commissions in the Canadian Militia, which 
corresponds to our Territorial Army. 

The main point to realise is that the Army vacancies in 
Canada can by no manner of means support the R.M.C., 
which corresponds exactly to Woolwich or Sandhurst, 
and therefore the advantages of the military education 
there have been thrown open to a much wider circle, who 
do not intend to make the Army their vocation. This was 
done through co-operation with the universities which 





accept the three years at the R.M.C. in lieu of the first 
two years in the engineering course, so that a man leaving 
the R.M.C. goes straight into third year at the university. 
The net result is that a boy combines both the military 
training and his engineering degree in the five years, 
instead of his purely civil education in four years. 
Personally speaking, I should indeed like my boys to go 
to Dartmouth or to Woolwich or Sandhurst, but I doubt 
whether I should like them to continue in the Services. 
To do otherwise in this country is impossible, but the 
extra year entailed in the Canadian scheme has the advan- 
tage of providing in the civilian population a supply of 
fully trained officers, the lack of which is always a bugbear 
in an emergency. poe) et 
London, November 10th. 








SIXTY YEARS AGO. 


‘“‘ THE excitement which has existed for some time con- 
cerning the electric light in no way diminishes.” So we 
wrote in a leading article in our issue of November 22nd, 
1878. From all quarters news was being received of dis- 
coveries, inventions, reports, and experiments. The 
latest bit of information was to the effect that a London 
inventor had obtained results which seemed to indicate that 
an electric lamp might be made which would be sufficiently 
portable and ornamental to take its place on a dinner 
table. In the Old World, we commented, attention had 
been devoted almost wholly to the carbon arc, or dis- 
continuous lamp, whereas in the United States the incan- 
descent, or continuous, lamp enjoyed most favour. It was 
now known for certainty, we said, that Edison’s lamp, 
of which much had been heard, made use of a highly heated 
platinum wire, and that Sawyer had produced a lamp con- 
sisting of a very fine stick, almost a thread, of carbon, 
enclosed in a glass tube containing an undisclosed gaseous 
compound. Sawyer’s latest lamp was described as being 
about I}in. in diameter broadening at the top slightly 
into a bulb. Edison, we continued, was planning to make 
use of electric lighting on an enormous scale at Menlo 
Park. He was building an engine house to contain two 
80 H.P. steam engines, and was making arrangements 
for the erection of a long series of street lamps and for 
lighting all the houses in the little village in which his 
laboratory was situated. Mr. Brush, another American, 
had, we reported, abandoned his attempt to develop the 
incandescent system, and was confining himself to the 
production of a light suitable for factories by means of 
a modification of the well-known Serrin lamp. In one 
cotton mill he was replacing 1650 gas burners by twenty 
Brush lamps, giving double the illuminating power. It 
was estimated that the annual electric lighting bill would 
be £275, as compared with £2224 for the existing gas 
lighting.... Elsewhere in the same issue a paragraph 
appeared which showed that in this country enterprise in 
the application of electricity was not lacking. We recorded 
that on his estate about 18 miles from Newcastle-on-Tyne 
Sir William Armstrong was utilising the outfall from a 
Northumberland lake to operate a turbine driving a 
dynamo-electric machine. The current produced was 
transmitted by stout copper wire to Sir William’s private 
residence at Cragside, where it was used in a Siemens 
arc lamp to illuminate the picture gallery. It was found 
necessary, we stated, to provide a second wire to take the 
return current. The first cost of the light was therefore 
somewhat high, but the working expense was very small. 
Sir William, we added, proposed to install an electric 
engine in his house in order that he might make addi- 
tional use of the current for several domestic purposes. 








TRANSPORTATION OF COAL AT STRIP MINES. 


Tue large increase in coal tonnage produced by strip 
mining, particularly in the Middle Western States, has 
created many new and interesting problems for the mining 
engineer. Particularly vital to the man beginning a strip 
operation is the determination of the correct method of 
transporting coal from the pit to the preparation plant. 
The solution of this problem at one mine is not the solution 
for all mines. A transportation system must be designed 
to fit the physical conditions, the amount of impurities 
in the bed, and the distance the coal is to be hauled. A 
study of the transportation of coal at strip mines was 
recently made by the Bureau of Mines, United States 
Department of the Interior, which has just published a 
report on the subject. 

This report, which covers thirty-two separate opera- 
tions with a wide range of physical conditions, was written 
with the purpose of determining just where automotive 
equipment can be used, where rail haulage should be used, 
or if there are conditions under which a combination of 
both would be economical. The influencing elements for 
each type of haulage are considered individually, and 
their effect on investments and cost is shown in average 
curves drawn from data furnished by the officials at the 
mines visited. 

Automotive equipment has some obvious advantages. 
An intangible advantage is the increased efficiency of the 
stripping shovel. Automotive haulage is flexible, which 
makes rail haulage in the pit appear extremely awkward 
and costly. However, under some particular conditions, 
rail haulage is more economical. Usually rail is cheaper 
to operate outside the mine. Roads for motorised units 
used at various mines are described in detail, because of 
their importance in this type of haulage. The road con- 
dition has a direct effect upon the speed of units and the 
cost of maintaining them. At some mines where the 
percentage of impurities is high, rail haulage has been found 
to simplify disposal of gob. The study shows that motorised 
haulage should be limited to as short hauls as possible 
when it is used in combination with rail. A time study 
table gives much interesting information. The effect of 
condition of roads and the advantage of large loading 
shovels and large haulage units is illustrated in the study 
with actual operating data. 
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The Production and Use of Dry Ice.’ 


By Obering. J. KOBOLD, V.D.I., Maschinenfabrik Esslingen. 


I RY ice is carbon dioxide or CO, in its solid state, 
which has a temperature of —78-9 deg. Cent. at 
1 atmosphere absolute. When heated it changes at once 
from the solid to the gaseous state, whereby the heat of 
sublimation is approximately 137 kcal/kg; ifthe gasis heated 
up to 0 deg. Cent. this figure is 152 keal/kg. The theoretical 
density (specific gravity) is given as 1-56 kilos. per cubic 
decimetre. The specific gravity of commercia! dry ice 
made in a modern plant is between 1-5 and 1-55, and the 
specific gravity of CO, varies according to its pressure and 
state as follows :— 











Absolute 
State. Temperature. pressure in Specific 
atmospheres. gravity. 
a eee 15° C. 60 0-83 
Liquid (triple point) —56-6°C. 5-3 1-18 
Sohd solids, Veet eae 1 1-56 


It will be observed that there is, unlike the case of 
water, a continual reduction of volume during the transi- 
tion from the liquid to the solid state, and this character- 
istic has had considerable influence on the development of 
the process of dry ice production. 


The latent heat of dry ice is 152 keal./kg., and that of 


always exist have to be eliminated, which often presents 
difficulties. 
co, 


FROM FERMENTATION IN DISTILLERIES 


AND BREWERIES. 


DERIVED 


During the fermentation process equal parts of CO, and 
alcohol are formed. The CO, gas thus evolved is free from 
other gases, but again it is imperative to eliminate the 
adherent fermentation odour, preferably under pressure 
during the liquefaction operation. The purification 
battery must be absolutely reliable since purification bears 
a most important part, especially in the production of dry 
ice. The recovery of fermentation CO,, of course, requires 
closed fermenting vessels. 

In breweries the yield of CO, is not very important and 
may be taken as 1-2 to 1-3 kilos. per hectolitre. As many 
breweries use the CO, for their own purposes (filling of 
tanks and bottles and impregnating beer with CO, instead 
of sterile air), the dry ice production is here less important 
than in distilleries, where 0-7 kilos. of dry ice can be made 
from the CO, recovered per kilogramme of alcohol. 


CO, FROM FUELS. 


This is the most usual method of production and plants 
are entirely independent of any other manufacturing 





process and are therefore not restricted to certain districts, 



































freed from dust and sulphur dioxide by washing with 
water and by means of a blower forced through the 
absorbers, in which the CO, gas is separated by means of 
potash lye (K,CO,+H,0+CO,=2KHCO,). The lye, 
thus rich in CO,, flows through a heat exchanger, which 
preheats the lye, to the lye boiler, where the CO, is again 
separated. The poor lye is now returned, in the reversed 
direction, to the rich cold lye, through the heat exchanger, 
and after having been cooled is pumped again into the 
absorbers and again becomes saturated with CO,. In 
Fig. 2 we show a group of Esslingen absorber towers under 
construction for a plant in London with a designed capa- 
city of 15 tons of dry ice per day. The liberated CO, 
gas is then cooled and collected in a gas-holder. 

In the United States, amine solutions, especially 
triethylamine, are used in some cases instead of potash 
lye, but these are not made use of in Europe. Recently a 
process known as the Macmar has been discussed, in which 
potash lye with the addition of ammonia is applied as the 
absorption medium. Further, the previously tried out 
method of absorbing under pressure has been abandoned 
because the anticipated advantages have been offset by 
the increased consumption of power for the compression 
of the flue gases. 

To produce 1 kilo. of bottled liquid CO, an amount of 
from 0-5 kilo. to 0-6 kilo. of coke is required according to 
quality. This quantity of fuel simultaneously supplies 
the necessary heat and more power than is required for 
operating the plant, because the consumption of fuel is 
also dependent on the CO, gas content needed in the flue 
gases. If, however, the liquid CO, is converted into dry 
ice, then additional power is necessary for the relique- 
faction of the gas. This extra power is usually also 
obtained from the coke by installing a larger steam plant 
working with superheated steam. In this case 0-9 kilo. 
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FiG. 1—ARRANGEMENT OF A PLANT FOR PRODUCING DRY 


water ice 80 keal./kg., both calculated at 0 deg. Cent., so 
that the refrigerating effect of dry ice is 1-9 times that of 
water ice in relation to their weight, and 3-3 times as 
great in relation to their volume. When it is further con- 
sidered that the thermal conductivity of the CO, gas 
surrounding the objects to be cooled is only 0-012 keal./mh. 
deg. Cent., against that of air 0-020 kcal./mh. deg. 
Cent., it can be seen that under given circumstances the 
refrigerating effect of the dry ice may be 5-5 times as 
great as that of water ice of equal volume.f 
RECOVERY OF CO,. 

Solid CO, is almost always recovered from pure gaseous 
CO, through the liquid state. 

From Springs.—CO, is found in natural springs in almost 
all parts of the world, in Germany chiefly on both sides of 
the Rhine, in the Eifel district, in the Central German 
mountains, and in the Black Forest; that is, in or near 
mountains of a chiefly volcanic origin. Some of these 
springs emerge from the surface of the earth, but most of 
them have to be bored to a depth of several hundred 
metres. When the CO, is obtained from natural springs, 
an almost pure CO, gas is in most cases found as well. 
Occasionally there are traces of sulphuretted hydrogen, 
which can be removed in the usual way with bog ore. 
Generally, the amount of other gases found is so small as 
to be negligible. 

The easiest way to collect the CO, gas is in natural or 
specially made shafts in the earth, in which the CO, gas 
collects and can be conveyed directly to the plant. 

In the case of mineral springs containing CO, the water 
often gives off the pure CO, gas on leaving the earth, 
owing to the reduction of pressure. The pressure is often 
so high that the water is thrown up 90ft. and more. The 
CO, gas given off is collected and compressed for lique- 
faction. Where mineral] springs supply large amounts of 
water, but contain only a small proportion of free CO, or 
no free CO, gas at all, a vacuum system is necessary for 
the recovery of the CO, gas entrained in the water. One 
cubic metre of water at 15 deg. Cent. and atmospheric 
pressure generally contains up to 1 cubic metre of CO, gas, 
of which up to 80 per cent. can be recovered. In such 
cases a vacuum plant must be installed before the 
liquefaction plant. 


CO, Gas AS A By-PRODUCT IN THE CHEMICAL INDUSTRIES. 


Carbon dioxide as a by-product is produced in various 
processes in the chemical industries, mixed with other 
gases. Its separation generally takes place in plants where 
the CO, is absorbed by water under pressure and then 
released after expansion. Adherent odours which nearly 





* Translated from an article in the Z.V.D.I., Vel. 82, 1938. 

+ See ‘Die Thermischen Eigenschaften der Kohlensaéure in 
gasformigen Flissigem und festem Zustand,” R. Plank and 
J. Kuprianoff. Berlin, 1929, 


Blower. 


places, or countries. The chief considerations for the 
erection of such plants are the market for the final product, 
cheap transport for the fuel, and finally, cooling water 
conditions. A typical arrangement of a plant operating 
on the coke process, using a steam boiler, is illustrated 
diagrammatically in Fig. 1. 

The raw material to produce the CO, by this process is 
usually high-grade foundry coke. This is either burnt 
directly on the grate of a steam boiler or gasified in a gas 
producer. In the latter case the gas obtained is intro- 
duced into the boiler through a nozzle and burnt with the 
least possible excess of air, so that the CO, content of 
the flue gases is between 16 per cent. and 18 per cent. 
Among the other gases contained in the flue gases there are 
nitrogen, oxygen, and sulphur dioxide. The steam 


generated by the heat of combustion supplies the power 
and heat required on the plant, being used to drive a 
steam engine, the exhaust steam of which is used to boil 
The flue gases, after leaving the boiler, are 


the lye. 


N.—CO, pre-compressor. 
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O.—Liquefaction compressor. 
P.—Liquid CO, filling scales. 
Q.—CO, snow towers. 
R.—Three-piston dry ice press. 


ICE FROM COKE 


to 1 kilo. of coke are required for | kilo. of dry ice. Addi- 
tional electric power is only a more economical proposi- 
tion if there is a very cheap sources of supply. 

The utilisation of waste CO, from lime and magnesite 
kilns requires similar plant to that just described. As 
the flue gases from such kilns show a considerably higher 
CO, content than with plants producing from coke, viz., 
a content up to 30 per cent., a smaller absorption plant is 
required. The amount of heat obtained from kiln gases 
due to its low temperature is not sufficient to supply the 
whole power and heat to operate the plant. These require- 
ments must be covered by the combustion of any fuel since 
there are no boiler flue gases available for the recovery of 
CO,. The somewhat smaller absorption plant and the 
possibility of using a cheap fuel for the generation 
of power and heat may be small advantages over coke 
plants, but, on the other hand, a plant of this kind has 
got to be near the existing kilns. 

The method, which was previously used to a great 











FIG. 2—ABSORBER TOWERS UNDER 
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extent for obtaining carbon dioxide from carbonates by 
the action of sulphuric acid or hydrochloric acid, is no 
longer used, being too costly. 


CONVERSION oF CO, into Dry Icz. 


Nearly all processes now in practical use for the con- 
version of CO, to dry ice lead through the liquid state. 
Liquefaction is generally carried out in three or four 
stages, great attention being paid to the complete removal 
of oi! and humidity. By heat abstraction from within or 
from the outside, the liquid CO, is converted into solid 
form. In the year 1931] various processes were competing 
for precedence in the production of dry ice, developed 
since the start of this industry in 1925, notably the 
following :— 


(1) Solidification of the liquid CO, either by slow 
expansion from within or by freezing from outside. 

(2) Production of CO, snow by the expansion of 
liquid CO, which is then flooded with liquid CO, and 
frozen by further expansion in one or more stages into 
a dry ice block. 

(3) Production of more or less loose or dry or moist 
CO, snow by the expansion of liquid CO,, followed by 
the mechanical compression of the snow into dry ice. 


The processes (1) and (2) at first appeared to be the most 
favourable, since it seemed possible to manage without a 
mechanical press. But there is no doubt that not enough 
attention was paid to the physical property of CO,, 
namely that solid CO, has a higher specific gravity than 
liquid CO,, and to the practical effect of this fact. In the 
transition of the liquid CO, into the solid state the volume 
decreases, so that it is not possible for a firm hard block of 
dry ice simply to form automatically. As a result of this 





the triple point in a closed space by means of the expansion 
of previously cooled CO,. After a certain length of time 
the pressure is raised to a point just above the triple 
point, so that the CO, now entering does not solidify, 
but percolates through the snow in its liquid form. The 
gas given off is drawn off from the top. After a further 
length of time the gas is drawn off from below through 
the CO, snow until atmospheric pressure is reached. This 
process is carried out one or more times for each block 
and in this way the snow crystals are brought closer and 
closer to each other, resulting in blocks with a specific 
gravity of 1-3 to 1-4. It has, however, been found that 
the specific gravity is not evenly distributed, and to-day 
the Carba process is carried out in the compression 
chamber of a hydraulic press. 

In the Linde-Siirth system, the block is produced by 
liquid CO, at a pressure considerably above the solidifica- 
tion point, being allowed to expand along the side walls 
of the block formed at this pressure. In this opera- 
tion the gas expanded to atmospheric pressure is discharged 
from the bottom of the producer. 

The process evolved by the Dry Ice Corporation is 
used nearly exclusively in the United States. CO, snow 
is produced in the compression chamber of a dry ice press 
by the expansion of liquid CO, to a pressure slightly below 
the triple point and the snow is then pressed to dry ice— 
process (3). Only enough CO, snow is produced in one 
operation as is required for one dry ice block. 

Owing to the fact that the above systems now make 
use of a mechanical press, they are all identical with 
each other except for the formation of snow in the com- 
pression chamber. Vertical presses are used, two or more 
in number, according to capacity. 

Maschinenfabrik Esslingen uses an essentially different 
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FIG. 3—-THREE-PISTON DRY ICE PRESS 


difficulty, the “‘ compressionless ” processes, 7#.e., the pro- 
duction of dry ice blocks without the use of mechanical 
pressure, were not nearly so widely used as had been anti- 
cipated and predicted. On the contrary, it was found 
that dry ice blocks with a high specific gravity evenly dis- 
tributed throughout the block could only be produced in 
large numbers with a press, and this is to-day by far the 
most usual process ; in fact, in the main countries of pro- 
duction practically the only process. Besides maximum 
purity, customers demand a high and evenly distributed 
specific gravity, since this minimises the loss through 
evaporation and makes it possible to saw up the block into 
uniform weights and sizes as required. 


PROCESS FOR THE PRODUCTION OF Dry IcE. 


In the Freundlich-Stapp process liquid CO, is cooled 
down to the region of the triple point (5-3 atmospheres 
absolute), placed in a_ well-insulated container and 
expanded slowly, so that it gradually passes into the solid 
state while the temperature drops considerably—as in 
process (1) above. Special care must be taken that the 
liquid CO, is not frozen while actively cooling, as other- 
wise the block will not be solid, but will turn out a spongy 
mass full of bubbles. The expansion gases are then re- 
liquefied and complete the cycle. However, as it has 
been found that the specific gravity of the dry ice produced 
in this way is not high enough, it is now treated further 
in a mechanical press. 

The Maiuri process is similar to that just described. 
A multi-stage refrigerating machine on the ammonia 
absorption system is used to convert the liquid CO, 
into solid CO, by means of heat extraction. The ice cans 
are surrounded by a jacket in which the ammonia 
evaporates. At the top of the can CO, gas at about 7 to 8 
atmospheres enters, liquefies, and freezes from below just 
below the triple point. In this way a dry ice block is 
gradually formed. The production of one dry ice block 
takes about eight to twelve hours, according to the size 
of the block, and is similar to the method of making blocks 
of water ice. The number of cans required depends on the 
desired hourly or daily capacity. Steam at 3 to 4 atmo- 
spheres absolute is used to bring about the necessary 
low temperatures by means of the absorption refrigerating 
machine. At present, however, Maiuri confines himself 
to liquefying the CO, gas at low temperature and pressure. 
By expansion of the liquid into the compression chamber 
of a hydraulic press, CO, snow is produced and com- 
pressed into dry ice. 

In the Carba process—as in the process (2) mentioned 
above-—CO, snow is first produced immediately below 





process. A fairly compact CO, snow is produced at a pres- 
sure slightly below the triple point, for which cylindrical 
producers are used with a total capacity equal to prac- 
tically a whole day’s output. One of these producers 
can hold CO, snow for thirty or more dry ice blocks. 
They are generally unloaded directly into a movable 
two or three-piston press—see Fig. 3—in which sufficient 
snow is automatically taken from the CO, snow column to 
produce one dry ice block. This dry ice press can be con- 
nected up to any of the snow producers. With this method 
therefore, only one press is necessary, even for a large 
output, and the CO, snow can be stored with only very small 
loss of gas. This makes the production of snow to a 
certain degree independent of the liquefaction plant, and 
it can be looked after by one man. 

In certain cases, where very low temperatures are 
available, as, for instance, in the liquefaction of air for 
the recovery of nitrogen and oxygen, flue or other waste 
gases containing CO, can be cooled down so low that the 
CO, is deposited directly in solid form as snow, which is 
then compressed into dry ice. 

Experience has shown that in respect to a high and 
uniform density, there is a certain relationship between 
the pressure applied, the duration of the compression, 
and the ratio of the length of the block (in the direction 
in which the block is compressed) to its cross section. 
The higher the pressure exerted and the longer it lasts 
and the smaller the length of the block, the greater and 
more homogeneous becomes the specific gravity of the 
finished block of dry ice. In order that long blocks 
meeting these requirements may be manufactured, the 
Esslingen system makes use of three-piston presses 
in which the block is compressed from three sides, as 
shown in illustration, Fig. 3. 


PowER CONSUMPTION AND PRODUCTION CosT. 


The power requirements in all the above systems, 
starting from CO, gas at atmospheric pressure, do not 
differ widely. The entropy diagram shows a small advan- 
tage if intermediate expansion in one or several stages 
is carried out, but this saving of power is offset by the 
higher degree of attention which is required. 

In contrast to liquid CO,, the consumption of which is 
only slightly greater in summer than in winter as a rule, 
the use of dry ice is largely confined to the hot weather. 
Furthermore, the demand often varies considerably from 
day to day according to the weather. As the output of 
the plants generally remains steady, these fluctuations 
are met by the storage either of dry ice or of snow (as 
in the Esslingen process), which can be compressed 





into dry ice as required. Where liquid CO, is sold as 
well, the fluctuations can be counterbalanced to a certain 
degree by diverting the production from dry ice to liquid 
CO,, or vice versa. 

There are cases where the CO, gas production is not 
uniform, so that it is serviceable to store liquid CO, 
in high-pressure bottles holding up to 10 tons. Larger 
quantities are often stored in well-insulated, low-pressure 
containers at pressures of from 8 to 12 atmospheres and 
temperatures between —45 deg. and —35 deg. Cent. The 
gas formed by absorption of heat is reliquefied and cooled 
from time to time. 

The cost of production of dry ice is compesed of the 
cost of the fuel, e.g., coke, the cost of the purifying mate- 
rials, running, maintenance and spares, wages and salaries, 
depreciation and interest. The ratio of running costs 
to capital depreciation and interest in the coke plant is 
about 1:1; in a plant where the CO, gas is recovered 
as a by-product, ¢.g., alcohol distillery, it is 3:2. The 
capital expenditure is, of course, least when the CO, 
gas is available as a by-product, as in certain chemical 
processes or in distilleries, where the cost of purifying 
plant is also avoided. In plants for CO, from natural 
springs, where deep borings are necessary, or for CO, 
from breweries, the prime costs would be about the 
same as those for a coke plant. The running costs of a 
coke plant, however, are hardly higher than those of the 
other types of plant mentioned, because not only the 
CO, gas is obtained from the coke, but also the heat 
and power for running the plant. 

The cost of production of 1 lb. of dry ice, including 
capital, depreciation, and interest, would be : 


For a fermentation plant of a distillery about 0- 6d. 
Po ee Se ae »  0-@d. 


In addition must be reckoned office and sales costs. 
The selling price, including packing, is between 2d. and 3d. 


FIELDS OF APPLICATION FOR Dry Icz. 


According to circumstances, dry ice is despatched in 
non-returnable cardboard boxes or insulated containers 
which, after emptying, are returned to the supplier. 

Dry ice is used in increasing quantities wherever water 
ice or mechanical refrigeration cannot be applied, or only 
imperfectly. Dry ice must therefore not be considered 
as a rival to them, but can often be applied in conjunction 
with them. Its rapid and extensive application is due to 
its particular properties, namely, its evaporation to a gas 
(not a liquid), low temperature (about —79 deg. Cent.), 
double the refrigerating capacity with about half the volume 
compared to water ice, CO, gas layer surrounding the 
commodity, which acts as a preservative of al! perishable 
foodstuffs, and only half the heat conductivity of air. 
As a result the price of dry ice is not nearly so high as it 
appears at first sight. 

Owing to these advantages, dry ice is particularly suit- 
able for the cooling of goods during transport and distri- 
bution ; above all, of ice cream, for which it is used in 
place of the mixtures composed of water ice and salt. 
The application of dry ice eliminates the corrosion set up 
by salt water solutions in transport containers. Many 
confectioners give dry ice preference in the preparation of 
ice cream. 

Dry ice plays an important part in the transport and 
distribution of fish where it is used as an additional 
refrigerant, the CO, gas preventing the growth of bacteria. 

Among many other applications are the transport of 
meat, poultry, eggs, butter, vegetables, and the 
storage of fruit in an atmosphere of CO, gas ; in engineer- 
ing for cold shrinking machine parts; cooling and softening 
aluminium rivets ; regulation of instruments at low tem- 
peratures ; cold treatment of special steels; for refrige- 
rators, show cabinets; in the chemical industry to 
facilitate grinding and mixing of dyes and gummy 
products ; for medical purposes; freezing to stop flow, 
e.g., caissons, leaky pipes; drying solutions by freez- 
ing out water, increasing the aleohol content of wine ; 
and for laboratory cold tests. 

Where circumstances make it more favourable dry ice 
can be supplied instead of liquid CO, in which case the 
dry ice is despatched to the user who puts it into stationary 
containers. Therein the dry ice automatically reverts 
into the liquid state. High freight costs as well as 
the capital outlay for a large stock of cylinders can be 
avoided in this way. 


SUPPLY AND DEMAND. 


The increasing demand for dry ice in all countries 
shows that it will become more and more important as it 
becomes better known. About 100,000 tons of dry ice 
were produced in America in 1936, in England about 
13,000 tons, and in Germany and France about 1000 to 
2000 tons, and several thousand tons in other countries. 
In the summer of 1937 the sale of dry ice in Germany 
had doubled. 








TRAVELLING SCHOLARSHIP FOR SAFETY STUDENTS.— 
A travelling scholarship to the value of £100 has been 
offered by the National “‘ Safety First ’’ Association to the 
writer of the best essay on ‘“‘ The Prevention of Accidents 
Among Young People.” The scholarship has been pro- 
vided by Imperial Chemical Industries, Ltd. The 
scholarship fund will be expended on a visit to the United 
States or Canada or both during the summer of 1939. The 
successful candidate will be required to submit a report on 
return and if this report satisfies the examiners a further 
monetary award not exceeding twenty guineas might be 
given. Entrants must be between the ages of eighteen and 
twenty-five and must be students at a recognised 
educational institute, college, or university, or be 
apprentices. Both sexes are eligible for entry. The essay 
must consist of not more than 5000 words and should deal 
with either road or industrial accidents. The award will 
be given subject to the entrant satisfying the judges at 
an oral examination to be held in London. The closing 
date for receipt of entries will be March Ist, 1939. Entry 
forms and all additional particulars may be had on appli- 
cation to the General Secretary, National ‘* Safety First ”’ 
Association, 52, Grosvenor Gardens, London, 8.W.1. 
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Woodworking Machinery. 


7 E have recently had brought to our attention three 
new types of woodworking machines, built by 
Thomas Robison and Son, Ltd., of Railway Works, 
Rochdale. Of these three machines, the largest—illus- 
trated in the accompanying engraving, Fig. 1—is one of 
two recently shipped to the order of the South African 
Railways and Harbour Board, for the working of heavy 
timbers used in the construction of railway carriages and 
wagons. The machine, as illustrated, is an electrically 
driven double-end tenoner, fitted with six special gaining 
spindies, with a capacity for timber up to 24in. wide and 
8in. thick, in lengths from 6ft. to 8ft. between shoulders 
of tenons. Single tenons up to 6in. long can be cut, and 
double tenons can be worked on the bottom scribing 
spindles. Each machine is fitted with two top and two 
bottom tenoning heads, and, in addition, two top and 
two bottom scribing heads and two cross-cutting spindles. 





swivelling and canting adjustments are controlled from 
the front of the machine. An important point in the design 
is that the travelling head is arranged to swivel and cant 
about the same point, so that, to whatever working position 
it is adjusted the saw breaks through the fence in the 
same place. Furthermore, the arrangement of the exhaust 
hood is such that it automatically adjusts itself in relation 
to the saw and is therefore operative in every working 
position. 

An entirely automatic backward and forward travers- 
ing motion for the travelling head is provided by a self- 
contained hydraulic oil pressure circuit, which is con- 
trolled by a pedal. Since both the operator’s hands are 
free, he can readily manipulate the stock. By means of 
limit stops, the saw carriage may be made to move once 
forward and then return, or to and fro continuously, or 
it can be instantaneously reversed at any point on its 

















FIG. 1—DOUBLE - END 


For working the multifarious operations of cross-trenching, 
six special gaining or trenching heads are provided, as 
already mentioned. 

The tenoning spindles are arranged to cant 15 deg. in 
either direction, and the scribing spindles can be canted 
up to 15 deg. inward or 5 deg. outward for angle work. 
Saws of 18in. diameter, giving a 6in. depth of cut, are 
carried on the cross-cutting spindles, which, in addition 
to the usual vertical adjustment, are also arranged to cant 
up to 30 deg. The saw spindles are provided with a revers- 
ing motion, enabling the cutting operations to be performed 
from either above or below the timber. 

Arranged three at the front and three at the back of 
the machine are the gaining spindles, which are mounted 
on the heavy cross beam. They are provided with a cross- 
traversing motion through machine-cut racks and pinions, 
and are arranged to cant 15 deg. to either side of the 
vertical for angle trenching or square trenching on curved 
timbers. They can also be swung through an angle of 
120 deg. to a horizontal position in line with the cross beam, 
and securely locked. In this position the headstocks can 
be brought close together for ordinary tenoning work on 
short stock. The gaining heads are adaptable for heavy 
routing and the undercutting of trenches, while overlaps, 
step trenches, and so forth can be worked by turning the 
spindles to the horizontal position and bringing two heads 
close together. 

All the heads on the machine are separately driven 
by built-in 7} B.H.P. squirrel-cage motors, operated 
through an automatic starter. They are all controlled 
from a central push-button station mounted on a pedestal 
on the floor at the front of the machine, as shown in the 
engraving. A master “‘ stop ” push button is incorporated 
for breaking the current to all motors simultaneously in 
the case of an emergency. 

In operation, timber is automatically fed through the 
machine by synchronised travelling chainways. The 
overhead pressure device in this arrangement is of the 
firm’s patent continuous power-driven rubber-faced 
travelling pattern. The drive is synchronised with the 
feed change. The feed is controlled through a gear-box 
driven by multiple vee belts from a separate 3 B.H.P. 
motor and three rates of feed—9ft., 16ft., and 25ft. per 
minute—are available. A separate 2 B.H.P. motor is 
used for the power traverse of the movable headstock. 

The firm states that two important factors for efficient 
and continuous operation of large tenoning machines are 
accessibility for setting up and ease of cleaning. It claims 
that the design of this machine fully complies with these 
requisites, especially inasmuch as the heads have a 
generous spacing. 

The machine illustrated in Fig. 2—known as the 
‘“ Hydraulectric ’’ cross-cutting and trenching machine— 
is a development of the already familiar straight line 
travelling head cross-cutting and trenching machine. It 
can be used for a number of different operations and it is 
claimed to have a large output when used for repetition 
work, such as in case and box-making factories. The 
travelling head has a vertical adjustment of 5}in. for 
trenching and so forth. It is arranged to swivel up to 
45 deg. to either side of its normal horizontal position, 
also to cant up to 45 deg., provision being made on both 
adjustments for locating the intermediate angles of 15 deg. 
and 30 deg. The machine is therefore capable of a wide 
variety of angular and compound angular work. All the 





TENONING MACHINE 


forward stroke. Additionally, the forward speed can be 
varied and a quick return action effected. For controlling 
these movements of the saw carriage, all the stops are 
arranged to be readily adjustable from the front of the 
machine. 

Fitted with a 5 H.P. motor to drive the saw and a $ H.P. 
motor for the hydraulic feed, the machine can be supplied 
to suit either A.C. or D.C. The maximum cutting 
capacity, according to the makers, on the A.C. machine, 
which carries an 18in. diameter saw, is as follows :— 
20in. x 5in. to 

25in. x lin. 
13in. x 5in. to 

17in. x lin. 
18in. x 5}in. 


Straight cross cutting ... 

Angular cross cutting at 45 deg. 

Straight trenching up to 2}in. deep ... 

Angular trenching up to 2}in. deep at 
45 deg. 4 OGRA SS: Regt 


Se ce 12in. x 5}in. 
On the D.C. machine, which carries a 20in. 


diameter saw, 























Fic. 2—CrRoss- CUTTING AND TRENCHING MACHINE 


these capacities are slightly less, by reason of the larger 
motor carcase required. 

In Fig. 3 we illustrate another new woodworking machine 
designed and manufactured by the firm. It is an elec- 
trically driven band saw in which all the working parts and 
the saw, with the exception of the small portion required 
for cutting, are totally enclosed within the machine frame. 
It is claimed that the special construction of the main 
pillar, clearly illustrated in the engraving, gives rigid 
support to the top saw pulley unit, resulting in absence 
of vibration when it is in operation. Ready access to all 
working parts is given by the hinged doors. The saw pulleys 
are supported by ball bearing sleeve mountings, which are 
stated to relieve the spindles of strain. Each pulley, 
designed to run at 1000 r.p.m., is 30in. in diameter and 
can take a saw up to l}in. wide, and each is fitted with a 
synchronous foot-operated mechanical brake. A special saw 
straining device is incorporated, which operates through 





knife-edges loaded with spring-cushioned sectional weights, 
These weights can be adjusted to vary the strain to suit 
the width of saw being used, and the weight lever is so 
arranged as to be as close as possible to the saw pulley 
rim. The -whole device is carried within the machine 
pillar. 

The machine is driven by a 3 H.P. rotor and stator A.C. 
unit built directly on to the bottom saw pulley spindle 
controlled by a direct-on-the-line starter arranged on the 
machine pillar. The main saw table has dimensions of 
30in. by 34in., and it is arranged to cant up to 45 deg., a 
graduated scale and pointer being fitted to register the 





























FiG. 3—-BAND SAW 


angle of cant. An auxiliary side table is also provided. 
The capacity of the machine is a maximum of I4in. under 
the saw guide, and 28in. from saw topillar. 








Zinc Rout Carp Roorine.—-The second publication of 
the Zine Development Association, Ltd., has recently been 
issued, and is entitled ‘‘ Zinc Roll Cap Roofing.” It is 
well illustrated with photographs and drawings, which 
add considerably to the concise, detailed descriptions of 
the various methods of application of zinc to roofs. Copies 
of the booklet may be obtained from the Association at 
Great Westminster House, Horseferry Road, London, 
S.W.1. 

THE ENGINEERS’ GuiLp.—We have received a booklet 
containing an exposition of the policy and activities 
recommended by the Council of the Engineers’ Guild to 
members and prospective members of the body. The 
booklet also gives a brief history of the origin of the 
Guild, together with such information as its objects, 
membership, subscriptions, temporary constitution, and 
temporary by-laws. In the first instance, this book is 
being issued mainly in the London area, and application 
for it should be made to the secretary, care of Midland 
Bank, Ltd., 1, Central Buildings, London, S.W.1. 

BomeR CONSTRUCTION IN GERMANY.—The opening 
lecture of the seventh session of the Engineers’ German 
Circle, which was held at the Institution of Mechanical 
Engineers on Monday evening, November 7th, was given 
by Dip.-Ing. F. Weber, a member of the Executive Com- 
mittee of the Vereinigung der Deutsche Dampfkessel-und- 
Apparate-Industrie E.V., of Dusseldorf, who took as his 
subject “ Boiler Construction in Germany.” Dealing 
with land types the lecturer stated that modern flue boilers 
were now generally constructed with arched crowns and 
corrugated tubes. In recent designs the heating of outer 
boiler walls had been abandoned. The development of 
water-tube boiler design had been marked by increases 
in working pressures, temperatures, and outputs. Twenty 
years ago the average pressure of water-tube boilers in 
Germany was 15 atmospheres; to-day it was 50 atmo- 
spheres, and the highest pressure was 150 atmospheres. 
The average output twenty years ago was 7:5 tons, and 
had now risen to 35 tons, while the largest water-tube 
boiler running in Germany had an output of 160 tons of 
steam per hour. Dealing with boiler materials, the 
lecturer pointed out that there had been a careful re- 
organisation of material inspection and analysis, and 
workshop methods. Welding was now freely used, and 
success had attended the introduction of the Roeckner 
process of rolling seamless drums. Riveting had been 
abandoned almost altogether, and welding was now em- 
ployed on drums for working pressures up to 80 atmo- 
spheres, while solid forged and rolled drums could safely 
be employed for all pressures up to 200 atmospheres. 
In the matter of hydraulic tests, the official regulations 
had been amended to do away with the double pressure 
test now considered harmful, and for welded drums a test 
pressure of 1-3 times that of the working pressure was 
used, and with seamless drums 1:1 times. The lecturer 
showed various new designs of German boilers of the water- 
tube type, also La Mont, Benson, Loeffler, and Schmidt 
boilers, designed for stoker firing and direct firing with 
Kraemer mills. Experiments were being made to reduce, 
if possible, the size of combustion chambers by the 
admission of secondary air. A good discussion followed, 
and the questions were answered by the lecturer and Herr 
Konejung, the chief engineer of the German Boiler Makers’ 
Association. 
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Rail and Road. 


UNDERGROUND RatLway PRoJeEct IN CHIcAGo,—Plans 
for an underground railway system in Chicago, costing 
about 40 million dollars, have been approved, and a grant 


of 18 million dollars has been made towards the cost by 
the United States Government. 


British Locomotives For Sour Améerica.—On 
Saturday, November 5th, the first four of eight locomotives, 
built by the Vulean Foundry, Ltd., for the Buenos Aires 
Great Southert Railway, left Liverpool on the Lamport 
and Holt cargo vessel ‘ Delane.”” The engines each weigh 
80 tons and their tenders 31 tons. 


PROPOSED AMERICAN Rattway MERrGER.—A proposal 
has been lodged with the United States Interstate Com- 
merce Commission for the merging of the Chicago, Mil- 
waukee, St. Paul and Pacific Railroad with the Chicago 
and North-Western Railroad. It is stated that such a 
merger would effect a saving of more than 10 million dollars 
a year. The total length of lines operated by the two com- 
panies amounts to over 19,500 miles. 


PRopUCcER Gas FOR Roap VEHICLES.—A Committee 
representing the Mining Association, the Coal Utilisation 
Council, and the British Coal Utilisation Research Associa- 
tion, has been set up to make a comprehensive study of 
the economic and operating problems involved in the use 
of producer gas as a fuel for road vehicles. In the opinion 
of the Coal Utilisation Council, the principal obstacle to 
such development is that progress in this country is 
hampered by existing regulations for the licensing and 
working of road vehicles. 

New Sours Wages Rartways.—The report of the New 
South Wales Railways for the year ended June 30th, 1938, 
shows that earnings for the financial year increased by 
£1,669,620 to £19,486,116, and the working expenses 
totalled £13,759,988. Traffic handled involved the opera- 
tion of over 4,216,300,000 mger ton miles and 
5,311,000,000 goods ton miles, the total train mileage being 
20,202,952. In connection with the new line between 
Sandy Hollow and Mary Vale, trial survey and final 
location work were carried out and construction work is 
proceeding from four points. A total of 82 miles of earth- 
works was comple’ during the year, and work is in 
progress over a further 29 miles. 


New THamMes BRIDGE aT Bray.—As part of the 
projected Maidenhead by-pass, a bridge costing £128,000, 
designed by Sir Douglas Fox and Partners, is to be built 
over the Thames near Bray Lock. It will be a three-span 
structure, consisting of a single clear span over the river 
of 270ft.. and two side spans each 38ft. long. Main 
steel plate girders will carry a reinforced concrete deck, 
the superstructure being supported by a heavily piled 
foundation. The width of the bridge will be 100ft. 
between parapets, and it will carry dual carriageways, 
cycle tracks, and footpaths. It is expected that the 
new bridge, which is being built by Sir William Arrol 
and Co., Ltd., will be completed in about two years. 


L.M.S. ApporntMEeNTS.—The following appointments 
have been approved by the directors of the London, 
Midland and Scottish Railway Company :—Mr. A. C. 
F. Calladine, assistant operating manager, Glasgow, to 
be assistant (passenger services), chief operating manager’s 
Office, Euston; Mr. R. F. Harvey, assistant to super- 
intendent of motive power, Euston, to be assistant 
operating manager, Glasgow ; Mr. L. B. Shoppee, signal- 
ling assistant, chief operating manager's office, Euston, 
to be assistant outdoor superintendent (signalling), 
chief operating manager’s office, Euston; Mr. T. Tandy, 
district locomotive superintendent, Saltley, to be assistant 
to superintendent of motive power, Euston ; Mr. R. White, 
assistant to divisional superintendent of motive power, 
Glasgow, to be district locomotive superintendent, Saltley. 


ConcRETE RoaD ReEsuRFACING.—As an experiment 
a length of concrete road in Pennsylvania has been 
resurfaced with a 2in. layer of concrete by the vacuum 
process. This method was adopted in preference to the 
complete relaying of the road, as it was considered that 
if a new concrete finish could be made to bond effectively 
with the old slab so that it became an integral part rather 
than an added, but separate, layer, a thickness of 2in. 
was adequate. There had been extensive scaling and 
cracking of the old road, and before work was begun all 
loose scale was removed. The vacuum process of laying 
the concrete utilised the weight of the atmosphere on 
vacuum suction mats to force a bond between the new 
material and the previously roughened and grouted 
surface of the old road. In removing the excess water 
the vacuum process was regarded as an important factor 
in reducing shrinkage stresses in the thin topping which 
might otherwise have tended to weaken the bond. 

L.M.S. SIGNALLING ScHEME FoR Wican.—The London, 
Midland, and Scottish Railway Company has prepared 
a scheme, costing £93,000, which involves the complete 
re-equipment of the signalling arrangements in the Wigan 
area, including both the North-Western and the Wallgate 
stations, together with lines in the vicinity. It provides 
for the replacement of the existing ordinary semaphore 
signals by colour light signals, and the electrical opera- 
tion of many of the points. The whole of the working 
will be concentrated in three new signal-boxes, which will 
do the work of twelve existing signal-boxes. Wigan 
(North-Western) Station, which is on the main line from 
London and Crewe to Preston and Scotland, consists of 
five through platform lines and five terminal bays, with 
400 trains being dealt with daily. Wigan (Wallgate) 
Station, which practically adjoins the North-Western 
Station, is on the Manchester (Victoria) and Southport 
(Chapel Street) line of the L.M.S., with a line to Liverpool 
(Exchange) Station branching off immediately north of 
it. The station consists of two through passenger, two 
platform lines, and one bay line, and some 300 trains are 
dealt with daily. Much shunting work which is per- 
formed in the vicinity of both stations will likewise be 
expedited when the new signalling is in operation. The 
area covered by the resignalling extends from about 1 mile 
south to 14 miles north of the North-Western Station, 
and from 1 mile east of Wallgate Station to 1} miles on 
the line towards Liverpool and 1} miles on the line towards 
Southport. 





Miscellanea. 


PirHEAD Batus.—At the annual conference of the 
Miners’ Welfare Committee, Major-General Sir Frederick 
Sykes said that this year pithead baths, costing £667,000, 
have been installed. The number of baths completed or 
under construction at the end of this year will be 313 
separate installations, with accommodation for 400,000 
persons, and costing 54 million pounds. Further con- 
tracts are to be placed for sixty-four baths, costing more 
than a million pounds. 

A New Atumintum Factory in Soura WaLes.—The 
recently formed South Wales Aluminium Company, Ltd., 
has completed negotiations with the Rheola Estate in the 
Vale of Neath for the acquisition of 200 acres of land 
above Resolven for the erection of a new aluminium works. 
The company, which has been promoted by Swiss interests 
in association with the British Aluminium Company and 
the Aluminium Company of Canada, a nominal 
capital of half a million pounds. The new undertaking 
has no connection with the alumina plant of the British 
Aluminium Company being erected at Newport in Mon- 
mouthshire. 

Lonpon’s Marn Dratnace.—The Fire Brigade and 
Main Drainage Committee of the London County Council 
recently reported that during 1937-38 the two outfall 
stations of London’s main drainage system dealt with 
106,014 million gallons of sewage and rainfall. The four 
sludge vessels employed by the Council made trips to sea 
totalling about 150,000 miles to dispose of the 2,207,600 
tons of sludge produced. The cost of the whole London 
main drainage system, which includes, besides the outfalls 
and the sludge vessels mentioned above, 420 miles of 
sewers and eleven pumping stations, was £823,884 during 
the year under review. 

INTERNATIONAL ENGINEERING CONGRESS, GLAsGow, 
1938.—The attendance at the International Engineering 
Congress, held in Glasgow from June 2lst to 24th, was 
970 persons, of whom 552 were members and 118 were 
overseas delegates and honorary members, and their ladies. 
Twenty-two countries were represented at the Co q 
The net income from registration fees was £1773, and the 
miscellaneous income £64. The broad items of expendi- 
ture were office expenses, general printing, postages, &c., 
£861; admission and rents in Exhibition, £117; trans- 
port and catering, visits and excursions, £688; printing 
transactions, £606. The deficit is being met by the ten 
institutions that co-operated in the Congress. 


A Jorstinc Box Compounp.—In his presidential 
address to the London Branch of the Association of Mining 
Electrical Engineers, Mr. W. C. Barry described a cold 
pouring joint box compound. It consisted of a black 
pitch-like liquid, which could be readily poured, and a 
hardening agent in the form of a paste. Just before the 
compound is required the two are mixed, and at once 
begin to thicken. The volume change takes place whilst 
the compound sets, and this eliminates the necessity for 
tipping up boxes after pouring. The speaker went on to 
say that to test the ability of the new compound to 
prevent ingress of moisture, joints had been prepared 
with it and exposed for a year to severe weathering, to 
artificial changes of temperature, and in some cases to 
complete immersion in water during the whole period. 
After those tests the joints still gave Megger readings of 
infinity, and the electrical breakdown value was satis- 
factory. Neither the dielectric resistance nor the break- 
down strength of the compound was as great as that of the 
pitch types, but both were ample for the purpose. 


Uses or Litarum.—A few years ago the supplies of 
commercially available lithium in the United States were 
deemed very small and widely scattered, and only limited 
use was made of this, the lightest metal known. The 
mineral technologists of the United States Bureau of 
Mines, realising the importance of increasing the supply 
and of expanding the technologic applications, have 
recently re-surveyed the nation’s resources of low-grade 
lithium ores and have developed a method of concentrating 
and extracting lithium compounds from spodumene 
(lithium feldspar). The surveys and developments have 
proved so successful that lithium may now be regarded 
as one of the cheaper readily available metals. This has 
consequently greatly increased the potential field of use, 
which now extends to the air conditioning field, where a 
65 per cent. solution of lithium chloride has proved an 
excellent dehumidifying agent ; to glass technology, where 
lithium oxide as a constituent gives desirable optical and 
other properties; to the ceramic industry, where the 
lithium compounds have shown valuable properties as in 
fluxing, vitrification, and bonding; and to many other 
industrial applications. 

REFRIGERATION IN LENS MakInNG.—For many years 
camera manufacturers and opticians have been faced 
with the problem of lens breakages which are liable to 
occur when removing the lenses from the grinding block 
and the pitch from the lens. In an average works these 
breakages have amounted to nearly 10 per cent. of the 
output. The lenses in their rough state are fixed for 
grinding and polishing to runners or lens holders shaped 
like mushrooms, which hold any number of lenses between 
four and a hundred. Each lens is individually fastened 
to the runner by warm pitch, which sets hard and holds 
it firmly in position. After grinding the lenses have 
hitherto been removed from the holder by hand with a 
small mallet and knife. A fair amount of pitch adheres 
to the lenses after removal, which had to be cleaned off 
before anything further could be done, and in this opera- 
tion a considerable number of breakages was unavoidable. 
This removal operation is now being carried out at the 
factory of Kodak, Ltd., by a “Coldair” refrigerator 
unit installed by the General Electric Company, Ltd. 
The unit contains a solution of two parts of methylated 
spirit and one part of water, the temperature of which is 
reduced to about 5 deg. Fah. The lens holders or runners 
are placed in a wire basket and immersed in the liquid for 
one or two minutes. Upon removal from the unit the 
lenses need just a touch of the fingers to slide them off 
the holders practically free from pitch. The principle 
invoked is that of difference in coefficients of contraction, 
the glass contracting more readily than the pitch at low 
temperature. 





Air and Water. 


New AmMERIcAN ArrsHip.—Reports from the United 
States say that a new rigid airship costing 3 million 
dollars is to be built and plans have been prepared by the 
Navy Department. 

SALE OF GREENOCK SxHirpyaRD.—Instructions have been 
given by National Shipbuilders’ Security, Ltd., for the 
sale of the Greenock shipyard, formerly belonging to 
Harland and Wolff, Ltd., and closed down in 1928. 


Fatmovuts Port Improvement Works.—TIncluded in 
the improvements being made by Coast Lines, Ltd., at 
its Falmouth wharves is one at which there is a depth of 
18ft. at low water, which will be 255ft. long upon com- 
pletion. 

AEROPLANE SPEED ReEcorD AtTreMpT.—lIt is reported 
that an attempt to set up a new speed record for land 
planes is shortly to be made by the Royal Air Force. The 
machine to be used is a specially prepared Supermarine 
“* Spitfire,” fitted with a Rolls-Royce “ Merlin ” engine. 

Works PURCHASE BY THE Arr MrnistTry.—It is reported 
that the Air Ministry is negotiating for the purchase of 
the Heathshall Works at Dumfries. These works, which 
are about 1} miles outside Dumfries, were originally used 
for the manufacture of the Arrol Johnston motor car, 
and were later purchased by an aero-engine company 
which went into liquidation before production began. 


Lioyp’s RecisteR Wreck Returns.—During the 
quarter ended June 30th last the gross reduction of the 
mercantile marine of the world, as a result of vessels 
being wrecked or broken up, totalled 119 ships of 313,362 
tons gross. Thirty-five of these ships, aggregating 93,609 
tons gross, were owned in Great Britain and Ireland. 
Wrecks accounted for sixty-two ships of 138,039 tons. 


Nortu Atitantic Arr Matt Service.—According to an 
Air Ministry announcement an experimental air mail 
service across the North Atlantic will begin next spring, as 
soon as the seaplane base at Botwood, Newfoundland, is 
clear of ice. Inauguration of an experimental service will 
depend upon the results of air refuelling trials to be carried 
out by the “ Cabot,” one of the strengthened Empire 
type of flying boats. 

New Yvucostav Warsuip.—An order for the machinery 
of the new Yugoslav flotilla leader, to be built by the 
Ariatic Shipyards, Ltd., at Split, has been placed with 
Yarrow and Co., Scotstoun. The order for the machinery 
and boilers is valued at £300,000. The company already 
has a considerable amount of work in hand, including a 
flotilla leader, three destroyers, two escort vessels, and 
two gunboats for the British Navy. 


New LancasnireE Arecrarr Facrory.—The Air 
Ministry has notified the Preston and Blackburn Corpora- 
tions that an aircraft assembly factory is to be set up at 
Salmesbury, in conjunction with the English Electric 
Company, Ltd., on a site jointly owned by the two Cor- 
porations. The project of the Ministry to build an air- 
craft factory at Freckleton, on the west side of Preston, 
has been abandoned, as the ground has been found un- 
suitable for the purpose. 

Low LeveL or THE THAMES.—At a recent meeting of 
the Thames Conservancy, the Chairman, Captain Jocelyn 
Bray, said that the flow of the river, as measured at 
Teddington Weir, was very much below the normal. 
During October the daily average natural flow was at the 
rate of 670 million gallons, compared with the standard 
average for October of 900 million gallons. The year’s 
rainfall to the end of October was some 5-29in. short of 
the normal 22-55in. for that period. 


“SHIPBREAKING ON THE CiyDE.—Application has been 
made to the Board of Trade by Smith and Houston, Ltd., 
the shipbreakers, of Fyfe Park, Port Glasgow, for permis- 
sion to use an area 1300ft. long by 300ft. wide below low 
water in the Holy Loch, opposite Broxwood, for the pur- 
pose of temporarily beaching large ships to prepare them 
for breaking up. According to Shipbuilding and Shipping 
Record, the firm proposes to sink a small vessel for mooring 
purposes. Power would be obtained from an overhead 
cable which is carried across the head of the loch from 
Sandbank to Kilmun. 


Accrss To Rineway Arrport.—Following a joint con- 
ference at Manchester, officials were instructed to prepare 
plans for the extension of Princess Parkway beyond the 
Cheshire boundary with the object of affording adequate 
access to the Ringway Airport, and at the same time 
improving the traffic arrangements between Manchester 
and Cheshire. The conference also directed that plans 
should be prepared for the construction of a road running 
from east to west, connecting the proposed extension of 
Princess Parkway at Ringway with the main Manchester 
to Chester road at a point a few miles south of Bowdon. 


TRANSFER OF R.A.F. CoasTaL AREA HEADQUARTERS.— 
By the end of the current financial year the Royal Air 
Force Coastal Area headquarters at Lee-on-Solent is to 
be transferred to the Admiralty, to be commissioned as 
the ashore headquarters of the Fleet Air Arm. Among 
the other air stations of the R.A.F. Coastal Air Command 
to be handed over to the Admiralty are the School of 
Naval Co-operation at Ford in Sussex, the training station 
at Donibristle in Fife, and the training station at Worthy 
Down near Winchester. The Lee-on-Solent station has 
an extensive water frontage, with runways for seaplanes 
and flying boats, and a large aerodrome. 


Arm Force Expansion Ptans.—The Secretary of State 
for Air recently stated in the House of Commons that the 
expanded programme of 1750 first line aircraft would be 
achieved next March, and that the authorities were now 
concéntrating on the completion of the programme 
announced last May, which comprised a metropolitan first 
line strength of 2370 machines and an overseas strength of 
500 machines. The Air Estimates for next year would, he 
anticipated, be in the region of £200 million. In connec- 
tion with the fighter force, he said there would be 
a substantial and progressive increase in our first-line 
strength, amounting to about 30 per cent. over the pro- 
gramme now authorised. The number of fighter aircraft 
now on order or to be ordered under the new proposals 
would amount to between 5000 and 6000 machines. 
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DEATH. 


On November lith, Str Watrer Greorce Kent, C.B.E. 
of Ben Hale, Stanmore, Chairman and Managing Director 
of George Kent, Ltd., Luton, aged 80. 











WORLD TRANSPORT, 


THE position which transport is rapidly assuming 
in the whole civilised world provides food for 
reflection. Not very many years ago the sale of 
transport was much the same as the sale of any 
material commodity. Individuals or companies 
undertook to carry passengers or goods at so many 
pence per passenger- or ton-mile, and they so 
adjusted their charges that they could make a 
profit on the transaction. In the course of time 
that simple individualistic plan suffered a change. 
It became clear, for example, that complete 
individualism was undesirable on highw ays. Toll 
bridges and toll roads—often owned by “ indi- 
viduals ’’—became a nuisance and an interference 
with the freedom of traffic. They were therefore 
taken over by public authorities and maintained 
by a specific levy in the general rates. Later the 
Government itself stepped in and, in part, 
nationalised the roads by meeting some of the 
cost of construction and maintenance out of 
inland revenue. That is the position in many 
countries to-day. Thus we see the growth of the 
idea that transport could not conveniently remain 
a wholly individualistic enterprise. But, whilst 


the ownership of the roads themselves has passed 





into public hands, the rolling stock has remained 
to this day private property, and the owners of 
it are still allowed to sell the use of their vehicles 
in any way they please. Apart from a few restric- 
tions on passenger transport, no Rates Tribunal 
controls the charges for haulage made by public 
road carriers. With the coming of railways a 
new condition arose. The railways built and main- 
tained their own roads. Despite the fact that 
nominally any one who so desired, and was ready 
to pay toll, might put a vehicle on any line, the 
railways soon became the exclusive property of the 
owning companies, and little trace of their 
origin and kinship with highways remained. They 
were, both in their tracks and rolling stock, 
private property, and so they have remained 
in this country. It is of some importance to 
notice that tramway undertakings were never 
wholly the property of individuals since they made 
use of the public highways. 

The history of common roads indicates very 
clearly the trend of thought in all countries with 
regard to the carriage of passengers and goods. 
Transport is coming to be regarded as a public 
service, like the provision of water and sanitation. 
Hence the ordinary laws of economics do not 
apply. The value of an essential national need 
cannot be estimated by the addition and sub- 
traction of pounds, shillings, and pence. . The 
logical step has followed in France, Germany, 
and many other countries. There the railways 
have been taken over by the State and the loss 
on them, which seems to follow invariably, is 
borne by the common purse. It is to be expected 
that some day the railways of the United Kingdom 
will suffer the same fate. Whether that will be 
a matter for regret or not turns largely upon the 
attitude taken in respect of transport finance. 
To those who retain the old idea of selling transport 
as other commodities are sold, nationalisation 
will always be anathema; but to others who 
regard transport as a national public service the 
failure to make ends meet will not appear to be a 
serious objection. They will contend that the 
total industrial gain from effective means of 
transport more than offsets the losses. The whole 
tendency of thought with regard to private 
ownership and individual management has under- 
gone so great a change in the last twenty years 
or so that we might anticipate that such outcries, 
such clamours of resentment, as have been heard 
in the past would dwindle to small proportions. 
For the fact is that the railways of the Kingdom 
are no longer attractive as investments and there 
is no great likelihood that they ever will be 
again. There is little or no doubt that the millions 
of shareholders would be happy to see the last 
of their shares if they were reasonably compensated 
for them. There are not a few people who hold 
that all means of public transport should be 
co-ordinated and operated by a single State 
authority. In the London Passenger Transport 
Board we have an example on a relatively small 
scale of the end sought. The contention is 
that only in that way can useless rivalry be 
removed, justice be established, and the public 
be served to the greatest advantage. On these 
matters we do not express an opinion, but are 
satisfied to observe the direction which the affairs 
of world transport appear to be taking. 


It is a matter worthy of note in this connection 
that practically every civilised country in the 
world has come to consider that public transport 
should be supported, in part at least, by the com- 
munity as a whole, and that direct profit making 
is no longer a necessity. Thus, without exception, 
public highways are provided, in part or wholly, 
for road traffic, much railway extension in recent 
years has been made possible only by Government 
grants and loans, there is not a single air service 
which does not depend for its existence and con- 
tinuance on a subsidy granted by the State, and 
many Powers give subsidies to shipping. Further- 
more, in several countries, notably Germany and 
France, special concessions, for one reason and 
another, are given to the users of the railways, 
whilst in this country the rates on several municipal 
tramways, notably those at one time under the 
London County Council, were not sufficient to 
meet the cost of maintenance, extension, and 
operation. Without discussing the individual 
particularities of these several means of trans- 
portation, we do not think it can be questioned 
that, in general, the opinion has gained, and is 
gaining, ground, that the carriage of people and 
freight is of such national and, in some cases, 
international, importance, that the balance of 
profit and loss cannot be estimated by the usual 





vast change to which a country like this, which 
still hankers after the individualism upon which 
its industrial greatness was built up, is not yet 
wholly acclimatised. 


X-Ray Analysis and the Properties of Materials 


THE stage of development now reached by X-ray 
methods of analysis is such as to permit physicists 
to explain, qualitatively at least, the properties 
of very many materials in terms of their atomic 
and molecular structures. The subject can no 
longer be lightly regarded as being one purely of 
academic interest. To-day the atomic physicist, 
after a quarter century’s work in his laboratory, is 
in a position to pass on to the practical chemist 
and metallurgist information of direct value to 
them in their investigations. To-morrow, if we 
read the signs correctly, these workers will in turn 
be able to transmit the benefit of their new know- 
ledge to the engineer. Superficially considered, 
it might be alleged that X-ray analysis merely 
explains, or tries to explain, the familiar properties 
of familiar materials long ago discovered and 
applied in practice. When, however, we reflect 
upon the almost haphazard course which metal- 
lurgical and chemical discovery has so far followed, 
this view of the subject ceases to be tenable and 
in its place we must extend a welcome to the pro- 
spect of a more orderly and rational development 
held out by X-ray analytical methods. In support 
of this attitude towards the subject we may note 
two facts mentioned by Sir William Bragg in the 
course of his Andrew Laing lecture—reprinted 
elsewhere in this issue—before the North-East 
Coast Institution of Engineers and Shipbuilders. 
Sir William tells us that it is possible to build up 
groups of four carbon atoms in one or other of two 
different ways. One of these ways is known by 
X-ray analysis to correspond with the structure 
of diamond. The other is not found in Nature. 
Here we have good evidence to the effect that 
X-ray analysis is not necessarily confined to the 
explanation of the known properties of known 
materials and that it may one day provide direct 
guidance to the discovery of new artificial sub- 
stances which—like carborundum, calcium carbide, 
and certain other products already known—do not 
occur naturally. Again, Sir William tells us some- 
thing about ‘‘a very curious principle” which 
X-ray analysis has revealed by its application to 
the study of metallic alloys. It appears that the 
influence of a metal atom on the properties of the 
alloy in which it is incorporated is primarily 
determined by its size and the number of electrons 
which it contributes to the common stock. In 
other words, the atoms of two different metals 
will have the same determining influence on the 
properties of an alloy provided the atoms are 
similar as regards size and can spare the same 
number of electrons. This discovery seems to 
promise the opening of a new chapter in the orderly 
evolution of the metallurgy of alloys. 

Nevertheless, while we recognise the growing 
practical import of X-ray analysis, we still find in 
it much for surprise and wonderment. It operates 
almost entirely on an inductive basis. The inter- 
pretation which it places on the X-ray pattern of a 
material is of an indirect and problematical 
nature. The structure of the atom or molecule is 
not directly revealed—as is cystalline structure 
under the microscope—but has to be inferred from 
an X-ray pattern which is not a first-hand picture 
of the structure. If the methods of X-ray analysis 
are to secure practical consideration and applica- 
tion, it is essential that they should be shown to 
rest on a fundamentally sound scientific basis, and 
that the validity of the interpretational procedure 
employed should be established beyond all chal- 
lenge. At present there would appear to be room 
in this respect for some assurance in two main 
directions. In the first place, a critical reader of 
Sir William Bragg’s lecture might object that the 
procedure employed is really an interpretation of 
the mystic signs yielded by X-ray analysis in 
terms of the known properties of the material 
analysed and does not provide primary independent 
evidence concerning the molecular structure. 
Consider, for instance, the statement that the 
lubricating properties of graphite are explained 
by the fact that the carbon atoms composing it are 
linked strongly together in sheets, the attraction 
between sheet and sheet being feeble. One seems 
justified in asking whether the X-ray pattern of 
graphite yields direct evidence of the union of the 
atoms in this manner er whether the interpreta- 
tion of the X-ray pattern has been primarily 
influenced by a knowledge of the properties of 
graphite. The same question may be asked con- 
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bakelite, cellulose fibre, and other materials 
mentioned by Sir William in the course of his 
lecture. Secondly, a critical reader might direct 
attention to the fact that the descriptions given of 
molecular structures are all based on the assump- 
tion that the ultimate structure of matter can be 
explained in terms of mass particles exercising 
attraction upon each other. The theory of the 
subject thus appears to be strictly in accordance 
with the tenets of classical mechanics and to be 
based on a postulate which is wholly antagonistic 
to relativistic physics. According to Einstein 
and Infeld, the work of Bohr, de Broglie, Schréd- 
inger, and others requires us “to abandon the 
description of atomic events as happenings in 
space and time” and to seek their explanation 
along the lines of quantum physics and wave 
mechanics. What path of escape from the quan- 
dary here presented are we to follow ? 

For the moment perhaps a simple, readily- 
understood interpretation of the results of X-ray 
analysis, even although in its deeper implications 
it leaves us in a dilemma, may best serve to 
encourage the practical application of this new 
branch of science. At the same time, those respon- 
sible for its development will be the first to realise 
that it cannot be allowed to rest permanently on 
a basis concerning the scientific legitimacy of 
which reasonable doubt may be expressed. The 
very simplicity of the explanations offered of the 
properties of materials in terms of their alleged 
molecular structure provides some ground for 
suspicion. That suspicion is not alleviated when 
we observe that the structures assigned to the 
materials imply that Nature works on a molecular 
scale in a manner similar to, or strongly reminiscent 
of, the manner in which the engineer deals with 
massive bodies. Experience teaches us that the 
old belief that Nature’s fundamental ways are 
simple was ill-founded and that her secrets are 
hidden from man’s understanding behind a veil 
of complex texture. X-ray analysis is leading 
physicists, chemists, metallurgists, and engineers 
into a strange new world. It would be extra- 
ordinary and altogether too fortunate if we could 
pass into full possession of it without being 
required to break away from traditional doctrines 
and simple beliefs concerning the universe and the 
laws which govern its phenomena. 








Obituary.. 





JOHN BELLISS. 


ENGINEERS, particularly in the Birmingham and 
Midlands district, will regret to learn of the death of 
Mr. John Belliss, which took place on Wednesday, 
November 9th, at the Queen’s Hospital, Birmingham, 
following a short illness. Mr. Belliss, who was seventy- 
one years of age, was active to the last, and was 
working at his desk on Friday, November 4th, when 
he was taken ill. He was a son of the late Mr. John F. 
Belliss, of Birmingham, and served his engineering 
apprenticeship with his uncle, Mr. G. E. Belliss, of 
G. E. Belliss and Co., of Birmingham, which firm later 
became Belliss and Morcom, Ltd., of Ledsam Street, 
Birmingham. 

He began his training in 1883, and his association 
with the firm continued until his death, covering a 
period of over fifty-five years. After completing his 
apprenticeship Mr. Belliss was engaged in the erection 
of engines and other machinery built by his firm for 
naval ships then under construction on the Tyne for 
the British and Australian navies. In 1915 he was 
appointed a director of Belliss and Morcom, Ltd., and 
his activities were principally connected with the 
direction of the sales side of the business, in con- 
nection with which he paid visits to Australia and to 
Canada. 

He took a keen interest in the work of several insti- 
tutions and scientific societies, and was a valued 
member of the Institution of Mechanical Engineers, 
and served on its Council. From 1934 to 1935 Mr. 
Belliss was Chairman of the Midland Branch, 
and he was largely instrumental in starting the 
Steam Group, of which he was the first Chairman. 
He was also interested in furthering the work of the 
Birmingham Association of Mechanical Engineers, 
and served as its President for two years. He was, 
too, a life member of the British Association. 

In 1917 Mr. Belliss associated himself with the 
work of the Birmingham Chamber of Commerce, and 
was elected a member of Council. In addition to 
serving on the Finance Committee, and the General 
Purposes Committee, he did valuable work on some 
of the other standing committees, and in 1929 he 
was able, during one of his visits to Canada, to repre- 
sent the Birmingham Chamber at the annual con- 
vention of Canadian Chambers of Commerce, which 
that year was held at Edmonton. In 1930 he was 
elected President of the Birmingham Chamber, and 
his advice was particularly valuable in the organisa- 





tion of the Birmingham Section of the British Indus- 
tries Fair. For several years he was a member of 
the Fair Management Committee. 

Alongside his many industrial and_ professional 
interests, Mr. Belliss also found time to devote to a 
wide range of social activities, which owed much to 
his devoted personal service and his generous financial 
support. His death will be keenly felt as a loss 





among a large group of business and private friends. 
One characteristic of his many-sided personality may 
perhaps be recalled; it was his outstanding perti- 
nacity of character. Once his mind had been made 
up, on a particular issue, it was exceedingly difficult 
to drive him from his purpose, and setbacks to him 
were only a stimulus to further thought and greater 
effort to. accomplish the end he had in view. 
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Fluid Mechanics for Hydraulic Engineers. By HUNTER 
Rouse, Dr.-Ing. London, 1938: McGraw-Hill 
Publishing Company, Ltd. Price 30s. 

THE auspices under which this book has been pub- 
lished are explained in a note signed for the Engi- 
neering Societies’ Monographs Committee, by Mr. 
H. W. Craver, its Chairman. The American Societies 
of Civil and Mechanical Engineering, and the Insti- 
tutes of Electrical and of Mining (and Metallurgical) 
Engineering have made arrangements for the pro- 
duction, by the above-named publishers, of ‘‘ Engi- 
neering Societies Monographs,” selected books 
adjudged to possess usefulness for engineers or 
industry, but of limited possibilities of distribution 
without special introduction. Physically similar, the 
books will not be a series in the common use of the 
term. It is due to the four engineering societies that 
this information should be recorded, because their 
praiseworthy aim is, in Mr. Craver’s words, “‘ to make 
accessible to many users of engineering books informa- 
tion which otherwise would be long delayed in 
reaching more than a few in the wide domain of 
engineering.” _~ 

One of Mr. Rouse’s purposes in writing this book 
was to bring to the notice of engineers the fact that 
the theory of the subject may now be studied on a 
fully elementary basis, and deserves to be so studied 
by engineers, as a preparation for whatever purposes 
it may be put to in their subsequent practices. 

Following a chapter on Dimensional Analysis, the 
subject is presented in three parts relating, respec- 
tively, to fundamentals of hydromechanics, five 
chapters; to mechanics of fluid resistance, eight 
chapters; and to mechanics of wave motion, two 
chapters. In Chapter I, thirty-two pages, Dimensional 
Analysis is expounded, the elementary principles of 
flow stated, and an exposition given of the employ- 
ment of the z theorem, which was, the author recalls, 
“first brought emphatically before the engineering 
world” by E. Buckingham, in 1915. The reasoning 
in Chapter I is simpler than it may at first sight seem, 
the terms and concepts being carefully explained, but 
the engineer who can follow the exposition may be 
more severely tested in Chapter III, Generalised 
Equations. By skimming the book he may judge 
whether he is, or can become, sufficiently informed 
with regard to the concepts and theorems employed, 
to be able to follow the reasoning and computations. 
For research workers in this field the book is one of 
importance, as presenting, thoroughly and methodic- 
ally, exposition based upon consistent principles, 
and embodying studies which exemplify methods 
followed by leading investigators. The last chapter 
of Part II, Transportation of Sediment, is one which 
irrigation engineers, more especially, may be advised 
to study. As is indicated by its documentation, it 
tends to bring together the results of laboratory 
research and those of investigations carried out by 
engineers, and widely discussed. Similarly, other 
chapters may be regarded as having, apart from their 
place in the exposition as a whole, independent value 
in certain connections. 

The bases of the author’s reasoning and the manner 
in which he expresses and expounds elementary 
principles may briefly be indicated by references to 
the terminology and concepts which he employs. The 
meaning of “ dimensional analysis’ will, of course, 
be understood by engineers. As the author employs 
it, it is limited to four fundamental dimensions : 
length, time, mass, and force, expressed in~ the 
American units; foot, second, slug, and pound, the 
slug being, as is the pound, 32-17 times as large as the 
corresponding English units. Referring to the force 
characteristics in terms of which matter may further 
be described—namely, mass attraction, molecular 
friction, molecular attraction, and elasticity—the 
author observes that, in the study of fluid mechanics, 
it is not only advisable, but entirely reasonable, to 
consider these several types of force action as quite 
distinct from one another. In the course of his 
exposition of the x theorem, he explains that, since 
there are three fundamental dimensions in fluid 
mechanics—length, time, and mass, or length, time, 
and force—and eleven variables, the final functional 
relationship must contain eight = terms, and three 
variables ‘‘ must be common to each.” In Chapter II 
the equation of energy (Bernouilli’s theorem) is 
expressed in various ways, and the Euler equations of 
acceleration are explained ; also the theory and use 
of the “ flow net ” and the “‘ force potential.’’ Chapter 
III contains a very well-illustrated study of the 
vortex. In the chapter on “ Conformal Mapping” 





the reader is introduced to the theory of “ complex 
variables,” and the author explains the meaning of 
‘conformal representation,” and discusses ‘‘ source- 
sink ” combinations. 

Chapter VI, Applicability of the Fundamental 
Equations, may be regarded as the fulcrum on which 
the engineer will balance his judgment of the book in 
relation to his own capacities and the character of 
his work, and he may be advised to read its first page 
on his initial examination of the volume. Chapter 
VII, the first in Part II, relates to fundamental 
equations of viscous flow, and includes studies of 
viscous stress in terms of rate of deformation, and of 
the dissipation of energy through viseous action ; 
also an explanation of the Navier-Stokes equations. 
In subsequent chapters the author deals with 
problems in laminar motion, fluid turbulence, 
characteristics of the boundary layer and flow 
around immersed bodies, in closed conduits, and in 
open channels. The chapter on Transportation of 
Sediment should be read in conjunction with the 
part of Chapter I in which the author di 
similitude and the use of models. He observes, on 
page 25, that if true mechanical similarity is to exist 
between flow in the prototype and flow in its model, 
every dimensionless parameter referring to conditions 
in the model must have the same numerical magnitude 
as the corresponding parameter referring to the proto- . 
type. In the course of a thorough exposition of the 
principles and factors involved, he observes that “ true 
similitude is generally (Hng., usually) impossible 
when one and the same fluid is used, for it seldom 
happens that only one force property is brought into 
play.”” He continues: ‘ Even if one could reproduce 
the geometrical characteristics to true model scale 
(such characteristics including surface roughness as 
well as structural form), too great a reduction in 
scale would most certainly make viscous and capillary 
action of appreciable importance. Yet so partial 
have many laboratories become to the Froude number 
alone, that resulting discrepancies between model 
and prototype behaviour are blamed upon imperfec- 
tions—or ‘limitations’—of the theory of simili- 
tude.”” Those observations, and the whole of the 
context, should be studied with the closest attention 
by all engineers who are concerned with model 
studies. As regards the operation of hydraulic 
models in which a free surface is involved, there is 
added to the action of viscosity, the author points out, 
those of weight and surface tension, each to a different 
degree; so that accurate quantitative results are 
practically impossible. He concludes that, under such 
conditions, it is illogical to seek strict similitude—in 
particular because the cost of any fluid other than 
water for such studies will nearly always prove pro- 
hibitive. There follow some practical recommenda- 
tions as regards the employment of models. It is 
not to be overlooked, in this connection, that engi- 
neers who have studied the subject, without being 
able to handle the fundamental theory of fluid 
mechanics, have arrived at conclusions indentical in 
character with those of Mr. Rouse, by consideration 
of the impossibility of attaining to similitude in all 
respects. 

As regards Part III, in which the author expounds 
the Mechanics of Wave Motion, it may suffice to 
observe that he ably presents the general character- 
istics, with separate consideration of elastic, gravity, 
and capillary waves, and deals very usefully with the 
subject of gravity waves in open channels. The book 
concludes with an appendix presenting, with explana- 
tion of their origins and uses, physical properties of 
common fluids. 

The attempt has been made to describe this 
authoritative and well-documented work from the 
points of view of three classes of water engineers. A 
close study of the volume is recommended to the 
group comprising those who can fully, or largely, 
follow the author’s exposition of fundamentals. A 
second group including those engineers who, though 
well grounded in the subject, are not well acquainted 
with the concepts and methods of computation 
employed, are advised to regard it as instructive with 
respect to theory and informative in other respects, 
while those who are accustomed to rely upon empirical 
formule only will find, in many of the chapters, 
passages, the import of which they can readily under- 
stand, including some which will be of material help 
in the solution of problems that arise in water engi- 
neering practice in a very wide field. As a text for 
the purpose of instruction, the work presents such 
acceptable features as logical sequence, clear con- 
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ception on the part of the author of what he wishes 
to express, and a literary style which is both facile 
and forceful. 


The Brunels, Father and Son. 
Noster. London : Cobden-Sanderson. 
15s. 


By Creiia Bruner 
1938. Price 


Marc IsaMBARD BRUNEL and his son, Isambard 
Kingdom Brunel, were men who worked best in the 
limelight. In modern expressive slang it would be 
said that there was something of the dramatic in 
their make-up. They, and particularly the younger, 
were continually doing things that caught the public 
eye, and doing them in a way that focused public 
attention. Both father and son complained over and 
over again of the interference they suffered by the 
visits of notabilities and general sightseers to their 
works ; but one suspects that neither was so ill- 
pleased with the attentions that he could not support 
the inconvenience with complacency. Possibly this 
trait in their character may be attributed to their 
descent ,,5 Mare was a Frenchman through and 
through ; Isambard was half French, his mother 
being before her marriage the Miss Kingdom, from 
whom he took his name. Yet the son showed more 
remarkably than his father a love of splendour, 
amounting in his private life to ostentation and in his 
public work approaching the grandiose. He habitually 
thought on the heroic scale and m the grandest 
manner of the Victorians. The two most familiar 
instances of this bent of his mind are, not the width 
of its gauge alone, but his whole conception of the 
Great Western Railway, and, of course, the ‘“ Great 
Eastern” ; but it is just as clear in the decoration of 
his Duke Street house, with its walls panelled in 
plaster stained to imitate oak, its plaster pendent 
ceiling, Venetian mirrors, red velvet curtains, and all 
that contributed to what was then regarded as the 
“last word in sumptuous good taste,” as in a pocket 
cigar case carrying fifty cigars, or in the plans he laid 
for the erection of a Gothic castle at Watcombe, and 
even in the willing extravagance he lavished on Mrs. 
Brunel's dresses and adornments. 

That both father and son impressed the age 
in which they lived is evident from the public 


notice that their works were accorded. The 
father was adulated for his daring conception 
of the Thames Tunnel, and the son for the 


magnitude of his undertakings. Looking back a 
hundred years and more, we feel that men such as 
they served and fitted their time and generation. 
English engineering was at the height of its reputa- 
tion, and the English people rejoiced when it did 
things on the magnificent scale and with no small 
amount of display. There was, indeed, a measure of 
boastfulness in our national works which may have 
annoyed others, but kept us up to the mark. Later 
we became rather ashamed of claiming greatness ; 
we began to admit that others might be as great as 
we, and from that attitude there is an easy decline 
to equality and even second place. The Brunels, 
the adopted and half-adopted children of British 
engineering, brought to England a touch of the 
Gascon, but they found here a country ready to 
welcome it and made better by it. One sometimes 
wishes that we could boast ourselves back into pre- 
eminence again and become yet greater from doing so. 

In this excellent book Lady Noble shows us the 
more human side of the two Brunels. Earlier works, 
like Beamish’s Life of Mare Isambard, and Isambard 
the younger’s life of his father, Isambard Kingdom, 
dealt carefully with the technical work of the two 
great men. Lady Noble, the granddaughter of 
1. K. Brunel, is concerned mainly with the domestic 
and human side of her “ sitters.’’ She draws largely 
upon letters, and no doubt upon the anecdotes which 
have been current in her family for a century. Thus 
we get a lively and entertaining picture of the two 
men and their families; but both father and son 
were so given up to and absorbed in their work that 
when all is said and done their domestic life 
appears rather as a frame to a picture of their 
undertakings. Hence Lady Noble has had to 
include many references to the work on which they 
were engaged. They are adequate for their purpose, 
but the engineer who turns to this book for informa- 
tion must ever bear in mind that it was the authoress’ 
intention, admirably carried out, to deal with the 
Brunels from a human rather than a technical or 
material aspect. 

The personalities of both men were sufficiently 
exceptional to make their biographies entertaining. 
Mare Isambard had to struggle against adversity 
in his boyhood and youth. His father destined him 
for the Church ; the boy desired to be an engineer. 
After various scholastic vicissitudes in which his 
love of science and his hatred of the Classics stood 
in his way, he at length, through the influence of a 
cousin, secured a commission on a French frigate, 
and in 1786 sailed for the French West Indies, being 
then seventeen years of age. A few years later the 
French Revolution was approaching its climax, and 
young Brunel was subjected to various dangers. In 1793 
he had to make his escape from France to America, 
and there he began to display that ability for civil 
engineering which later brought him international 
distinction. He, with two other young émigrés, 
proposed to a rich American merchant, Thurman, 
that a canal should be cut between the Hudson and 





Lake Champlain, and they were engaged to carry 
out the survey. Young Brunel had always intended 
to return to the Navy, but the new bent that was 
given to his thoughts by this event caused him to 
remain in America where he became Chief Engineer 
of New York. That appointment lasted only a 
few years. In 1798 the idea of his famous block- 
making machine came to him, and in the following 
year he sailed for England. Here he met once more 
Sophia Kingdom, to whom he had been affianced 
six years before, and on November Ist, 1799, married 
her. They were devoted to each other till the end 
of their days; at the age of seventy-six, Sir Marc 
wrote: “To you, my dearest Sophia, I am indebted 
for all my success.” 

After the usual pioneer troubles the block-making 
machinery was completed and became the talk of 
Europe, even crowned heads inspecting it. Brunel 
then turned his inventive mind to the design, con- 
struction, and operation of saw mills and shoe-making 
plant. But he had no business instincts, and these 
ventures landed him in the King’s Bench Prison for 
debt. His bankruptcy was, in part, the immediate 
effect of the victory at Waterloo. Brunel had entered 
into a contract with the Government to provide the 
Army with shoes, and as soon as the power of 
Napoleon was finally broken, the shoes were no 
longer needed. He was left with 80,000 pairs on his 
hands. This fact, coupled with the success of his 
block-making machinery, weighed with the Govern- 
ment, and after many delays the House of Commons 
voted the sum of £3500 to release him from jail. 

That was in 1821. For the next few years he carried 
out various minor works, and then in 1824 he became 
engineer to the Thames Tunnel Company, and on 
March 2nd, 1825, the great work began. Brunel 
was at that time fifty-six years of age, and for the 
remaining twenty-four years of his life the ‘“‘ tunnel ” 
was constantly with him. Its story has been told 
very completely and technically by Beamish, but 
since it was by far the most important event in 
Brunel’s career, Lady Noble devotes many pages to 
it, always stressing, however, the human rather than 
the technical side. No one who reads her chapter 
can fail to be impressed by the perseverance, courage, 
and resourcefulness not only of, Mare Isambard, 
but of his only son, Isambard Kingdom, who risked 
his health and his life in the dangers which the 
work involved—dangers from noxious gases no less 
than from the frequent inrushes of water which on 
one occasion, at least, nearly cost the young man 
his life. 

Old Brunel lived to be eighty, tended by his devoted 
wife Sophia, and beloved, one gathers, by all who 
knew him. It seems possible, reading the letters and 
the records of events which Lady Noble puts before us, 
that he had in him more that commanded the affec- 
tions than had his son. But that may be because 
his career was more romantic; he had to make his 
own. position in the world, and to fight the opposition 
of his father. Isambard, on the other hand, found 
the road prepared for him. He entered upon his 
career in the Thames Tunnel and moved forward 
from success to success, and from riches to greater 
riches. We must remember also that he died at an 
early age, only fifty-three, and it is commonly noticed 
that it is in their declining years, after they have 
retired from the stress of great adventures and are no 
longer compelled to exercise their inherent forceful- 
ness of character, that there falls upon eminent men 
a peaceful and lovable eventide. Isambard was 
robbed of that period in which the kindly instincts 
respond to the tenderness and respect of friends and 
intimates. He was fighting to the end ; fighting for 
the last and the greatest of the magnificent schemes 
which germinated one after another in his brain. 
There is little doubt that the difficulties and dis- 
appointments of the “ Great Eastern’ hastened his 
death. But he had never spared himself; all through 
his life he was a tremendously hard worker, treating 
the requirements of his body—trest, food, and recrea- 
tion—with scant respect if they interfered with the 
work which his eager brain impelled him to pursue. 
Not as highly strung as his father, he was driven 
forward, with none of the restraints that force repose 
upon the sensitive, and wore himself out by his 
ceaseless comings and goings, and by the restless search 
for the attainment of new conquests in engineering. 
Even in the year of his death, when mortality was 
upon him, he caused himself to be drawn, in a couch 
placed on a carriage truck, across Saltash Bridge 
which was then nearing completion. That was a 
characteristic touch. Whatever had to be done, he 
must see to it personally, and in the most important 
of all his works—if not the most sensational—the 
design and construction of the Great Western Railway, 
he gave more in bodily health than he had to give. 
He died under the self-imposed load of the tasks with 
which he burdened himself. 

In this review of Lady Noble’s valuable biographies 
we have dwelt purposely upon that aspect of the lives 
of two very eminent engineers which she, herself, 
desired to stress. On their works, the Tunnel, many 
bridges, ingenious machines, great ships, and a 
splendid railway, other sources of technical informa- 
tion are available. We owe to our authoress thanks 
for the production of a volume which reveals to us 
the men behind these great undertakings ; and that, 
we venture to say, is as essential a part of the 
biography of engineers as of other men. 





SHORT NOTICES. 


The Principles of Cane Sugar Manufacture. 1938. 
By J. G. Davies. London: Norman Rodger. Price 10s.— 
This book is written for the non-technical reader who 
possesses very little or no knowledge of cane sugar manu- 
facture. The process of juice treatment is dealt with rather 
more fully than the machinery design, and in so doing 
certain simple chemical and technological ideas are 
discussed. ‘The scope of the book is therefore limited to 
these requirements. A fuller and more technical dis- 
cussion on cane sugar manufacture is to be found in already 
published literature and current journals, a very useful 
list of references to such books and journals being given 
in the author’s preface to the work. Except for three 
chapters, the text is concerned with the process of manu- 
facture and chemical control. It is based essentially on 
raw sugar practice, and a separate chapter deals with 
the elaborations of the process necessary for the produc- 
tion of direct consumption sugars. This mode of pro- 
cedure results in a more consolidated discussion and 
eliminates repetition. The book is adequately illustrated 
with a number of drawings and half-tone engravings, 
and should prove a valuable introduction to the methods 
and plant used in the sugar industry. 


The Motor Vehicle. Second edition. 
B.Se., and W. Steeds, B.Sc. London: Iliffe and Sons, 
Ltd., Dorset House, Stamford Street, 8.E.1. Price 
10s. 6d. net.—Rapid advances in the design of motor 
vehicle engines and chassis since this book was first 
published in 1929 have necessitated a considerable 
amount of revision and addition to the new edition. The 
sections dealing with engines have been extended and a 
new chapter on compression-ignition engines covers 
the latest practice. Much additional space has been 
devoted to parts of the book dealing with fuels, carbura- 
tion, clutches, fluid fly-wheels, synchro-mesh and pre- 
selective gear-boxes, and chassis suspension. There is 
no doubt that this new edition will be as valuable and 
authoritative a guide as its predecessor to students 
and others interested in motor vehicle design. 





By K. Newton, 


Applied Workshop Calculations. By W. A. J. Chapman, 
M.Se. London: Edward Arnold and Co., Ltd., 41, 
Maddox Street, W.1. Price 3s. 6d. net.—This little book 
deals in a practical way with the mathematical problems 
commonly encountered in machine shop work. In his 
preface the author states that he has endeavoured to follow 
the middle course between the academic and practical 
application of calculations in workshop problems. The 
information is given in a simple, straightforward manner 
which should prove useful, not only to students, but to 
those experienced in workshop practice. 
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Noise Reduction in Ships.* 
By R. 8. ROBINSON, B.Sc. 


THE structure of a ship represents an efficient medium 
for the transmission of sound throughout its bulk. There 
are also many sources of sound. Usually, the subject is 
considered purely from the passengers’ point of view, 
but it should also be borne in mind that the ship’s personnel 
are subjected to the loudest part of it, particularly the 
engine-room staff. Moreover, the cabins of many of the 
crew ure of necessity situated in noisy positions which 
offer no opportunity for relief. 

The effects of noise are none the less serious because 
the sufferer may be unaware of the cause and extent of 
the damage. 

Among the various methods of propulsion, the noise 
produced by internal combustion engines is of importance 
in view of the increasing popularity of the motorship. 
Whereas in earlier Diesel engines the maximum pressure 
in the cylinders rarely exceeded 500 lb. per square inch, 
in modern dual-cycle engines this figure rises to 700 lb. 
per square inch, and in some cases even more. Coupled 
with this we have lighter installations of greater horse- 
power and increased speeds of auxiliary equipment, such 
as Diesel-driven generators. Off-setting these to some 
extent are mechanical improvements in valve gear, more 
efficient silencing, &c. The principal complaint against 
ship noise is that it often interferes with sleep. 

The ordinary mechanism of hearing is assisted by 
“bone conduction,” in which the bones of the skull play 
apart. The fact of laying the head on a pillow in a cabin 
helps to increase the efficiency with which structure- 
borne sounds are heard. For this reason the modern pro- 
vision of cabin beds rather than bunks is advantageous, 
since these can be isolated by means of suitable mountings 
from the cabin floor upon which they rest. 


How Sovunp ts TRANSMITTED IN SHIPS. 


The general structure of a ship is ideal for the propaga- 
tion of sound energy. In the first place, the principal 
sources of noise (i.e., machinery, &c.) are rigidly coupled 
to the structure and enable vibrations of the moving 
parts to be directly communicated. In the second place, 
steelwork propagates sound from one surface to another 
with little loss of energy. We are therefore mainly 
concerned with the following :— 


(1) Direct air-borne sound, i.e., sound energy radiated 
from the engines or other sources of noise. This 
impinges upon, and is transmitted through, the casing 
to the adjacent parts. It is conducted easily along 
alleyways, &c., by reflection from the bounding surfaces. 

(2) Indirect air-borne sound, i.e., sound which 
impinges upon the casing and travels along (not 
through) it to distant parts of the ship, being radiated 
again as air-borne sound from the ship’s plating. This 
is really a combination of air-borne and structure-borne 
sound. 

(3) Structure-borne sound, in which the audio- 
frequencies of vibrations in the machinery are directly 
transmitted to the hull and radiated thence in different 
parts of the vessel. 


If we disregard for the moment any question of reducing 
the sound energy at its primary source (i.e., by engine 
modifications), we see that there are these three paths 
which must be considered in any methods by which we may 
attempt to reduce noise. 

In the case of both types of air-borne sound we can 
attempt to insulate against sound propagation either 
in the engine-room itself or in the passenger accommoda- 
tion, or both. We can also attempt to reduce it by other 
means. 

In the case of structure-borne sound we must provide 
mechanical isolation of the source by the use of resilient 
mountings, and this provides a problem of some practical 
difficulty on shipboard. 


SOUND-ABSORBING MATERIALS. 


Broadly speaking, hard materials such as steel, concrete, 
plaster, &c., have practically no sound-absorbing capacity ; 
in fact, they are efficient reflectors of sound. On the 
other hand, soft fibrous materials such as felts, cushions, 
carpets, &c., are good sound absorbers. (Note the differ- 
ence in reverberation between an empty room and a well- 
furnished room.) Table I gives the absorption coefficients 
for various materials :— 


TaBLE I.—Sound Absorption of Miscellaneous Materials. 


Material. Absorption 
coefficient at 
500 c.p.s. 
intl ee.” os ys cuse oe 0-01 
Plaster and cement surfaces 0-02 
GRIT S555. pie reenc iene 358 0-02 
Wood—painted ... 2... .0- +. <0. see, 0°03 
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Rubber carpet saoppactiead«. smal, hee. Lice ee 
Fibre boards, }in. thick (painted) ... ... 0-12 
Se aS IEE ORT 
Fibre boards, }in. thick (unpainted)... 0-2 -0-3 
Acoustic plasters. ... 22.0 22. 2.2 ss. 0-2 -0-3 
ee a rE 
High efficiency materials especially manu- 
factured for acoustic purposes -1 oe 06 0-8 
tats Ue 1-0 
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It is relatively easy to produce special materials of 
high sound absorption. Difficulties arise, however, when 
appearance, strength, application, resistance to fire, and 
other practical properties are involved. There is a wide 
range of products commercially available to meet these 
different requirements, but the majority are unsuitable 
in varying degrees for use on shipboard. Table II 
gives a short list of materials which, to the author’s 
knowledge, have been employed on ships. The absorption 
is given for various frequencies. 

The efficiency of all these materials, with the exception 
of Nos. 1, 2, and 7, is impaired by repeated painting. 
This loss, however, can be minimised by taking certain 
precautions during this operation. The asbestos products 
are, of course, fireproof, due to their composition. Material 
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No. 7 can also be produced in a fireproof form. Materials 
Nos. 3, 4, and 8 are generally employed for sound-insulation 
purposes behind panelling in passenger accommodation. 
Materials Nos. 1 and 7 would appear to be most suitable 
for engine-room use. Cork slab (No. 9) has been used for 
this purpose, but its absorption coefficient is compara- 
tively low, and the author does not regard it as a safe 
material owing to the risk of fire. When employed for 





TaBe Il.—Sound Absorption of Materials Used in Ships. 


Absorption coefficient at various 
frequencies (cycles per second). 





No. Description. 




















Mean 
for the 
range. 
250 500 | 1000 | 2000 | 250- 
2000 
1. Asbestos fibre tiles with 
drilled surface, lin. 
thick... ... ... ...] 0°55 | 0-75 | 0-85 | 0-80 | 0-74 
2. Cane fibre tiles with 
drilled surface, ]}in. 
thick... ... ...  ...| 0-43 | 0-98 | 0-79 | 0-57 | 0-69 
3. Asbestos fibre sheets, 
2in. thick... ... ...| 0-55 | 0-65 | 0-75 | 0-80 | 0-69 
4. Asbestos fibre sheets, 
lin. thick... ... ...{| 0-50 | 0-55 | 0-65 | 0-70 | 0-60 
5. Sprayed asbestos, lin. 
thick... ...  ... .../ 0°45 | 0-70 | 0-70 | 0-75 | 0-65 
6. Sprayed asbestos, }in. 
thick... ...  ...  ...| 0:30 | 0-35 | 0-50 | 0-60 | 0-44 
7. Acoustie felt surfaced 
with thin perforated 
plating, lin. thick ...| 0-29 | 0-62 | 0-80 | 0-72 | 0-61 
8. Flexible asbestos 
blanket, }in. thick ...| 0-20 | 0-60 | 0-65 | 0-70 | 0-54 
9. Cork slabs, 2in. thick...) 0-17 | 0-35 | 0-27 | 0-34 | 0-28 
10. Fibre board, yin. thick 
(unpainted) ... ...} 0-20 | 0-24 | 0-22 | 0-23 | 0-22 


Tested by N.P.L.—Nos. 1, 3 to 6, 8. 
is , Acoustical Materials Association (U.S.A.)—No. 2. 
- » P. A. Sabine—No. 7. 
re » F. R. Watson—No. 9. 

»» several authorities (average)—-No. 10. 
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cold storage insulation this objection does not apply 
as the cork is covered with cement or other non-inflam- 
mable protection. 


EXPERIMENTS IN THE ABSORPTION OF MARINE ENGINE 
NOISE. 

The estimation of the probable reduction due to a given 
line of treatment is, of course, a matter of everyday 
practice. There are, however, various technical difficulties 
associated with the application of existing data to ships’ 
engine-rooms and some practical checking appeared 
desirable. To this end, some practical tests were under- 
taken with a machine designed to simulate the noise of 
a large Diesel engine. This consisted of rollers rotating in 
a large steel drum, coupled with excentrically set gears, 
and driven by an electric motor. By varying the relative 
speeds of the components and adjusting the sounds they 
emitted (by acoustic materials and damping), a fair 
imitation of this particular noise was produced, of the 
same loudness as that obtaining on ships. The machine 
was mounted on wheels in a large room adjusted to the 
acoustic conditions of a ship’s engine-room. An adjacent 
room was treated with acoustic materials in varying 
quantities to produce predetermined reductions in total 
noise. By moving the machine between the adjacent 
rooms the comparative loudness levels were measured. 
Noise reductions up to 15 phons were observed, and it 
was found that good agreement with the calculated 
values was obtained in practice. Nothing new emerged 
from this work, except the practical confirmation of 
values for the type of noise appertaining to the engines 
of motorships at the same degree of loudness. 

It may be mentioned here that the effect of acoustic 
treatment on engine noise is subtractive. That is to say, 
a correctly estimated reduction of 10 phons reduces a 
noise of 100 phons to 90. It also reduces 90 phons to 
80, and so on. This is convenient in practice because it 
means that whatever noise level is encountered, it can 
definitely be reduced by a predictable amount. There is, 
however, a limit to the extent to which this can be done 
in practice, because, with each increment of total absorp- 
tion, the reduction in phons becomes slightly less. In 
general, for shipwork not less than 7 phons should be 
attempted, and the limit is reached for engine-rooms 
between 12 and 15 phons, according to the area of casings, 
&c., available for treatment and the efficiency of the 
material. Incidentally, high efficiency materials are 
absolutely essential for ships’ engine-rooms, otherwise an 
insufficient effect is produced in relation to the cost of 
application. Although there are the practical limits 
referred to above, this method appears desirable in a 
ship because it affects the level of sound produced by the 
propelling machinery (or auxiliaries) in the engine-room 
itself, which is the source from which most of the ship’s 
noise proceeds. Less noise here means less noise available 
for radiation in the passenger accommodation. Since 
thermal insulation of the casings in way of passenger 
accommodation is already a matter of general practice, 
the addition of sound insulation to the thermal insulation 
does not present any serious practical problem. 


STRUCTURE-BORNE SOUND AND ISOLATED MACHINERY 
MounrtTINGs. 


Having referred to the propagation of sound along the 
steelwork of a ship’s structure as one of the paths by 
which it is conducted, we should consider the mechanical 
isolation of the ship’s machinery from the hull itself. 
This is a matter of considerable importance from the 
standpoint of both vibration and noise, and one which 
is attracting the attention of marine engineers to-day. 

Anti-vibration mountings are common enough in land 
practice, and have frequently been applied to auxiliary 
engines on shipboard, but the problem of flexibly mounting 
the main propelling machinery is one of great practical 
difficulty, particularly with large engines. It is, of course, 
well known that it is not merely sufficient to fix a machine 
on springs, rubber, or other resilient material between 





the bed-plate and the foundations. The general principle 
is to produce a mounting such that its natural period 
of vibration is considerably lower than the frequency of 
any disturbance arising in the machine itself. Very 
careful design is necessary in relation to the frequencies 
involved, loading, static and dynamic stiffness of the 
isolating material, as well as the directions of the oscillating 
forces concerned. The taking up of the movement of 
the engine upon its supports in relation to the propeller 
shaft presents some difficulties from the marine engineering 
point of view. 

We are not concerned with this particular problem 
here except in so far as such methods (as are to-day 
available) affect the noise produced by a given machine, 
(i.e., the proportion of structure-borne noise as compared 
with air-borne). So far as the author’s experience goes, 
there is no doubt that, when applied to the main pro- 
pelling machinery, the effect upon mechanical vibration 
is excellent. With regard to the effect upon the general 
noise, he is in doubt, because in some measurements he 
has made he has not been able to find a difference in 
structural sound attenuation between vessels with and 
without isolated mountings. In one case, however, in 
which considerable precautions were taken, he obtained 
a better figure than the normal. He attributes these 
variations to the great practical difficulty of isolating 
the many connections (other than foundations) between 
the engines and the ship’s structure such as the propeller 
shafts, exhaust pipes, general service pipes, &c. Even 
with reasonable precautions, it appears almost impossible 
to eliminate the many structural paths whereby audio- 
frequencies may be transmitted. The author has 
unexpectedly observed results in several ships comparable 
with those for structure-borne sound, deduced by Berg 
and Holtsmark for certain types of buildings. The whole 
subject is one upon which we require much more data 
in connection with ships. It is undoubtedly a most 
important step towards the production of vibrationless 
motorships. 

It should be noted that in using materials such as 
natural cork, rubber, felt, &c., in anti-vibration mount- 
ings, very high loading is usually necessary to bring the 
natural frequency of the material sufficiently low. Pro- 
vision for easy renewal of the mounting is therefore 
desirable because of the high stressing of the material 
and consequent deterioration. Springs of suitable design 
provide an excellent means of mounting auxiliary 
machinery such as generating sets. Where these are 
employed, the additional provision of rubber mountings 
for the springs is necessary in view of the high-frequency 
transmission through the springs themselves. 

Cooling water, feed and exhaust pipes all require flexible 
connections to obtain the best results. It should be 
observed here that short flexible connections are insuffi- 
cient; on water pipes, &c., about 3ft. appears to be 
necessary. 

In isolating fans and similar machinery by pads of 
damping material it should be observed that it is necessary 
also to insulate the holding-down bolts where they pass 
through the bed-plate and also the washers above the 
bed-plate. 

NoIsE. 


In connection with engine speeds, the author has 
observed that engine builders are sometimes concerned 
with the effect of a given number of revolutions per 
minute upon the sound produced. The following table 
(III) of readings taken on a fast passenger motorship, 
15,000 H.P. at 257 r.p.m., may therefore be of interest. 
Measurements were taken at the central point between 
the main engines, at the control platform level. Sound 
level given at zero revolutions is the background noise 
level due to the auxiliaries : 


Taster III.—Variation of Main Engine Noise with Revolutions 
per Minute. 
Sound level—phons, for twin 
dual cycle engines totalling 
15,000 B.H.P. 


Revolutions 
per minute. 
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It will be seen that the noise level increases fairly 
rapidly with the revolutions up to about 130 revolutions 
per minute, after which the curve flattens considerably 
and the increase in noise becomes correspondingly less 
as the higher revolutions are approached. The change 
of noise level for corresponding increments of speed 
naturally varies according to the design of engine. 


VENTILATING EQUIPMENT. 


Noise from ventilating equipment can be very disturbing 
to passengers. Fortunately, however, it is one of the 
simplest with which to deal in practice. : 

Air ducts, particularly those of the sheet metal variety, 
are, in effect, efficient speaking tubes transmitting any 
noise with ease along their entire length, due to the 
sound-reflective properties of the internal surfaces. The 
noises are created by air eddies from the fan blades, the 
hum of the motor, bearing noises, and sounds propagated 
by the rush of air through the ducts. All these pass with 
little loss through the trunking in two ways (a) through 
the air stream itself, and (b) through the metalwork of the 
ducts. 

Limitations of space available for equipment and ducting 
on shipboard are one of the difficulties confronting the 
designer of ventilating equipment. This has an important 
effect on the noise produced by the equipment. When 
the tip speed of the blades exceeds 55ft. per second, the 
air eddies shed by them produce noise which rapidly 
increases with the speed. Blade flutter is a prolific 
source of sound, and rigidity here is essential. 

When the velocity of the air in the ducts exceeds 20ft. 
per second, noises are produced by the motion of the air 
itself. In marine installations, the air velocity is usually 
much greater than in land practice and speeds of 40ft. 
per second are often used. Quiet running therefore 
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requires low speeds coupled with large duct work, and 
this increases the size of the installation beyond the 
limits of space usually available in ships. These difficulties 
can be overcome by the following provisions, adopted 
according to the circumstances of the case :— 


(1) Where a number of fans are housed together, 
the general noise can be reduced by acoustic treatment 
of the fan room itself. 


(2) Sound borne along the ducting through the air 
stream can be reduced to any desired extent by lining 
the interior of the ducting with a suitable absorbent 
over @ proportion cf its length. 

(3) Sound transmitted from the fans to the ship’s 
structure is reduced by the use of isolating pads in the 
mountings. 


(4) Sound passing along the metalwork of the ducts 
themselves is reduced by inserting a flexible, non- 
metallic joint near the fan. 


Items (1) and (2) are the most effective because they 
enable a predetermined control to be applied. Items 
(3) and (4) are desirable, but for various reasons are 
limited in their effectiveness on ships. Further details 
of items (1) and (2) are given below. 


Fan Rooms. 


A reasonably quiet fan room has a noise level of about 
75 phons. A noisy one may be anything in excess of 
this. Particularly in large vessels, where several fans of 
considerable horse-power may be grouped together, 
the noise is not only transmitted to distant parts of the 
ship vid the ducting, but may be disturbing to adjacent 
passenger accommodation. 

The use of a high efficiency acoustic material in the 
fan room will bring this noise down by 10 to 15 phons, 
according to the area which can be accommodated. 
In general, not less than 25 per cent. of the total internal 
area (including deck) should be treated. Good results 
are obtained at 50 per cent. of the total area. This method 
har been successfully applied to the fan rooms of many 
liners. In the case of one particularly large fan room 
which the author tested in a liner, the acoustic treatment 
consisted of lin. asbestos tiles, fixed on wood battens 
and secured by metal strips. Passenger accommodation 
was located above and around this casing, and in the 
portions most liable to suffer from noise lin. of asbestos 
felt was added behind the tiles. The results were as 
follows : 

Noise level inside the fan room ... 61 phons 
Noise level outside against casing 52 phons 
Both these figures are remarkably low. Measurements 
outside other casings in the vessel varied from 66 to 80 
phons. The value of 61 phons in the fan room itself 
may be compared with levels of 67 phons and thereabouts 
which the author has encountered in passenger accommo- 
dation near the duct outlets. 


Ducts. 


Since the interior of the duct work is highly reflective 
to sound (7.e., 99 per cent.) noises are propagated over 
long lengths with great facility. This is prevented by 
lining the interior surfaces with a sound-absorbing 
material. The greater the length so treated, the greater 
is the resulting noise reduction. The result obtained, 
therefore, is proportional to the amount of material 
installed. Several materials may be employed for this 
purpose, ‘such as fibrous absorbents behind perforated 
sheet metal, asbestos felt sheets, or acoustic asbestos 
board. Building boards made of wood fibre are some- 
times used, but their absorption is low and they are not 
fireproof. Also, with low absorptive materials the cost 
of application is considerably increased because of the 
greater length of treatment required. A reasonably 
efficient jin. material affords a practical solution for ship 
work, provided it is non-inflammable. 


LocaTING SOUND-ABSORBING MATERIALS IN THE 
ENGINE-ROOM. 


Whilst this subject has been discussed in its technical 
aspects earlier in this paper, a practical point occurs in 
locating sound insulation in engine-rooms. The author 
has frequently seen this specified to be applied over the 
same areas as the heat insulation. This is incorrect, 
because these areas are not necessarily coincident in 
position or dimensions. It is desirable to get the absorbent 
well down in the vicinity of the engines themselves, 
particularly (in Diesel engines) near the valve gear and 
below. It is also desirable to present it efficiently to 
the sound, i.e., to avoid applying on areas which will 
be hidden by the proximity of large tanks, particularly 
the rectangular ones. In such cases, it can be applied over 
the face of the tanks. 

Difficulties naturally arise on areas where there are 
a multiplicity of pipes, cables, &c., but the author’s 
experience is that if the matter is considered in an eaily 
stage of design, the whole of the pipe clips, &c., can be 
increased in length by the necessary lin. to 1}in. to enable 
the insulation to be accommodated. Also, it is not suffi- 
cient to apply sound absorbents only over parts where 
it is desired to reduce sound going through. The effect 
depends on the total area, and this is different for each 
ship. 

BLOWERS. 

Blowers often form a prolific source of noise. The 
author has measured several producing levels of 106 
phons. Owing to the gearing (when mounted direct 
on the scantlings) they are difficult to cope with. In 
one or two cases beneficial results have been observed 
to follow from enclosing them in a sheet iron case lined 
with asbestos tiles with an air space all round. Ample 
absorption in a properly designed air intake is also 
necessary. If the original blower*noise is less than the 
level of the engine itself, no result will follow. If the 
reverse obtains, the result is beneficial. Similarly, it 
is no use enclosing the blower itself if most noise is 
emitted through the air intake. Depending upon the 
design, radiation from the engine casing can also nullify 
the result. Treatment therefore depends largely upon 


Rotary Milling Cutters. 


DukinG recent years there has been a considerable 
increase in the use of rotary milling cutters for the 
working of ferrous and non-ferrous metals and alloys, 
ebonite, bakelite, and other materials. When used in 
conjunction with flexible drive machines and portable 
hand tools of the electric or air-driven type, these rotary 
cutters have proved particularly useful for die work and 
the dressing of metals in various forms. In the aircraft 
industry they have been adopted to a very large extent 
for the dressing of aluminium and aluminium alloy cast- 
ings for aero-engines, where there is often a considerable 
amount of excess metal to be removed, and close limits 


head, the depth of cut being slightly decreased towards 
the crown. For cutting the milling teeth, the battery of 
automatic machines, shown in Fig. 2, has been installed. 
Each of the machines is set to cut a different type of cutter, 
the settings being interchangeable for the production of 
teeth on different profiles. In milling the teeth of the rotary 
cutter illustrated, the machine is set to cut every alter- 
nate tooth deeper at the crown. This is effected by 
duplicating the former plates which set the path of the 
milling cutters over the blank. As the head rotates the 
blank at every alternate tooth, a second former plate 
rises to overlap slightly the primary former plate at its 
extremity, and thus lifts the milling cutter towards the 
end of its cut. This tooth formation of the rotary milling 
cutter eliminates the formation of a number of fine shallow 
teeth on the crown, which, when the cutter is in use, 
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have to be observed. Not infrequently when dressing 
such castings the metal has to be removed from places 
where tools of standard design cannot obtain access. In 
such cases the rotary milling cutter is of considerable 
value. Earlier types of these cutters were not particularly 
efficient, many of them having straight teeth with an 
unsuitable angle, which did little more than scrape away 
the material. Later types of cutter, with their spirally 
cut teeth and modified teeth angles, give a much improved 
cutting effect. Much of the early research and develop- 
ment work in connection with these tools was carried out 
on the Continent, and for some years the only country 
supplying the cutters in quantities was Germany. 

Up till recently this country, in common with others, 
was dependent upon foreign countries for its supplies of 
rotary milling cutters, but their manufacture has now been 











FIG. 2—AUTOMATIC MACHINES 


begun by F. Gilman (B.S.T.), Ltd., of Smethwick, Staffs, 
the well-known makers of flexible drive machines. That 
company, after carrying out researches and experiments 
for about a year, started the production of every size and 
type of rotary milling cutter for use with flexible drive 
and other portable hand machines. 

These cutters are known under the trade name of 
“‘ Titegrip,” and the processes involved in the manu- 
facture of a typical tool of the medium cut type are illus- 
trated in Fig. 1. After the initial roughing out, the shanks 
are given a preliminary grind to ensure their being a good 
fit in the collets of machines used later. Tho head is 
formed on a semi-automatic machine, working to fine 
limits, which are necessary to ensure that the teeth formed 
subsequently are of the correct depth and angle. A 


FiG. 1—STAGES IN THE PRODUCTION OF A ROTARY MILLING CUTTER 


tend to create a rubbing rather than a cutting action on the 
metal to be removed. 

After the milling operation the trade name and reference 
numbers are stamped on the shank and the cutters are 
then heat treated. The final process in manufacture is 
the grinding of the shanks in a centreless grinder, after 
which the cutters are inspected and passed into stock. 

A certain number of cutters are selected at random 
for testing from each batch made to ensure that every 
shape and type is up to the high standard set by the 
firm, and these selected cutters are given a severe working 
test on cast iron. 

The standard range of these milling cutters is made 
with the heads in one piece with the shank, which is 
usually about I4in. long with a standardised diameter 








of 6mm. Cutters can also be supplied with their shanks 


FOR CUTTING MILLING TEETH 


made to any reasonable length for use when it.is required 
to remove metal from the inside of deep narrow clefts 
in castings. Alternatively, the heads of most forms of 
the larger sizes of cutter can be supplied separately with 
a drilled and tapped hole in the base for use with screwed 
shanks or arbors made for the purpose. 

The lay-out of the plant is such that it is readily adapt- 
able for the production of special shapes, cuts, and sizes 
of cutters in large numbers. 

Naturally, a matter of primary importance in the 
manufacture of these tools is the use of a suitable steel, 
and at the outset the company conducted extensive 
research to ascertain the material with the necessary 
properties. The investigations were very successful, 


and a steel which is in every way satisfactory is now being 








the individual circumstances. 





coarse pitch spiral is then cut along the length of the 
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supplied to the company’s own specification. 
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the company found it necessary to import certain of the 
small cutters used for milling the teeth on the automatic 
machines. Here, again, following its aim of making these 
rotary milling cutters with materials and tools of British 
manufacture, the company conducted a series of experi- 
ments and is now making its own cutters. 

The rotary milling cutters are stocked in a wide range 
of different shaped heads, and each type is supplied in 
a fine, medium, and coarse cut. 

In a typical test of a medium cut tool about 6mm. 
diameter, and having teeth across the head and down 
the sides, a hole 1}in. deep is cut in Government phosphor- 
bronze in 3}min. A similar hole is cut in cast iron in 
one minute, the speed in both cases being 1500 r.p.m. 

The company manufactures all the flexible shafting 
used and supplied with its machines for the operation 
of rotary mulling cutters, and these machines include 
single-speed machines, single-drive and multiple-drive 
sets in all forms for floor mounting, bench mounting, 
suspension and portable with handle carriers. 








A New Cornish Stone Quarry. 


THE increasing demand for stone chippings for road 
dressing and general building construction has led Messrs. 
Gilsons, of Bath, to develop a new quarry situated on the 
side of a hill about two miles from St. Austell, in Cornwall. 





screening plant (Figs. 1 and 2) was supplied and erected by 
Goodwin, Barsby and Co., Ltd., of Leicester, whilst the 
“‘Superscavenge ” engine which supplies the power was 
installed by the makers, Petters, Ltd., Yeovil. On delivery 
of the rock to the crushing plant it is first passed by way 
of the chute to a 24in. by 16in. Goodwin crusher, which 
performs the primary crushing operation. This crusher 
has a working capacity of approximately 25 tons per hour. 
From the crusher the stone is delivered to a continuous 
bucket elevator, which takes it to the delivery chute, 
whence it is passed to the screen. 

The first sereening process is carried out by a cone 
screen with suitable perforations, which selects the usable 
stone and passes it into the screens proper. The rejected 
stone is passed out of the cone screen in a contraflow 
direction and in this way the wear and tear involved in 
the older processes, whereby the rejected stone passed 
right through the screens before being returned to the 
granulator, is avoided. In addition, the working space 
available within the screen is greater because of the 
absence of large pieces of rock. The rejects are returned 
by a band conveyor to a 24in. Telesmith ‘‘ Gyrasphere ” 
cone crusher, which is mounted beside the primary 
crusher. This machine reduces the rock to usable sizes 
and delivers it once more to the bucket elevator, by 
which it is again conveyed to the entry end of the screens. 
A second conveyor is also provided to return any size of 
stone from the storage bins for re-crushing and screening 
by the same process, thus enabling the plant to be worked 
to produce only those sizes of material which are required. 

The screening plant incorporates ten different meshes, 





At Hams Hall the dust trouble is not a new one, and 
some three years ago it was tackled energetically by the 
Corporation and the C.E.B. At considerable expense, the 
Corporation installed precipitators on the pulverised fuel 
boilers, while the C.E.B. raised the standard of insulation 
by completely reinsulating the sub-station bus-bars with 
fog type insulators. It also installed high-pressure wash- 
ing equipment for cleaning the sub-station insulators. 
Since then the atmosphere around Hams Hall has 
been free from pollution. It was thought that 
the difficulties had been completely overcome, but 
the dust created by the unloading of low-grade 
coal on the day of the disaster may have contributed to 
the deposit on the sub-station equipment. 

The protective gear on the grid circuits operated correctly 
to isolate the fault and left the Hams Hall and Nechells 
stations interconnected, carrying the local load, the 
remainder of the grid supplies being unaffected. But for 
some reason which the statement does not explain the 
severity of the fault caused the supplies to the’ auxiliaries 
in the Hams Hall station to be disorganised, with the 
result that the requisite output could not be maintained. 
This is a matter which calls for more information, for it is 
obvious that given correct design a fault on a grid sub- 
station should not seriously affect the auxiliaries in a 
generating station. 

For a considerable period, unsuccessful efforts were 
made to restore normal generation without switching out, 
but ultimately it was deemed advisable to isolate the 
Nechells power station from Hams Hall, and thus enable 
Nechells to maintain its section of the Birmingham load. 























Surface outcrops indicate an available working area of 
about 20 acres. The quarry stone is Cornish blue elvan, 
which is well known for its hard wear-resisting properties. 
Although the quarry has been in production for only about 
two months, in ofder to supply the large demand for the 
class of stone which it produces, the working has already 








FiG. 3—** SUPERSCAVENGE’’ ENGINE 


resulted in a considerable face having been opened up 
approximately 40ft. deep. 

The situation and lay-out of the crushing and screening 
plant, in relation to the quarry face, is such that the 
minimum amount of handling is necessary in moving the 


FiGs. 1 AND 2—CRUSHING AND SCREENING PLANT 


which range in size from 2}in. to dust, and the process is a 
combination both of screening by selection and rejection, 
which is claimed to have resulted in a much improved and 
more accurate grading. The various sizes, after screening, 
are fed by gravity into the storage bins, which are adapted 
for hopper loading into lorries or side discharge loading 
for stocking purposes or again for supplying the coated 
stone plant to be erected. A compressor, delivering 
40 cubic feet of air per minute, provides the air for the 
operating rock drills at the quarry face. 

Situated in the power-house is a Petter ‘‘ Superscavenge”’ 
engine developing 125 B.H.P. at 500 r.p.m. This unit 
supplies power through belt to a countershaft, from which 
all drives are taken. All air to the engine is carefully 
screened and filtered to ensure the removal and extraction 
of stone dust. The cooling system comprises four 800- 
gallon water tanks, the supply being circulated to the 
engine by an independent water pump. The main fuel 
supply is situated outside the power-house, an auxiliary 
fuel tank being supplied by means of a semi-rotary hand 
pump. The engine is started by compressed air, the supply 
being obtained from a small independently driven com- 
pressor set. Special attention has been paid to the purify- 
ing and filtering of the lubricating oil. For this purpose a 
‘* Streamline ” filter forms an integral part of the engine. 








The Birmingham Electricity 
Failure. 


Fo.Liowr1ne discussions which have taken place between 
Mr. F. Forrest, Chief Engineer and Manager of the Bir- 
mingham Electricity Department, and Mr. Johnstone 
Wright, Chief Engineer of the Central Board, concerning 
the interruption in the electricity supply in Birmingham 
on Friday, November 4th, a joint statement has been 
issued, but, as is not unusual, it leaves something to be 
desired. The original cause of the trouble was a flashover 
on the bushing of a transformer at the Board’s sub- 
station, attributable to dirt deposit. This occurred at 
5.15 p.m., when on account of maintenance requirements, 
the transformer was running with overload protection, 
which made the fault more severe than it would otherwise 
have been. In accordance with routine practice, the 
insulators in the grid sub-station had been cleaned a few 
days previously, a practice which has been found, under 
normal conditions, to provide the requisite margin of 
safety. But on the day of the incident, the atmospheric 
conditions were exceptionally bad, resulting in the dis- 
charge from the chimneys falling more than usual with a 
detrimental effect on the insulation of the grid sub- 
station. This was aggravated by a rather poor grade of 
coal used on that particular day on the stoker-fired boilers, 





quarried stone from the working face to the chute by which 
it is delivered to the primary crusher. The crushing and 


which have cyclone dust catchers. 





The part of the Birmingham load supplied from the 
Board’s Bartley Green sub-station was also unaffected, 
but on account of the conditions at Hams Hall it became 
necessary to switch out the section of Birmingham supplied 
from that station. The restoration of these supplies on a 
network so extensive as that of Birmingham involved a 
large number of switching operations, and as a result 
normal conditions were not restored until 7.15 p.m. 

As a result of the trouble, arrangements have been made 
for the more frequent washing of the sub-station insu- 
lators and bushings during abnormal conditions arising 
from the burning of low-grade fuel in the stoker-fired 
boilers, and the unloading of such fuel. During abnormal 
maintenance conditions any temporary settings of switches 
at the Board’s sub-station will in future be kept low. Con- 
sideration will be given by the Corporation to the question 
of such modification as may be found necessary to the 
arrangement of the auxiliary supplies within the Hams 
Hall generating station, with a view to avoiding the dis- 
organisation which might arise from a severe fault on the 
grid, in the station itself, or on the Corporation’s distribu- 
tion system. Means for preventing the dispersal of dust 
arising from the unloading of low-grade fuel are also under 
consideration. 








High-Frequency Materials and 
Components. 


AN exhibition of low-loss ceramic insulating materials 
suitable for high frequencies, and component parts for 
wireless transmitters, &c., made from them, was recently 
given in London by the United Insulator Company, Ltd., 
of 12 to 16, Laystall Street, E.C.1. The second of its 
kind, the exhibition presented much of interest to wireless 
engineers, and to others engaged in the lighter branches 
of the electrical industry. A product known as “ Calit”’ 
has, in addition to good high-frequency electrical pro- 
perties, great rigidity, and mechanical strength. Rods of 
this material were exhibited in lengths varying from 2ft. 
to 7ft., and with diameters from }in. to 3in., accurately 
ground to within +0-00lin. Some of the rods were 
drilled, and all of them were perfectly straight. Small 
‘* Calit ”’ bobbins for iron core coils with sheaves several 
inches in diameter and of wafer thickness also served to 
show that the material lends itself to fine workmanship. 
Power plate condensers with their ‘“ Calit” dielectric 
and series-parallel tapped connections and suitable for 
pressures up to 400 kV were in evidence, together with 
cooling coils and special insulators for high-power short- 
wave transmitters as used for broadcasting to the Empire. 

Of special interest to wireless engineers were some new 
stable air-spaced ceramic coils with metallised turns of 





uniform and accurate pitch, and which, by reason of the 
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elasticity of the material, can be closed or opened by a 
‘“‘Calit ” screw mechanism so as to vary the inductance 
within a wide range. These coils are said to be the first 
step in perfecting a new device now being developed 
by the associated Hescho Company, and expected to have 
a marked influence on the design of all radio apparatus. 
Other exhibits demonstrated how this ‘ Calit ’’ ceramic 
material can be fused to glass, a process which is expected 
to meet with widespread application in connection with 
ordinary radio valves and cathode ray tubes, both of 
which were on view. 

Many examples of the Hescho metallising process were 
shown, and it is worthy of mention that efforts to remove 
the metal deposit from the ceramic material proved futile. 
A collection of parts moulded separately in ‘ Calit ” 
and then glazed on assembly demonstrated how easily 
constructions presenting considerable difficulties with the 
usual plastic materials can be carried out. Among 
various pieces of apparatus loaned by manufacturers, 
using the company’s materials, was a variable precision 
condenser with “ Calit”’ insulation having a loss factor 
of less than 0-01 per cent. at 100 ke., and a temperature 
coefficient of less than 25x107*. Other exhibits in 
this collection of apparatus were a neat short-wave 
tuning coil assembly incorporating Hescho trimmers 
and ceramic condensers, a demodulator, and radio- 
frequency transformer for the London—Birmingham 
coaxial cable of H.M. Post Office. Besides radio con- 
densers of the ordinary kind, there were others with a 
guaranteed performance and tropical condensers. 

The Hescho temperature coefficient regulator designed 
to make an oscillating circuit independent of temperature, 
or, alternatively, to adjust its temperature coefficient to 
a definite value, was also among the wireless exhibits. 
The company’s new plastic material known as ‘‘ Penton ” 
is used for the production of boards, bolts, nuts, gear 
wheels, &c., and other machined parts, and would appear 
to appeal to a wide circle of manufacturers. 








Railway Junction at Newcastle-on- 
Tyne. 


THE accompanying engraving illustrates a railway 
crossing lay-out which was recently supplied by the well- 
known firm of Hadfields, Ltd., of Sheffield, to the London 
and North-Eastern Railway Company. The crossing, 
which is probably familiar to many of our readers, being 
situated at the east end of the Central Station, Newcastle- 
on-Tyne, is made entirely in the firm’s ‘ Era ’’ manganese 
steel. Comprising no less than ninety-two solid cast 
crossings and rails, it weighs over 70 tons, and is stated to 
be probably the largest “‘ concentrated ” piece of man- 
ganese steel special work in the world. 

It is the third similar lay-out in the above-mentioned 
situation, the first being installed in 1912 and the second 
in 1924. Therefore, since its last renewal, the crossing at 
this point has had a life of fourteen years—a good perform- 
unce having regard to the exceptionally heavy traffic with 
which it has to contend. This traftic embraces large 
freight tonnages, as well as electric and steam-propelled 
passenger trains, and the conditions are perhaps as severe 
as can be found anywhere in the world. The engraving 
shows the complicated nature of the lay-out, and, since 
many of the joints are insulated for track circuiting, special 
care was necessary in the fitting and assembly of the cross- 
ings. The total length is 141ft., and the width is 58ft. 6in. 

In the solid cast type of crossing there are claimed to 
be a number of advantages, amongst which the most 
important are as follows :—Since the crossing is made in 
one piece, there are no loose parts which might require 
regular attention and adjustment, and once the crossing 
is laid, it cannot get out of alignment. The guard rails 
or wings are incorporated in the casting, and the complete 
crossing is easily and quickly installed by bolting it down 
to the foundations, no chairs, of course, being required. 
Another point is that the principle of ramping the flange- 
ways can be readily adopted—of particular importance on 





high-speed main lines, since it makes for sweeter and 
quieter running and affords protection to the crossing 
noses by preventing hammering and battering. The floor 
of the groove is gradually raised at each side of the inter- 
section in such a manner that at the actual point of inter- 
section there is no drop, the result being that the shock 
of bridging the gap is eliminated. In some nests of cross- 
ings the groove is continuously raised right through to the 
outer ends, where it gradually reverts to normal. 

As mentioned above, manganese steel is used for the 
castings. This material has for many years been recog- 
nised as eminently suitable for those parts of railway 
tracks which are subject to severe wear and tear, such as 
points, crossings, and sharp curves. Messrs. Hadfield 
claim that ‘ Era”? manganese steel possesses the two 
essential properties of hardness and toughness; more- 
over, it has a high “ work-hardening ” capacity, and there- 
fore its hardness increases under service conditions, making 
it particularly suitable for such applications. 








Direct-Reading Air Velocity 
Meter. 


A vi&RY convenient and accurate instrument for the 
measurement of air velocity in pipes, ducts, or open spaces 
is the “‘ Velometer,” a direct-reading velocity meter made 
by Metropolitan-Vickers Electrical Company, Ltd., and 
illustrated by an accompanying engraving. The standard 
instrument covers a range of velocities from 30ft. to 























AIR VELOCITY METER 


3000ft. per minute, and more sensitive forms are avail- 
able which will measure velocities as low as 5ft. per 
minute—lin. per second—a remarkable achievement. 
High-range readings are guaranteed within 3 per cent. of 
the true reading and low-range within 3 per cent. of the 
full scale reading. Two types of the Velometer are avail- 
able, an orifice type, having air inlet and outlet apertures 
in the case, for application where space allows the instru- 
ment to be placed in the air stream; and a tube type, 
having a flexible tube connection to a jet which is pro- 
vided for insertion in a pipe line or duct. The movement 
comprises a balanced aluminium vane with double-pivoted, 
double-jewelled mounting, hair-spring control, magnetic 


























RAILWAY JUNCTION AT NEWCASTLE-ON- TYNE 


damping, and a direct-coupled pointer. The mechanism 
is housed in a black moulded case measuring 5jin. by 5}in. 
by 2in., and the complete instrument weighs about 2 lb. 
A pointer clamp is fitted on the case for locking the 
movement. A zero adjusting screw is also provided to 
allow for correction in case of accidental displacement. 
The normal calibration is in feet per minute, but instru- 
ments can be supplied with other scales if desired. Multi- 
range scales, printed in different colours for easy dis- 
tinction, can also be supplied for use with interchangeable 
restriction nozzles which are inserted in the case aperture 
or in the tube connection. 








Warning Syrens. 


In the accompanying illustration we show one of the 
specially designed syrens, now being made in large numbers 
by Gent and Co., Ltd., of Leicester, for use by Local 
Authorities in connection with air raid precaution schemes. 
They consist of a specially arranged 4 H.P. motor driving 
two independent rotor-stator syren mechanisms, one being 
at either end of the motor. The machines are suitable for 
D.C., single phase, and three-phase A.C. as required. 
Running at an approximate speed of 2900 r.p.m., the syren 
rotors suck in air through the intakes and expel it through 

















AIR RAID WARNING SYREN 


the central apertures in the stator assemblies. One of 
the syren assemblies on the machine illustrated is designed 
to give a note of approximately 500 vibrations per second, 
and the other one of 600 vibrations per second, The 
machines weigh about 350 lb., and are very compact, the 


principal outside dimensions being, length 2ft. 4tin., 
breadth 14}in., and depth 18}in. 
By means of an attachment known as an “ Auto- 


Wailer,” the “‘ warning ” signal is denoted by the syren 
wailing up and down at a varying pitch, in which the 
frequency range is not less than 10 per cent. above and 
below the mean pitch. Under average conditions in a 
heavily built-up area, it is claimed that the syrens effec- 
tively cover a radius of 1 mile, and in less thickly popu- 
lated areas this radius may easily increase to 2 miles. 








American Engineering News. 
American Iron and Steel Developments. 


A variety of developments in the engineering 
and metallurgical aspects of iron and steel production 
were noted during the Convention of the American 
Association of Iron and Steel Engineers. In strip steel 
the continual demand for longer coils necessitates increas- 
ing the length of welding. Flash welding is of special 
importance in speeding up the strip processing, as its 
cycle is 1}min. to 3min., in comparison with 3 min. 
to 6min. for gas welding. A new plan of continuous 
rolling for strip steel includes flash welders, cold rolling 
mill, coilers, uncoilers, flying shears, and belt wrappers, 
all so arranged as to give exceptional speed of production. 
Abrasive methods of removing scale from strip are likely 
to increase, both in competition with pickling and for 
producing a high surface finish. Continuous picklers 
have reached an average speed of 200ft. per minute, 
while tin-plate is sheared at a speed of 500ft. to 600ft. 
Continuous annealing is expected to increase steadily, 
on account of uniformity, temperature control, and time 
saving. Change in blooming mill design is necessitated 
by the increasing use of wide strip continuous mills and 
their demand for rectangular shapes and wide slabs. 
In slabbing blooming mills with edgers, an advantage 
over the conventional universal blooming mill is the 
elimination of various widths of ingots, with consequent 
reduction of cost. Welding of strip in the pickling line 
need not check production speed, but it must aim at 
soft welds, accurate alignment of the ends of strips, and 
a steady, slow pull of the strip through the trimmer. 
Cleaning steel by the electrolytic alkali method has advan- 
tages in low power consumption, elimination of the waste 
acid problem, low first cost, and the combination of heat 
treatment and cleaning in one operation. In blast- 
furnace work there is need for better distribution of the 
charge, better quality of raw material, and sintering 
of fine ores to reduce the accumulation of dust. Use of 
mixed blast-furnace gas and coke-oven gas for furnaces 
is on the increase. The under-jet method of feeding 
coke-oven gas to the flue has advantages. Other improve- 
ments include self-sealing doors and smokeless charging 
methods. 


Fast Coasting Steamers. 


The importance .of high speed in vessels for 
coasting service has been noted recently in THE ENGINEER, 
and it is of interest to mention two American cargo 
steamers of 17}-knot speed that have been built for 





nightly service between Philadelphia and Norfolk. They 





572 


THE ENGINEER 





Nov. 18, 1938 








are 292ft. long, 48ft. 6in. beam, 23ft. deep from main 
deck, with 18ft. loaded draught, 4215 tons displacement, 
and 2050 tons deadweight. Flush deck from bow to super- 
structure amidships and a stern deck house for the crew. 
Officers are quartered in the superstructure. Single 
screw driven by cross compound, double reduction geared 
turbine ; nine-stage 6250 revolutions for high pressure and 
seven-stage 3562 revolutions for low pressure; normal 
120 revolutions of screw at 4000 S.H.P., but engine capable 
of giving 130 revolutions at 5000 H.P. Two oil-fired 
water-tube boilers with 4680 square feet of heating surface 
in each have superheaters giving 4101b. pressure at 
725 deg. Fah. Each boiler has its own funnel, the two 
being enclosed in an elliptical outer funnel. Engines and 
boilers are arranged amidships. There are two pole masts. 
For navigating in ice the hull has heavier plating for 8ft. 
at the water line, and the hull is also protected by a steel 
and timber fender at the main deck level. Bulk freight, 
which constitutes the main cargo, is stowed through side 
ports, 9}ft. by 7}ft., on the main deck and distributed to 
the lower decks by five electric elevators or lifts of 5000 Ib. 
capacity, with platforms 5ft. by 10ft. Each is operated 
at a speed of 100ft. per minute by a 40 H.P. motor, and 
when not in use they are locked at the main deck level. 
For handling deck loads there are jib cranes of 3 tons 
capacity on each side of the upper deck. The lower part 
of the stern is of cast steel and the upper part of steel 
plate. The elliptical stern has a cast steel stern frame with 
double plate streamlined rudder. Below the upper or 
hurricane deck are the main, lower, and platform decks. 
There is no cargo refrigerating system. Fire protection 
includes a carbon dioxide extinguishing system and a 
steam fire smothering system. There are seventeen men 
in the deck force, fourteen in the engine-room force, eur 
six in the stewards’ department. No passengers 
carried. A speed of 19 miles an hour was attained on the 
trial trip. 
American Public Relations Policies. 

An increasing source of trouble in the United 
States is the attack upon industry, its methods and 
systems, although industry—since the country changed 
from an agricultural to an industrial nation—has dev eloped 
high efficiencies and high standards of living. These 
attacks—largely the result of Communism and its pro- 
paganda—peril the livelihood of some forty million 
workers and their dependents. Under definite attacks 
and wide misunderstanding of conditions, together with 
inexperience on the part of many leading in the present 
agitation, there are many forms of discontent and suggested 
remedies. Some consider that business cannot be 
managed by private enterprise, but must be owned and 
operated by the Federal Government. This includes the 
railways. Others consider that employees are under- 
paid, and fail to recognise the n expenditures 
for fixed ch This is supplemented by belief that 
stockholders and executives are overpaid, although in 
many enterprises stockholders get little for their invest- 
ment. Still others consider that power and machinery 
have reduced employment opportunities, and that industry 
in general can raise wages and prices, while at the same 
time costs go up. It is argued that as some companies 
have been successful, all companies can make money, 
and that as some concerns have been managed ruthlessly 
or illegally all business concerns will do the same 
unless controlled. One difficulty in combatting this 
rather serious condition is that so few people are adequately 
informed on those phases of industrial operations which 
are properly matters of public interest. Industry is 
itself partly to blame for this, and for all misconceptions, 
since it has failed to recognise its public relations and 
has been inclined to consider that its affairs are its own 
private—or even secret—considerations. A movement 
has now been started for employers to make clear and 
public their policies and operations as affecting employees, 
investors, and the general public. Public relations 
activities are new to most business enterprises, but there 
are large opportunities in such activities for creating more 
healthy sentiments and conditions. 


American Shore and Beach Protection. 


The need of protecting shores and beaches from 
sea and wind erosion along the coast line of the United 
States was emphasised at the annual meeting of the 
American Shore and Beach Preservation Association. The 
conditions are of utmost variety ; ancient beaches on the 
north-east and the relatively modern shore of the Missis- 
sippi River delta ; sand beaches of extreme fineness and 
cobble beaches where each stone weighs several pounds. 
Lake Superior is fringed with windrows of ice for several 
months, while Florida has a semi-tropic climate. Tidal 
ranges vary from about 5ft. to 10ft. There are barrier 
beaches so low as to be frequently overtopped by waves, 
while at other points the winds drive the sand into dunes 
100ft. high or more. The difficulty of protection is 
increased by lack of unit authority, and the lack of any 
system for providing adequate funds. In private property 
on the water front it is difficult to secure concerted action 
or support, and any unprotected spot is a danger to adja- 
cent protected property. Visitors by thousands use the 
beaches, but no direct method has been devised for charg- 
ing for such use. It has been suggested to fence off certain 
areas and charge an admission fee, or else to establish 
improvement districts with tolls for maintenance expenses. 
Maintenance requires prompt action and available funds 
in case of emergency. In one case mentioned some 
£36,000 was removed in a reassessment of taxes because a 
large area of land was dropping into the sea. In some 
places it may be desirable to pump in sand to form or 
repair beaches, as has been done at New York and Chicago. 
In the former, new sea beaches have been formed in this 
way, while in the latter case beaches destroyed by winter 
storms have been re-established. The disadvantages of 
long high jetties are generally recognised, but opinions 
and experience vary widely as to the effects of smaller 
jetties and groynes. Where ownership is in States or large 
cities much can be done, but the long stretches of beach 
in remote sections constitute a serious problem. 


Highway Planning Surveys. 


Intensive surveys of highways and traffic are 
being made in the United States by the several State 





Governments in order to record information as to road 
improvement programmes needed within the next ten 
years. They include detailed inventories of existing roads 
and bridges, traffic counts and studies, financial problems, 
and studies as to the life of various kinds of paving under 
different traffic conditions. The general scheme was 
worked out by the Bureau of Public Roads of the Federal 
Government, and is being carried out by the Highway 
Departments of the several States, with their engineers 
and forces. Field parties travelling by automobile 
collect the inventory records, distances being measured 
by odometers on the cars. Widths are measured with 
metallic tapes, and directions are read by a compass 
attached to the windshield of the car. All drainage 
openings of more than 48in. width are noted, and for 
bridges of more than 20ft. span the records include type, 
width, clearance, condition, and other details. Level 
crossings of railways are sketched, showing gradients, 
angle of intersection, obstructions to sight, &c. All 
farm houses, dwellings, factories, churches, schools, and 
other institutions are recorded. Special surveys are 
made of the location and extent of those sections of the 
public highways having excessive gradients and curves, 
and sight distances insufficient for traffic. Practicable 
speeds are assumed as 60 miles an hour in normal country 
and 40 miles in mountainous country. For the former, 
the limits are 1000ft. sight distance, 1000ft. curve radius, 
5 per cent. gradient for 500ft., and superelevation of 
curves, with a maximum rate of l}in. per foot of width. 
For mountainous country the limits are 650ft. sight 
distance, 600ft. curves, 8 per cent. maximum gradient 
for 500ft., and the same rate of superelevation. For 
surveys of gradients and curves, a pair of automobiles 
were equipped with special stadia rods and wires. Curves 
were measured by a card calibrated in degrees and fastened 
behind the steering wheel. Many special devices to 
expedite the work were designed by the engineers in 
charge of the field surveys. 


Permanent Way for Fast Trains. 


Relations of the track department to effective 
railway operation, and especially the operation of high- 
speed trains—streamlined and ordinary—were discussed 
at the annual meeting of the American Railway Road- 
masters’ Association, which corresponds to some extent 
with the Permanent Way Institution of England. It 
appears evident that lightweight oil-engined trains and 
ordinary trains hauled by steam locomotives specially 
designed for high speeds have little adverse effect on 
really good track at speeds of 90 to 100 m.p.h., for which 
they are designed. But engines of ordinary design for the 
requirements of earlier years, but now used to operate 
passenger and freight trains at speeds much higher than 
those for which they were designed, give decidedly adverse 
effects. Slow orders or slacks for work on the track or 
bridges must be greatly reduced, as they result in cumu- 
lative delays and interfere with the continuous operation 
at high speed which is necessary to maintain the scheduled 
time. Much has been done in improvement of curves, but 
a high degree of refinement is equally essential on tangents 
or straight track, as even slight i ities in line or 
surface will be distinctly noticeable in fast trains. As to 
curve maintenance, string lining has advantages over the 
use of theodolite or transit, since it reduces the amount 
of throw, can be done in less time, and gives an equally 
smooth riding track. However, the lining should be done 
first by the engineering force, after which the ganger can 
use the string lining method to maintain the alignment, 
as small defects not visible to the eye are revealed by this 
method. Few railways have introduced heavier rails 
solely on account of high speeds, but such rails—combined 
with heavier track construction as a whole—are of special 
value in improving the riding qualities of fast trains. In 
a comparison of 112 lb. and 132 Ib. rails the increase of 
17 per cent. in weight gives 36 per cent. increase in stiff- 
ness, and it is cheaper to buy more steel for stiffness than 
to compensate for it by continual tamping or packing of 
the sleepers. Refinements are needed in turnouts and in 
points and crossings. 


American Steel Research Laboratory. 


A research and development laboratory at 
the Jones and Laughlin Steel Works enables steel-making 
practice to be studied under complete control on a small 
scale resembling actual mill conditions. An open-hearth 
furnace of 1500 lb. capacity is of the recuperative type, 
fired at the side by natural gas through three special 
burners which produce a flame short enough for this 
small furnace. A high-temperature fan draws air through 
a recuperator consisting of carborundum tubes in the 
furnace stack, where the heat is 1100 deg. to 1200 deg. 
Fah. The furnace has a single charging door, roof and 
air temperature recorders, furnace pressure recorder, 
and meters for flow of gas and air. Steel produced thus 
in 1500 Ib. lots can be duplicated in the larger commercial 
furnaces. There is a 375 1b., two-electrode, single-phase 
arc furnace, and a 30 Ib. electric induction furnace, the 
former being for experiments on slag and steel making. 
An 18in. cupola will supply molten iron for a Bessemer 
converter. The steel ingots weigh 185lb. to 900 Ib. 
The larger rolling mill is a single three-high 10in. stand, 
reducing a 4in. by 4in. ingot to lin. square. A two-high 
6in. mill rolls 1jin. billets to fin. by fin. Other equipment 
includes a soaking pit 24in. diameter and 5dft. high, a 
3ft. by 6ft. gas-fired billet-heating furnace, a welding 
machine, and a 4in. by 4in. by 12in. electric heat-treating 
furnace. The testing-room equipment includes a capacity 
machine for measurement of internal friction in pieces 
gin. square by 12in. long, a torsion impact machine for 
tin. specimens, Brinell and Rockwell hardness testers, 
and tensile testing machines. There is also metallo- 
graphic equipment for studying material from this 
pilot steel plant, including microphotographic apparatus. 
The pilot plant is installed in the main shop, flanked on both 
sides by offices and laboratories in which metal and slag 
analyses are made. Machinability of the steel is studied 
by continuous automatic recording of pressure on the 
tool. Other studies now under way include improve- 
ment and control of the physical properties of carbon 
steels, sensibility to cold working and forging, and 
improvements in furnace and mill practice. 





The Molecular Basis of the Strength 
of Materials.* 


By Sir WILLIAM BRAGG, O.M., K.B.E. 


THE wide variations in the qualities of the materials 
that are handled by the engineer and the constructor 
must often have excited curiosity long before there was 
any opportunity of connecting quality with composition. 
It would be recognised that in some way or other the 
granular structure, which is to be observed in most 
materials, was of importance. But curiosity long remained 
unsatisfied. Even when the conception of the atom and 
the molecule had become familiar—and that is only 
about a century ago—it was impossible to form any 
clear ideas on the subject because the fundamental 
details of structure, assuming them to be molecular, 
were far beyond the limits of vision. The microscope 
carried perception into regions which the unaided eye 
could not reach, but even then the smallest particles 
that could be effectively observed contained millions of 
atoms. These particles are usually crystals, in which the 
arrangements of the atoms in regular array leads to a 
regular external form, and the boundary of any par- 
ticular array is readily discernible. Even this imperfect 
understanding of the construction of a material was 
shown by Sorby and Arnold and their followers to be of 
first-class importance in the study of metals and alloys. 
By cutting sections of their metals, polishing them 
and etching them as required, they were able to study 
under the microscope the sizes, dispositions, appearances, 
boundaries, and so on, of the crystal géains. Their methods 
have been productive of first-class results in metallurgy, 
since it was quickly discovered that processes could be 
watched in this way, and metallurgical operations could 
be effectively controlled. 

Twenty-five years ago a new method of far keener 
observation was introduced. It depended upon the use 
of X-rays in certain ways which hitherto had been 
supposed to be permissible only when light rays were 
used. It was, in fact, the first direct proof that X-rays 
and light rays were of the same nature. They do not 
differ in kind, but in degree; they differ in respect to 
wave length only. The waves of X radiation are some 
10,000 times finer than those of light; in about the 
proportion of very small ripples to ocean swells. Because 
of this difference they can be used in the examination 
of details 10,000 times finer than can be observed by 
visible light. 

This is not the proper occasion to enter into a discussion 
of the methods by which the new kinds of measurements 
are made. I will pass over all that, and begin at once to 
discuss some of the results that have been observed. 
The point is that we can now—by indirect means, but 
quite exactly—observe the arrangement of the atoms and 
molecules in various materials, especially when the 
materials have a crystalline form; a condition which is 
far more common than at one time was supposed. Some- 
times the problem is an easy one; sometimes not. We 
can now see how the properties of materials—tenacity, 
ductility, softness, hardness, and so on—are dependent 
upon molecular and atomic arrangements, and that which 
is so revealed often furnishes explanations of long known 
effects. It is a long way from the scale of atomic mapping 
in which the hundred millionth of a centimetre is the 
usual element of length (and is known as the Angstrom 
Unit) to our ordinary scales of laboratory and workshop 
practice. Since there is such a wide gap between these 
extremes it is to be expected that it will take a long time 
to transfer all the details from the one map to the other 
quite apart from the fact that the amount to be transferred 
is enormous. We have a mass of detail, which will be 
still greater before we achieve anything like a complete 
correlation. All that I propose to do this evening 1s to 
sketch a few lines of connection between the molecular 
constitution of substances and the properties with which 
we are familiar. These connections have been discovered 
almost entirely in the last quarter of a century. The 
first hint that X-rays could be used in this way was given 
by von Laue in 1912, and the first application to the 
structure problem was made by my son, W. L. Bragg, 
later in the same year. 

Practically every material that the engineer uses has 
now been examined more or less by the new methods. 
My difficulty is to know where to begin, to be followed 
very shortly by an equivalent difficulty of knowing where 
to stop. I think it will be convenient if I speak first 
of some structures into which the carbon atom enters 
as the dominant factor, such as paraffins, oils, fats, resins, 
woollen and cotton fibres, proteins, and so on. It is 
true that the full story in these cases is long, and the 
details are often complicated; but certain important 
details, all that I propose to consider, are simple enough. 

The carbon atom builds itself into structures in more 
than one way. It is common to find it behaving as if it 
has four linkages by means of which it can be attached 
to four other atoms, these linkages being arranged sym- 
metrically, as the four corners of a tetrahedron are 
arranged about its centre. Thus four other carbon 
atoms can be attached to it. Each of these can be linked 
up to three more carbon atoms, and so on. The linkages 
are rigid, and the distance between any two carbon 
atoms is 1-54 A.t Suppose that we add more and more 
carbon atoms to the structure, always maintaining the 
original rules, so that in the end every atom has four 
neighbours arranged about it symmetrically. We find 
on trial that we are driven to the erection of one or other 
of two structures—which of the two depends on the 
initial s that we take. One of these is diamond ; 
the other is not found in Nature. 

This is a very simple instance of the connection between 
molecular structure and properties. A molecule is a 
company of atoms bound together according to rules 
which the chemist investigates. The assemblage is more 
or less permanent ;. the science of chemistry consists 
of. the knowledge of the circumstances under which 
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molecules can be assembled, broken up, and reassembled 
perhaps in other forms. The number of atoms in a mole- 
cule is generally limited, and in most cases is quite small, 
something in one or in two figures. It may be also very large 
as in the case of certain huge biological molecules. The 
diamond is itself a single molecule, and there is no limit 
to the number of atoms that it may contain. Its linkages 
resist extension, and also resist relative displacement. 
Consequently, the diamond is extremely hard. It can 
be shattered, for example, when the skilled diamond 
cutter cleaves it by a properly directed blow, but it does 
not bend. 

Suppose that we cut from the diamond structure a 
zig-zag line of carbon atoms. The length of the line may 
have any value. Each carbon is now linked to its two 
neighbours on either side ; the two remaining links which 
in the diamond connected it with two other carbons are 
broken and idle. If we attach a hydrogen atom to each 
of these links, the attracting powers of the carbon atom 
are satisfied; the atoms at the end of the chain will 
require three hydrogens. We now have a long chain 
molecule, which will retain an individual existence as 
long as it is not handled too roughly. It is a paraffin. 
[ts fuel value lies in the fact that it can be broken up by 
the agitation of heat, whereupon its loose bonds will 
combine with oxygen, with liberation of more heat. 
The molecules attract each other feebly ; there is no 
strong linkage as when two carbons are tied together, 
because each hydrogen atom is itself satisfied by the 
single strong linkage to its carbon atom. The longer 
molecules attract each other sufficiently, when laid side 
to side, to retain their positions at ordinary temperatures ; 
they arrange themselves like corn in a field, thus forming 
layers in which the individual molecules are at right angles 
to the layering. The attractions of the molecules end 
to end are very feeble so that one layer slides easily on 
another. Hence arises the slipperiness of the solid paraffin. 
Shorter chains do not take up permanent relative positions 
at ordinary temperatures, so that they form a liquid 
assemblage. Thus octane, a paraffin chain of eight 
carbon atoms, melts at —56-6 deg. Cent., and a paraffin 
chain of 30 carbon atoms (found in supa oil) melts at 
66 deg. Cent. The angle of the zig-zag is the same as 
in diamond, namely, 109° 20’, which is the tetrahedral 
angle, and the distance from atom to atom is the same, 
viz., 1-54 A. 

All sorts of changes may be made along the side of the 
chain or at its ends, each change giving new properties to 
the molecule. To the engineer, the most interesting is 
the substitution of a group containing an oxygen atom 
for one of the hydrogens at the end of the chain. In 
this way the oils and fats begin to appear, and the very 
important question of lubricating quality comes in. With- 
out additions of this kind the molecules cannot adhere 
to the surfaces where friction occurs. The function of 
the lubricant is to cloak each surface with a layer, over 
which intermediate layers slide easily in the way which 
we have seen to be characteristic of these long chain 
substances. A vast amount of research has been spent and 
is still being spent on the discovery of the substances 
which will fulfil these two requisites, and fulfil them at 
various temperatures. The lubrication problem so far 
as oils are concerned rests upon the characteristics of this 
carbon chain and its various attachments. 

While I am referring to the phenomena of friction and 
lubrication, I may appropriately mention the recent work 
of Hughes, in which is shown the lubricating value of the 
very thin layer of foreign material that resists all ordinary 
attempts to remove by cleansing. A complete cleansing 
is effected by bombarding the metal surfaces with electron 
streams in an exhausted chamber. When this is done, the 
friction between the two surfaces is multiplied many times. 
** Seizing ’’ seems to occur all the time. Clearly the links 
of the atoms on the surface of the one metal are ready for 
connections, and make them with atoms of the other 
metal, and vice versd. If the metal, completely cleansed 
in this way, is brought out into the open, it quickly reverts 
to its former state, because atoms from the atmosphere 
settle on it and nullify its active points. 

There is a second state of the carbon atom in which it 
is satisfied by three strong linkages to other atoms in the 
same plane. If these neighbours are also carbon atoms, a 
sheet is formed which has a hexagonal pattern like that of 
wire netting. These linkages are stronger than in diamond, 
and the carbon atoms are drawn more closely together ; 
the distance between any two neighbours is now 1-41 A. 
A single sheet, if it could ever be isolated and observed, 
would, of course, be excessively fragile ; but a bundle of 
such sheets lying in contact like the leaves of a book do 
possess a certain strength. This is the graphite structure. 
There is a feeble attraction between sheet and sheet. The 
distance which separates them is 3-41 A, and its relatively 
large magnitude is no doubt associated with the weakness 
of the attachment. The sheets are in fact held together 
so loosely that they can slide over each other easily ; it 
is this fact, coupled with the strength of the individual 
sheet, that makes graphite so good a lubricant. If the 
bonds in the sheet were less strong relative to the forces 
between sheet and sheet, the sheets would break up in 
use and the lubricating quality would be lost. 

I said that a diamond might be considered to be a single 
molecule, of indefinite size. In graphite, each sheet might 
be considered to be a molecule, of indefinite extent in its 
own plane. 

The existence of a wide range of charcoals may be 
explained on the hypothesis that limited portions of sheet, 
not lying in the same plane, may be tied to one another by 
an occasional strong link. The portions might be of various 
sizes, and lie up against one another at various angles. 
The strong linkages that bind carbon to carbon, whether of 
the diamond or of the graphite character, would act in all 
sorts of direction without crystalline regularity. The 
whole mass would thereby possess great hardness and 
tenacity. It might be expected that there would be an 
infinite set of gradations from pure graphite to something 
almost amorphous, except that linkages would all have 
the same character. Examination by X-rays shows that 
this really is the texture of many charcoals. 

If a piece of graphite sheet could be torn away from the 
rest, its boundary would show a number of unsatisfied 
links where breakage had taken place. Imagine that a 
hydrogen atom is attached to each of these links. A 
hydrogen atom can exert no strong force except along its 
one linkage. Thus it is firmly attached to the carbon, but 





it does not hand on possibilities of further linkages. The 
added hydrogens set a boundary to what is now a molecule 
of finite size. The piece of sheet may contain one or more 
hexagons. Thus a single hexagonal ring makes the 
benzene molecule, two rings the naphthalene molecule, 
three in a row anthracene. When the three are not quite 
in a row we have phenanthrene ; and there are other com- 
binations of a larger number of rings. These molecules 
and their kind are of the highest importance ; their study 
forms one of the great branches of organic chemistry, that 
of the ‘‘ aromatic molecule.’”’ They are of fundamental 
importance in the dye industry, and in research on cancer. 

Such substances behave very differently from diamond 
or graphite. The connection between molecule and 
molecule is now slight. The hydrogen fringe to each 
molecule prevents any strong linkages of carbon to carbon ; 
the closest approach of molecule to molecule is about 
3°6A. Benzene is a liquid at ordinary temperatures. 
Naphthalene and anthracene take up crystalline arrange- 
ments in which the molecules lie side by side ; the layers 
so formed slide easily over one another, along so-called 
slip planes. The melting points of the two are 80 deg. 
Cent. and 216 deg. Cent. respectively. 

The hydrogens that form the fringe can be replaced, 
one or more, by various other atoms or combinations of 
atoms. Hundreds of thousands of different molecules 
can be formed in this way, each having its characteristic 
properties. 

The cotton, or more generally the cellulose, fibre is also 
based on a chain structure, more complicated than those 
which I have been describing. Its structure is now known 
in detail. It always strikes me as a great marvel that 
Nature has chosen this particulac combination—though 
with many variations—as the fundamental constituent of 
all things that have roots in the ground. All the properties 
of cotton materials, tenacity, wear, capacity to take a dye, 
or to absorb water, resistance to chemical change and so 
on, are referable to this combination of cellulose chains, 
woven and twisted into each other, just as the ropemaker 
spins his goods. It is easy to understand why in these 
days the manufacturers of textiles of all sorts, of ropes and 
threads and the like, begin to pay so much attention to the 
microstructure now revealed. 

The protein chain enters largely into the constitution of 
living substances, hair, wool, nerve, muscle, talons, and 
horn. It differs from the carbon chain of paraffin in that 
every third atom is replaced by nitrogen. It is also fringed 
by hydrogens or other atoms or combinations of atoms, 
and the variety of ways in which this can be done is the 
explanation of the manifold uses which Nature makes of 
the molecule. The woollen manufacturer and the bio- 


chemist are deeply interested in it for very different 
reasons. 
There is one more example of the organic molecule 


to which I should like to refer. Benzene rings can be 
joined together by an oxygen atom which takes the place 
of two hydrogens, one on each ring. The oxygen atom 
can be linked strongly to two neighbours. Thus a mass 
of rings, not lying in any particular order, nor oriented 
in any particular way, can be linked together to form a 
material of great strength. This is the plan of the new 
material “‘ bakelite,”’ which is now of such great import- 
ance. Other materials of similar nature, resins and 
plastics of many kinds, are compounded in a similar 
way. A new industry has grown up, based on this junc- 
tion of ring to ring. But I must leave this development 
of the carbon atom’s associations, and give a little time 
to the consideration of other molecular groupings. 

The silicon atom, like the carbon atom, plays a great 
part in the world, or, at least, in that part of the earth 
with which we are best acquainted. It is, indeed, far 
more common than carbon, for it constitutes about a 
quarter of the earth’s surface materials. Oxygen is 
the most common of the elements; about half the crust 
of the earth is made of it. It is not surprising that com- 
binations of oxygen and silicon are so common. The 
silicon atom resembles the carbon atom in that it has 
four linkages, but it does not, for some reason, join readily 
with other atoms of the same kind. Otherwise there 
might have been a structure like diamond, in which 
silicon replaced carbon. The link between silicon and 
silicon in the rock materials that are so common is in 
general by way of an oxygen which joins the two together. 
If the oxygen linkages were in line with each other, 
along a diameter, it would still be possible that silica 
should have the diamond structure ; but the two oxygen 
linkages make an angle with each other, and quartz, the 
principal silica structure, is in consequence ¢omplex. 
Its peculiar optical qualities are intimately connected with 
this complexity. 

When silica is heated it passes into a viscous condition 
which it retains over a wide range of temperature. The 
same effect occurs when alumina and other constituents 
are added, and a glass is formed. It is an effect of the 
greatest importance since it permits the methods of the 
glass blower, and the permanency of his work. Just as 
in the case of charcoal or bakelite, where strong, but 
irregularly distributed linkages bind the mass into a tough 
material, so in silica compounds the linkages from silicon 
to silicon by way of oxygen still hold the mass together 
when the regular crystalline arrangement is broken up. 
In the fused silica compound we must suppose that the 
linkages are constantly breaking and reforming all through 
the viscous stage ; when the mass is cooled the movement 
is checked. The arrangement always tends to become a 
regular one, and the amorphous mass to become a crystal. 
At ordinary temperatures the change of state is exceedingly 
slow ; yet it is observable and is termed devitrification. 
The manufacture of glass is made possible by the existence 
of viscosity over a wide range; the strength of the 
linkages makes it necessary to pay careful attention 
to annealing, because adjustment of strains is a slow 
process. 

Just as in the case of the carbon structure, we can 
see how sheet-like and fibrous structures can be formed 
on the silica base. Silica chains can be bordered by 
hydrogen or other atoms, such as sodium or potassium, 
by which means they acquire permanence as separate 
individuals. Asbestos is an example of fibrous arrange- 
ments. The silica structures have mainly been investigated 
by my son, W. L. Bragg, and his colleagues at Manchester. 
Sheets can also be formed, strong individually, but held 
together by relatively weaker bonds, so that sheet is 
easily torn from sheet as in tale and mica. Clays are 





formed, broadly speaking, of alternations of silica sheets 
with sheets of alumina, and belong also to the layer-like 
class of materials. Layers slide over one another with 
facility, and hence the plasticity of clay ; the amount of 
water present has a great influence on the degree of plas- 
ticity since the atoms of hydrogen and oxygen form 
linkages between the sheets. When they are driven off 
by heat, a sufficient number of oxygen atoms being left 
to form the silicon linkages, the material acquires the 
hardness and permanency which have made pottery almost 
indestructible. 

The “ refractories’? which are so largely used in all 
high-temperature operations are complicated in composi- 
tion and structure ; but their properties are still dependent 
on the linkages that bind atom to atom and molecule to 
molecule. All research work which has for its aim the 
improvement of refractories must be related in the end 
to these fundamental forces. 

Finally, I must speak briefly of the relations between 
structure and properties in the case of metals and alloys. 
As my son says in “ The Crystalline State”: “In no 
other field has X-ray analysis afforded results ‘which are 
of such theoretical and technical interest, and of such 
service in elucidating a maze of hitherto unrelated data 
as in the investigation of metals and alloys. The explora- 
tion of this field is as yet only partial, but already one 
can see promise of an ordered scheme.” 

The atoms of metals and alloys are packed together 
into the solid form on principles that differ entirely from 
those that are followed in organic compounds. For the 
most part the atoms pack together like spheres; the 
binding forces are due to electric attractions between 
those electrons which, in the solid, are easily torn away 
from the atoms, and the positively charged atomic 
remainders. There are no directed linkages as in the 
case of diamond, or silica. As might be expected, the 
structures are usually very simple, the most common 
being one or other of the two forms in which spheres 
can be closely packed into a pile and a third form in which 
each sphere lies at the centre of a cube, the eight corners 
of which are occupied by similar spheres. Aluminium 
and copper are closely packed, following what is known 
as the cubic structure; zinc is also a closely packed 
structure following the alternative hexagonal pattern ; 
iron at ordinary temperatures belongs to the third type. 

The first phenomenon to find a ready explanation in 
terms of structure is the slip on a definite plane or planes. 
The regular arrangement of the atoms allows planes to 
be drawn which make a clean separation between all the 
atoms on one side and all the atoms on the other; the 
forces exerted across such planes are mainly at right angles 
thereto. One may think of a sliding motion as causing a 
breaking of these bonds, not necessarily all at once, but 
probably in patches at any one time, followed by a 
re-establishment of the bonds with a new set of partners. 

It is possible to prepare a single crystal of aluminium or 
copper, in which case distortion can be produced with the 
fingers. If, however, the crystal has been bent a few times, 
it becomes far more rigid. It is certain that on either 
side of all the slip planes, which may at the first have been 
numerous but all parallel to each other, the single crystal 
has been broken up into numerous fragments, now 
oriented in various ways. The intermingling of these 
minute crystals produces a conglomerate in which no 
simple set of parallel slip planes is to be found. The 
effect is often described as a hardening due to working. 
This rough description does not give the full explanation 
that is desirable ; one would like to know the details of 
the hardening process because it is of such importance in 
industry. Much research work has been devoted to the 
question, especially in this country by G. I. Taylor. 

Pure metals are rarely to be found in industrial pro- 


cesses. Alloys, on the other hand, are of the highest 
importence. In these later days the number of those 


which have been found useful for one reason or another 
is very great, and there are many thousands of combina- 
tions yet to be tried. Their widely varying properties 
depend on their atomic arrangements and their composi- 
tion. It is not possible to use the word “ molecular ” 
any more because, as in diamond, the substance cannot 
be considered as an assemblage of similar and distinguish- 
able companies of atoms. It has long been known that 
there are sudden changes in the properties of an alloy as 
the composition is varied, and also that the boundaries 
of these so-called phases depend on temperature. The 
whole effect is displayed in the so-called ‘“‘ phase diagram.” 
The metallurgist has always attached importance to a 
knowledge of the form of the diagram. The more exact 
knowledge which the X-ray analysis now gives us enables 
us, in the first place, to fix the boundaries of the different 
phases with greater accuracy than before, and also fur- 
nishes data by which the crystal structure of each phase 
can be determined. 

The appearance of a definite structure with definite 
properties in more than one set of alloys has led to the 
recognition of a very curious principle. It seems that the 
contribution of a metal atom to any of these structures 
depends very largely on its size and on the number of 
electrons which it can put into the common stock. Other 
characteristics of the metal atom are of much less import- 
ance. Consequently, two atoms which have approxi- 
mately the same size and can spare the same number of 
electrons are very often interchangeable. In any given 
phase there is a definite structure, or arrangement of 
places to be filled by atoms. The choice of atoms to fill 
those places is somewhat indefinite. As W. L. Bragg 
has pointed out: ‘The first feature is the manner of 
arranging the metal atoms irrespective of their nature or 
what we may term the arrangement of atomic sites in the 
phase. Similar arrangements of sites appear in different 
series of alloys, giving rise to phases with similar pro- 
perties. The second characteristic of a phase is the manner 
of distribution of the two kinds of atom among the sites. 
This appears to be of secondary importance, since it is 
found in many cases to be influenced by heat treatment, 
and sometimes to be random.” 

It is very remarkable that these phases which are common 
to several series of alloys are each marked by a definite 
proportion between the number of atoms in a given volume 
and the number of “free ” electrons in the same volume, 
the “free” electrons being the number that the atoms 


readily part with, otherwise called ‘the “valency ” 
electrons. 
“Creep ” and are other phenomena of great 


** fatigue ” 
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importance in all metal work, and undoubtedly much 
light has been thrown upon them by the new methods of 
analysis. Creep is simply the slow movement that takes 
place when the atoms seek to arrange themselves in a new 
order, so relieving themselves of strain, and, in general, 
tending to a crystalline state. The atoms are not all sur- 
rounded by other atoms in the same way. Some forms of 
surrounding involve more strain than others, so that the 
atoms tend to move one by one into easier positions. 
When all internal movement is difficult, the metal is hard. 
Such movement can be prevented by the incorporation of 
a proportion of foreign atoms as when carbon is added to 
iron to make steel. In the case of iron, the yield to mag- 
netic force, termed permeability, is in some way bound up 
with freedom of movement. 

The nature of “‘ fatigue’? which appears when an alloy 
has been subjected to a long succession of repeated stresses 
has been studied by Gough and his colleagues at the 
National Physical Laboratory. A metal specimen is a 
conglomerate of small crystals or crystallites. It is very 
rarely a single crystal. Cyclic stresses tend to break up 
the crystallites, stopping short at a point when sufficient 
freedom has been obtained to permit the strain to follow 
the stress to an extent which can be observed by X-ray 
methods, but cannot yet be fully explained. If the stress 
is increased a point is reached when no further break up 
into smaller crystallites is of any avail, and a break follows. 

In what precedes I have tried to give a sketch of the 
progress of a new science. All the materials in the world 
take their properties from the atoms of which they are 
built. The atoms arrange themselves into molecules, 
the molecules into crystals, and the crystals in most cases 
into a conglomerate. It is with these conglomerates— 
alloys, timber, stone, textiles, and so on—that the engineer 
builds his structures. In the last quarter of a century it 
has become possible to observe and study the details of 
the atomic arrangements on which ultimately every 
material property depends. An enormous field of inquiry 
is opened up. Good progress has already been made 
which is of interest to both the scientist who wishes to 
push on his inquiry into Nature, and to the industrialist 
who wishes to incorporate new knowledge into his busi- 
ness. To the engineer, the “strength of materials ” is a 
term that naturally covers a number of phenomena 
which he meets within his work, and my object this even- 
ing has been to show how these phenomena are dependent 
on the atomic and molecular arrangements which now we 
can examine in detail for the first time. 








Engineering Notes from China. 
(By our own Correspondent.) 


Honexone, October 26th. 


Hydro-electric Plants in North China. 


In recent years the Chinese Government has 
accumulated a considerable amount of data concerning 
water power schemes, especially in Shansi province in 
North China. The installation of hydro-electric plants in 
this province in the near future is inevitable, but whether 
it will be under the control of the Japanese is an open 
question. There can be no doubt that it is possible to 
develop nearly 100.000 H.P. at the Hu-K’ou Falls, on the 
Yellow River, even with the minimum flow of 10,000 cusecs 
which would occur only for a short period during a dry 
year. There is available for eight months every year an 
average flow of 30,000 cusecs. The normal flood flow 
(not all available without storage) is 130,000 cusecs and 
the maximum fleod flow (for a few days only) is 360,000 
eusees. These figures reveal the difficulties of water 
control in Shansi province. There can be no doubt that, 
in due course, 50,000 H.P. generated at the falls could be 
utilised for pumping, for irrigation, textile mills, coal 
mines, oil distillation and refining, and the manufacture 
of fertilisers, as well as for lighting and possibly traction. 
Several other smaller hydro-electric schemes for North 
China have been worked out in detail and they have been 
shown to be financially sound. 

Chinese Apprentices in Britain. 

In this connection admirable work has been done 
by the Boxer Trustees and the F.B.I. Committee, who have 
arranged graduate-apprenticeship for several Chinese 
students in engineering works in Great Britain. In 
addition, several other British firms have made arrange- 
ments with the University of Hong Kong for engineering 
graduates to obtain practical experience. With but few 
exceptions the Chinese graduates have taken full advantage 
of the opportunities afforded for gaining practical expe- 
rience. Any failures have been due to the fact that the 
unsatisfactory apprentices had had very little previous 
acquaintance with the English language and social con- 
ditions. There exists in some circles, especially amongst 
“* Old China Hands,” the tradition that Chinese engineering 
students will not ‘dirty their hands.” That may have 
been true of the older generation, brought up in an 
environment which made them have a contempt for manual 
labour and athletic exercises. The new generation in 
China, however, even if it comes from the wealthier 
families, does not shirk workshop practice if there is 
available proper instruction. In all of the colleges and 
universities in China athletic exercises are encouraged. 
The students are eager to use modern appliances and are 
interested in applied science, especially mechanism. It 
is unfortunate that many of the technical colleges in 
China have been destroyed by the invaders in recent 
months. There has been, in consequence, a large number 
of applications to enter the British University in Hong 
Kong; many students were unable to qualify for entrance 
because of a defective knowledge of the English language. 


Workshops in China. 


Amongst the many wise phrases to be found in 
Chinese literature is the following, namely, ‘‘ Virtue is the 
mean between two vices.” It is probably true that 


excessive scholarship makes a man extremely cautious 
and renders him unsuitable for the rough-and-tumble of 





the type of engineering work that will be carried on in 
China for many years to come. On the other hand, it is 
impossible for an engineer to obtain proper professional 
qualifications, or to be able to carry out his work oeffi- 
ciently, unless he has obtained a knowledge of the funda- 
mental scientifle principles which form the foundations 
upon which he must build. The difficulty in China has 
been, not the lack of opportunity to obtain academic 
instruction in engineering work, for in recent years there 
has been a great increase in the number of technical 
institutions, some of which contained quite useful equip- 
ment, but many members of the Chinese staff had high 
academic qualifications with no practical experience, and 
the results were unfortunate for the students. The 
teachers had no security of tenure ; much of the instruc- 
tion was given in the Chinese language, with very great 
difficulty concerning technical terms. As the Chinese 
script is pictorial, it is obviously difficult to construct 
pictures for a multitude of technical terms, such as 
“entropy,” “resonance,” &c. However, many of the 
students did gain useful information, and the more 
ambitious and industrious acquired a knowledge of the 
English language. 

The chief difficulty has been to provide instruction for 
engineering graduates in workshops in China. In this 
matter of practical experience medical graduates have been 
more fortunate. For there are many large hospitals, some 
financed by foreigners, which have provided splendid 
facilities for Chinese medical graduates. In recent years 
there have been opportunities for engineering graduates 
to obtain practical experience in some of the electric power 
stations in China, but speaking generally it has been 
impossible for the majority of Chinese graduates to gain 
experience of much value in workshops in China. The 
largest works suitable as a training ground are in Hong 
Kong and Shanghai. They are concerned with ship 
repairing and shipbuilding. Up to the present there has 
not been a properly organised system of graduate appren- 
ticeships in these establishments. It can hardly be 
expected that the shareholders should finance any such 
scheme, but it cannot be doubted that the subject is well 
worth a close investigation by the Trustees of the British 
Boxer funds. Those who have influence in Chinese circles 
should emphasise that, for many years to come, post- 
graduate studies are of much less importance for engineer- 
ing graduates than practical experience in a commercial 
works. 


Engineering Works in Canton. 


The recent invasion of South China and the 
occupation of Canton by the Japanese created consterna- 
tion in Hongkong, for the British Crown Colony is 
dependent on the hinterland for its trade and most of its 
food supplies. Canton was the first port in China to trade 
with Europeans. Although British ships arrived at 
Macao, near Hongkong, in 1665, it was not until 1715 
that the British East India Company became the dominant 
foreign trading concern in Canton. The cession of the 
barren island of Hongkong in 1841 to Britain and its 
astonishing development from a pirate’s lair, with about 
5000 inhabitants, into one of the largest ports in the world, 
with a population which to-day exceeds one million, has 
no parallel in the records of our colonial history. Two 
large shipyards, in which ocean vessels exceeding 8000 
tons have been built, a large Royal Naval Dockyard, and 
numerous smaller shipbuilding and repair yards, provide 
employment at this time to about 25,000 workers. There 
are a large number of industrial establishments, including 
cement works, weaving factories, &c., at present work- 
ing overtime and benefiting from the decline in the output 
of Japanese factories. 

During the last decade many mechanised factories were 
erected in Canton, including a 4million dollar cement works, 
a 1,200,000-dollar cotton mill, a sulphuric acid plant, a 
nitrogenic fertiliser plant, &c., while, in addition to the 
20,000-kW old electricity supply station, yesterday 
destroyed, a new 30,000-kW plant in steel-framed build- 
ings, was recently completed. Public water supply, 
sewerage, automatic telephones, new university and school 
buildings, &c., were provided, but the burning of the city 
has destroyed many public utilities. It was announced, 
some five years ago, that a prominent feature of the Pro- 
vincial Government’s Three-year Plan for industrial 
reconstruction was the erection of factories “‘ for producing 
needed chemical supplies which may be utilised upon 
short notice as component parts of a system of national 
defence.” There has been great progress in many Govern- 
ment and private engineering schemes in Canton during 
the past decade, but military defence works seem to have 
been neglected. The most spectacular work was the 
removal of the ancient wall, some 25ft. high and from 
15ft. to 5ft. wide, 6 miles long, which encircled the city. 
There is now a broad avenue, 80ft. wide, where motor 
vehicles run on the foundations of the old wall. 


The New Canton. 


For centuries the 80 miles of narrow tortuous 
streets or lanes in Canton, granite paved and about 12ft. 
wide, caused no inconvenience, for there were no wheeled 
vehicles ; but when the motor car and wide roads appeared 
in Hongkong it was inevitable that changes in transport 
facilities would take place in Canton. Asphalt-paved 
wide roads, and high reinforced concrete buildings soon 
appeared. A modern steel bridge, costing 1} million 
dollars, spanned the Pearl River, and the Canton and 
Hankow Railway was completed. A prominent Chinese 
publicist two years ago wrote: “ It has been the favourite 
contention of certain foreign conservatives that China 
can never develop as a modern nation without foreign 
political domination. The rapid transformation of Canton 
from a medizval walled city with narrow tortuous lanes 
into a modern city with wide asphalt roads and public 
conveniences possessed by any American or European city, 
provides the answer to this antiquated point of view.” 
It is true that during the last two decades Canton has 
been rapidly transformed, mainly by Chinese engineers. 


The Long View in China. 


Japan is changing the territorial map of Asia, 
and her industrialists have this century redrawn the trade 
maps of the earth. There are many difficulties facing the 





British in the Far East, but they have surmounted others 
as great in the past. The avowed object of the Japanese 
is the development of the natural resources of China, and, 
taking the long view, the industrialisation of Asia may well 
prove to be of benefit to mankind. It will certainly increase 
the total wealth of the world if the mines, communica- 
tions, hydro-electric schemes, and other water-control 
works in China are developed. The low purchasing power 
and the squalor of millions of peasants in China makes the 
European engineer who sees it agree with Dr. Hsu Shih, 
the recently appointed Chinese Ambassador to the United 
States. He wrote of the peasants in his own land as 
follows: ‘‘ Where man has to sweat blood in order to 
earn the lowest kind of livelihood, there is little life left, 
letting alone civilisation.” And again: “It is tool- 
making which constitutes civilisation.’”’ The astonishing 
fact is that in the earliest records of the country the 
Chinese defied the creators of tools, and in the most 
brilliant periods of their history carried out extensive civil 
engineering works. Yet the Chinese officials for about a 
century (1816-1916) opposed mechanisation in any shape 
or form. Some 2000 years ago Li Ping, the active ruler of 
Szechwan Province, made fertile a barren area of 3000 
square miles by his famous irrigation works, which have 
been efficiently maintained until to-day. The Chinese 
artisans are ingenious and wonderfully industrious. 

Japan has achieved a modern civilisation in a com- 
paratively short period of time by the unreserved accept- 
ance of applied science practice which is the foundation 
of Western civilisation. China made, until the last decade, 
practically no equivalent use of modern engineering science 
for the subjugation of the material environment of the 
millions of her people who lived in squalor because they 
used only human labour for power and primitive tools for 
their work. It is certain that one result of the invasion 
will be the acceleration of mechanisation in China. It 
may well be that at no distant date the nation will make 
a much greater contribution to the health, wealth, and 
happiness of the world by increasing its material products. 


The Canton Harbour. 


“Tt is history that teaches us to hope.” In 
Chinese history, extending over forty centuries, the 
escapes and conquests of the people have been due to their 
adeptness in adjusting themselves to the fixed conditions of 
life. They have often won in the end by yielding to 
imponderable forces. As the foundation of all social struc- 
tures is food, so the chief concern of the vast majority of 
the people in China is agriculture. Food supply in China 
can be increased by carrying out engineering works for 
flood prevention, &c. Many schemes of water control, 
carefully planned by competent engineers, have been 
shown to produce profitable returns on capital expendi- 
ture. Most of the money would be spent as wages. Power 
behind the worker is also profitable in many industries. 
The small minority of the classes who live above what 
English people consider is the poverty level include the 
yet smaller number of those who have received a Western 
type of education. The majority of the latter class have 
studied law, sociology, and other subjects, which do not 
directly assist food production or the development of the 
natural resources of China. Unfortunately, influential 
Chinese who have had a Western training have formulated 
grandiose schemes submitting ideals and plans based only 
on theory, and often inspired by political considerations. 
The blockade of the port of Hongkong by Canton in 1926 
failed, but soon afterwards a project for establishing a 
port to rival Hongkong, by dredging out 20 million cubic 
yards of mud, &c., from the Canton river bed at Whampoa 
was published. This engineering feat was estimated to 
cost 1 dollar a cubic yard—at normal rate of exchange, a 
total of £2,000,000—and another 20 million dollars for 
seawalls, warehouses, streets, sewerage, &c. The main 
object of the scheme was to provide accommodation for 
ocean liners to dock within 10 miles of Canton, but a 
Chinese advocate of the proposal wrote that it is “ esti- 
mated, even by the most optimistic, as requiring fifty 
years for completion.” It is not apparent that ocean 
liners would make a voyage of about 80 miles up the river 
out of their course in order to avoid the splendid docking 
facilities available in Hongkong. For months various 
committees of Chinese officials discussed these plans in 
Canton in great detail, without the slightest probability of 
obtaining funds for construction. Meantime, the Japanese 
menace was obvious, and plans for the defence of Canton 
were a much more urgent problem. Any properly mecha- 
nised military force could have made the city impregnable 
by defence works at Bias Bay and along the 135 miles of 
difficult country between the bay and Canton. 

The immediate problem demanding solution in Canton 
is the restoration of civic life. The 20,000-kW old electric 
power station in the heart of the city has been burnt to 
the ground. The new 30,000-kW generating station, 
built and equipped by the Germans, is finished, but there 
are no transmission or distribution cables ready for use. 
Some years ago the China Light and Power Company, 
Ltd., of Hongkong, negotiated with the Canton municipal 
authorities to supply them with electricity in bulk from 
the generating station in Kowloon. A transmission line 
of 100 miles was to be carried along the railway. It may 
happen that in the emergency advantage may be taken 
to supply power to Canton in this manner, but without 
considerable extensions of the Kowloon plant, it would 
not be possible to supply much power to Canton. Nor 
does it seem probable that the Japanese will welcome 
co-operation with the Colony. In spite of the present 
depressing conditions in China, there is consolation in the 
extension of industries in Hongkong in recent months. 








Tue Late Mr. Wri114m A. WarRD.—We regret to learn 
of the death, at Sheffield, of Mr. William A. Ward, assistant 
managing director of Thos. W. Ward, Ltd., and eldest son 
of the chairman, Mr. Joseph Ward, J.P. Mr. Ward was 
educated at Leys, Cambridge, and Sheffield University, 
and served his apprenticeship to engineering in West 
Yorkshire and Wolverhampton. He began his career with 
Thos. W. Ward, Ltd., over thirty years ago, being 
appointed a local director in 1919, a full director in 1925, 
and assistant managing director in March, 1928. 
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Markets, Notes and News. 


The prices quoted herein relate to bulk quantities. 


f.o.b. steamer. 
The Steel Export Markets. 


The improvement in the iron and steel export 
markets which was noticeable in September and the latter 
part of October has been barely maintained this month. 
To a certain extent overseas buyers appear to have 
reverted to their former practice of limiting their purchases 
to small tonnages. It is possible that anticipations of 
price reductions may have induced them to adopt this 
course, although at the moment it is difficult to see any 
ground for this belief. A month or two ago the European 
Steel Cartel was rather anxious to revise prices in a down- 
ward direction, as at that time the Continental industries, 
with the exception of the German, were badly in need of 
orders. Since then, however, the Belgian and Luxemburg 
mills have much improved their position, although it 
cannot be said that they have built up a large reserve of 
orders. With sufficient work in hand to keep them 
employed for some weeks, however, they are not likely to 
entertain the idea of lower prices. Recently there was a 
readjustment of Continental! steel prices for certain markets 
which brought bars and angles for Ceylon to £10 3s. 6d. 
and joists to £9 11s. ¢.i.f. Prices for Rangoon were also 
altered, for small bars to £9 13s. 3d., for angles to £9 7s. 6d., 
and for joists to£8 19s. For South Africa the quotation 
for bars has been reduced from £10 to £9 and for joists and 
channels from £9 12s. 6d. to £9. These alterations have 
not had the effect of bringing out much business, but they 
have made Continental prices more competitive in the 
market to which they are applied. The German steel 
industry continues to be exceptionally well employed and 
has been obliged to pass on a number of orders received for 
Tnomas steel to the Belgian and Luxemburg mills. The 
French works have not been so successful in obtaining 
export orders as other industries in the Cartel, and con- 
siderable interest is being evinced as to the possibility of 
the French reconstruction drive enabling the works to 
play a greater part in overseas trade. Outside com- 
petition, which a month or two ago was worrying the 
members of the Cartel, appears to have slackened consider- 
ably of late, largely as a result of the improved business 
conditions in the United States, which make American 
firms less inclined to accept export business at cut prices. 
Disappointment has been caused by reports that sub- 
stantial Turkish orders for boilers and pipes which, it was 
hoped, would be obtained under the Anglo-Turkish agree- 
ment by firms in this country have been placed in Germany. 


British Iron and Steel Production. 


In the report on production in October, the 
British Iron and Steel Federation states that steel output 
at 854,800 tons showed an advance of 100,100 tons over 
the previous month, and represents the largest movement 
for these two months recorded during the past ten years. 
The daily rate of production of pig iron rose by about 
6 per cent. in October to 469,400 tons, compared with 
429,800 tons in September. The total included 94,700 
tons of hematite, 269,200 tons of basic, 79,900 tons of 
foundry, and 11,600 tons of forge pig iron. At the end of 
October there were 76 furnaces in blast, one less than at 
the end of September, as three ceased production and two 
resumed. The report does not give details of the furnaces 
affected, but the three put out of commission were one 
each at the works of the Darwen and Mostyn Iron Com- 
pany, Ltd., the Consett Iron Company, Ltd., and Colvilles, 
Ltd.; whilst one furnace was blown in at the Cardiff works 
of Guest, Keen and Baldwins, Ltd., and one at the Holwell 
works of the Stanton Ironworks Company, Ltd. The 
following table gives the average production of pig iron 
and steel over a period of years, and the output for the 
past six months :— ’ 


Pig iron. Steel. 

Tons. Tons. 

1913—Monthly average... 855,000 638,600 
1920 oa é = 669,500 755,600 
1929 o »” 632,400 803,000 
1930 ” ” 516,000 610,500 
1931 ¥ » 314,400 433,500 
1932 ” ” ove, agg ee 438,500 
1933 Pe ’ cos) cee Ue 585,300 
1934 = oe ore 737,500 
1935 es os 535,300 821,600 
1936 a eer 982,100 
1937 Pa woes ee’ SRS 1,082,000 
1938—May See 957,000 
SE. crucdusha , Suet 776,100 
CS ae eer 683,200 
August ... wa .. 443,000 658,900 
September 429,800 754,700 
October... 469,400 854,800 


The Pig Iron Market. 


The pig iron market during the past week or 
two has been more cheerful than at any time this year. 
This is not so much the result of an increase in the size 
of individual transactions as of a general improvement 
in demand. There is no doubt that the tonnage which 
has changed hands recently has reached important 
proportions. For the most part, however, business has 
been confined to small parcels, and this still gives the 
market an appearance of being supported by hand-to- 
mouth transactions. The uncertainty regarding prices, 
however, is bound to affect conditions, particularly as 
owing to their arrangements the pig iron producers are 
unable to sell forward at the prices ruling on the date of 
delivery. Although there is less belief now that there 
will be a substantial reduction in pig iron quotations after 
the end of December, no consumer cares to commit himself 
beyond that date at current values. On the North-East 
Coast the recent volume of trade has been sufficient to 
deplete the stocks at the consumers’ works and at the 
furnaces, and it is anticipated that if the present demand 
is maintained the make of Cleveland foundry iron will 
have to be augmented. Disappointment is still expressed 
that so little impression can be made upon the export 
market ; but here the British makers have to meet foreign 
competition of a very keen description, and at £5 10s. 





f.o.b. there are few buyers of Cleveland iron. The outlook 
in the home market, however, has greatly improved of 
late, and satisfaction is expressed at the considerable 
reduction in the stocks at makers’ yards. In the Midland 
district the demand for foundry iron has brightened, 
although this is less noticeable in the case of high 
phosphoric iron than in most other descriptions. It is 
difficult to see how any real expansion can take place in 
the demand for this description until conditions at the 
light castings foundries have improved, as at present 
most of them are working only three days a week. The 
expansion in business in low phosphoric grades, which 
has been a feature of this market for some time, continues 
and considerable tonnages are passing to the heavy engi- 
neering industry and the machine tool makers at figures 
which range from £5 10s. to £6 10s., as this quality is 
not controlled. In the Scottish district the demand 
for foundry iron continues disappointing. Production 
is more than sufficient to meet the market’s requirements, 
and there are heavy stocks in the hands of consumers 
and producers. With the improvement in the steel 
position larger quantities of hematite iron are passing 
into consumption, and specifications are showing signs 
of a satisfactory expansion. 


Iron and Steel Imports. 

The following figures, taken from the Board of 
Trade Returns for October, show that imports of iron and 
steel and manufactures thereof dropped to 52,421 tons 
from 61,773 tons in the previous month. The value of 
the tonnage declined from £780,682 in September to 
£762,082 last month. Only the figures for the most 
important countries are given :— 





1937. 1938. 1938. 
Total. Sept. Oct. 
Tons. Tons. Tons. 
Pig iron: Total ... 644,687 ... 13,918 ... 6,544 
British India 214,985 ... 2,700 ... 1,572 
Foreign countries 304,720 ::. Bee :... 2892 
Ferro-alloys... ...  ... «+. 70M. ws 4486 -<. O48 
Blooms, billets and slabs: 
yo ewe eS ees 
British countries ee 82,670 _ ... S62 ... 1,536 
EET Gea. wow coe! ues 3,263 ... 45... _ 
Germany ... 43,055 ... — = 
Belgium 95,270 ... 1,156 ... 2,353 
France oS Seb a ate. SE aes. See Oe 
Other foreign countries ... 70,079... wae wwe 210 
Sheet bam ... ... «.. 98,608 ... 2,733 ... 302 
Waser. 96,771 ... 3,872 ... 1,580 
Other bars and rods ... ... 196,398 ... 5,385 ... 6,297 
Angles, shapes, and sections 73,008 ... OFF ... 3,606 
Girders, beams, joists, &c.: 
sts. “ater Conte 1s 70,664 ... 4,867 ... 3,029 
Belgium 14,342... 689 ... 556 
France dee ima sand Sfee.... SAGs... LF 
Other foreign countries ... saeee: .... 1366 ... 483 
Plates and sheets (not 
coated) : a 49,742 ... 5,854 ... 3,772 
Wrought tubes ak Bac 36,486. .... 1,758 .....1439 
Railway material re i a 8,087... 731 =... 1,621 
Bolts, nuts, and metal screws 8,672 ... 314... 266 
Total from countries : 
British India 215,215 ... 2,700 1,572 
Canada . 163,738 ... 13,250 3,681 
Germany ... 133,572 4,132 3,633 
Sweden 105,136. 5,521 8,446 
Holland ai vaininad Eaabe 27,881 772 315 
Behera... ice ce. ooo «= EE 13,612 11,246 
Luxemburg ... 134,076 3,643 2,754 
France dice a 316,540 9,537 9,840 
Czechoslovakia 16,718 G5 ...-- 130 
United States ... 315,412 4,518 ... 5,433 
Total imports, iron and steel 2,039,463 61,773 §2,421 


Iron and Steel Exports. 

The exports of iron and steel and manufactures 

thereof in October, according to the Board of Trade 
Returns, rose to 159,069 tons, valued at £3,436,142, com- 
pared with 138,028 tons, valued at £2,995,622, in the 
previous month. The following are details of the principal 
exports :— 





1937. 1938. 1938. 
Total. Sept. Oct. 
Tons. Tons. Tons. 
Pigiron: Total... ... 153,540 |... 7,177 ... 12,746 
Forge and foundry ... 87,016 ! 3,812 ... 5,228 
(7 2 Si a ee 65,951 |... 3,365 ... _ 7,478 
Basic... a 573 ..w LE an 40 
Ferro-alloys ever Thain * she 13,668 |... ZOer ... 336 
Sheet bars, bright steel bars, 
and wirerods ... ... ... SEG) <...6° 1,908)... 2,788 
Bars and rods, other kinds... 123,618 ... 6,767 ... 6,374 
Angles, shapes, and sections 76,454 ... 4,600 ... 3,735 
Girders, beams, joists, &c. ... 34,408 ... 1,886 ... 1,634 
Hoop andstrip ... ... ..- S738 «.. 2380... 301 
Plates and sheets, }in. and 

over: Total oa ss 2009003: F5 .. BAe 
South Africa 13,097... 566... 437 
British India SS.2ee si. + Lees «cs LG 
{Australia ... 5,456 ... or 426 
en 2 See Ei,7G7... 95 ... 57 
Other British countries ... 30,984 ... 1,021 .... 3,617 
i ee ee 34506... Zi «.:. FE 
Holland sad) be, se 4 RE as , ar 60 

Plates and sheets under tin.: 

ROG cc ce eee OES 8 Cw. SD 
British India ... ... ... 6,328 ... 432... 312 
Co ee es ee 15,943... ae 219 
Canada 17,512. ... 608 ... 549 
Mexico aie. adie 10,530 ... — we 
Argentine Republic... 68,710 610... 735 

Galvanised sheets ses 224,489 12,546 ... 13,932 
Tinned plates... ... ... 438,054 21,967 29,000 
Tubes, pipes, and fittings : 

Cast : 

Up to 6in. diameter 60,800 ... 4,368 ... 4,712 

Over 6in. diameter ... 47,821 ... 2,909 ... 3,408 

Warought:.... 40, «<< 267,862 18,794 ... 18,425 
Railway material : 

Steel rails, new soe ot) ROR SOE 3,503... 10,219 

Sleepers, fish-plates, and 

sole-plates ... ...  ... Sae6.-.:.. BGR: ..6 25S 
Total alliron and steel ... 2,576,033 ... 138,028 ...159,069 


Unless otherwise specified home trade quotations are delivered f.o.t. 
A comprehensive list of the prices of materials mentioned below will be found on the next page. 





Export quotations are 


Current Business. 


George Cohen, Sons and Co., Ltd., Wood Lane, 
London, W.12, have acquired the whole of the second-hand 
plant and machinery at Exhall Colliery, Bedworth, 
Nuneaton. This comprises a number of haulages, Lanca- 
shire boilers, a mixed-pressure turbo-generator, several 
miles of track and a large quantity of pit rails, colliery 
arches, and joists. Armstrong, Whitworths, of Gates- 
head, will in future guarantee the analysis and structure 
of all the company’s pig iron. A new company, entitled 
Cornton Metals, Ltd., is to build a works at Cornton, 
Bridge of Allan, where non-ferrous alloys will be produced. 
A factory is now in course of erection at Resolven, near 
Neath, for the newly formed South Wales Aluminium Com- 
pany, Ltd., which when completed is expected to give 
regular employment to 600 men. The Blythswood Ship- 
building Company has received a contract from the Anglo- 
Saxon Petroleum Company for a motor tanker of 12,000 
tons. Ferguson Brothers, Ltd., Port Glasgow, are to 
build for British owners a single-screw coasting vessel, 
fitted with oil engines, for the carriage of petrol. The 
Ministry of Transport has awarded to Sir William Arrol 
and Co., Ltd., Glasgow, the contract for the new bridge 
over the Thames at Maidenhead. Yarrow and Co., Ltd., 
Scotstoun, have obtained an order valued at over £300,000 
from the Yugo-Slav Government for machinery (geared 
turbines) and water-tube boilers for a new flotilla leader 
for the Yugo-Slav Navy. William Beardmore and Co., 
Ltd., have received permission from the Glasgow Dean 
of Guild Court to erect a furnace house and cable tower at 
their Parkhead Forge. The Crown Agents for the Colonies 
have placed orders with Hurst, Nelson and Co., Ltd., 
Motherwell, for thirty tank wagons for the Iraq Railways. 
The Department of Overseas Trade announces that the 
following contracts are open for tender :—Indian Stores 
Department : One spiral axle-box planer and one capstan 
lathe (New Delhi, November 28th). Union Tender and 
Supplies Board, Pretoria: Quantities of tubes and 
fittings required during the period January to December, 
1939 (South Africa, December Ist). 


Copper and Tin. 


Steady conditions have ruled in the electrolytic 
copper market. There has been a fair amount of buying, 
although in America consumers appear to have acted with 
some restraint, possibly as a result of the distraction caused 
by political events. Prices have shown a tendency to sag 
this week, owing to the disappointing American statistics. 
These showed a substantial rise of about 20,000 tons in the 
American production, but at the same time the world’s 
stocks of refined copper were 32,000 tons less than at the 
end of September. American domestic production during 
October was 69,605 tons and for the rest of the world 
115,472 tons, consumption being 69,827 tons and 130,141 
tons respectively, whilst the stocks in America were 
reduced to 267,299 tons and in the rest of the world to 
157,412 tons. Notwithstanding the disappointment felt 
at these figures, the market has maintained a healthy 
appearance. The increased production, of course, followed 
the removal of restriction in October, which at the time 
was received with approval. Buying for munitions pur- 
poses appears to have slackened, but good quantities 
have been taken by Continental consumers—it is assumed, 
to cover ordinary industrial requirements—and in this 
country fair tonnages have been taken up. The standard 
market was firm until the publication of the American 
figures, but afterwards developed a slightly weaker tone. 

Tin has been a somewhat uninteresting metal for 
some time, but there was rather a flurry in the market in 
the latter part of last week, as a result of American buying 
and subsequent covering against these purchases on the 
Londan Metal Exchange. Prices have been well main- 
tained, and whilst the market remains under such rigid 
control no wide movement seems likely. 


Lead and Spelter. 


Price fluctuations in the lead market have been 
narrow, but rather irregular conditions have ruled. On 
the whole, however, the demand has been maintained, and 
the requirements of the cable makers in particular appear 
to be on a satisfactory scale. Business in lead pipes and 
sheets also remains at a good level, and this industry 
continues to absorb fair quantities of the metal. Recently 
a certain amount of speculation has been noticeable in 
this market, which has helped to maintain values. Con- 
siderable interest continues to be manifested in the 
operations of the Lead Producers’ Association, but little 
appears to be known of the intentions of that organisa- 
tion. At the moment it would appear that production is 
in excess of the market’s requirements, but by only a 
narrow margin. It is therefore anticipated that if a reduc: 
tion of output by those producing concerns included in 
the Association does take place, it will be comparatively 
small. Japanese buying has again made itself felt, and 
Continental consumers have also shown more interest than 
of late. British users, however, have been inclined to 
buy on a hand-to-mouth scale, and the impression seems 
to prevail that at present prices the metal is fully valued. 
According to American figures, the world consumption 
during the current year has been about 88,581 metric 
tons per month. Great Britain is given as the largest 
consumer, with an average during the past three months 
of 32,681 tons per month.... The spelter market is 
still suffering from a lack of interest and prices have shown 
a tendency to sag. At the present levels of value, however, 
the metal must be considered cheap. Buying has been on 
a restricted scale, and the support which was forthcoming 
from the galvanisers a little while ago has been to a large 
extent withdrawn. There is comparatively little specula- 
tion in the market, although at the present range of values 
the metal might be considered attractive. Buying for 
industrial purposes has been lethargic, but fair quantities 
continue to be taken by the brass makers. 
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Current Prices for Metals and Fuels. 


Makers’ official home trade price, per ton, delivered buyers’ stations. 


* Joists, Sections, Bars and Plates are subject to a rebate of 15s. to home users purchasing only 


from Associated British Steelmakers. {Export prices are for Empire Markets; for other Markets British quotations conform to Cartel prices. 


NON-FERROUS METALS. 


PIG IRON. 


STEEL (continued). 























| 
Home. Export. | *Home {Ex 
» . uxport. OMe: veers. i VR 
Foundry home prices, except for Scotland, less rebate of 5/— | Skiba peeere parser (Official Prices, November 16th.) i 
) Nesent | GLASGOW ANbD Distrricr \ 
(D/d Teesside Area.) } : 1 Cash £45 16 Sto f45 1S 

N.E. Coast £ esa! CF artis MTS A I Rtg ple | 10 12 «6 

Hematite Mixed Nos. ... 612 6 ... Tees 12 0 6 11 12 6 Three Months £46 0 Oto £46 2 6 

b No. 1 “Oa i Joists ll 0 6 10 12 6 Electrolytic £5l 10 Oto £52 lo VU 

CReetlends: Channels... ; ll 5 6 10.17, 16 Best Selected Ingots, dd Bir- 
' 2 s. 3 > 5 > 2 ” 
No. 1 + Saxyd sek. Pca Mbviba aie 6 2 6] Rounde, _ = a i - a i * e . mingham 62 5 © 
No. 3 G.M.B. yar wee oor ee 6 0 0] of ot ECR ES vee ee ~~ SI : 
Mote & 4 ‘ ¢ . Sheets, Hot Rolled £8v 0 O 

No. 4 Foundry 510 0 B19 0 me Sin. and under 12 13 Of lk oO 0 | 
Basic x ie 5 0 0 Plates, jin. (basis) Mic ging 1k O Of Home. Export. 

M ” fein. 11 13 0 Na BOOF Tubes, Solid Drawn (basis) 13}d. 13}d. 
tore ten . ” din. 11 18 0 LL 10 0) Brazed (basis 13td 134d 
Stafis— (Delivered to Black Country Station.) Lin 2 3 0 ll 1s o| B i“ apagis) Sid. oe 

°° gin. ... = oo . ‘ | ss 
North Staffs Foundry ... 5 11 0... U 3 ha l inn 
: n. gin. to and inel, ee = : 
ob » Forge x © @iii0 .« 6 Ib. per sq. ft. (8-G.) 12 10 O 12 10 0 Ingots, 70/30, d/d Birmingham £40 0 0 
). per sq. it. (8-G.)... 12 2 
Basie 5 0 Otof 5 0 " Boiler Plates, din.... 11 18 O Is.2.6 Home. Export. 
Northampton— S60sr Wank Awe gh, og gugite Tubes, Solid Drawn, 2/1 Alloy 12d. 12d. 
Foundry No. 3 5 8 6 —_ Angles 1l 0 6 Ww 12 6! os Brazed l4d. l4d. 
Forge 6 48 - Tees. 12 0 6 1112 6! Ti 
Derbyshire Joists j 2 6 
Wei 2 “4 : ae 11 = ° 10 13 2 Cash £215 5 Oto £215 lo oO 
No. 3 Foundry 511 0. Channels.. ; ll 5 6 1017 6 m 
> e > ree 0 Ss wed » ) > 
Forge ... ... .. «. 5 8 0 Rounds, 3in. and up 12 0 6 Li.12. 6 hs 2m oth #216, 0 Oto t2l6 2 6 
ScoTLAND o» under 3in. 12 13 Of. Ll 0 ©| SPELTER 
Hematite, f.0.t. furnaces 6 13 0 ., Flats, 5in. and under 12 13 Of ll 0 0 Cash £14 7 6to £14 8 9 
No. 1 Foundry, ditto 6 0 6. Plates, jin. (basis) 11 10 6 i) -0 @ Three Month £14 11 Sto £14 12 ¢ 
ee ] s 4 3 to 2 6 
No. 3 Foundry, ditto ... 5 18 0. - frin. ... 11 15 6 1l 5 0 
Basic, d/d . Fs tin. 12 0 6 11 10 9 | LEAD 
N.W. Coast {6 13 Od/d Glasgow ~ 2 5 6 a PER £16 18, Ojo 416 1.3 
Hematite Mixed Nos. ... 618 6 ,, Sheffield Un. jin. to and incl. Three Months £16 2 tto £16 3 YO 
- . . 6 lb. per sq. ft.(8-G.)... 12 10 0 12 2 6 
7 4 6 ,, Birmingham dite stars . } Aluminium Ingots (British) £94 (net.) 
—_——- —_——— [RELAND—F.0.Q.— BELFAST. Rest oF IRELAND. 
MANUFACTURED IRON =a eters 
rle s > ) ¢€ 
Home. Export. Ang +1 34 id nt ° 
LANCS AND YORKS . . w: ee a Tees 12 > 6 2 8 Oo FUELS. ? 
- Joists ll 5 6 11 15 6 
: Crown Bars is Ss 8 en scr wrn ’ 
* eee 13.15 0 ; Channels... 11 10 6 11 130 SCOTLAND. 
‘ ella Rounds, 3in. and up 12 5 6 12 8 | LANARKSHIRE 
meses: r itv under 3in. 12 18 03 13 06 (f.0.b. Grangemouth) Export. 
each iene oad ae Plates, fin. (basis) 1113 0 1115 6 Navigation Unsereened 18 6 
Marked Bars (Staffs) 15 15 0 Kin. . 11 18 0 12 0 6 Hamilton Ell 18.6 
No. 3 Quality 112 6 Ba. ee 12 5 6 Splints 20 
fh) é Vv 2 4 ) 
No. 4 Qualit; -.3, 9 = Bae 1210 0... 12 10.0 | Avasums 
SCOTLAND Un. jin. to fin. inel. 23.3 0... 12 5 0 (f.0.b. Ports} Steam 17/- 
Crown Bars 3 5 0 13 5 0 Rounds and Flats tested quality ; untested, 9s. less. Ek, 
Best i315 0 i315 0 : Pape E 2 7 | FiresHiRe 
NE. Co OTHER STEEL MATERIALS. (f.0.b. Methil or Burntisland) 
.E. C — | Home. Export, f.o.b. | Prime Steam ‘ 18/- 
Crown Bars 3 5 0 246, % ; ; 
= pire os : : : Sheets. £ os. d. £ os. d.| Unsereened Navigation 18/6 
Best Bars Sa 13 15 0O 1315 O 11-G. and 12 G., dd 1415 0 : si 
Double Best Bars 450. 14.65 (0 13-G.. did Is 2 6 11-G. to 14-G. 12 10 0 | LOTHIANS 
sis ares ¥ = 7 o o t t > 2 7 A 
NORTHERN IRELAND AND FREE STATE 14-G. to 20-G., dd 15 10 O 15-G.to 20-G. 12 15 0 | oS nb. L si 5 Hartley Prime 17/6 
| Secondary Ste:z 5/6 
Crown Bars, f.0.q. 1317 6... 21-G. to 24-G., d/d 1515 0 21.G.to24-G. 13 0 0 ey pew sah 
25-G. and 26-G., dd 16 10 0 25 and 26-G. 13 15 0 
STEEL. | South Africa, Rhodesia, Nyasaland, £14; Canada, £14 12s. 6d., ENGLAND. 
*Home. +tExport. f.o.b. basis. Irish Free State, £15 iée., f.0.q-, 4-ton lots. Sourn YorksHire, HULL 
LONDON AND THE SouTH— €£ sa. d. ae The above home trade ahuet prices are for 4-ton lots one over ; B.S.Y. Hards 20/6 to 21/- 
Angles 1l 3 0. 10 12 6 | 2-ton to 4-ton lots, 7s. 6d. per ton extra ; and under 2-ton lots Gicasy Setconed 18/~ to 18/6 
Tees 12 3 0 11 12 6 | to 10 ewt., £2 per ton extra. 
ape a Li ; . a - NORTHUMBERLAND, NEWCASTLE 
Joists = = a 10 12 6 Galvanised Corrugated Sheets, basis 24-G. 
: Blyth Best 18/6 
Channels... ... ... ha 8-9 10 17 6 Home. £ s. d i s d i7 
* econd... 
Rounds, 3in. and up 12 3 0 11 12 6 4-ton lots and up . 18 10 O 7 “ne as 
” est Sma = 
» under 3in. 12 15 6f. 11 O O} 2-ton to 4-ton lots 18.17 6) Unsacaned 17/— to 18 
iscreenec = € - 
Flats, under 5in. 1215 6t 1120 0 Under 2 tons MES LR. STALL, Pilate ol ' acres 
Plates, jin. (basis) mas 6. i -o°'S Export : India, £17 15s. (nom.), c.i.f.; [rish Free State, DURHAM 
fin. 1118 0. 1l 5 0 £18 10s., f.0.q.; General, £15 15s., f.0.b., 24-G. basis. | Best Gas.. 19/44 
* Bias 12 3 0 1110 0| TiIN-PLATES— Foundry Coke 27/— to 28/- 
ss ar 12 8 O 1115 0 20 by 14 basis, f.o.b., Bristol Channel Ports, 20s. 3d. to 21s. 6d 
Un. in. to and inel. Tin-plate Bars, d/d Welsh Works, £7 15s. | CARDIFF SOUTH WALES. 
6 lb. per sq. ft. (8-G.)... 12 10 0 12 10 0| BILLETs—100-ton lots and over, 35 to 100 tons, 5s. extra; less} gteam Coals : 
Boiler Plates, Zin. 2 3 0 12 2 0} than 35 tons, 10s. extra. a cae: Best Admiralty Large ... 24 
NortH-East Coast— Cs & Sia. a. Soft (up to 0-25% C.), untested ee Best Seconds 23/6 to 24, 
Angles li © Ss 10 12 6} ” ” » tested Se le Best Dry Large 23/— to 23/6 
Tees 12 0 6. 11 10 0| Basie (0-°33% to 0-41% C.) _ -.. 812 6 Ordinaries Bed eb 23/- 
em Tie Ww © 10 12 6 » Medium (0-42 to 0-60% C.) 9 2 6 Bunker Smalls ... ...¢ 16/— to 17/6 
Channels... ... «.: 1. &.¢€. 10 17 6 ” Hard (0-61% to 0-85% C.) 912 6 Cargo Smalls 15/6 to 16/- 
Rounds, 3in. and up i @.6@.. 11 12 6 » (0-88% to 0-99% C.) 10 2 6 Dry Nuts 27/6 to 28/- 
fe under 3in. 12 13 Of. ll 0 O| ” » (over 0-99% C.) 10 12 6 Foundry Coke 31/— to 42/6 
Plates, 3in. (basis) a 8 O. 11 0 0| tails, Heavy, 500-ton lots, f.0.t. 10 2 6 Furnace Coke 29/- 
Peete IIs: 6... ll 5 0| » Light, f.0-t.... Re Find Patent Fuel 25/6 
: } 
» tin. ... 1118 0. 1 10 0| deneniiiaiies. 
» win... . 4 18 3 0. 1115 0] FERRO ALLOYS. Aiahieacite Cédlx: 
Un. #in. to and inel. | Tungsten Metal Powder 4/9} per lb. (nominal) Best Large — 38/—to 41/- 
6 lb. per sq. ft. (8-G.)... 12 10 0 12 10 0 | Ferro Tungsten 4/8 per lb. (nominal) Machine-made Cobbles 41/- to 45/6 
Boiler Plates, fin. oo SO 12 2 0} Per Ton. Per Unit. Nuts 40/- to 45/- 
MIDLANDS, AND LEEDS AND DistRictT— | Ferro-Chrome, 4 p.c. to 6 p.c. carbon £24 5 0 7/6 Beans 33/— to 38/6 
o's. a 2s. & = 6 p.c. to 8 p.c. ... £24 0 0 7/6 Peas ee 26/- to 30/— 
Angles 11 O 6. 10 12 6} ” 8 p.c. to 10 p.c.... £24 0 0 7/6 Rubbly Culm... 15/— to 16/- 
Tees 2 , | Max. 2 p.c. carbon £36 0 0 I1/- 
BOOB... -20 nee serene 2.0 4. Nw 6 | f = Pp : : > ‘ se Steam Coals : 
Joists il.@ 4 10 12 6) = , Il p.e. carbon £38 5 O l1/- bak ; 
| a Large Ordinary 22/6 to 24/6 
Channels 4 a). Sa.Bs 1017 6| ke » 0-Sp.c.earbon... £41 0 0 12/- ’ 
Rounds, 3in. and up 1S .O' 6 11 12 6} a » carbon-freo 10d. per Ib. 
ss under 3in. 12 13 Of. ll 0 0 Metallic Chromium ... ... 2/5 per lb. 
Flats, Sin. and under 12 13 Ot 11 0 0| Ferro Manganese (loose), 76 p.c. £18 15 0 home FUEL OIL. 
Jates, jin. (basis) mh Ss... | ee » Silicon, 45 p.c. to 50 p.c. £12 10 Oscale 5/— p.u. ‘ 
frin. ... 1115 6 “Y got dak Ree i NB pe. £17 0 Oscale 6/- p.u. | Inland consumption: contracts in bulk. 
» tin. 12 0 6 11 10 0 » Vanadium 14/—per lb. Exclusive of Government tax of ld. per gallon. 
” jo. ... - 2 5 6 11 15 0 hi Molybdenum , miss pt done me 5/- forward Ex Ocean Installation. Per Gallon. 
Un. jin. to and inel. » Titanium (carbon-tree) Yd. per Ib. * . 2 pe ‘ 
6 lb. per sq. ft. (8-G.)... 12 10 0... 12 10 0O | Nickel (per ton)... £185 to £190 per ton penne (0-950 gravity) 3id. 
Boiler Plates, jin. 2 0. 6 ti 12 2 6 | Cobalt ... ” 8/6 to 8/9 per Ib. Diesel Oil eet ie ae IA meee 43d. 























Nov. 18, 1938 


THE ENGINEER 











. . 
French Engineering Notes. 
(From our own Correspondent in Paris.) 
A New Industrial Structure. 

THE recent international crisis profoundly shook 
the country’s confidence in its ability to keep pace with 
urmament developments elsewhere at a time when 
efforts to increase industrial production are checked by 
the insistence of labour on its rights to the forty hours’ 
week. It is true that the legislation made reservations 
in the case of work for national defence which the Govern- 
ment took advantage of in the face of union opposition, 
but the working of an extra five hours did not proceed 
satisfactorily, to the extent that sanctions had to be 
imposed for refusal to work, and they are to be made more 
stringent in the future. As the speeding up of armaments 
depends upon a similar acceleration by sub-contractors, 
the increase of working hours must be extended to private 
industry, without which, moreover, it is hopeless to look 
forward to any recovery in the national economy, so that 
a return to more working hours is indispensable to national 
prosperity as well as to national security. At the time of 
writing, the decrees have not yet been published, but it 
is known that the five days’ week has been abandoned 
and it is believed that an extra twenty hours a month will 
be allowed to manufacturers, who will presumably be 
able to employ them for an average of forty-five hours 
a week. As the Government cannot reject the principle 
of the forty hours’ week, which can only be done by a 
repeal of the law by a Socialist Parliament, any departure 
from it for the benefit of private industry can only be 
negotiated by means of concessions to labour, and in the 
case of the nationalised factories overtime is paid for at 
a rate that is utterly unacceptable to private employers. 
This overtime rate is to be reduced to something like 10 
per cent. above the wages paid for the forty hours. At 
the same time, the formalities necessary to obtain per- 
mission to work extra hours will be reduced to their 
-implest expression. As a means of securing the accept- 
aace by the unions of a change which apparently sub- 
stitutes for the present maximum of 175 additional 
hours a year, in exceptional cases, a monthly twenty 
hours on which little or no restriction is placed, it is 
believed that the Government will give labour satisfac 
tion over the demand for old age pensions by creating a 
fund for that purpose out of a tax on what are called 
super-profits, the nature of which has yet to be specified. 
Che thirty-two decrees being published deal with produc- 
tion in a manner intended to create a new industrial 
structure whereby employers and labour will co-operate 
ina changed situation. The decrees will need close analysis 
hefore any judgment can be formed upon their practic 
wbility in leading to a satisfactory solution. Syndicalist 
reaction to the decrees will be powerless against the weight 
of publie opinion, 


Under Production. 

What has particularly impressed the country 
since the crisis is the insufficient production of aircraft. 
After huge expenditure in equipping nationalised 
factories, it was supposed that the output would be 
equal to all demands, and dependence on private industry 
was ignored altogether. The State monopoly of armaments 
introduced a policy of administrative centralisation 
which is criticised, except so far as concerns arrange- 
ments for mass production, and the men consider that 
they have special privileges enabling them to fix their 
own ceqnditions for working. While the State not 
generally exercised compulsion on men to work more 
hours, its leniency may be explained by the fact that 
machinery cannot be run to its full capacity 
private industry is able to keep pace with the execution 
of contracts received from nationalised factories. The 
same trouble exists in the shipbuilding industry. A 
c«omparison is made between the naval forces of France 
and Germany from which it appears that unless con- 
struction is accelerated in the arsenals and shipyards, 
as well as in private industry upon which they depend, 
France will begin to lose the advance she has now over the 
German fleet in two years’ time. The ‘‘ Dunkerque ” 
and * Strasbourg” have their counterpart in tonnage in 
the “‘ Gneisenau”’ and ‘ Scharnhorst.’ Of four 35,000- 
ton battleships, both countries have two under construc- 
tion, the French ships being the ** Richelieu ” and “* Jean- 
Bart,’ while the * Clemenceau” and ‘ Gascogne,”’ for 
which credits have been voted, are followed in Germany 
by two ships of the same tonnage. The three 25,000-ton 
battleships which were launched during and immediately 
after the war, and were reconditioned a few years ago, 
are more powerful and better protected than the three 
German 10,000-ton “ pocket battleships,” which have the 
advantage of a much higher speed. The present superiority 
of the French navy in battleships is threatened by the 
rapidity of German shipbuilding. This is one of the facts 
that are battering at the Socialist labour and industrial 
structure. Other evidence of under-production is provided 
by the figures of pig iron and raw steel output during 
September last. The output of pig iron in that month 
was 446,000 tons, compared with 685,000 tons in September 
last year. The number of furnaces in blast declined from 
106 to 78. The production of raw steel was 467,000 tons, 
as against 672,000 tons. There was a heavy decline all 
round in rolled steel. A serious continuous fall in all 
branches of industrial activity has galvanised the Govern- 
ment into making a special effort to stimulate a return 
to prosperity by means of the decrees. 


ua 


has 


unless 





Training Employers. 

Until 2} years ago employers were free to carry 
on their businesses in a manner to serve the best interests 
of everyone concerned, They are now part of a complicated 
organised system that imposes upon them duties, obliga- 
tions, and liabilities in respect of their men and the 
State. They cannot find their way out of the maze of 
legislation and formalities without a close study of the 
law as it affects them. The new system has made the 
old methods of industrial management obsolete. Con- 


sequently, an important technical organisation in Paris 
has created a centre of training for employers under the 
age of forty years who will meet and discuss, with the 
assistance of experts, all questions affecting them with the 
idea of becoming fully competent to carry on their 


British Patent Specifications. 





When an 4 tion is icated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office, 
Sales Branch, 25, Southampton-buildings, Chancery Lane, W.C.2, 
ls. each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification. 


STEAM GENERATORS. 


492,878. April 5th, 1938.—HicH-urr Sarety VALVES FOR 
Steam Borers, Knorr-Bremse Aktiengesellschaft, 9-17, 
Neuebahnhofstrasse, Lichtenberg, Berlin, Germany. 

A is the huddling chamber of the valve, communicating 
by a pipe B with the housing of the controlling device, which 
controls the filling of the counter-pressure chamber C by means 
of a pipe D leading to C, communication between the pipes 
B and D being controlled by a mushroom valve E. E is closed 
by a spring H and opened by a spring-loaded bellows G, the 
loading spring F of which is stronger than the spring H, and 
which acts on the valve spindle. The pipe B, in addition 
to its communication with the rear of the valve E, has a branch 
opening into a chamber I into which the bellows G extends. 
The controlling device operates in the following manner : 
When the valve member of the high-lift safety valve is raised 
by the boiler pressure, there is generated in the chamber A a 
pressure which overcomes the resistance of the valve spring K 























\. 





and moves the valve upwardly to the maximum opening. 
The pressure prevailing in A is also communicated to the 
chamber of the controlling device. At the same time, the 


pressure rises also in the chamber | and causes the corrugated 
member G to be compressed. Consequently, the spring F i 
compressed, and the spring H closes the valve E which prevents 
steam from penetrating into the counter-pressure chamber C 
from the line B vid the line D. It is not until the steam boiler 
pressure, by suflicient blowing off of steam through the opened 
high-lift safety valve, has been reduced so far that the action 
of the compressed spring F overcomes the pressure upon the 
corrugated member G that the valve E opens and the counter- 
pressure chamber G is filled with steam having the pressure 
prevailing in A, thereby closing the high-lift safety valve. In 
order to accelerate the full opening of the valve E, the interior 
space in the corrugated member G can be filled through the 
branch J with steam at the pressure of the huddling chamber 
as soon as the valve E begins to open.— September 28th, 1938. 


INTERNAL COMBUSTION ENGINES. 


492,857. January Ilth, 1938.—FuEL Conrrot or INTERNAL 
CoMBUSTION ENGINES, Daimler-Benz Aktiengesellschaft, 
Stuttgart-Untertiirkheim, Germany. 

For temporarily increasing the output of internal combustion 

engines it is known that an increased torque can be obtained 

by switching in a charging blower. At a certain degree of com- 
pression and charging, however, a limit is reached beyond which 

a fuel of comparatively low anti-knock value is no longer 

sufficiently resistant to knock. The present invention seeks to 
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provide for a positive supply of anti-knock fuel simultaneously 
with an increase in charging pressure. A is the engine cylinder 
and the fuel is normally injected through an injection nozzle B, 
which is supplied with fuel from the fuel reservoir C by a fuel 
pump D. The combustion air is supplied to the inlet valve E 
by way of a blower F. A shaft G, which is driven from the engine, 
serves to drive the blower, a clutch H, which can be disengaged 
and engaged by a linkage I being interposed between the shaft G 






additional fuel pump L. ‘The fuel pump L can be connected 
to or disconnected from the engine by a clutch M. The engage- 
ment or disengagement of M is effected simultaneously with 
the engagement or disengagement of the clutch H by the common 
linkage I. Normally the blower is out of operation—that is, 
the clutch H is disengaged. In this case only the normal 
fuel from C is injected. For switching in the blower F for the 
purpose of attaining a higher degree of charging and compression 
the clutch H is engaged. Simultaneously therewith, the addi- 
tional fuel pump L also is connected to the engine by M, so 
that now, additionally, further fuel of higher anti-knock value 
is supplied from the auxiliary vessel K to the additional nozzle 
J through which the fuel is injected into the inlet suction 
passage.—-September 28th, 1938. 


MISCELLANEOUS. 


ARRANGEME 


1938.—RECTIFIER s, 
of Berlin- 


491,288. January 11th, 
Aktiengesellschaft, 


Siemens-Schuckertwerke 
Siemensstadt, Germany. 
The improved rectifier arrangement, according to the imven- 
tion, may be employed to maintain constant the voltage delivered 
by a rectifier to batteries. It may also be employed to pro- 
duce in buffer batteries a ‘“‘tip-over” charge; that is to say, 
a form of charge in which the 
charging current suddenly rises 
when the voltage falls below a 
predetermined value, and sud- 
denly falls again to a small 
value when an upper value of 
voltage is reached. The arrange- 
ment may also be employed for 
charging a buffer battery at an 
approximately constant voltage. 
In this arrangement a trans- 
former A feeds a_ rectifier 
arrangement D consisting 
four rectifiers in Graetz con- 
nection, such as copper oxide 
rectifiers. The primary winding 
of the transformer is connected 
in series with the choking coil 
B to the A.C. mains C. The 
choking coil B has a pre-mag- 
netising winding excited by the 
rectified current. In this exam- 
ple the rectifier feeds a buffer 
battery E. The transformer A 
has an air gap which increases 
the wattless current flowing 
through the  pre-magnetised 
choking coil B and also has the 
effect of preventing the increase 
in the wattless current drawn by the transformer A from the 
mains when the voltage at the transformer increases from being as 
large as would be the case if the air gap were not provided. The 
choking coil B preferably composed of two two-limb 
coils, the A.C. and D.C. windings of which are connected im oppo- 
sition, in order that the alternating potentials induced on the 
D.C. side may balance each other out. The choking coil may 
also be provided with a second pre-magnetising winding con- 
nected to the rectified voltage.—August 30th, 1938. 


491.868. March 10th, 1937.—PaintTING THE INTERNAL Suk- 
FACES OF Prees, Lennox Bywater, 3, Putney Park Avenue, 
London, 8.W.15; William Henry Piper, 75, Victoria Street, 
London, S.W.1 ; and Thomas Henry Piper, 66, Longbridge 
toad, Barking. . 

A suitable spraying nozzle A is provided with means whereby 
it may be drawn through a pipe B, the nozzle being arranged to 
produce a dise-shaped spray sub- 
stantially at right angles to the axis 
of the pipe. Secured at intervals 
around the body of the spraying 
nozzle A are the leading ends of 
comparatively long spring steel 
guide strips C, which have their 
trailing ends secured to the peri- 
phery of a block D serving as the 
housing of a ball joint. The guide 
strips C are bowed outwardly to 
such an extent that they will be 
flexed inwardly upon entering B 
and serve to position the spraying 
nozzle centrally. The shank of the 
ball joint is extended rearwardly as 
a spindle, upon which is rotatably 
mounted an elongated cylinder E. 
Upon the leading end of E are 
detachably secured similarly dis- 
posed outwardly and rearwardly 
extending blades F, each adapted 
to contact with the inner surface 
of B along a helical line, the 
operative edges of the blades pre- 
ferably being sharpened. At the 
trailing end of the cylinder E 
secured a brush having its bristles 
disposed radially in a helical row 
which is of opposite “‘ hand ” to the 
helical lines of contact between the 
blades F and the inner surface of 
the pipe. In operation, the appara- 
tus described drawn through 
the pipe and the paint is sprayed on to the inner surface as the 
nozzle is advanced and is subsequently worked uniformly into 
the surface by the action of the brush. Owing to the co-opera- 
tion of the blades F on E, rotation is imparted to the cylinder and 
hence to the brush in a direction of opposite “‘ hand” to the 
helix formed by the bristles. Im consequence no part of the 
interior of the pipe is left unswept by the bristles.—Seplember 
12th, 1938. 
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491,753. August Il4th, 1937.—Gas-FiIrED Arr HEATING 
Devices, Radiant Heating, Ltd., Radiant Works, Harmood 
Street, Chalk Farm Road, London, N.W.1; and Arthur 
Docking, 19, Penwortham Road, Sanderstead, Surrey. 

This invention relates to gas-fired unit heaters for heating 

the air of warehouses, factories, and other large enclosed spaces. 

It has been found by experiment that if the products of com- 

bustion are mixed with a large proportion of air, they are not in 

any way deleterious and the increase in the content of carbon 
dioxide in the atmosphere of the building to be heated is not 
appreciable. The invention is based upon the results of those 
experiments and provides a heater so constructed that the 
products of combustion are discharged into the space to be 
heated mixed with a large proportion of air. In the device 
illustrated the casing comprises a lower compartment, formed 
by a casting A and containing the gas burning device, and an 
upper portion B containing the fan C. The gas burning device 
consists of five burner bars D, which extend through the length 
of the lower compartment. The casting A is formed externally 
with heat dissipating ribs and is open at the bottom so as to 
admit secondary air to the burners. The portion B of the 
casing has square openings with a series of parallel slats forming 
louvres, which are angularly adjustable. The fan C is driven by 
an electric motor carried on a bracket secured to the rear wall 
of the casing. A distributor pipe E of inverted U shape has its 
ends secured in apertures formed in the plate, which closes the 








businesses under the new industrial and social conditions. 





and the blower. A further injection nozzle J is provided 
which receives its fuel from a small vessel K by means of an 





top of A and thus separates the burner compartment from the 
remainder of the casing. E is formed at intervals along its 





578 


THE -ENGINEER 





Nov. 18, 1938 








length with apertures which face inwardly and rearwardly into Institution of Automobile Engineers. Saturday, Nov. 26th—Miptanp Counties Brancn: Grand 
the suction region of the fan. The products of combustion from | To.day, Nov. 18th.—LuTon CENTRE: George Hotel, Luton. Hotel, Birmingham, Annual dinner. 6.45 p.m. 
Anr Monday, Nov. 28th.—Miptanp Counties Brancu: James 


the burner chamber are thus distributed approximately evenly 
around the periphery of the fan and are intimately mixed with 
the air drawn in by the fan through the opening in the rear wall 
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of the casing. An electrical ionising device F for the production 
of ozone is supported from the rear wall of A. The outlet from 
the device is close to the opening in the rear wall of the casing B, 
so that the ozonised air which it produces will be drawn in and 
mixed with the products of combustion, thus neutralising any 
harmful constituents in those products.—September 8th, 1938. 


491.761. November llth, 1937.—Pire Coupiines anpD Pack- 
inc Rings, Patex Société Anonyme, 16, Aeschenvorstadt, 
Basle, Switzerland. 

Fig. 1 shows the coupling before tightening, and Fig. 2 after 
it has been tightened. The coupling member A is screwed on 
the outside and has an internal conical mouth C at the bottom 
of which is a seating for the pipe B. A metallic packing ring D 
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Figl D 


\ 


\ 

















is placed on the pipe and held in position by a hollow internally 
screwed nut E. D is made of case-hardened low-carbon steel. 
On screwing up E the front of the packing ring is forced down 
the conical mouth C and the sharp edge F cuts into the pipe, as 
shown in Fig. 2, and digs out an annular ridge of metal which is 
pushed along in front of it to form a seal.—September 8th, 1938. 








F orthcoming Engagements. 





Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 
of the week preceding the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 





Chartered Surveyors’ Institution. 


Monday, Dec. 5th—12, Great George Street, Westminster, 
8.W.1. “The Development and Redevelopment of a 
Seaside Resort and its Surroundings,” D. Edwards. 
6.30 p.m. 


Chemical Engineering Group. 

To-day, Nov. 18th.—Welbeck Hotel, Nottingham. “ Refrac- 

tories in Industrial Service,” W. J. Rees. 7.30 p.m. 
Chemical Society. 

Thursday, Nov. 24th.—Leathersellers’ Hall, St. Helen’s Place, 
E.C.3. “Sir William Perkin’s Adventure and What has 
Come of it,” Dr. H. Levinstein. 5 p.m. 

Coal Utilisation Council. 

Wednesday and Thursday, Nov. 23rd and 24th.—Hotel Great 
Central, Marylebone Road, N.W.1. Fourth National Coal 
Convention. 10.30 a.m. each day. 

Engineers’ German Circle. 

Monday, Nov. 28th.—Institution of Mechanical Engineers, 
Storey’s Gate, Westminster, S.W.1. “ Die Zersidérungsfreie 
Werkstoffpriifung in Deutschland,” R. Berthold. 6 p.m. 

Hull Chemical and Engineering Society. 

Tuesday, Nov, 29th.—Room 51, Municipal Technical College, 
Hull. “The Chemistry of Vitamins,” R. Gordon Booth. 
7.45 p.m. 

Institute of Fuel. 

Friday, Dec. 2nd.—Institution of Electrica] Engineers, Savoy 
Place, Victoria Embankment, W.C.2. Symposium on Gas 
Temperature Measurement. 10.30 a.m. 

Institute of Metals. 

Friday, Nov. 25th.—Lonpon Locat Section.—Thames House, 
Millbank, 8.W.1. Supper-Dance. 7.30 p.m. 

Institute of Transport. 

Tuesday, Nov. 29th.—Inst. of Electrical 
Place, Victoria Embankment, W.C.2. 
of Air Mail,” Captain D. O. Lumley. 


Engineers, Savoy 
“The Development 
6 p.m. 





nual dinner. 7.30 p.m. 

Monday, Nov. 21st.—Gutascow CENTRE: 39, Elmbank Cres- 
cent, Glasgow. “Injection Equipment for Compression- 
Ignition Engines,” H. G. Dunn. 7.45 p.m. 

Tuesday, Nov. 22n¢?.—BrrMINGHAM CENTRE: James Watt 
Memorial Hall, Great Charles Street, Birmingham. ‘“ In- 
jection Equipment for Compression-Ignition Engines,” 

H.G. Dunn. 7.30 p.m. 

Wednesday, Nov. 23rd.—LonpoN GrRapvuaTEs: 12, Hobart 
Place, 8.W.1. ‘‘ The Automobile from the Insurance Point 
of View,” R. Hancock. 7.25 p.m. DERBY GRADUATES: 
Technical College, Derby. ‘‘ Salvage Operations on German 
Ships at Scapa Flow,” C. E. Cobb. 7.30 p.m. 


Friday, Nov. 25th.—Guascow Grapuates: 39, Elmbank 
Crescent, Glasgow. Discussion on Scottish Motor Show. 
7.45 p.m. 


Monday, Nov. 28th.—LoucHusBorovucH GrapuatsEs : The College, 
Loughborough. “* Independent Suspension on Front Wheel 
Driven Cars,” H. Pringsheim. 7.30 p.m. 

Tuesday, Nov. 29th.—BrrMINGHAM GRADUATES’ MEETING: 
James Watt Memorial Hall, Great Charles Street, Bir- 
mingham. ‘The True Aspect of the Rotary Vaive,” B. 
Shipley. 7.30 p.m. Coventry GrapvuaTEs: Broadgate 
Cafe, Coventry. ‘“‘ The Significance of the Ignition Spark 
Voltage,” G. A. Freeman. 7.30 p.m. 

Institution of Chemical Engineers. 

Friday, Nov. 25th.—Institution of Civil Engineers, Great 
George Street, Westminster, S.W.1. Hinchley Memorial 
Lecture. ‘Fog and Mist from the Physico-Chemical 
Standpoint,” Professor J. C. Philip. 6.30 p.m. 

Institution of Civil Engineers. 

To-day, Nov. 18th.—Guascow SrupeEnts’ Assoc.: 39, Elmbank 
Crescent, Glasgow. ‘‘ Sewage Purification: A Survey of 
Comparative Methods,” W. J. Kirkwood. 7.30 p.m. 

Saturday, Nov. 19th.—Lonpon StupeEnts’ Assoc.: Visit to 
Hampton Pumping Station of the Metropolitan Water 
Board. 

Tuesday, Nov. 22nd.—Great George Street, Westminster, 
8.W.1. ‘Some Examples of the Design and Construction 
of Bridges in Denmark,” Professor Anker Engelund. 
6 p.m. 


Wednesday, Nov. 23rd.—NerwcasTLE - UPON- TYNE Assoc.: 
Co-operative Society’s Café, Stockton-on-Tees. ‘“* Movable 
Bridges,” H. P. Budgen. 7 p.m. 

Thursday, Nov. 24th—BrirmincHam Assoc.: James Watt 
Memorial Inst., Great Charles Street, Birmingham. ‘‘ Work 
in Asphyxiating Atmospheres,” Prof. K. Neville Moss. 


6 p.m. 
Friday, Nov. 25th—N. InE~tanp Assoc.: Grand Central Hotel, 
Belfast. Annual dinner. 


Tuesday, Nov. 29th.—Great George Street, Westminster, S.W.1. 
“Improvements at the Royal Docks, Port of London 
Authority,” R. R. Liddell. 6 p.m. 

Wednesday, Nov. 30th.—Lonpon Stupents’ Assoc.: Great 
George Street, Westminster, S.W.1. ** Considerations 
affecting the Building of Express Highways,’ D. F. 
Orchard. 6.30 p.m. MaNcHESTER Assoc.: Literary and 
Philosophical Soc., 36, George Street, Manchester. ‘‘ Mixing 
of Low Water-Cement-Ratio Concretes and their Placing 
by Vibration,” R. H. Cooper. 6.45 p.m. 


Institution of Electrical Engineers. 


To-day, Nov. 18th.—METER AnD INsTRUMENT SECTION: Holborn 
Restaurant, High Holborn, W.C.1. Annual dinner. 6.45 
for 7 p.m. 

Tuesday, Nov. 22nd.—Wiretess SeEcTIoN: Savoy Place 
Victoria Embankment, W.C.2. ‘* Receiving Valves,” T. E- 
Goldup. 6.30 p.m. Scorrish CenTRE: Central Hotel, 
Gordon Street, Glasgow, C©.2. Annual Dinner. 6.30 
for 7 p.m. 


Thursday, Nov. 24th.—Savoy Place, Victoria Embankment, 
W.C.2. ‘Electric Heating for Merchant Ships,’ H. C. 
MacEwan. 6 p.m. 

Friday, Nov. 25th—S. Mrptanp CENTRE: Grand Hotel, Bir- 
mingham. Annual dinner. 6.30 for 7 p.m. 

Tuesday and Wednesday, Nov. 29th and 30th.—TRANSMISSION 
Section: Visits to B.E.A.I.R.A. laboratories, Wadsworth 
Road, Perivale, Middlesex. 1.30 p.m. each day. 

Institution of Engineers-in-Charge. 

Wednesday, Nov. 23rd.—Magnet House, Kingsway, W.C.2. 
**Electrical Installation Systems and their Relation to 
Personal Safety and Fire Risks,” A. L. Whittenham. 
7.15 p.m. 

Institution of Engineers and Shipbuilders in Scotland. 

Tuesday, Nov. 22nd.—39, Elmbank Crescent, Glasgow. ‘‘ Dover 
Dock Gates,” R. L. Biggart. 7.30 p.m. 

Institution of Heating and Ventilating Engineers. 

Wednesday, Dec. 7th.—Inst. of Mechanical Engineers, Storey’s 
Gate, Westminster, 8.W.1. “ Refrigeration applied to Air 
Cooling,” E. 8. Green. 7 p.m. 


Institution of Locomotive Engineers. 

Tuesday, November 22nd.—MANCHESTER CENTRE: Literary and 
Philosophical Society, 36, George Street, Manchester. 
“The Exhaust Steam Injector,” L. J. Kastner. 7 p.m. 

Wednesday, Nov. 23rd.—Institution of Mechanical Engineers, 
Storey’s Gate, Westminster, 8.W.1. ‘‘The Heat Treat- 
ment of Metals in Connection with Locomotive and Carriage 
and Wagon Building,” A. H.C. Page. 6 p.m. 


Institution of Mechanical Engineers. 

To-day, Nov. 18th.—Storey’s Gate, Westminster, 8.W.1. “‘ The 
Control of Diesel Railcars, with Particular Reference to 
Transmissions,” Major W. G. Wilson. 6 p.m. ScorrisH 
BrancH: Robert Gordon College, Aberdeen. ‘“* Steam 
Boilers, Past and Present,’ Professor A. L. Mellanby. 
7.45 p.m. 

Monday, Nov. 2lst.—Lonpon GrapvaTes: Storey’s Gate, 
Westminster, 8.W.1. “The Construction of Steam 
Vessels,” A. C. Murray. 6.45 p.m. 

Thursday, Nov. 24th.—N. WESTERN Brancu: College of Tech- 
nology, Manchester. Hawksley Lecture, “ Television,” 
Sir Noel Ashbridge. 7.15 p.m. SOUTHERN BRANCH: 
Municipal College, Portsmouth. ‘‘ Diesel Engine Pro- 
gress,” H. V. Senior. 7.15 p.m. 

Friday, Nov. 25th.—EpvucatTion Group: Storey’s Gate, West- 
minster, 8.W.1. ‘‘ Training for the Foundry,” J. G. Pearce. 


6.30 p.m. 

Monday, Nov. 28th.—East Miptanps Branco: Welbeck 
Hotel, Nottingham. ‘The Gyroscope.” Prof. C. H. 
Bulleid. 7.15 p.m. 


Wednesday, Nov. 30th.—Yorxsumre Brancu: Hotel Metro- 
pole, Leeds. ‘‘ Man Power,” A. Roebuck. 7.30 p.m. 

Friday, Dec. 2nd.—Storey’s Gate, Westminster, S.W.1. Parsons 
Memorial Lecture, ‘‘ Sir Charles Parsons and Marine Pro- 
pulsion,” 8. 8. Cook. 6 p.m. 


Institution of Structural Engineers. 


Thursday, Nov. 24th.—1l, Upper Belgrave Street, S.W.1. 
“ Dock Gates,” F. M. Easton. 6.30 p.m. 





Watt Memorial Institute, Great Charles Street, Birmingham. 
“* Soil Stabilisation,” C. H. Haswell. 6.30 p.m. 
Iron and Steel Institute. 

Friday and Saturday, Dec. 2nd and 3rd.—Additional Autumn 
Meeting in Cardiff. 

Joint Committee on Materials and their Testing. 

Friday, Nov. 25th.—Institution of Electrical Engineers, Savoy 
Place, Victoria Embankment, W.C.2. Discussion on Non- 
destructive Testing. 10 a.m. 

Junior Institution of Engineers. 

To-day, Nov. 18th.—39, Victoria Street, S.W.1. “* Industrial 
Electric Heat Treatment,” C. E. Ward. 7.30 p.m. 

Friday, Nov. 25th.—39, Victoria Street, S.W.1. ‘‘ Woad Mills,” 
R. Wailes. 7.30 p.m. 

Friday, Dec. 2nd.—39, Victoria Street, Westminster, S.W.1. 
‘“*Some Applications of the Thermionic Valve Other Than 
for Wireless Purposes,” H. J. N. Riddle. 7.30 p.m. 

Manchester Association of Engineers. 

Friday, Nov. 25th.—The Engineers’ Club, Albert Square, Man- 
chester. ‘“* The Human Factor in Industry,” A. P. Young. 
7.15 p.m. 

North-East Coast Institution of Engineers and Shipbuilders. 

To-day, Nov. 18th.—Mining Institute, Newcastle-upon-Tyne, 
““Some Practical Experiences in General Engineering, 
Dr. T. B. Morley. 6 p.in. 

Friday, Nov. 25th—Grapvates’ Section: Technical College, 
Sunderland. ‘ The Trend of Modern Engineering Educa- 
tion,” D. Tagg. 7.15 p.m. 

Public Health Services Congress and Exhibition. 

To-day and Saturday, Nov. 18th and 19th.—Royal Agricultural 

Hall, Islington, N.1. 10 a.m. daily. 
Railway Club. 

Thursday, Dec. 1st.—Royal Scottish Corporation Hall, Fetter 
Lane, E.C.4. “‘The Hay Railway, 1810-1863,” Captain 
F. B. Ellison. 7.30 p.m. 

Royal Aeronautical Society. 

lst.—Institution of Mechanical Engineers, 

“Flying Controls,” 





Thursday, Dec. 
Storey’s Gate, Westminster, 8.W.1. 
Professor G. T. R. Hill. 6.30 p.m. 

Royal Institution of Great Britain. 

Tuesday, Nov. 22nd.—21, Albemarle Street, W.1. ‘‘ Cosmogony 
and Cosmology,” Sir James Jeans. 5,15 p.m. 

Friday, Nov. 25th.—21, Albemarle Street, W.1. “* Problem of 
the Astronomical Universe,”’ Sir James Jeans. 9 p.m. 


Royal Society of Arts. 


Wednesday, Nov. 23rd.—John Street, Adelphi, W.C.2. “‘ The 

Container Testing Laboratory,” C. J. Chaplin. 8.15 p.m. 

Monday, Nov. 28th.—John Street, Adelphi, W.C.2. “ Refrac- 
tory Materials,” J. H. Partridge. 8 p.m. 
Rugby Engineering Society. 

Friday, Nov. 25th.—Conservative Assembly Room, Albert 


Street, Rugby. ‘ Metal Spraying by the Wire Process,” 
W. E. Ballard. 7.30 p.m. 
Sheffield Metallurgical Association. 


Tuesday, Nov. 22nd.—198, West Street, Sheffield. “‘ Oxygen 
Cutting by Hand and Machine,” E. S. Semper. 7.30 p.m. 
Tuesday, Nov. 29th.—198, West Street, Sheffield. “ Cine- 


matography with a High-temperature Microscope,” J. H. 
Chesters and T. W. Howie. 7.30 p.m. 
West of Scotland Iron and Steel Institute. 

To-day, Nov, 18th.—Room 24, Royal Technical College, George 
Street, Glasgow. ‘‘ Alloy Cast Iron,” A. J. N. Smith. 
7.15 p.m. 

Wolverhampton and District Engineering Society. 

Monday, Nov. 21st.—Victoria Hotel, Wolverhampton. “ The 
Design and Construction of Metal Aircraft,” F. Beach. 
7.30 p.m. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 





Mr. A. 8. E. AcCKERMANN has been elected an Honorary 
Fellow of the Society of Engineers (Inc.). 








LAUNCHES AND TRIAL TRIPS. 





Kvrow, steamship; built by Alexander Stephen and Sons, 
Ltd., to the order of the Union Steamship Company, of New 
Zealand, Ltd.; dimensions, length 335ft., breadth 52ft. 6in., 
depth 28ft., gross tonnage 3850. Engines, triple-expansion. 
Launch, November 8th. 

RicHMoND CasTLE, motorship ; built by Harland and Wolff, 
Ltd., to the order of Union-Castle Mail Steamship Company, 
Ltd.; dimensions, length 474ft., breadth 63ft., depth 37ft., 
gross tonnage 7850. Engines, two-stroke double-acting. 
Launch, November 8th. 








CATALOGUES. 





GrEENWooD AND Barttey, Ltd., Leeds.—A booklet illus- 
trating and describing steam turbine dynamos for ship lighting. 

Weco ConpENSER Company, Ltd., Bideford Avenue, Perivale, 
Middlesex.—A booklet on static condensers for power factor 
improvement, 

British RotoTHERM Company, Ltd., Merton Abbey, 8.W.19. 
—A brochure on temperature gauges, entitled ‘‘ Modern 
Thermometry.” 

RENOLD AND CoveNntTRY CHAIN Company, Ltd., Manchester.— 
Details of chains and accessories for industrial applications and 
stock chain drives. 

Brooxuurst SwitcuGear, Ltd., Northgate Works, Chester. 
—Brochure describing the firm’s equipment for the electric 
control of ships’ auxiliaries. 

JENSON AND NicHotson, Ltd., Jenson House, Stratford, 
London, E.15.—‘‘ Decay in Timber and Fabric, and How to 
Prevent it with ‘ Cuprinol.’ ” 

E. H. Jonzs (Macuine Tooxs), Ltd., Edgware Road, The 
Hyde, N.W.9.—A pamphlet describing the ‘“‘ Monarch ” method 
of flame hardening lathe beds. 

EncouisH Steet Corporation, Ltd., Vickers Works, Sheffield. 
—An illustrated brochure of the firm’s products, which include 
steel forgings of all sizes, drop forgings, castings, magnets, and 
small tools. 
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A Seven-Day Journal. 


The Retirement of Sir Richard Gregory. 


On Wednesday, November 16th, a dinner was given 
at the Athenzum to mark the retirement of Sir 
Richard Gregory from the editorship of Nature, the 
weekly journal of science, with which he has been 
associated for forty-five years. Some one hundred 
and forty scientists and colleagues were present, and 
the chair was taken by Mr. Daniel Macmillan, the 
chairman of Messrs. Macmillans, the publishers of 
the journal. It may be recalled that Nature was 
founded by Sir Norman Lockyer in 1869. In 1888, 
Sir Richard, who was then a graduate from the Royal 
College of Science, was appointed one of Sir Norman 
Lockyer’s scientific assistants, and a computor 
to the Solar Physics Committee. After about three 
years he became an Oxford University Extension 
Lecturer, and began writing scientific articles and 
books. In 1893 he was invited by Sir Norman 
Lockyer to become assistant editor of Nature, a 
position he continued to hold until 1919, when he 
was appointed editor. During sixty-nine years 
the journal has had only two editors, and although 
its initial success must be ascribed to Sir Norman 
Lockyer, its later rise to a high position of prestige 
and influence is directly due to the work of Sir Richard 
Gregory. He it was who pressed for the State endow- 
ment of research, and stressed the point of view that 
the work of scientists was ethically neutral, and as 
citizens it was their duty to take responsibility for 
the applications of their work. More recently, 
Sir Richard has advocated a fuller recognition of the 
social sciences, and the general réle of science in social 
and political affairs. Hence, it is fitting that he 
has been appointed the first chairman of the new 
division of the British Association for Social and 
International Relations of Science. Sir Richard 
is shortly leaving England in order to deliver the 
Elihu Root Lecture at the Carnegie Institution of 
Washington, on “Cultural Contacts of Science.” 
He has also arranged to speak on similar subjects 
at a number of universities in America. Sir Richard 
received a knighthood in 1919, and was created a 
baronet in 1931. He was elected a Fellow of the 
Royal Society in 1933. It is announced that in 
future Nature will be edited by Messrs. E. G. W. Gale 


and J. F. Brimble, who are the present assistant 
editors. Professor Alan Ferguson will be the advisory 
editor. 


The P. and O. Liner “ Naldera.” 


Tue old P. & O. passenger liner “ Naldera,” of 
16,000 tons, which was recently sold to P. and W. 
Maclellan, of Glasgow, proceeded to the breaking 
up yard at Bo’ness at the end of last week. It may 
be recalled that the ‘‘ Naldera’’ was given a short 
reprieve from destruction when, after finishing her 
last voyage, she was taken up by the Government 
for the transport of the British Legion’s Police Force 
to be employed during the evacuation of Sudetanland, 
and that for some days she lay in the Thames with the 
potice force on board. This unusual duty was a 
fitting close to a career which, in the beginning 
especially, was remarkable in themany changes effected 
during her building. It has, in fact, been a long- 
standing joke about her that in her time she had been 
everything except a submarine. The “ Naldera” 
was ordered from Caird and Co., of Greenock, and 
her keel laid down in the early part of 1914. Her 
propelling machinery consisted of twin-screw, quad- 
ruple reciprocating engines, taking steam from coal- 
fired Scotch boilers. The war stopped all work on 
her for about three years, and the Government then 
ordered her to be completed as a cargo ship at a 
time when that type of vessel was in serious demand. 
The conversion was barely completed when orders 
were given to convert her again for troop carrying, 
and this was no sooner done than still another con- 
version was ordered and the vessel was gutted for 
reconstruction as an aircraft carrier. The end of 
the war came before she could be employed in that 
service, but it was not until 1920 that the vessel 
which had been handed back to the P. & O. Company 
completed her final reconstruction, and went into 
service as a regular liner on the company’s routes. 
Thus it was not till some six years after her keel was 
laid that she finally left the Clyde. In her continuous 
service the ‘‘ Naldera” was well and favourably 
known, and she has many old friends who will regret 
her passing. 


The Institution of British Agricultural 
Engineers. 


Tue formation is announced of the Institution of 
British Agricultural Engineers. The principal object 
of the Institution is to foster the general advance- 
ment of agricultural engineering, and, more par- 
ticularly, to promote the acquisition of that species 
of knowledge which constitutes the profession of an 
agricultural engineer. This profession is stated to 
be the art of directing and applying the sources of 
energy in Nature for the use and convenience of man 





in the adaptation and application of materials and 
machinery and mechanical methods to the besi 
development of agriculture and its allied purposes 
in the broadest sense of the term. In addition to 
promoting and discussing the subjects affecting the 
profession of agricultural engineering and protecting 
the interests of those engaged therein, the Institution 
is intended to provide an authoritative body with 
which the Government could consult. It will also 
take an interest in all matters relating to the develop- 
ment of education in agricultural engineering and 
encourage the founding of colleges and other places 
of learning for such a purpose. The enrolling of 
members has begun, and amongst the qualifications 
it is required that candidates shall be at least thirty 
years old, and have had a good general and engineer- 
ing education with a subsequent experience of at 
least five years in the design or execution of important 
agricultural engineering work. Alternative qualifica- 
tions of an exacting nature are provided for. A pro- 
visional Council has been formed and consists of 
Lieut.-Colonel P. Johnson, Mr. A. 8. E. Ackerman, 
Mr. H. V. Blackstone, Mr. E. H. B. Boulton, Mr. 
W. Harrison, Mr. A. Hay, and Mr. R. Borlase 
Matthews. The offices of the Institution are at 
Hobart House, Wilton Street, London, S.W.1, and 
the secretary is Mr. C. Horton. 


Welfare in Industry. 


THE annual meeting of the Industrial Welfare 
Society, Incorporated, took place on Wednesday 
afternoon, November 16th, at the offices of the 
Society, 14, Hobart Place, London, 8.W.1, when the 
Chairman, Sir Charles Craven, R.N., presided. In 
proposing the adoption of the report, Sir Charles 
said that the introduction of the new Factories Act 
had set the seal on the work which the Society had 
done for so long. He urged a wider knowledge of the 
versatility of the Society’s work, and its contribution 
to the welfare of industry in its widest possible sense. 
He was gratified, he said, with the confidence which 
was shown in the Society by employers up and down 
the country, but the Society was in need of further 
financial support and increased membership. In the 
report advantage has been taken to review the great 
extension that has taken place in the conception of 
welfare work in industry since the foundation of the 
Society in 1918. To-day employment managers, 
welfare supervisors, safety officers, industrial doctors 
and nurses are scrutinising industry from within, 
and endeavouring to reduce, as far as it is humanly 
possible, the effect of strains and stresses on the 
workers. It is apt to be forgotten that within the 
span of a single life changes have taken. place in 
industry as drastic as those associated with the 
industrial revolution. The old simple relationships 
of comparatively small communities have been 
shattered, and there has yet to be built up within the 
limits of the present factory system some new sense 
of social function. The question requiring an answer 
from industry is whether, under modern conditions, 
something of that old social harmony can be restored. 
In the year under review an outstanding improve- 
ment noted is the increasing attention which in all 
branches of industry is being paid to the environ- 
mental conditions of work. Many firms, it is noted, 
have gone beyond the minimum requirements of the 
Factories Act in attempting to secure conditions that 
will give the maximum comfort to their workers. In 
keeping with the high standard which has been set 
up by industrial buildings, particularly those recently 
designed, the new ambulance rooms, canteens, sports 
centres, and other welfare departments are excel- 
lently designed. There has been a welcome increase 
in the number of pension schemes for workers, while 
another development has been the enormous increase 
in the number of firms which now voluntarily grant 
holidays with pay. The health section of the Society’s 
work has also greatly increased in extent, and an 
Advisory Medical Committee is available for the 
assistance of member firms in connection with 
problems affecting the health of their employees. 


Voltage Standardisation. 


SPEAKING at the annual dinner of the Mersey and 
North Wales Centre of the Institution of Electrical 
Engineers at Liverpool on November 21st, Sir Cyril 
Hurcomb, the Chairman of the Electricity Commis- 
sioners, referred to the desirability of greater 
standardisation of the voltages at which consumers 
of electricity are supplied. While improvements in 
the internal organisation of the supply industry would 
assist, they would not necessarily achieve a com- 
plete and speedy solution of the problem, and some 
parallel action was required. There had been con- 
siderable progress in the standardisation of A.C., for 
whilst in 1926-27 only 177 undertakings gave supplies 
on that system exclusively, the number was now 300. 
Over the same period the number of undertakings 
giving D.C. supplies exclusively had been reduced 
from 184 to 32. But, according to the latest returns, 
there were still at the end of the year 1937-38 





264 undertakings distributing both A.C. and D.C., 
as compared with 234 in 1926-27. According to the 
preliminary figures for the year 1937-38, there were 
19 different declared low pressures and 293 under- 
takings are using non-standard voltages for the 
whole or part of their supplies. Of those under- 
takings, 160 gave a proportion of their supplies on 
the D.C. system and it was hoped that when a change- 
over was made to A.C. a change would also be made 
to the standard voltage. Meantime, it was undesir- 
able that D.C. systems should be extended. New 
areas should, as far as possible, be served with A.C. 
at standard voltage. The Commissioners had been 
looking for a line of immediate advance, and it 
appeared that it might be worth while to tackle 
vigorously and at once the A.C. systems on which 
non-standard voltages still survive. If they concen- 
trated for the time being on bringing up to standard 
voltages the systems that were working below it, 
they would be left with 102 undertakings for treat- 
ment. The Commissioners would not, however, 
come to any conclusion without the fullest consulta- 
tion with the supply industry and the manufacturers, 
who clearly had an important interest in the problem, 
and perhaps a part to play in its solution. 


A New Bridge at Bristol. 


THE Minister of Transport has made a grant to 
the Bristol County Borough Council for the construc- 
tion of a new lift bridge of the bascule type over the 
floating harbour. The bridge, which is estimated 
to cost over £80.000, represents the last stage in the 
construction of Western Road, the new ring road, 
which has been driven through the densely built-up 
area between St. Augustine’s Parade and Victoria 
Street. It will span the arm of the floating harbour 
known as Welsh Back, and will permit the passage 
of dock traffic to and from the northern part of the 
harbour. In order to accommodate the dual carriage- 
ways which are a feature of the new road, the bridge 
will have a width of 634ft. The two 20ft. carriage- 
ways will be separated by a central island, and each 
of the footpaths will be 10ft. wide. The total length 
of the bridge between abutments is to be 185ft. 
Extensive use of welding is to be made in the fabrica- 
tion of the steelwork, and all the steelwork of the 
approach spans will be encased in concrete to avoid 
the necessity of painting. The design has been 
approved by the Royal Fine Art Commission. 
Work will be put in hand shortly and it is hoped to 
complete the scheme in 1940. The bridge will be 
constructed to the designs and specifications of 
Mr. H. M. Webb, B.Sc., M.Inst.C.E., the City 
Engineer of Bristol. 


Industry and Defence. 


At the last meeting of the Grand Council of the 
Federation of British Industries, Mr. Peter Bennett, 
the President, was authorised to set up a Committee 
to consult with the Government with regard to the 
Defence Programme and the fuller development 
of plans for industrial mobilisation. The President 
has appointed the following gentlemen to serve on 
this Committee under his chairmanship :—Lord 
Gainford, Lord Hirst, Sir James Lithgow, and 
Sir George Beharrell, along with Mr. Guy Locock, 
the Director of the F.B.I. On Monday, November 
14th, the Prime Minister, who was accompanied 
by the Lord Privy Seal and the Minister for the 
Co-ordination of Defence, received the members 
of the Committee, who laid before him the views of 
industry. The Prime Minister welcomed the offer 
of co-operation which was tendered to him, and made 
the request that Mr. Bennett should discuss with 
Sir Thomas Inskip and Sir John Anderson, the best 
methods by which the F.B.I. could assist the Govern- 
ment in the full and speedy development of its plans. 
Speaking on the soundness of the present system, 
which he said was succeeding in spite of some delays, 
disappointments, and checks, the Prime Minister 
stated in the House of Commons on Thursday, 
November 17th, that to avoid any possible delay 
he was arranging, in conjunction with the Minister 
for Co-ordination of Defence, for the setting up of 
another advisory committee of business men which 
would be independent of any Department. If a 
firm was being held up, it would be able to call the 
attention of this advisory committee to what it 
considered to be a fault. The responsibility for 
correcting the fault must of necessity remain with 
the Service Minister; but he (the Prime Minister) 
would undertake that if the committee felt that not 
sufficient attention was being paid to any representa- 
tions it might make to the Service Minister, then there 
should be a direct right of access to the Prime 
Minister. That would apply not only to those firms 
which had contracts and felt that they were not getting 
an opportunity of carrying out their contracts with 
due speed, but also to other firms which felt that they 
ought to have contracts. That arrangement, Mr. 
Chamberlain thought, would be better than setting 
up a Ministry of Supply. 
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Individual Electric Driving. 


No. III. 


(Continued from page 553, November 18th). 


W HEN designing an all-electric machine tool, duty 


cycles should be carefully observed, and 
correctly interpreted. 
resulting from a period of peak loads or current rushes 
must be considered, together with the reserve capacity 
needed by the motor to deal with the maximum torque 
demand of the tool. Whilst ventilated motors are 


generally satisfactory, total enclosure gives protec- 














FiG. 18—-DOUBLE REDUCTION _EFLAMEPROOF MOTOR 


tion to vulnerable parts, and in certain cases where 
metallic dust, oil or dirt can gain access to the wind- 
ings, total enclosure or enclosed ventilated machines 
are essential. Total enclosure increases the size 
and cost, but these disadvantages can be reduced by 
careful study of the duty cycle and particularly by 

















FIG. 19—DOUBLE REDUCTION WORM-GEARED MOTOR 


external methods of cooling. The dissipation of 
heat from the totally enclosed motor depends on 
external radiating surfaces. 

Ribbing the motor frame gives a valuable increase 
in radiating surface, and cooling is also improved by 
using an external fan as on the enclosed venti- 














FiG. 20—GEARED MOTOR WITH VERTICAL 
OuTPuT SHAFT 

lated motor. Under favourable conditions an 
externally fan-cooled motor will 
80 per cent. of its ventilated rating. Intermittent 
operation is a great help in the case of totally enclosed 
motors, and the majority of machine tool duties can, 
from the point of view of motor design, be regarded 
as intermittent. An obvious case of intermittent 


The mean average heating 


be capable of 





duty is that of drilling, but the same condition is met 
with in many lathe operations. Speaking generally, 
if a motor is ventilated, it can be rated at a 
fairly high horse-power on a short time basis, but 
where a totally enclosed motor must run continuously, 
although intermittently loaded, its output should 
be kept at the lowest safe value and the utmost 
use made of its overload capacity. 

Reference was made in the first article to the prac- 
tice of “ plugging”’ or switching into reverse to 
obtain high braking torque, and then opening the 
circuit just before reversing occurs. Control gear 
made for this purpose by the British Thomson- 
Houston Company was described. The permissible 














FiG. 21—UNIT HEAD FDRILLING MACHINE 


number of reversals is limited by the motor heating, 
which is a function of the speed and weight of the 
moving parts. This is clearly illustrated by the case 
of a small change pole motor, which at speeds of 
3000, 1500, 1000, and 500 r.p.m. respectively is 
limited to 1-5, 4, 14, and 40 reversals per minute 
respectively on a continuous basis, the limitation 
being attributable to the inertia of the rotor without 
any external load. On changing the material of a 
heavy chuck from steel to aluminium, a very material 
increase in the permissible number of reversals at 
3000 r.p.m. has been secured. Arranging the 
control gear so as to pass through the 1400 r.p.m. 
speed before switching on to 3000 r.p.m. resulted in 
an improvement of 38 per cent. Reversing should 
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FIG. 22—UNIT HEAD TAPPING MACHINE 


always be done at the lowest possible motor speed, 
and external inertia be kept at a minimum. With 
D.C. motors dynamic braking can be very accurately 
controlled by connecting a resistance across the 
terminals, whilst the machine is disconnected from 
the line. By using the stored energy in the machine, 
current is sent through the resistance and the machine 
is quickly stopped. Frequently the field winding is 
left continuously in circuit. 

The experience gained with high-frequency motors 
applied to wood-working machinery described in the 
last article, prepared the way for the design of metal- 
working drills with motorised spindles arranged to 
run at the most efficient drilling speeds. Drills 
operating at about 11,000 r.p.m., and drilling 0-025in. 
holes, have been made. The frequency used for such 
work is 200 cycles per second, which is also employed 
for operating portable tools. 

An interesting application of high-frequency drill- 
ing, using the British Thomson-Houston Company’s 





built-in motors, is to be found in the works of a manu- 
facturer of lighting switches and accessories. The 
system was introduced in consequence of the unsatis- 
factory results obtained with the old method of 
drilling the dollies for tumbler switches. Through a 
hole in the spherical portion of the dolly the switch 
rocking pin passes and upon the truth of this hole the 
satisfactory operation of the switch depends. When 
drilling straight through from one side of the dolly 
to the other it was found difficult to avoid a consider- 
able number of rejects. The firm therefore designed 
its own drills to be driven at 8700 r.p.m. by means of 
B.T.H. high-frequency “ built-in” induction motors 
supplied from a small frequency changer. The 
dolly drill consists of two horizontally opposed drill 

















. FiG. 23—MACHINE FOR DRILLING FLY -WHEELS 


heads, the average size of the hole being '/;gin. The 
dolly is dropped into a jig and is held by foot-operated 
clamps. When the operator pulls down the sensitive 
lever the two drills advance simultaneously, so that 
they drill] from opposite sides of the dolly and break 
through into a central hole at right angles. The opera- 
tion of another pedal unclamps and ejects the dolly 
ready for the next. Using this type of machine, the 
two holes are drilled simultaneously with the pre- 
cision of a boring machine. The alignment of the 
head is so perfect that the right-hand drill may be 
allowed to run into the hole made by the left-hand 

















FIG. 24—RADIAL DRILLING MACHINE 


drill without any visible mark or shoulder. Drills 
which formerly needed regrinding after every 4000 
operations will now cope with 40,000 parts without 
regrinding. There is practically no maintenance and 
a battery of machines has been in operation for some 
years without, it is said, a moment’s trouble. More- 
over, the cost of the operation has been reduced by 
about 50 per cent., whilst the product has been made 
more accurate. 

The B.T.H. 


induction frequency changer is 
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virtually a slip-ring induction motor. If the rotor is 
held stationary and the stator is excited from a 
three-phase, 50-cycle supply the machine will act as 
a transformer, giving a 50-cycle output at the slip 
rings. But if the rotor is made to turn against the 
direction of the rotating flux, the slip-ring frequency 
will rise and at full speed in the reverse direction it 
becomes 100 cycles. Frequency changers can be 
designed for any desired frequency and may be pro- 
vided with means such as a variable-speed drive for 
adjusting the high frequency. 

For obtaining low speeds geared motors are now 
widely employed. They are applicable where a low 
speed is essential, but is not economically obtainable 
by a direct-coupled motor, or where space considera- 
tions are of importance. As is well known, they con- 
sist of a motor and gear designed to provide a compact 
driving unit of high efficiency. A wide range of 
ratios is in most cases available, rendering the unit 
suitable for the majority of slow-speed applications. 
David Brown, Crompton-Parkinson, the B.T.H. Com- 
pany, the English Electric Company, the Croydon 





The Jones and Shipman machine shown in Fig. 23 
has been designed for drilling a series of twelve holes 
in the rims of fly-wheels. It consists of three unit 
drill heads mounted on a vertical column, with 
spindles at an angle of 30 deg. with respect to the 
centre. A main frame carries the three heads and 
the front of the frame has facings and bosses to suit 
the work-holding fixture. There is a dished suds 
base with an electric pump tank and fittings. Each 
head, consisting of a casting bolted in place on the 
main frame, has a 1 H.P. motormounted at therearand 
drives the spindle through pick-off gears with single 
helical teeth. By removing a cover at the top of the 
heads, access to the gears is readily obtained. One 
pair of pick-off gears to give a speed of 450 r.p.m. 
is supplied with each head, and other speeds up to 
3000 r.p.m. are obtainable by extra sets of gears. 
As the feed mechanism is self-contained in the head, 
each head is a self-contained driving unit. 

As simple to operate as a hand feed, the one control 
instantaneous automatic feed mechanism is one of the 
principle features of these machines. In use the depth 








FiG. 25—41IN. SPINDLE MILLING MACHINE 


Engineering Company, Ltd., the Normand Electrical 
Company, Ltd., and the Lancashire Dynamo and 
Crypto Company, Ltd., are among the firms supplying 
these geared motor units. 

A double reduction flameproof 5} H.P. motor 
made by the last-named firm is shown in Fig. 18, 
the speed of the motor being 1445 r.p.m. and the 
final shaft speed 103 r.p.m. Single and double 
reduction gear units are made for a wide variety of 
purposes, including light industrial and domestic 
purposes for A.C. or D.C. and for fractional H.P. and 
relatively heavy duty motors, which may be directly 
coupled to the driven machine or be provided with a 
pulley for a belt drive. A Croft’s double-reduction 
worm-geared motor unit capable of transmitting 
1} H.P. and reducing the speed from 1420/5 r.p.m. is 
shown in Fig. 19, and a double-reduction worm gear 
unit having a vertical motor’ and vertical output 
shaft designed to transmit } H.P. and reducing the 
speed from 1435/6 r.p.m., in Fig. 20. 

Let us now consider a’ few examples of the 
application of motors to metal working tools. 

Examples of machines designed for special 
purposes are shown in Figs. 21 and 22. They are 
Jones and Shipman motorised heads for drilling and 
tapping vacuum cleaner bodies. The former con- 
sist of a series of unit head drilling attachments, each 
equipped with the necessary tools or muto attach- 
ments, set at the correct vertical or _ hori- 
zontal position or angle for producing the various 
holes required. The driving motor for each drill 
head is used solely for revolving the spindle, the 
feed motion being taken from a separate motor, and 
as this motion to the various heads is coupled by 
shafting, it is accurately synchronised. Each head 
has its own feed cam and rates of feed, quick advance, 
&c., can be independently varied to suit particular 
requirements. By means of a lever controlling a 
clutch or by pressing a button on a control panel, 
each machine is caused to start, and it continues 
running until the complete operation has been per- 
formed, when each head automatically stops. 

The unit tapping heads (Fig. 22) are unique in that 
the tapping is performed by a differential system from 
a master lead screw, and by means of pick-off gearing 
the pitch of the thread to be cut can be varied. As 
the master lead screw is of comparatively large pitch, 
it maintains its accuracy indefinitely. All the motors 
are arranged for “‘ plug” stopping. One horse-power 
is required for each drill unit spindle, and } H.P. 
for each tapping spindle. The maximum stroke in 
the former case is 2}in. and in the latter 2#in. In 
mild steel the maximum size of a hole is fin. and the 
maximum size of a tapped hole in the same material 
tin. Whitworth. Spindle speeds, and the feed cycle 
of cams can be varied by pick-off gears to suit users’ 
requirements. 











stop is set to the required length of feed, and when the 
drill has been adv&nced to the work the power feed 
instantly takes control and carries the drill to the 
required depth, The spindlethenreturns automatically 
at a quick rate to its first position. The hand and 
automatic feed stop consists of a graduated dial fixed 
to the cross axle, upon which is mounted an adjust- 
able stop which can be instantly set round at any 
position on the circumference of the disc. In the case 
of the hand feed this adjustable stop comes into con- 
tact with a fixed stop and arrests the travel of the 
spindle, whilst in the case of the automatic feed 
the adjustable stop on coming into contact with the 
fixed stop instantly disengages the automatic feed, 
and allows a spring balance to return the drill 
spindle to its former position. ¢ 

The sensitive centralised control radial drilling 
machine shown in Fig. 24, with a capacity of l}in. 
diameter in mild steel, is manufactured by James 
Archdale and Co., Ltd., of Birmingham, in 
two sizes,' 3ft. 6in. and 5ft., with a flat or 
box base, according to requirements. As_ the 
illustration shows, the machine is “all electric.” 
The arm is elevated and lowered on the column by 
an independent motor at the head of the column, 
driving an elevating screw enclosed within a patented 
torque tube housing. Two push buttons are provided, 
on the saddle, one for elevating and the other for 
lowering the arm, which can be partially locked on 
the column, thus permitting a straight line elevating 
motion when the necessity arises for changing 
long boring bars, &c. To prevent the arm dropping 
if the main elevating nut should fail, a safety nut 
is fitted and safety trips at the top and: bottom 








of the elevating screw prevent over traversing. 

By means of a single lever a range of twelve spindle 
speeds from 80 to 2000 r.p.m. is obtained. _A direct 
reading indicator in the centre of the saddle shows the 
speed in use and gives details of the size of drill and 
cutting speed for various materials, such as cast iron, 
mild steel, and brass. The spindle is started, stopped, 
and reversed by a switch and a “ plugging ”’ device is 
fitted for slowing down the spindle quickly to save 
time when changing the speed. By means of a single 
lever, four rates of automatic feed are obtained, from 
30 to 180 r.p.m. 

The automatic feed engagement is operated by the 
same hand wheel as that which provides the quick hand 
traverse to the spindle. When this hand wheel has 
brought the drill point into contact with the work, 
further movement of the wheel engages the power 
feed, whilst reverse movement of the wheel disengages 
the feed. For drilling to a predetermined depth, 
there is an automatic trip. When reaming, &c., the 
automatic feed is engaged by a lever immediately 
behind the hand wheel. When specified, the vertical 








FIG. 26—LATHE WITH MOTOR FOR QUICK TRAVERSE 


quick hand traverse to the spindle can be operated 
by cross handles instead of a hand wheel, and a pull 
forward of these cross handles engages the automatic 
feed. An automatic trip can also be fitted when 
specified to operate at any point within the full length 
of the spindle traverse. The hand wheel for fine hand 
feed is stationary when the automatic feed is engaged. 
Sensitive lever feed is also made available by a 
patented pull forward lever, which, in addition to 
dispensing with ratchet teeth, incorporates a simple 
automatic spring return to its original position after 
use, irrespective of the operator. 

The shortest possible spindle drive is obtained by 
the use of a constant-speed vertical end shield 
mounted motor on the saddle. When desired, a two- 
speed motor can be fitted, giving with the gearing a 
speed range of 40/2000 r.p.m., but in this case only 
half the horse-power is available at the lowest speed. 
The electrical control gear is built into the machine 
and has the usual overload and no-load protection. 

Examples of individual drive applied to 
machine tools made by G. and A. Harvey, Ltd., of 
Albion Works, Govan, Glasgow, are shown in Figs. 
25 and 26. The first illustrates a 4in. spindle milling 
machine with a 12 H.P. vertical flange-mounted main 
motor coupled to the main shaft through a muff 
coupling and a smaller horizontal motor shown at the 
side of this vertical motor driving the feed gear through 
pulleys and Texropes. In Fig. 26 is shown a small 
13 H.P. reversing motor for the quick traverse of a 
lathe saddle. The motor is a flange-mounted 
machine and is connected to the quick-traverse shaft 
by a muff coupling. 

(To be continued.) 








Derailing Tests on South African Railways 


By our South African Correspondent. 


sar some years past the Railway Administration 
of the railways in the Union of South Africa 
has been engaged in improving the tracks, reducing 
gradients, easing curves, and laying heavier rails 
in order to meet the exigency of increasing traffic 
and the desire of the travelling public for more 
speedy transport. As a result, the fast passenger 
trains between Cape Town and Johannesburg com- 
fortably do the distance of 950 miles in from twenty- 
five to twenty-seven hours, instead of the thirty-five 
hours and more of a decade or so ago. 





Unfortunately, several derailments occurring in 





different parts of the system and at rather short 
intervals had a rather disturbing influence on many 
people, although the results of inquiries held proved 
that the human factor was responsible. In most 
cases the boards of inquiry came to the conclusion 
that the engines took the curves at a speed much 
higher than that permitted by the regulations. 
It was, however, decided to investigate thoroughly 
the whole matter, and in order to prove that the 
theoretically calculated maximum permissible speeds 
were well within the limits of safety the Adminis- 
tration decided to undertake a series of practical 
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experiments to determine the actual overturning 
speeds of vehicles. 

Curves with radii as sharp as 300ft. are encountered 
on the South African railways, and owing to the 
fact that the gauge is only 3ft. 6in. and the centres of 
gravity of some vehicles comparatively high, calcula- 
tions show that overturning will occur on sharp curves 
at fairly low speeds. Until some years ago the sharper 
curves on only a few of the more important lines in 
the Union were provided with radius boards, and 
even though drivers were provided with tables show- 
ing what restricted speeds had to be observed while 


MAIN LINE. 55 M.P.H. ON STRAIGHTS. 


Speed in M.P.H. 
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illustrated in Fig. 1. 


FIG. 3—VEHICLE AND TRACK CONTACTS 














In this diagram the values of 
theoretical overturning speeds have been computed 
by using (a) the greatest centre of gravity height 


encountered on the South African railways, viz., 
6ft. 6in., and (6) the least superelevation permitted 





speed of 55 m.p.h. on straights, while others have 
maximums of 45, 35, 30, and 25 m.p.h. Data relating 
to 55 m.p.h. and 25 m.p.h. lines only are reproduced 
in Fig. 1. The curves shown dotted represent the 
calculated overturning speed, assuming full lurching 
over particularly bad track for a vehicle with the 
above-mentioned high centre of gravity. In practice, 
the actual overturning speed would lie between the 
theoretical and calculated, approaching the former 
if the track were excellent. 


EXPERIMENTAL PROCEDURE. 


The experiments were carried out on a little-used 
portion of the old Natal main line between Estcourt 
and Willow Grange, at the foot of a long 1 in 40 and 
1 in 30 down gradient from the Willow Grange side. 
The existing 500ft. radius curve was disconnected 
at its ends and a sharpened 300ft. radius curve with 
compound transitions substituted alongside as the 
test curve on which to conduct the experiments. 
On the Estcourt side of the test curve a special 
runway was constructed up the hill into the adjoining 
farmland and connected to the track beyond the 
curve by a | in 9 turn-out—see Fig. 4. 

The method employed in the tests consisted in 
hauling the vehicle up the 1| in 30 and 1 in 40 gradients 
in the direction of Willow Grange, and then releasing 
it from rest at a distance from the test curve depend- 
ent on the speed desired. The vehicle gathered speed 
by gravitation, reaching the desired maximum just 
before its entry into the test curve. If the speed 
were below the critical value and the vehicle took 
the curve without mishap, its accumulated energy 
was dissipated by diverting it on to the runway, 
where it was brought to a stop by an automatic 
braking device on the up gradient. In the latter 
part of the experiments the braking device was not 
used, because it was found more satisfactory to allow 
the vehicle to run back down the runway and oscillate 
to and fro on the test curve until it came to rest. 














= Full Lurching) for the curve under consideration. The various lines 
= | 
2 Table Showing Results of Experiments. 
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FIG. 2—*‘KYMOGRAPH’’ RECORDING APPARATUS 


that most lines are now fully equipped with the 
necessary speed-restrietion boards. 

An accident which occurred on December 2lst, 
1936, emphasised the necessity for the investigation. 
On that date the Port Elizabeth-Cape Town passenger 
train became seriously derailed on a curve of 10 chains 
radius near Vlakteplaats, and the mishap was 
attributed to excessive speed. The accident, which 
was accompanied by a number of casualties, some 
being fatal, caused a considerable amount of public 
attention to be focused on railway accidents and 
there was a widespread feeling that trains were being 
run at speeds in excess of that which the track was 
able to stand. 

In determining maximum speeds round curves, 
an ample margin of safety is allowed, as is clearly 











Nore.—* denotes actual overturning speed. The maximum permissible speed over a 300ft. radius curve on the South 
African Railways varies from 23 m.p.h. on 55 m.p.h. main lines to 20 m.p.h. on 25 m.p.h. branch lines. 

+ Tyres or Wacons.—LO-1, eight-wheeled refrigerator wagon ; M-7, four-wheeled refrigerator wagon ; F-15, four-wheeled 
covered goods wagon; P-1, four-wheeled fish wagon; IZ-3, four-wheeled cattle wagon ; FZ-5, eight-wheeled covered grain 


wagon. 


have been classified according to the quality of the 
permanent way material and the standard of main- | tion 
tenance, resulting in some lines having a maximum | taneous records of distance and time inscribed on the 


The speed at which the vehicle took the test curve 
was determined by direct calculation from the simul- 








FiG. 4—PART OF CURVED TRACK 


USED FOR TESTS 
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smoked paper of a Kymograph drum by two elec- | 50-cycle current obtained through a small converter 
trical recording pens (Fig. 2). One of these pens was | set from a group of six 24-volt coach batteries. 
connected through an electric circuit to specially . . 

designed track contacts, arranged at intervals of CINEMATOGRAPH FILM. 

40ft. round the test curve, and was operated when- For recording the motion and behaviour of the test 
ever a@ copper contact plate on the vehicle struck | vehicle on the track, motion picture photography was 


conducted from early morning up till about 1t1 a.m. 

Dr. C. V. von Abo, railway research engineer, with 
five engineering assistants, was originally in charge 
of the tests, but shortly after went to Europe, and the 
later tests were carried out by technicians under 
Mr. B. W. Wilson, B.Sc., A.M. Inst. C.E., the final test 




















FiG. 6—TENDER 


FIG 5—TENDER DERAILING 

flexible phosphor-bronze strips of the fixed track | used with considerable success. A high-speed camera 
contacts (Fig. 3). The brief closing of the circuit | taking from 300 to 600 frames per second and a more 
during the passage of the vehicle was sufficient to cause | flexible and smaller camera taking up to 64 frames 
a current to energise the solenoid of the recording} per second were among the eqvipment used. The 











DERAILING, PULLING ENGINE OVER 


being the most spectacular ofall. For it an engine and 
train was made up composed of units which had taken 
part in previous tests. The engine had been over- 
turned twice, and each of the trucks had previously 
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FiG. 7—ENGINE DERAILING, PULLING TENDER OVER 


success of the photographic recordings depended 
primarily on the camera emplacements in relation 
to the moving vehicle. Considerable experience was 
needed in order to discover the most satisfactory 


pen and register a mark on the smoked paper. The 
other pen was connected with a clock from which elec- 
trical impulses, at the rate of 10 per second, were 
also recorded on the paper. On each sheet of smoked 


FIG. 8—-REFRIGERATOR WAGON 


DERAILING 
overturned. They included heavy refrigerator cars, 
grain trucks, fish vans, and a guard’s van. Nine 
runs were made before derailment was achieved. In 
the earlier runs speeds varying from just on 30 miles 



































FIG. 10—FISH 


FIG. 9-REFRIGERATOR WAGON DERAILING—100FT. LATER 


positions, and the later filming operations were conse- 
quently much better than the first attempts. Since 
adequate light was necessary for the operation of the 
high-speed camera, the orientation of the test curve 
made it necessary for the experimental work to be 


paper placed on the Kymograph drum, about nine 
or ten “runs” of a vehicle could be recorded. The 
records were rendered permanent by passing the 
paper after inscription through a shellac bath. The 
Kymograph drum itself was operated by a 220-volt, 


FISH TRaFric 











TRACK 


TRUCK DERAILING ON “ IDEAL" 
an hour were registered. On the fifth run a speed of 
35 miles an hour was achieved, without much effect 
on the rolling stock. In the next run a speed of 
38 miles was reached, and the refrigerator truck 
behind the engine tipped up first on the left side, 
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canting over, but came back to an even keel. At 
the ninth run the train entered the bend at a speed of 
394 miles an hour—the speed laid down for such curves 
is 22 miles an hour. The refrigerator truck reared 
up and crashed over on its side. In its fall it pulled 
away the rear of the tender which upset, and was 
dragged along on its side for another 20 yards, 
tearing up the line and splintering the sleepers. The 
trucks following the refrigerator truck crashed into it 
with great force. Débris was flung into the air and 
three coaches littered the line on the other side. Dr. 
Abo, when in charge, stated that the tests he had 
witnessed had proved two important points—that 
the formule by which overturning speeds are calcu- 
lated by railway engineers were correct, and that the 
regulation speeds for trains negotiating curves gives 
a large margin of safety. 


SYNOPSIS OF EXPERIMENTS. 


The experiments were started on April 23rd, 
1937, and concluded on November 11th of the same 
year, embracing seventeen individual days of testing. 
The goods wagons tested were specially selected on 
account of the fact that their types had been found 
to be most prone to derailments. Altogether, twenty- 
one series of tests were undertaken. Each series 
opened with a “run,” giving about 30 to 33 m.p.h. 
round the curve, followed by “runs” with succes- 
sively increasing speeds until capsizing took place or 
the test was abandoned. The number of “runs” 
per series varied from three to fifteen. The track 
was frequently altered to enable as much informa- 
tion as possible to be gathered. In some of the tests 
the curve was fully check-railed, exceedingly well 
aligned, and well packed, so that it could be regarded 
as ideal. In one case the check-rails were removed 
and the high leg rails replaced by fully side-worn 
ones, the object being to establish whether the 
vehicle would climb over the high leg at a speed 
appreciably below the theoretical overturning speed 
for the curve. In other cases severe cross slacks were 
introduced, so as to determine whether the pitching 
and rolling of a vehicle would appreciably affect the 
overturning speed. The concluding series, as already 
mentioned, was with a train composed of the engine 
and wagons that had been used individually in the 
previous tests—as mentioned above. 

A table showing results achieved by the experi- 
ments is reproduced on page 592. 


PHOTOGRAPHS. 


The photographs reproduced with this article and 
described below will give a better idea of the experi- 
ment than any amount of descriptive matter. 

Fig. 4 shows the site looking down the Willow Grange 
end towards Estcourt. The curve on the left-hand side 
is the 300ft. test curve; the other is the original 
500ft. one. The train on the left is standing on the 
runway, while the one to the right is on the main line 
towards Estcourt. 

Fig. 5 shows a lone tender in the act of derailing : 
Series 1, final run; speed 41-8 m.p.h. 

Fig. 6 shows the tender in the act of derailing and 
starting to pull the engine over: Series 3, final run ; 
speed 40-1 m.p.h. 

Fig. 7 shows the engine in the act of derailing and 
starting to pull the tender over: Series 9, final run ; 
speed 41-3 m.p.h. 

Figs. 8 and 9 show the refrigerator wagon M-7 
derailing on the “ideal” track at 37-8 m.p.h.: 
Series 12. The vehicle travelled forward a distance 
of 100ft. between the instants the photographs were 
taken. 

Fig. 10 shows the fish truck P-1 derailing on ideal 
track at 41-5 m.p.h.; Series 16. 

Figs. 12 and 13 on page 592 are views of the 
derailed engine and tender. 

Fig. 11 shows the train on the curve ; and Fig. 14 
on page 592 the beginning of derailment at a speed of 
38-4 m.p.h.; Series 21. It is interesting to note that 
the LO-1 wagon which had previously derailed when 
running alone at 34-4 m.p.h., Series 10, started the 
derailment of the train. 

In Fig. 14 can be seen the way in which the wagon 
is dragging the tender off the rails. Fig. 15 is a view 
of the derailed train. 


CONCLUSIONS. 


Some time prior to undertaking these experiments 
a circular was issued dealing with the overturning 
speed of an engine on a curve. This circular took 
into account the hammer blow due to the unbalanced 
weight of the reciprocating parts of the engine, and 
the lurching effect, due to inequalities in the track 
and other causes, as well as the centrifugal force. 


The equation evolved was 


H 1 h sin 6 . 
E wicsrnte2™ 9->5 }]y 
ll cos 6 
' 270nd 2 } me 
where W=weight of locomotive, 
V =critical speed in m.p.h., 
h=height of centre of gravity, 
G=gauge of track, 
R=radius of curve, 
§=angle of superelevation, 
H=hammer blow of one side of locomotive at 
some known speed of v m.p.h., and 
d=diameter of the coupled wheels, = 3-1416. 
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The factor represents the lurching effect, 


1lLV 
270 xd 
and is derived from the British Bridge Stress Com- 
mittee’s Report of 1928 modified to suit 3ft. 6in 
gauge track. 

Before any vehicle was run in the tests, this 
equation was used to calculate the lower limit of 
overturning (see last column of table). Except in 
the case-of the LO-1 wagon (Series 10), the predicted 
speeds were in all cases several miles per hour less 
than those of actual overturning, indicating that 
hammer blow and lurching do not play so great a 
part as was anticipated. With regard to the LO-1 
wagon, apart from the fact that the springs appeared 
to be somewhat weak, a probable explanation why 
the vehicle overturned so readily is the fact that the 
ice tanks were leaking, causing the bags of sand and 
sawdust, representing the load, to become wet, and 
as the tanks were filled again just before the Series 10 
tests, the centre of gravity must have risen appre- 
ciably higher than the 5ft. 94in. on which the calcula- 
tions were based. 

The results of the tests as reflected in the table are 
held to indicate that track irregularities do not affect 
the overturning speeds of vehicles to any marked 





graph studies, however, show that capsize is gradual, 
over a distance of 100ft. to 150ft., and as the wheels 
revolve many times in the interval it would indicate 
that hammer blow as such should be disregarded in 
the calculations, but that it should be included in the 
lurching factor. 

The curves of overturning speed, shown in Fig. 1, 
are for individual vehicles. It was interesting to 
find that the LO-1 wagon, which derailed at 34-4 
m.p.h. when running alone, only capsized at 38-4 
m.p.h. when marshalled in the train. During the 
earlier runs of Series 21, it was noticed that this 
wagon became unstable, the wheels actually lifting 
off the low leg, and as it gave no warning of a capsize 
during the earlier runs of Series 10, it must be con- 
cluded that the couplings to the tender ahead and 
the wagon behind had a steadying effect on the 
vehicle ; in other words, it may be expected that any 
vehicle in a train would only derail at a speed some- 
what greater than if it were ing alone. The 
conclusions come to, therefore, are that actual over- 
turning will only occur at speeds approaching the 
theoretical overturning speed for ideal,track with"no 
lurching. 

A cinematograph film of some of the derailments 
has been shown at special attendances of railway 




















FIG. 11—TRAIN ON CURVE 


degree. In the cases where the vehicles were run 
over practically ideal track, lurching as represented 
in the equation could not have been present to any 
extent, and the question why the actual overturning 
speed was lower than the theoretical by several miles 
an hour naturally arises. It seems that it can be partly 
explained by the fact that the canting and shifting 
over of the spring-borne mass towards the high 
rail, at speeds greater than that for which the curve 
was superelevated, had the effect of reducing the 
lever arm of the total weight of the vehicle, thereby 
lowering the actual overturning speed in comparison 
with the theoretical. From the experiments, however, 
it may be definitely concluded that overturning would 
only occur over any particular curve at a speed appre- 
ciably greater than the calculated overturning 
speed shown in Fig. 1, particularly on main lines where 
maintenance is of a high order. 


EFFEcT oF Hammer Bow. 


In the equation full recognition is given to the 
uplifting effect of the unbalanced counterweights 
of a locomotive ; in other words, it is assumed that 
the hammer blow on the low-leg side is sustained 
long enough at the top of its stroke to enable it to 
assist in capsizing the locomotive. The cinemato- 





employees. Accompanied by viva voce descriptions, 
its educational effect has been considerable. The 
publication of the conclusions to be drawn from the 
experiments must also be very reassuring to the 
general public, revealing as they do that the maximum 
permissible speeds on curves are invariably from 
18 to as much as 25 miles less than the speeds at 
which actual derailments occurred during the tests. 
For instance, in the derailment of an engine and 
seven trucks, the total weight being 350 tors, which 
took place on November I1lth, 1937, and was the 
last of the series of tests, the train entered the curve 
at a speed of 39} miles an hour. The speed laid down 
by the Administration for such curves is 22 miles 
an hour, so there was a safety margin of 18-3 miles an 
hour. A strict observance of the speeds permitted on 
curves should therefore prevent any such derailments. 

We are indebted to the general manager of the 
railways of the Union of South Africa, Mr. W. A. 
Moyers, chief civil engineer, and members of their 
technical staffs, for the information contained in 
this article, and it is also the South African Railways 
and Harbours to whom we have to make acknow- 
ledgments for the photographs, the table showing 
results of experiments, and the diagrams contained 
in Fig. 1. 








The Engineers’ Guild.’ 





INTRODUCTION. 


g bye Engineers’ Guild, founded in May, 1938, is 
an association of the engineering profession con- 
cerning itself with the status and interests of the 
profession and thus supplementing, but by no means 
competing with the engineering institutions. The 
objects of the institutions are, generally speaking, 
the advancement of the science and art of engineering 
in its various branches, and the activities of all those 
institutions which are incorporated by Royal Charter 
are limited to such objects. Although incidental 
advantages to the profession and its members which 
may arise from the pursuit of such objects are in no 
way antagonistic to the Charters, such advantages 
may not be sought as the primary object of any activity 
of these institutions. - . 
The advancement of the profession, however, fo 
the public good and for its own advantage is a per- 





* Extracts from a pamphlet issued by the Engineers’ Guild, 
care of the Midland Bank,.1, Central Buildings, Westminster. 





fectly legitimate professional aim, and engineers have 
long felt the need of an association which would 
promote the unified action of engineers for the good of 
the profession and the public; be the voice of the 
profession as a whole to Government and public ; 
and enable it to take a position in the structure of 
society compatible with the importance of the pro- 
fession. The Engineers’ Guild has been formed to 
meet this need. 


THe GENERAL AIM. 


The Engineers’ Guild aims to be an organisation of 
the whole engineering profession, and to bring the pro- 
fession to a position in which its members would be 
distinguished by definite qualifications, recognised 
for the high quality of their training and technique, 
their high standard of professional conduct, and by 
their beneficent influence in matters affecting public 
welfare. 

In a leading article commenting upon the inaugura- 
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tion of the Engineers’ Guild on May 27th, 1938, 
THE ENGINEER expressed the opinion that : 


“The time is ripe for the establishment of a 
General Council of Engineers which would be the 
mouthpiece for all the engineers in the land; a 
Council to which the Government could turn for 
advice ; a Council which would direct the cor- 
porate activities of British engineers, which would 
guard over their interests, watch over their status, 
seek their national and international recognition, 
and organise énterprises in which united effort 
was called for.”’ 


The Council is in agreement with this opinion. 


RELATIONS WITH THE INSTITUTIONS. 


The Council recognises the leading Institutions as 
the principal professional organisations, and in 
supporting them and their work, aims at a policy 
of close co-operation without overlapping or inter- 
ference with the field of the institutions’ activities. 

Some organisations already existing have aims 
similar to those of the Guild, but in connection with 
sections only of the engineering profession. Through 
liaison and co-operation with these and respect for 
the premier position of the institutions, the Council 
hopes that the Guild will prove to be the means of 
completing the organisation of the profession as a 
whole by undertaking all such functions proper to a 
professional association eas are not already covered 
by the objects of the institutions. It welcomes the 
evidence of increasing co-operation among the institu- 
tions and would be glad if such co-operation should 
lead to affiliations, amalgamations, or federation. 
It hopes to find means of co-operation with the Insti- 
tutions so as to bring about a condition in which 
every professional engineer would have a recognised 
qualification and would also be a member of the 
Engineers’ Guild. 

Meantime, the Council advocates that members of 
the Guild should not only be loyal and helpful members 
of their institutions, but should also be careful of 
appearances in these respects. They should respect 
the names of the institutions and be correct in their 
use of the abbreviations which designate membership. 


Tue Usk oF THE TERM “ ENGINEER.” 

The engineering profession is under a disadvantage 
at present, as compared with certain other professions, 
inasmuch as there is, in common practice, no single 
appelation which is used distinctively to designate 
properly qualified members of the profession. The 
word “ lawyer” is generally understood to designate 
a duly qualified barrister or solicitor, and no one 
else. The word “doctor” is always used to mean 
a registered medical practitioner unless accom- 
panied by other words which give it a different 
meaning as in ‘‘ Doctor of Science” or “ Doctor of 
Divinity.” The term “ engineer,” however, is almost 
universally used to designate many sorts of people 
besides members of the engineering profession. So 
much is this the case that large sections of the public 
are probably unaware that engineering is a profes- 
sion at all, and think of engineers principally as 
mechanics or engine drivers. The Council is giving 
consideration to the possibility of finding a remedy 
for this unsatisfactory position. 

EMPLOYMENT OF ENGINEERS. 

The Council considers that it should be the policy 
of the Guild to ensure that work within the scope of 
the profession should be assigned only to engineers 
properly qualified to undertake it, and that such engi- 
neers should be given adequate opportunity of ensur- 
ing that engineering considerations are given due 
weight, so that the full benefit of the engineer’s 
services may be obtained in practice by the client or 
employer, his customers, and the public generally. 

Cases in which such full benefit is not at present 
realised in practice may be found, for example, in 
connection with the engineering equipment of build- 
ings. Such equipment is often much less efficient 
than it might be, because the building owner fre- 
quently uses his own not necessarily well-informed 
judgment in choosing from amongst various specialties 
or entrusts the whole matter to an architect whose 
judgment may be little better, and to whom the 
engineer, if consulted at all, is usually subordinate. 
Much better results could be obtained in many cases 
by the collaboration of architect and engineer on a 
footing of equal status, each being directly responsible 
to the building owner. 

In considering means by which work demanding for 
its proper performance the service which professional 
engineers alone can render may be reserved to those 
qualified and competent to undertake it, so that the 
public may be protected from the incompetent, the 
idea of closing the profession by State registration 
naturally arises. The Council has at present an open 
mind on this subject. It considers that registration is 
unlikely to be achieved unless and until the profes- 
sion is practically unanimous on the subject. It 
doubts whether such unanimity would be found at 
present, and is inclined rather to see whether the 
desired result—namely, the practical exclusion from 
engineering practice of all but the duly qualified— 
cannot be achieved by the education of public opinion, 
so avoiding any necessity for registration. There is 
reason for believing that registration may not be 
without disadvantages, and it has been suggested by 





Professor Carr-Saunders{ that it threatens the auton- 
omy of the profession, weakens its sense of corporate 
responsibility, involves an undesirable rigidity of 
organisation, and impairs the vitality of professional 
associations. The subject appears to the Council 
to require further investigation and careful con- 
sideration. 


PROFESSIONAL ETHICS. 


Several members of the Engineers’ Guild have 
already expressed the view that a code of professional 
ethics is required. The Council is of opinion that the 
first consideration in this respect is the acceptance 
of the rules, written or unwritten, and traditions 
built up by the institutions. It is probably the case 
that such rules and traditions do not cover the whole 
field of professional conduct. On this assumption the 
Council considers that the formulation of further rules 
must be the result of a gradual evolution which would 
follow from the consideration the Council is prepared 
to give to any cases of difficulty which members may 
submit to them. The Council will be prepared to 
appoint a committee on professional ethics to deal 
with such cases. It will endeavour to make arrange- 
ments under which it can obtain co-operation with 
the institutions so as to ensure consistency with the 
institutions’ rules and traditions, but without breach 
of confidence in cases in which members wish their 
differences to be adjudicated upon without incurring 
undesirable publicity. 


REMUNERATION. 


Questions of remuneration are largely also questions 
of professional ethics. Members of the profession 
who may be in the position of employing other engi- 
neers should regard it as a point of ethics to give 
adequate remuneration. Engineers accepting em- 
ployment either from members of the profession or 
from other bodies or persons should remember that 
the status of the profession is lowered if they accept 
conditions of service or terms of remuneration which 
are not consistent with the dignity of the profession. 
The Council is considering what means can be adopted 
for defining the principles and standards which should 
guide members of the profession in these matters. 
Wide inquiry will be required and will necessarily 
occupy considerable time. Meantime the Council 
will endeavour to find means of watching advertise- 
ments for the services of engineers and of making 
representations to the advertisers in any cases in 
which the terms and conditions proposed are obviously 
unsuitable. The method of such representations will 
in general be an endeavour to promote realisation 
of the necessity for adequate qualifications for the 
performance of professional work, of the arduous 
nature of the education and training necessary to 
obtain such qualifications, and of the benefit to the 
employers’ own interests which will result from the 
offer of adequate remuneration for competent and 
well-qualified service. 

Members can be of great assistance by drawing the 
attention of the Council to cases, whether advertised 
or otherwise, in which terms and conditions appear 
to be unsuitable. 


THE Scope oF MEMBERSHIP OF THE ENGINEERS. 
GUILD. 


The Council recognises that by no means all 
members of the profession are included within the 
membership of the four founder institutions of the 
Engineering Joint Council, nor, indeed, in present 
conditions in the professions, within the membership 
of the whole of the many existing institutions. It is 
thought probable that the institutions themselves 
would agree that this is the case. An example of the 
truth of this proposition is given by the institutions’ 
own provisions for admitting to their membership 
persons with no attestation of their qualifications, 
but who, nevertheless, are recognised as having 
reached such a degree of eminence in the practice of 
the profession as to justify their admission to member- 
ship. It seems reasonable to conclude that such 
persons would be suitable members of the Guild 
before reaching the age or degree of eminence at which 
they would be admitted to institution membership. 
As the Guild aims at being inclusive of all members of 
the profession, consideration is being given to extend- 
ing the present scope of membership of the Guild, 
but the Council considers that proper standards of 
qualification and of professional conduct must be 
maintained. If the co-operation of the institutions 
towards the definition of the proper standards can be 
obtained, the task will be much lightened. The 
Council is not disposed to hasty steps towards extend- 
ing the scope of membership, and considers it of more 
importance at present to gain experience and develop 
the necessary relations with the four institutions on 
the existing basis of membership of the Guild. 
Nevertheless, the Council considers that the Guild 
should endeavour to act in the interests of the pro- 
fession as a whole and not exclusively in the interests 
of its own members. 

As has been stated above, the position in relation 
to the Engineers’ Guild of engineers who are estab- 
lished Civil Servants is receiving consideration. The 
position in relation to Engineer Officers of H.M. 





t See “Professions : Their Organisation and Place in Society,” 
by A. M. Carr-Saunders. Herbert Spencer Lecture, 1928. 





Forces is another matter to which attention will be 
given as soon as possible. 


PuBLic AFFAIRS. 


Consideration of the public interest must, in the 
opinion of the Council, be a ruling principle of the 
Guild. The interests of the profession will be best 
served by an endeavour to improve the usefulness of 
the profession in the public interest. The Council 
will endeavour to find means by which the Guild can 
render corporate service to the public. In the present 
condition of public affairs some register of engineers 
and of the services which each would be able to give 
in a national emergency might be of such service. 
It is obvious, for example, that engineers are especially 
competent to be of service in all matters of air raid 
precautions other than those which are in the province 
of the medical profession. The Council will take the 
earliest possible opportunities of discovering means 
by which the Guild can be of service, along some such 
lines as above indicated. 

By means of a technique based on scientific know- 
ledge and scientific method in combination with the 
practical judgment which comes of close daily contact 
with and management of materials, men, and affairs, 
engineers are accustomed to attain the objects at 
which they aim. Progressiveness is imposed upon 
them by the advance of scientific knowledge, prac- 
ticality by their daily necessity of finding ways 
through physical and human obstacles to definite 
predictable results. The qualities thus developed 
should ‘surely make their opinions of the greatest 
possible value in the conduct of normal public affairs. 

As membership increases, therefore, it will become 
a function of the Engineers’ Guild to watch legisla- 
tion and administration and to initiate proposals for 
changes in the law wherever the profession can make 
useful contributions. 

While the public interest must be the first con- 
sideration in these matters, the interests of the pro- 
fessions must also be furthered. For example, certain 
provisions of factory legislation impose duties upon 
‘competent persons ” without defining standards of 
competence, and raise the question whether an engi- 
neer after years of successful practice in these duties 
may be ruined by a declaration of his incompetence 
by some Government tribunal, from which he may 
have no appeal. 

The existing state of the patent law appears to call 
for inquiry in the interests of engineers. Whatever 
the intention of the legislature may have been, there 
appears to be a belief that the existing patent law 
operates to the benefit of employers, manufacturers, 
lawyers, patent agents, and, in short, almost anybody 
except the true and original inventor, unless the 
latter happens to be possessed of ample means. 
Whether or not such belief is entirely justified, there 
can be no doubt that engineers, who are among those 
most affected, have not had so far their due influence 
upon the drafting of patent legislation. 

Every endeavour must be made generally to educate 
public opinion to an adequate appreciation of the 
public value and indispensability of engineering and 
engineers, and to this end the Council is endeavouring 
to establish co-operation with the Engineering Public 
Relations Committee. 


RELATIONS WITH OTHER PROFESSIONAL BODIEs. 


The Council will endeavour to establish liaison and 
co-operation with all organisations which have aims 
similar to its own in connection with sections of the 
engineering profession. 

The Council hopes that the Engineers’ Guild will 
enjoy harmonious relations with the organisations of 
other professions and be a means of communication 
with them in matters of mutual interest and concern. 


CONCLUSION. 


Engineers generally have been so engrossed with 
their technical problems and their multifarious imme- 
diate tasks that few of them appear to have made the 
attempt to obtain a general view, in true perspective, 
of their work as a whole and of its place and influence 
in the structure of human affairs. How many engi- 
neers have realised the truth of the following comment 
by competent observers :— 

“The rise of new professions based upon intel- 
lectual techniques is due to the revolution brought 
about by the work of the engineers and thus indirectly 
to the coming of science. The engineers made 
possible large-scale industrial organisation. Large- 
scale industrial organisation creates the need for 
accountants, secretaries, a highly developed system 
of banking and insurance, and the services of brokers. 
A further result of the revolution was the putting of 
landed property to ne ~uses ; and consequently the 
appearance of surveyors, auctioneers, and _ estate 
agents. Large-scale industrial organisation implies 
large-scale social organisation, and hence the need for 
a local government service. The organising activities 
of the State are aroused and call new technique into 
being; the merchant navy and mine managers are 
thus added to the list.” f 

The Council believes that many engineers have failed 
to realise the influence of their profession, and 
although commerce, finance, and administration owe 
their present position to and are largely dependent 





} “‘ The Professions,” by Carr-Saunders and Wilson, page 297 
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upon engineering, yet their more aggressive elements 
tend to an increasing extent to regard engineering as 
a subordinate and specialist activity and to accord an 


inferior status to its practitioners. The Engineers’ 


Guild offers the means by which the profession may 


gain recognition of its true place in the structure of 


society, by occupying which it can perform wider and 
greater service even than any which it has yet rendered 
with advantage to itself and yet greater advantage to 
the public interest. 








Sea-Going Sewage Sludge Vessels. 


tie transport the waste sludge from the Ward’s 
Island sewage purification plant at New York, 
described in last week’s issue, and tocarry it outintothe 
Atlantic Ocean for dumping in an area quite 10 miles 
distant from the nearest land, the municipality has 
had constructed three self-propelled sludge vessels 
at a cost of nearly 14 million dollars. Those craft 
were designed by Cox and Stevens, Inc., and built by 
United Shipyards, Inc. According to an official 
estimate, it is possible with these vessels to dispose 





to the main deck. The propelling machinery is 
placed well aft. The hull compartments consist of a 
fore peak, a forward hold, three pairs of sludge com- 
partments, a machinery space and an after peak. 
An air space, forming buoyancy compartments, 
extends all the way fore and aft below the sludge 
compartments, and tanks for ballast, fuel oil, drink- 
ing water, &c., are placed wherever they can best 
serve their purposes. A water-tight centre line bulk- 


head, reaching from the sludge deck up to the main 
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cast iron flange with slotted holes for making connec- 
tion with companion flanges both on the ship and 
on the feeder line on shore. The filling system piping 
is of wrought iron with forged steel welded flanges, 
and on board the filling main is l4in. in diameter, of 
standard weight pipe, and with branches 12in. in 
diameter leading to the sludge tanks. The connec- 
tion to each tank is a l4in. by I4in. by 12in. flanged 
tee, bolted to the main deck plating, and an overflow 
pipe, l4in. in diameter, extends to a height of 4ft. 
above the main deck at the centre line where it is 
fitted to the tee. The upper end carries a mushroom 
type top, fixed in an open position, to serve as a 
permanent vent. Expansion joints are provided in 
the sludge filling line wherever deemed necessary. 
Each sludge compartment has a 6in. overflow pipe 
that has its outlet just below the guard rail at the 
vessel’s side. The upper ends of all overflow pipes, 
terminate 2ft. above the main deck in overflow trunks. 
Sludge is discharged from the sludge tanks through 
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of sludge at a cost of less than 15 cents a ton. The 
principal dimensions of these ships are :— 
Feet 
Length overall, about ... y 260-0 
Length of load water line 250-0 
Beam, moulded ... * 43-5 
Depth, moulded, amidships 16-0 
Designed mean load draught, moulded 11-0 


Mean freeboard at 1lft. draught Gas? as 5-0 


The hull and superstructure are of steel damehaiie, 
the only exceptions being the house tops and the 
guard rails, which are of wood. The hull, as shown by 
accompanying drawings, has two decks, a straight 
stem, and a round overhanging stern. It is subdivided 
into seven water-tight compartments by six main 
transverse water-tight bulkheads which extend up 





ARRANGEMENT OF SLUDGE VESSEL 


deck, subdivides the sludge compartments and 
minimises free-surface effects. Swash bulkheads, 


one fitted at each midlength of each sludge compart- 
ment, are relied upon to protect the hull from the 
action of the liquid cargo when the ship is pitching. 
The deadweight cargo capacity, on a full-load 
draught of 11ft., is 1600 short tons, and the total 
volume of the space available in the multiple sludge 
compartments is 55,000 cubic feet. When lying at 
the wharf at Ward’s Island, the sludge compartments 
of the vessels are loaded by gravity flow from the 
elevated storage tanks. For this purpose two lengths 
of flexible metal hose, 10in. in diameter, extend from 
the ship to a sludge main on the wharf. Each section 
of hose is 30ft. long, and each length is fitted with a 
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twelve 18in. sluice valves fitted in the sludge deck 
and connected with the bottom of the hull by wrought 
iron tail pipes of 18in. outside diameter. The valves 
are operated from the main deck by rising stem type 
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valve gear, supported on cast iron stands and operated 
by hand wheels. The valves are of cast iron with 
renewable casings and with bronze seats. The valve 
rods are of steel with bronze sleeves in way of the 
valve guides and the cast iron stuffing-box. Each 
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sludge tank is fitted with a float gauge to give a 
visible indication of the liquid level when the tanks 
are nearly full. It takes about one hour to load at 
the dock, and approximately half an hour is taken in 
discharging a load of sludge after reaching the sea- 
dumping station. If all the discharges were opened 
simultaneously, this operation could be accom- 
plished in five minutes, but the practice is for the 
deck hands to work more deliberately and to empty 
the twin tanks successively. The interiors of all the 
sludge compartmetits are coated with a bituminous 
solution and enamel. 
MAIN PROPELLING ENGINES. 

Each sludge vessel has two heavy oil Ingersoll- 
Rand engines, arranged as shown in an accompanying 
drawing, of a direct reversible, six-cylinder, four- 
cycle type. Each engine drives a separate screw 
and develops 650 B.H.P. when making 260 r.p.m. 
The engines were designed to deliver a continuous 
overload of 10 per cent. at 270 r.p.m. They are 





by a small oil-burning boiler in the engine room, and 
that boiler is the source of hot water distributed 
throughout the vessel in the living spaces, the galley, 
&c. There are radiators in all living spaces. Each 
craft has ordinarily a complement of seventeen 
officers and crew, and accommodations for three-addi- 
tional members, if occasion require. The officers’ 
quarters are in the steel house on the boat deck, and 
the crew are accommodated aft on the lower deck 
and in the deck house. 

The sludge at time of loading is composed of about 
95 per cent. of water and 5 per cent. of solid matter. 
When full laden, one of these boats draws IIft. of 
water and at that time the free surface of the sludge 
in the compartments is 5ft. above the load line. The 
5ft. head causes the sludge to discharge itself freely 
and rapidly as soon as the outlet valves are opened. 
As the boat evacuates herself, she rises in the water, 
but even when her sludge tanks are nearly empty 
there still remains an effective head of not less than 
Yin. between the tank bottoms and the surface of the 
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SLUDGE VESSEL PROCEEDING TO SEA 


directly connected to their respective driving shafts 
through Kingsbury thrust bearings, and each pro- 
peller turns outward when driving ahead. The 
specifications required that the main engines should 
assure a speed of 107 knots at light draught and 
104 knots when fudy laden. During the trial trip of 
the first of these boats, the craft made a knot more 
than the maximum speed called for under the con- 
tract. -The fuel oil tanks have a combined capacity 
of 70 long tons, which is ample for a cruising radius, 
when deep laden and at a full speed, of 2500 miles. 
The run between the Ward’s Island dock and the 
offshore dumping area is approximately 33 miles, 
and each sludge vessel in service is counted upon to 
make two round trips every twenty-four hours. 
Starting air for the two main engines is furnished 
by two electrically driven 5}in. and 2}in. by din. 
stroke Ingersoll-Rand compressors, each having a 
capacity of 40 cubic feet per minute at a discharge 
pressure of 500 lb. per square inch. Each ship has 
oil engine driven electric generators, and pumps for 
the handling of oil, fresh water, and salt water for 
ballast and other purposes. In addition to fire mains, 
each boat is equipped with a carbon-dioxide fire 
extinguishing system. Steam for heating is furnished 





water sustaining the craft. That head is sufficient to 
cause the last of the sludge to leave the tanks and to 
pass downward and outboard. 

When first put in service the practice was for a 
vessel to back while discharging the sludge, so as to 
prevent dirty water from being drawn inboard by the 
circulating pumps through their sea connections. 
Since then, to obviate the need of this manceuvre 
and to avoid the foul water, the pumps have been 
arranged to draw their cooling water from tanks and 
by way of a closed circuit within the boat. Exclusive 
of time required for loading, a round trip between 
Ward’s Island and the open sea consumes about 
seven hours. At the present time two of the boats 
serve the Ward’s Island plant, and the third craft 
is held in reserve and will be used to service the 
Tallman’s Island activated sludge plant which is 
designed to handle sewage from a drainage area of 
17,000 acres that has been using Flushing Bay as an 
outlet. As the area is near the site of the New York 
World’s Fair, the Tallman’s Island plant, with a 
capacity of 40 million gallons a day, will keep the 
waters clean that have been polluted heretofore. 
That plant will cost, according to the estimates 
4,100,000 dollars. 








Theoretical Discharge of Air from 


Ports in 


By W. 8. 


M\HE study of the discharge of air from a series of 
ports in a duct is of practical importance in the 
design of ventilating systems, both on land and on 
sea, in refrigeration, and other work. Under the 
auspices of the Food Investigation Board some experi- 
ments were made in the Physics Department of the 
National Physical Laboratory on such systems and 
the results have been communicated in a paper by 
Messrs, Powell and Griffiths to the Institute of Heat- 
ing and Ventilating Engineers on February 13th, 
1935 (Vol. III, No. 25). A perusal of this paper led 
the present author to study the problem theoretically, 
and his conclusions are given below. 
It is found that even with a considerable simplifica- 
tion or idealisation of the problem, without which 
any theoretical investigation of it is impossible, con- 
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clusions are reached that are in good agreement with 
the experimental results, and which therefore provide 
a guide in design. 

In the following, consideration is first given to the 
idealised flow of an incompressible frictionless fluid 
through a system of N equal ports in a uniform 
trunkway. ‘Two cases are considered. One where 
there is no guiding and the other where there is some 
guiding of the exit streams. It is shown that in any 
such system neither the discharge quantities nor the 
angles of discharge are uniform, but that they show a 
gradation along the trunkway. The gradation is, 
however, independent of the total quantity or head. 

Allowance is then made for friction in the motion. 
It is shown that this tends to make the discharge 
quantities slightly more uniform, but that its effect 
in most practical instances is negligible. 

In most ventilating systems it is desirable to make 





the discharge quantities from the various ports as 
nearly equal as possible. It is shown that it is 


theoretically possible to achieve equality of discharge’ 


in a uniform trunkway by grading the sizes of the 
ports. An alternative is to taper the cross section of 
the trunkway while keeping the ports of equal size. 

The problem of the discharge from a long narrow 
parallel slot in a trunkway is also considered, and 
theoretical formule are given for the velocity and 
angle of discharge at any point. Finally, the form of 
a tapering slot which will give constant discharge per 
unit length is investigated. 

Consider for the present a duct of constant square 
cross-sectional area A, closed at one end and having 
N ports of equal area B, cut in one side (Fig. 1). 

Assume that over any section of the duct at right 
angles to the length, the velocities and pressures may 
be regarded as having their mean values at that 
section. Denote these 

Uo1y Uia, U2zg-- + Un—1, Hn» Un,n+1 
Poi, Piz, Pes ++ + Pn—1, n>» Pn,n+1 
where the velocity and pressure at a section between 
the rth and r+Ith ports are denoted u;,-+1 and 
Pr,r+1 respectively. As the duct is closed at the end 
we have tn,n+1=9. 

Further 

Uoy=U, where U is the entrance velocity, and 
Poi=P, where P is the entrance pressure. 

To simplify the resulting equations, introduce a 

set of n mean quantities u, defined by 
Ur=4 (ttr_1.¢ a Ur, r+1) (r=1, ie ore 

Assume that the flow everywhere satisfies Ber- 
noulli’s equation of steady flow in an incompressible 
fluid, and that in the absence of friction a constant 
head H exists through the whole fluid. Let 1, vg... 
Un denote the components of discharge velocity normal 
to the ports, each velocity being measured at the 
vena contracta of the corresponding jet and let 7 
denote the coefficient of contraction, assumed the 
same for each orifice. Write B=7 Bo. 

The equation of continuity gives 

A (Up—1,7 — Up, 741) =B rt, (r=1... 1), 
or 
Ur—1,7 — Up, p+1=2 6 vy, where co=B/2 A. 

Let w,, W,...Wn denote the components of dis- 
charge velocity parallel to the trunkway (i.¢., wy 
perpendicular to vr), and let p denote the external 
pressure. Then 

p+ e (v?+w,?)=H for all values of r. 
Hence 
v,?+w,?=const. 

Assume first that the walls of the trunkway are 
thin and that there is no baffling or guiding of 
the exit streams. There is then no loss of longi- 
tudinal momentum. 

The external longitudinal momentum from the rth 
port is ge Bv,w,, and the external pressure p is 
uniform. Hence applying the momentum theorem 
to a section of the trunkway containing the rth port. 
we have 

eBv,-u,+eAwu,ri1—p A U*_1,7 
= A (pr—1,r — Pr,r+1) 
which easily reduces to wr= Ur. 
Thus 2 
vp? + uy? = const. 
or 
vp? e U,? hoe v. _4+ u, ae 
Expressing this equation in terms of the u velo- 
cities, it becomes 
Ur—2,r—1 — 2 cos 0 ur_i,r + Ur, r41 = 9, 
where 
6 
tan 


We have here a system of n—2 difference equations 
of well-known type, the general solution of which is 
Ur,ri+1 = Acosr6+Bsinr 0. 
To determine the constants A and B we have 
Un, n+1 = 0 
Uc,1 = U = inlet velocity, 
giving finally 
_ sin (n—r) 6 
u =U ———_ ((r=1...n 
“ors sin n 0 ( ) 
The velocities 7, and w,; are then found to be 


U cos 3 
=——— cos (n—r+4) 9 
sinn 0 
l cos 5 me 
Wp= ———~ sin (n—r+} 
sinn 8 ( 


Hence if 9, denotes the angle of discharge to the 

normal] (measured at the vena contracia) 
tan 9,=w,/v-=tan (n—7r-+ 4) 9, 
or 
or=(n—7r+3) 9 (r=1... 2). 

If vor is the normal velocity in the plane of the port 
Vor= Ur Wr is unaltered, for the longitudinal 
momentum is constant. 
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Hence if ¥; is the angle of discharge measured in the 
plane of the rth port 
] 
tan y= - tan @,. 
q 
Finally, the pressures are given by the expression 
sin (2n—r) Osinr 6 
sin? n 0 ; 





Pr, r+1= Pot pe U? 

Certain points should be noted :— 

(1) The angle of discharge 9, is greatest at the 
first orifice and becomes progressively smaller to the 
last orifice. 

(2) The discharge quantities B v; increase from the 
first orifice onwards. 

(3) The ratios of the discharge quantities are not 





What happens when is further increased is con- 
jectural, but since in the limiting case the stream 
pressure falls to the atmospheric pressure before the 
first orifice and remains so after the orifice and before 
the second orifice, we may presume that when more 
orifices are opened the stream pressure remains 
atmospheric until sufficient orifices have been passed 


for the condition (n—r-+ 4) 0<= to hold, so that the 


air flows past these first orifices as if they did not 
exist, and then flows out of the remaining orifices 
in the normal manner. There are obvious difficulties 
in the way of this theory in the case of an incom- 
pressible fluid. With a compressible fluid such as 
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aitered by an increase or decrease of the total quantity. 

(4) The angle of discharge from any orifice is not 
influenced by the opening of orifices further upstream, 
for, starting with the last orifice and proceeding 


: 30 50 
backwards, the angles of discharge are 3 2° > & 


c., 
which are independent of » the number of ports. 
On the other hand, any discharge angle is imme- 
diately increased by the opening of further orifices 
downstream for (m—r-+4) 0 > (n—r+4)0 for m>n. 
(5) The air from any port emerges along a curving 
path for the discharge angle is different in the plane 
of the orifice from that at the vena contracta. Further- 
more, the angle is greater in the plane of the port. 


a ® I8 7Bo 9 4 ; ; th 
(0) Since vet ay QA’ qaecreases as tne 


ratio B,/A decreases. Hence the discharge angles 
may be made smaller and the quantities more uniform 
either (1) by increasing the cross-section of the trunk- 
way or (2) by decreasing the size of the ports,t but 
not (3) by varying the quantity nor (4) by varying the 
number of ports. 
All these results are in agreement with the N.P.L. 
test results. 
In these 
A=15x 15 sq. cm. 
Bo=5 X 10 sq. cm. 
Assuming a coetficient of contraction 7=0-6, we 


6 
have 5 = 3° 49’. 


With ,=0-6 and 10 ports of dimensions as above, 
the angles of discharge at the ven@ contraci@ are 


Port. QP Cf. with. 
Deg. min. Deg. 
1 | rere ove 8 
2 64 53 oe - 3 
3 57 15 58 
4 49 37 53 
5 41 59 47 
6 34 21 40 
A 34 
Biitco earoa: inc Tea 30 
ee ee 
Ee SE elie 2 Oo ee = 


obtained in the N.P.L. tests, with a silk thread in the 
stream. The agreement is fairly good in the first half 
of the range, but is not good at the smaller angles. 

If we compute the quantities using the value 
117,500 cc. per second, for the total quantity as in 
the N.P.L. tests, we get 


Port. Q /sec. calc. Q/sec. meas. 
Ae oss np ere 
2 cnet a 
3 eo Re eee 
4 WOO Mons nce. ue” co, 
5 11,970 11,200 
6 13,290 13,100 
7 14,370 13,900 
S 1.4. 15,100 
SOs. ie 15,200 

IO cx) ee, 2 ee 16,800 


Here the agreement is better. 

The angle 0, depends only on the relative sizes of 
ports and trunkway and not on the number of ports. 
So long as the number of these is such that U<n 6 

">, all the velocities v, are positive. But when 


1 0 > 5, cases may arise when some v;'s are negative, 
so that air would appear to flow into the trunkway 
at certain ports, a situation which has never been 
observed. 

This suggests that the formule given may not be 
applicable in all cases and examination proves this 
to be so. It is easily shown that the momentum 
equation given earlier is invalid for inflow and the 


limit of application of the equations is (n+-}) 6=3. 





¢t See Journal of the Institute of Heating and Ventilating 





engineers, Vol. 3, No. 25, March 1935. 


DucT WITH PORTS 


air, some readjustment between velocity and static 
pressure at inflow is clearly possible. 
an incompressible fluid it would seem that there must 
be some inflow at the early ports if the whole number 
of ports is great enough. But then the momentum 
equation must be replaced by something different. 
In the case of the N.P.L. experiments, it was 


In the case of 





found possible by increasing the number of ports 
beyond the critical to make the flow from the first 
port less than 1 per cent. of the whole. It was, how- 
ever, found impossible to induce an inflow. 

When the channel walls are not thin, there is some 
baffling or guiding of the exit streams with loss of 
longitudinal momentum. 

The previous equations remain true except that 
w, is no longer equal to Ur. 

Assume wy==¢ Ur, where ¢ is a constant for all the 
orifices and 0<e<l. 

This is equivalent to the assumption that a constant 
fraction (1—e) of the exit longitudinal momentum at 
any orifice is destroyed there. 

Proceeding as before we obtain 

Ur, r+ ,==U sin (n—r) O/sin n 0 (r=1...). 


2 0 e 
vy=U cos 5 cos (n—r-+ 4) 0/sin n 0 


where now 


2 
Then 


a 
w,=e U cose sin (n-r j{-$) O/sin u 0 


2 
and the discharge angles are given by 
tan 9r=Ww,/vp= ¢ tan (n—r- $) 9, 
or 


: l Wp € 
tan Y= ~- —=— tan (n—r-+ $) 0. 
1 Ur y 


The effect of guiding the exit streams is therefore 
to reduce the angles of discharge both by decreasing 
the angle 8 and by introducing the factor «. At the 
same time, the exit quantities are made more uniform. 

(To be continued.) 








Water Supply of Karachi, India. 


By DURGDAS 


A T the time of the British occupation of Sind (1843) 
iE Karachi was a fishing village. In less than a 
century it has grown to be an important city with a 
population of over 300,000. As the capital of an 
autonomous province, and as a rising sea and air port, 
the question of its water supply has assumed great 
importance. The present source of supply is not 
adequate to meet the increasing requirements of the 
city, and it is realised that, if the growth of Karachi 
is not to be hampered, its water supply must be 
assured, so as to be capable of meeting the demands 
likely to be created by the expansion of population 
and the development of industries which are bound 
to take place. 

Schemes for the water supply of Karachi began 
to be made as early as 1845. In all, fourteen proposals 
were put forward between that year and 1878. There 
are four possible sources for the water supply of 
Karachi, the Malir, Hub, Lyari, and the Indus rivers, 
the last one being perennial, and the other three dry 
ones, which flow only when there is a rainfall. 

After protracted consideration of the various pro- 
posals, the scheme of Mr. Strachan, the then Municipal 
Engineer, for tapping the alluvial strata under the 
bed of the Malir River was adopted. 

Mr. Strachan’s scheme consisted of two supply 
wells lined with masonry, each 40ft. in diameter 
and 46ft. deep, situated on the west bank of the Malir 
River. The water was gravitated through two 24in. 
cast iron pipes, 1} miles long, into a masonry conduit, 
16} miles long, with a carrying capacity of 5,500,000 
gallons of water per day, which discharged into a 
reservoir of about 2,000,000 gallons capacity, in the 
vicinity of Karachi. The estimated supply of water 
was 1,200,000 gallons per day for a population of 
80,000. The scheme was completed in 1884, at a cost 
of Rs. 549,650. 

Prior to the introduction of the new system, water 
for domestic use was obtained from private wells in 
the city. The water of some of these wells was 
brackish. The change in the system served to increase 
the demand beyond all expectations, with the result 
that it became necessary to increase the supply during 
the very first year, and a collecting gallery had to be 
constructed in 1884 under the river bed for well No. 1. 

On the other hand, the rapid growth of the popula- 
tion served to further increase the demand, and steps 
had to be taken at frequent intervals to augment 
the supply. The following figures show the compara- 
tive growth of the population and the increase in the 
supply of water from time to time :— 


Daily water 


Year. Population. supply, gallons. 
1884 ... ... 80,949 (estimated) é 1,200,000 
18091 .......:. {~SBAe F Not recorded 
1901 ... ... 108,644 (estimated) accurately 
1906-07 128,519 (estimated) 3,364,668 
1911 ... ... 148,394 ais. ek sees 4,067,388 
1921 ... ... ':201;601 4,627,097 
1931 ... ... 247,058 RTTem Me a ed 
1937... ... Over 300,000 (estimated)... 8,250,000 


It will be seen that while the population has quad- 
rupled itself since the completion of Mr.°Strachan’s 
scheme, the water supply has been increased 6-8 
times. This result has been achieved by the construc- 
tion of additional works from time to time at a cost 





B. ADWANT. 


of about Rs. 6-2 millions. The total capital outlay 
on the waterworks amounts to 6-76 millions of rupees. 

A brief description of the waterworks as they now 
exist will show what additions have been made since 
the completion of Mr. Strachan’s scheme in 1884. 
There are now ten open water supply wells, as shown 
on the accompanying plan. Wells Nos. 6 and 7 are 
the largest and most prolific, being 42ft. and 40ft, 
in diameter and 83ft. and 79ft. deep respectively, 
and having yielded about 1-75 and 1-66 million 
gallons of water daily at the end of June, 1937, which 
was a period of drought. Each of the wells is equipped 
with @ separate pumping plant. Three tube wells, 
12in. in diameter and from 90ft. to 120ft. in depth, 
have been constructed in the river bed, which are 
capable of yielding an average of 1-5 million gallons 
of water in twenty-four hours. The pumping is done 
by air lift pumps. A dry stone gallery, 3ft. by 4$ft. 
in section and 5690ft. in length, has been constructed 
at a depth of about 30ft. below the river bed. This 
gravitates into a reinforced concrete pipe, 30in. in 
diameter and 4990ft. in length, which joins the con- 
duit. The latter, constructed in 1884, was extended 
further upwards by about 74 miles, and connected 
with the river bed by means of the reinforced concrete 
pipe above.mentioned. An additional masonry con- 
duit was constructed in 1923-26 from Malir to 
Karachi, with a carrying capacity of 15 million gallons 
of water per day, making a total carrying capacity of 
the two conduits of 20-5 million gallons per day. 
The service reservoir, of about 2 million gallons capa- 
city originally constructed, proved to be inadequate. 
Two additional reservoirs were constructed, one in 
1895-96 and the other in 1912-13, with a storage 
capacity of the three reservoirs of about 11 million 
gallons of water. The dry stone gallery above 
described is sufficient, after a normal period of rain- 
fall, to bring by gravitation the whole of the water 
supply of Karachi for a period of about three months. 
As the water table falls, the gravitation supply has 
to be supplemented by pumping from the wells. The 
water thus pumped is made to discharge into the 
conduit or the dry stone gallery, or an open channel 
which joins the upstream end of the gallery (see plan). 

It may be pointed out that Karachi has a scanty 
rainfall. The average rainfall at and in the vicinity 
of the head works from 1886 to 1936 was 6-62in. 
In some years the rainfall has been much less than 
this, and there have sometimes been two or three 
consecutive years of drought and a great deficiency 
of water supply has been felt. This has given rise 
to the question about the adequacy or otherwise of 
the present source to meet the growing requirements 
of the city. A great deal of controversy raged round 
this question for many years, and the view is now 
generally held by responsible engineers that new 
sources of water supply will have to be tapped. But 
before doing so, and during the period that it will take 
any such scheme to mature, it is necessary to take 
steps to augment the supplies from the present source. 
For, in any case, it is much cheaper to get additional 
supplies from the present source than it would be to 
bring them from a new one situated at some distance. 

It is in pursuance of this view that the Municipal 
Corporation has sanctioned the construction of an 
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additional supply well, No. 10, and a dry stone gallery 
across the river bed at a depth of about 50ft. connect- 
ing the old wells Nos. J and 1a, the estimated cost 
being about Ks, 425,000. The cross gallery is 
proposed at the lowest point at which the subsoil 
water is drawn (see plan), and is preferred to a longi- 
tudinal gallery in order to tap the subsoil water in the 
whole section of the river bed. 

There is also a proposal for the construction of 
a dam across a gorge which exists on the Khadeji, 
one of the tributaries of the Malir River, at a point 
near the road to Sehwan (see plan). There are on the 
site of the gorge fissured limestone rock and calcareous 
formations. Opinion so far obtained points to the 
conclusion that the geological conditions are not 
favourable for a dam in the Khadeji Gorge. But 
further investigations have to be made and a panel 
of British engineers may have to be consulted in order 
to give their final decision. A still further means of 
augmenting the supplies from the present source is 
the construction of a diaphragm or underground 
barrier at the Dumlotte Gorge in the bed of the Malir 
River, with the object of raising the subsoil water 






- RT SN a Sas N.S EE ne 
| = - z / 
‘ 
| > } \ we \ 
3 / ) Note 

| xt | The figures within the circles 
| = \/ + 
| id commencing from (17) represent 

\ \ if 
b the mileage from Karachi 
h \ 
\% 





| YN 


$i \ / 

i: \ \ Ly 

Sf \ 
\ 34 ) 


ef 
< me 


ru 
y og 
, 23 


i ' Mile Well Ho 9. 
oe, 
Ty. ‘ ue 
| OX Tube Well No.1. 
1 
~ 


ay, . 
} Open Channel 


i “Gp : 
\ Upstream End 
of Gallery 






| ’ 
| 4 Proposed 
j! Well No 10. ~ 


+, Tube Well Ho. 2 





Oownstream End 


of Gallery <2 ) 244, Mile Well 


No.8. 
Tube Well No.3. 












24 Mile Weil 


Well No.4. 
(1905 - 6) 


Well No.3. 









_ (1902) 

by Well No.5. 
well No.6. _— (1919) 

i (1929) s 

| larsano 

| ; Chano a 

a 

| 2 

sa 

| of 

| SI 

| 3s 

| ss 

h 

| 7 

| 

| 


f4 ee 
a \ t Conduit 
PM 





f 
é 
Proposed 
Cross Gallery 








THe EnGineer® 


SITUATION OF WELLS FOR KARACHI WATER SUPPLY 


level and of preventing run-off as far as possible. 
This proposal was shelved for some time, but is 
receiving fresh consideration. The diaphragm is to 
consist of piles or will be constructed by the process 
of cementation. The proposed depth of the dia- 
phragm is about 40ft., its top level being about 20ft. 
below the river bed so as to be about 10ft. above the 
dry-stone gallery. Apart from the above, there are 
proposals for the construction of a balancing reservoir 
in the vicinity of Karachi at a higher point than the 
present ones, so as to supply water at higher levels 
than at present. The present water pressure is from 
5ft. to 15ft. It is proposed to raise it to an average 
of about 50ft. 

At the same time the present distribution system 
which has been added to from time to time to meet 
the growing needs of the city requires to be improved. 
The difference in the intensity of the population in 
the various quarters has resulted in unevenness of 
distribution, and in several places the water pressure 
is abnormally low on account of excessive draw off, 
and a reduction of the bores of water mains due to 
incrustation. The scheme for additional water mains 
and the new service reservoir, estimated to cost 
about Rs. 2-5 millions, will shortly be considered by 
the Corporation. 

With regard to the future, there are two possible 
sources, the Hub and the Indus rivers. The latter 


is 89 and 109 miles respectively, while the Hub River 
is 17 miles away. As far as can be judged, the relative 
levels of the ground would not permit of a gravitating 
conduit from the subsoil strata of the Hub River, 
and a dam would be necessary for impounding the 
water. Contours have yet to be taken to find out the 
levels and bore-holes made in order to ascertain 
whether there is suitable rock formation for the 
purpose of a storage reservoir. At the same time the 
potability of the water, about which there appears 
to be some element of doubt, will have to be examined. 
Furthermore, the cost of duplicating the water mains 
as well as the private housing connections will have 
to be incurred, which can be avoided in the case of 
the Indus scheme, the supply pipes in which case will 
discharge into the existing conduits. 

Investigations in regard to the Hub River are to 
go on side by side with the surveys for the Indus 
scheme, so that by the time the estimates for the latter 
are ready, sufficient data would be available for the 
Hub scheme, and the better of the two schemes can be 
chosen. In all probability, however, the Indus scheme 
will have to be resorted to. Two alternative points of 
intake on the Indus appear to be feasible, viz., 
Jerruck and Kotri, where the river has permanent 
banks. The water is to be pumped to filtration works, 
at a suitable spot on the west bank of the river. The 
filtered water will again be pumped through rising 
mains to gravity mains, which will discharge into the 
present conduits. The rough estimated cost of the 
two alternative schemes-is Rs. 26-9 and Rs. 28:5 
millions respectively for bringing 10 million gallons 
of water per day to the Malir conduits. The minimum 
cold weather discharge of the Indus at the two sites 
is between 4000 and 5000 cusecs, as against the dis- 
charge of 20 cusees (10 million gallons per day) 
which is required. This will meet the requirements of 
Karachi on the basis of 35 gallons per head per day 
for the next twenty to twenty-five years, taking 
25 per cent. per decade to be the rate of the growth 
of the population and a corresponding increase in the 
requirements of the military, railway and port trust. 
The present daily supply of about 8 million gallons 
per day is distributed as follows :— 


Gallons. 
1. N.W. Railway ... 554,000 
eee 301,000 
3. Karachi Port Trust Pe yet 245,000 
4. Other supplies for trade and industries... 111,000 
5. Water supply to the city « a 6,789,000 


Total ; Fe 8,000,000 

This is expected to be increased to between 12 to 
15 million gallons before the Indus or the Hub 
scheme matures, making a total supply of 20 to 23 
million gallons during twenty-four hours. ' 
Surveys and investigations for both the Indus and 
Hub rivers are to proceed immediately. The Cor- 
poration has appointed a special engineer for water 
and drainage, to prepare schemes and carry them 
out, the estimated cost for making the surveys and 
estimates being about Rs. 225,000. 








Invention.* 
By Sir JAMES SWINBURNE. 


Since the beginning of last century, and perhaps even 
now, the English rank as the most inventive people of 
the world. But when we come to examine the individual 
inventors, we find that they are seldom those equipped 
with most scientific or technical knowledge. Very few 
scientific men have made inventions ; even Lord Kelvin’s 
involved none of his deep knowledge of science, and not 
very much ingenuity, and depended more on opportunity. 
Remsen’s saccharin and Perkins’ mauve were discoveries ; 
they were not trying to produce a sugar substitute or a 
dye. Solway’s and Leblanc’s soda processes, on the other 
hand, were inventions, as they were using existing know- 
ledge to produce new results. Not only does it look as 
if the inventor is not generally a highly trained scientific 
man, but if a census were taken, it would probably show 
that inventions are generally made by men under forty. 
Some of the greatest inventions have been, as a deep- 
seeing judge put it, “‘ what any fool might have done, but 
did not.” The hot-blast anthracite furnace, and Watts’ 
crank are old, and the gas-filled lamp a recent example. 

There are two classes of inventor—the outside and the 
inside. The inside inventor is generally a technical man 
engaged in a works, and he improves either the tools or 
the products of the factory, with all the facilities for 
development and experiment at hand. Great changes 
a going on now, but in the past the outside inventor 
has generally been more important. This is most likely 
because the inside technologist, like the highly trained 
scientific man, has fallen into the way of thinking in 
grooves. 

The outside inventor has a bad time, though. Generally, 
he does not distinguish between a rough idea and a 
worked-out invention. But the great enemy of the 
inventor is not the obtuse commercial, but the other 
technical man. Thus, suppose an outside inventor thinks 
of an improvement in motor cars. He approaches a large 
concern. The non-technical general manager refers his 
idea to his engineer, and the engineer thinks silently, 
‘“*T wish I had thought of this myself. It is very obvious, 
and, in fact. I had an idea very much like it. If I recom- 
mend its adoption, my directors will not thank me, and 
I will get no credit, rather the reverse, and if it turns out. 
badly I will be blamed. I will evolve something myself 
and turn this down, especially as I know that if I do so, 
the other makers will all follow me.” I do not suggest 
that he really consciously does any mean thing; merely 





* From a Presidential Address to the Institute of Plastics, 


that without realising what he is doing, and acting on 
the instincts of self-preservation of any ordinary human 
being, he is the unconscious opponent of progress. 

The fields of invention have altered now. The brilliant 
young inventor, common in fiction, who has a Jaboratory 
of his own where he works out inventions of national 
value one after the other, never existed ; but it was quite 
usual for clever men to make inventions outside their 
ordinary lives. Now, however, every industry has its 
own highly specialised technology, and progress is made 
only by team work in elaborate and expensive research 
departments. 

The research departments of any of the big concerns 
in England or America make one realise that advance 
now depends for one thing on command of special expensive 
apparatus or plant. If we consider a few of the special 
lines along which industry is developing now, such as the 
hydrogenation of coal, electron valves, television, special 
steels and alloys, discharge lamps, gyro compasses, special 
kinds of manufacturing plant, coke ovens, aeroplanes, 
oil engines, and, of course, plastics, it is clear that a clever 
young man spending his evenings in a garden workshop 
cannot do much. 

Looking at modern industry as a whole, one realises 
that it is all based on invention, and depends on a great 
class of technical men who are largely behind the scenes, 
and in proportion to their knowledge and ability do not 
get much limelight—or swollen bank accounts. They 
seem happy all the same, because they like their work 
and have the spirit of the artist. But the matter deserves 
a little study. 

The technical man is interested almost solely in things 
and is apt to regard knowledge of Nature, pure and 
applied, as the only real knowledge. He forgets that the 
proper study of mankind is man. The executant under- 
stands people. The engineer knows exactly what his 
mechanism will do, and in spite of Dewar’s absurd doctrine 
that there is no prescience in chemistry, the chemist 
and the engineer are working with servants which behave 
logically and consistently, and are thus easy to under- 
stand. The executant, however, understands people. 
This work depends on tact; he is a “ good mixer,” and 
he knows how to handle a heterogeneous collection of 
more or less unreasonable people. In a large business, he 
sets the tone of the whole staff, and his attitude to the 
world is reflected in each of its members. He is not, and 
need not be, clever in the ordinary sense. As fools, we 
are all of us vastly greater than each of us thinks he is. - 
In his business, the executant must see what his rivals 
are likely to do, and if it is a good move, do it before them. 
A very clever man is apt to expect his rivals will do some- 
thing clever that appeals to him, and he makes a mistake. 
To be a good business man, he must not be too clever, 
otherwise he will come to grief like the first-class chess 
player against a beginner, whose moves he cannot foretell. 
Successful financial business, for instance, depends on 
foreseeing what the “ market,” which has no sound 
knowledge of the science of money, is going to do next. 
The object of patent law is to help industry by 
encouraging progress, by checking progress at each step. 
Thus, if people invented as fast as they do now, with 
no patent law, industry would develop faster; but if 
there were no rewards for invention, the incentive would 
almost disappear, and no manufacturers would be pioneer 
developers, as it would not pay. According to this point 
of view, it is a mistake to grant a long monopoly for an 
improvement, costing little to develop, that is certain 
to be made in the ordinary course in a few months. It 
would be difficult to discriminate as to such improvements. 
It is agreed that the patent system is of great advantage 
to industry, and invention should be encouraged 
generously. But inventors are not rich, so the charges 
made should be as low as possible for good service. In 
the face of this, the Patent Office is run as a source of 
revenue—that is to say, inventors, of all people in the 
world, are heavily taxed. 








THe Beama Diyner.—The annual dinner of the British 

Electrical and Allied Manufacturers’ Association was held 

at Grosvenor House, Park Lane, on Thursday, November 

17th, when the President, the Right Hon. the Earl of 

Derbyy occupied the chair. The Loyal Toast, proposed 

by the President, having been honoured, Mr. V. Z. de 

Ferranti, Chairman of the Council, proposed the toast of 

‘* His Majesty’s Government.’ The electrical industry, 

he remarked, had many links with different Government 

Departments, but particularly the Board of Trade, whose 

President they were glad to welcome on that occasion, 

not only as the head of a great Department, but also as 

the son of Lord Derby. While trade had been carried on 

from time immemorial, the trade in electrical goods and 

apparatus had hardly a century of life behind it, and existed 

only because of the genius, the research, and the labour of 
such inventors and scientists as Michael Faraday. He was 

glad to see from the figures for the ten months ending in 

October last that the United Kingdom exports of elec- 

trical apparatus were 18-6 per cent. higher than for the 

same period last year. The President of the Board of 
Trade was responsible for making that flow as large and 

as easy as possible, but the basis of that trade was that 

somebody wanted British goods. In responding to the 
toast, the Right Hon. Oliver Stanley, President of the 
Board of Trade, said that he believed that the greatest 

service that the Government could render to the industries 
of the country was to try to bring back to the world a 
political sanity which would benefit those in all countries 
who asked for nothing better than the chance to live a 
decent life in peace, happiness, and security. That was 
the task to which the Prime Minister had‘set his hand. 
It was a task he would not lightly relinquish, but just as 
it took two to make a quarrel, so did it to make an 
Lieut.-Colonel K. Edgeumbe proposed the 
toast of “‘ The Guests,” and Sir George Lee, Engineer-in- 
Chief of the Generali Post Office, responded; whilst 
Lieut.-Colonel Morcom, Vice-President, proposed the toast. 
‘‘Our President.” In replying, Lord Derby thanked 
those present for the kind manner in which they had 
received the toast, but he wished that there was more he 
could do to merit their approval. As far as anyone in 
his position and of his age could be of any use to the 
Beama, he was always ready to give his best. 


agreement. 











being perennial, is bound to give an assured supply. 
The distance of its two alternative sites from Karachi 


October 25th, 1938. 
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Interesting Shaft Fractures.’ 


i 


HIS case describes a remarkable failure of an extension 
shaft driven at one end through a Bibby flexible coupling 
by a 350 B.H.P. electric motor, running at 250 r.p.m. 
At the other end the shaft drove a combination ball mill 
at 30 r.p.m., through spur gearing. The diameter of the 
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FIG. 1—SULPHUR PRINT 


extension shaft at the middle was Tin. and at the coupling 
6in. 

The shaft failed within the coupling. The end of the 
shaft, after it was cut off, is shown by the photograph, 
Fig. 2. A crack can be seen running transversely at the 
end of the keyway, and another running longitudinally at 





however no obvious relation between the threads of 
segregate and the course of the spiral crack. A sulphur 
print taken round the periphery of the shaft showed no 
abnormality, as this part was clear of the zone containing 
the threads. 

As a next step the shaft was put under the hammer, 
when it was found that the outer rim of metal that had 
lain under the coupling could be knocked away bodily 
from the metal below. The end of the shaft, with the outer 
rim removed, is shown by the photograph, Fig. 3, and the 
separated rim or shell by Fig. 4. 

The markings of progression of failure stand out in a 
conspicuous manner in this last photograph, and it is quite 
obvious that the crack during its development extended 
in a tangential direction. The exact course of failure was 
traced, and is marked on the illustrations; the crack 
started at the corner of the keyway ; it then, at the dead 
end of the shaft, travelled spirally inwards towards the 
centre ; at the other extremity it gradually worked out at 
the periphery of the shaft, approximately in line with the 
inner end of the keyway. The shape of the broken end of 
the shaft, with the outer shell removed, had therefore a 
somewhat conical appearance. 

Under the microscope the metal was found to contain a 
fair number of non-metallic inclusions, but there was 
insufficient of these for the steel to be classed as “ dirty.” 
The grains were inclined to the large size, but the structure 
was in no way abnormal. The carbon content appeared 
to be about 0-25 per cent. 

Notched bar tests were made on transverse specimens 
with the grain direction parallel to the notch, so that the 
direction of fracture would correspond closely with the 
spiral direction of the actual failure. Izod tests gave 
10-3ft.-lb. and 10-2ft.-lb., and a static notched bar test 
13-7ft.-lb. A static diagram is given by Fig. 6, and this 
was found to represent 7-1ft.-lb. for the portion lying to 
the left of the peak of the curve, or 7-9ft.-lb. up to the 
point marked A, at which the crack commenced to extend 





it to start off thence in a tangential direction. The peculiar 
course of fracture cannot, however, ‘be ascribed to the 
sulphur threads or to undue transverse weakness. The 
shaft had been subjected to severe working conditions, 
and, moreover, the coupling had never been a good fit. 
It was quite evident that there had been a hammering 
action between the key and the driving side of the keyway, 
and, as is shown by the photograph, Fig. 2, the bore of the 
coupling had been pounding against the periphery of the 
shaft. 

Another very similar failure is shown by the photograph, 
Fig. 5, illustrating the end of a nickel steel extension shaft 
of a steam turbine, used for transmitting the load through 
a single-reduction double helical gear, the failure taking 
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Fic. 6—!iZOD NOTCHED BAR TEST 


place underneath one side of a claw type flexible coupling. 
In this case the course of the fracture within the shaft was 
more circular, but the inner broken end presented a more 
marked cone shape. A longitudinal crack developed, 
as before, from a bottom corner of the top keyway, and 
the fracture finished transversely at the periphery of the 
shaft, almost in line with one end of the keyway. There 
was, however, an independent diagonal crack starting at 
the surface of the shaft. 

This crack developed into the interior of the shaft, 
extending into the conical crack at the position shown. 
Though there was a second keyway, opposite to the first, 
no crack was set up there. The material was clean and 
sound, but again the coupling had been a bad fit on the 
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FIG. 2—BROKEN END OF SHAFT 


FiG. 3—-END OF SHAFT WITH OUTER RIM REMOVED 
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FiG. 4—SEPARATED RIM 


an inner corner of the keyway ; cracks are also to be seen 
at the right of the photograph, running spirally round the 
end of the shaft that had lain within the coupling. 

The end of the shaft just mentioned was levelled off, 
polished, and sulphur printed, and the print is reproduced 
by Fig. 1, the course of the spiral fracture, starting at the 
keyway, being drawn in on this. In the print are to be 
seen the ends of a large number of thick threads of segre- 
gate that lie along the length of the shaft. There was 








* From Technical Report for 1937—British Engine Boiler 
and Electrical Insurance Co., Ltd. 


Fic. 


into the body of the specimen. These results must be 
considered good for transverse tests on such material, 
though it should naturally be realised that it is hardly 
likely that the bottom of the notch in any specimen lay 
at one of the sulphur threads. 

The sulphur print suggests that there was a longitudinal 
sulphur thread in the vicinity of the bottom corner of the 
keyway. It is quite clear that, if any portion of the bottom 
corner of the keyway actually lay at one of these threads, 
failure in shear would readily have been facilitated there, 
and that a strong tendency would have existed for a crack 
to extend rapidly along the corner of the keyway and for 





5—FAILURE OF TURBINE SHAFT 


broken shaft end, as was evident from marks of heavy 
hammering at the outside surface. 








TRANSPORT IN GLascow.—Approval has been given to 
a recommendation by a sub-committee of the Glasgow 
Corporation Transport Committee for a five-year trans- 
port improvement plan, costing about £2,000,000. Subject 
to permission being obtained from the Corporation, it is 
intended to construct 600 new eight-wheeled bogie type 
tramcars. 
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Rail and Road. 





ELECTRIFICATION IN Itaty.—On Monday, November 
14th, electric traction was begun on the Milan, Bologna, 
and Ancona and the Rome and Leghorn lines of the 
Italian State Railways. 


Ratbway ELECTRIFICATION IN JUGOSLAVIA.—It is 
proposed to electrify the railway lines between Susak, 
Skrlsevo, and Ogulin in Jugoslavia. A new hydro-electric 
station is to be built at Korana to supply power for the 
electrified lines. 

L.N.E.R. ProGRamMME For 1939.—The London and 
North-Eastern Railway Company proposes to renew 
569 miles of track and 65 bridges during 1939. The track 
renewals will call for 85,000 tons of steel rails, 50,000 tons 
of iron chairs, and 1,200,000 sleepers. 


Proposep TyNE TUNNEL.—At the conclusion of a tour 
of Tyneside recently, the Minister of Transport offered to 
contribute from the Road Fund 75 per cent. of the cost of a 
preliminary investigation into the possibilities of a Tyne 
tunnel in the neighbourhood of Jarrow. 


L.P.T.B. Fares.—It was decided at a recent meeting of 
the Standing Joint Committee of the London Passenger 
Transport Board and the main line railway companies 
to recommend that the necessary steps should be taken to 
provide for an increase of certain fares. The area in which 
such fare increases are to be made covers an area of about 
2000 square miles, and extends outwards from the centre 
of London for about 30 miles. 


UNDERGROUND TRAIN MisHaP.—On Monday, November 
14th, considerable delay was caused on the Northern 
Underground Line in London by the derailment of a train 
at Strand Station. At about 7.30 a.m. as the train was 
running into the southbound platform, three coaches left 
the rails, hit the platform, and swung across to block 
both tracks before coming to a standstill. No passengers 
were hurt, but the station had to be closed all day before 
the track was cleared. 


U.S.S.R. Ramway Systrem.—lIn 1918 the total length 
of railways in Russia was 58,849 kiloms., and by last year 
this length had been increased to 85,100 kiloms. During 
the current year it is planned to place a further 1646 kiloms. 
of line in service. It is reported that a commission has 
been appointed to arrange for the building of a new railway 
from Kazan to Chistopol and Bugulma, traversing the 
Tartar Republic. This line will involve the construction 
of a bridge 3773ft. long across the Kama River at Chistopol. 


DEATH OF Str GEORGE WHITEHOUSE.—It is announced 
that Sir George Whitehouse died in London on Thursday, 
November 17th, at the age of eighty-one. Sir George was 
well known for his work in the construction of railways in 
South America, India, Africa, and other parts of the world. 
He played a prominent part in the building of the Uganda 
Railway and was its manager and chief engineer for eight 
years. During his career he was also chief engineer to the 
Central Argentine Railways and of the Buenos Aires and 
Rosario Railway. 

Roap AccipENT Repuction.—Giving evidence before 
the House of Lords Committee on the prevention of road 
accidents, the Earl of Onslow suggested a new type of 
road sign. He advocated the placing of a preliminary 
warning sign 100 yards in advance of road warning signs 
for motorists. The preliminary sign should consist of a 
green line on the road or a diamond sign. Lord Cottenham 
advocated that the Ministry of Transport as such should 
be abolished, and should become a technical department 
of the Home Office under a permanent head. 


IMPROVEMENTS TO K1n@’s Cross Station.—The London 
and North-Eastern Railway Company has placed a con- 
tract with Wellerman Brothers, of Sheffield, for the 
widening of the island platforms Nos. 7 and 8 at King’s 
Cross main line station. These platforms at present have 
a combined width of only 12}ft., but when the new 
contract has been completed this will be increased to 24ft. 
A new parcels depét is at present under construction at 
King’s Cross, and a subway is being excavated to connect 
the depét with the station platforms; the widening of 
Nos. 7 and 8 will enable this platform to be served by the 
subway. Lifts will operate between the subway and the 
platforms, and all parcels traffic will be conveyed to and 
from the parcels depé6t underground, avoiding any con- 
gestion of parcels and mail barrows on the platforms 
themselves. 

Rartway Drrricutties in Eeypr.—In the course of 
a recent address before tho Junior Institution of Engineers, 
Mr. N. L. Ablett spoke about some of the difficulties 
experienced by railway engineers in Egypt as a result 
of the abrasive action of the fine Nile dust.” As an example, 
he said that the wear on the slide bars of locomotives on 
the Alexandria—Mersa Matrouh line amounted to as much 
as jin. to #4in. on one round trip during a sandstorm. 
For the same reason Caprotti enclosed valve gear is now 
being fitted in favour of the more exposed link or 
Walschaerts gear. Dealing with carriage stock, the 
speaker said that the exteriors are being finished in 
aluminium cellulose as it has been found the best reflector 
of the sun’s rays. With an outside temperature of 
100 deg. Fah., this finish has been found to be 12 deg. 
cooler than teak, and 5 deg. cooler than cream finishes. 


LEVEL CrosstnG ConTROL.—An unusual level crossing 
control system which is being tried in- France is described 
in a note in the Electrical Review. It is based on the 
principle that a road vehicle driver is obliged to slow down 
or stop when he enters a dazzle zone. On each side of the 
crossing at about 50 to 75 yards from the track are two 
12ft. columns supporting lamps so focused that they 
form a beam the full width of the road. At about 200 yards 
there is a single smaller column of similar construction, 
but with a less powerful light to serve as a warning of an 
approaching crossing. From each column a narrow pencil 
of light is projected upwards so that the presence of the 
crossing is indicated at a considerable distance, even when 
the columns are masked by intervening trees or bends in 
the road. Both the lights and sound signals are operated 
when a shoe on the locomotive comes into contact with a 
rail placed either between the two running rails or at one 


Miscellanea. 


THe Late Mr. F. W. Noau.—We regret to learn of the 
death, at his home at Dovercourt, on November 17th, of 
Mr. F.. W. Noal, late Marine Superintendent Engineer of the 
London and North-Eastern Railway Company. Mr. Noal 
joined the Great Eastern Railway as Marine Superin- 
tendent Engineer in April, 1912, and served in that capacity 
to the date of his retirement in July, 1937. Before joining 
the railway company he had been Assistant Superintendent 
Engineer to the Houston Line, of Liverpool. 


BLAST-FURNACES IN THE UNITED States.—Recent 
statistics issued by the American Iron and Steel Institute 
show that a total of 575 blast-furnaces were available for 
the production of pig iron and ferro-alloys in the United 
States in 1889. These furnaces had a total capacity of 
just over 13 million tons a year. At the present time there 
are 236 blast-furnaces in the country, and these have an 
annual capacity of just over 51 million tons. Notwith- 
standing the increase in production with the decrease in 
the number of furnaces, it is stated that the number of 
employees in the industry has nearly tripled. 


Trin ToUGHENED By TELLURIUM.—Tin alloys containing 
up to | per cent. of tellurium have recently been investi- 
gated by Professor D. Hanson and Dr. W. T. Pell-Walpole. 
Tellurium greatly improves the creep strength of pure tin 
and in amounts up to 0-1 per cent. effects some improve- 
ment in the tensile strength and Brinell hardness, which, 
however, disappears with heat treatment. The improve- 
ment in work hardening capacity is remarkable in the case 
of chill cast alloys, but not when there has been annealing 
prior to deformation. A report on the investigation has 
now been published by the International Tin Research 
and Development Council. 


CyLiInDER WEaR.—During recent years a considerable 
amount of research has been carried out in connection with 
cylinder wear, and the results of these investigations are 
summarised and discussed in a booklet, “ Cylinder Wear, 
with Special Reference to Liner Materials,” by G. Williams, 
issued by the Bureau of Information on Nickel. Some 
informative wear figures obtained in actual service are 
given, and the examples quoted, which have been obtained 
from vehicles running under varied conditions of operation, 
show that the average mileage per 0-001 in. wear with 
nickel-copper-chromium cast iron liners shows a marked 
improvement over that obtained with liners made from 
other materials. Especially is this the case where the 
vehicle is used under conditions involving intermittent 
operation. 

THe FounpDER or THE DyEstu¥FFs INpDUsTRY.—In a 
lecture before the Society of Chemical Industry, on 
‘Thursday, November 24th, Dr. H. Levinstein, as part 
of the centenary celebrations in honour of Sir William 
Henry Perkin, traced the history of the discovery of 
artificial dyes. The lecture was entitled ‘“ Sir William 
Perkin’s Adventure, and What Has Come of It.” The 
speaker told of how Perkin, the son of a London builder, 
when trying to make quinine in his laboratory succeeded 
in producing a purple substance from which he later 
made a colour. Sir William Perkin’s discovery of mauve 
led to further developments which eventually resulted in 
the establishment of the aniline dye industry in Great 
Britain and elsewhere, and to great advances in the appli- 
cation of chemical science. 


GENERATION OF ELeEcrriciry.—The official returns 
rendered to the Electricity Commissioners show that 
2195 million units of electricity were generated by autho- 
rised undertakers in Great Britain during the month of 
October, 1938, as compared with the revised of 
2029 million units in the corresponding month of 1937, 
representing an increase of 166 million units, or 8-2 per 
cent. The number of working days in the month (t.e., 
excluding Sundays) was twenty-six, the same as last year. 
During the ten months of 1938 up to the end of October, 
the total amount of electricity generated by authorised 
undertakers was 19,355 million units, as compared with 
the revised figure of 18,120 million units for the corre- 
sponding period of 1937, representing an increase of 1235 
million units, or 6-8 per cent. 


Liquip ForMATION ON TIN-PLATES.—Tin-plates stored 
in a damp place sometimes become covered with droplets 
of liquid, a defect known in some works as “ sweating.” 
It is shown by Paul Rocquet, in a publication of the Inter- 
national Tin Research and Development Council, that 
inclusions of zinc chloride trapped under the tin coating 
are responsible. He states that every pit or fissure, which 
may be produced in the course of the pickling that pre- 
cedes the tinning of the steel, may retain by capillarity a 
small quantity of flux which becomes an inclusion. As 
minute crevices are inevitable whatever the type of steel 
used, these flux inclusions are always present under hot- 
dipped tin coatings. the case of steels containing 
silicon a type of intercrystalline corrgsion may increase 
the number of inclusions. However, by suitably regulating 
the pickling, this corrosion can be completely eliminated 
and the amount of flux inclusions considerably lessened. 


THE ANALysIs OF Mine Dusts.—Previous papers 
published by the Safety in Mines Research Board have 
shown that some incombustible dusts are more effective 
than others in suppressing the inflammation of coal dust. 
For example, dusts containing carbon dioxide or combined 
water are more effective than shale dusts and their 
efficacy can be directly related to their contents of carbon 
dioxide (e.g., as carbonate in limestone) or of combined 
water (e¢.g., as hydrate in gypsum). The proportion of any 
stone dust required to suppress the inflammation of coal 
dusts can be assessed from its détermined contents of 
carbon dioxide and combined water. A recent paper, 
“The Analysis of Mine Dusts,” published by the Board, 
gives an alternative method of determining the carbon 
dioxide contents of mine dusts containing carbonates, and 
a method of determining separately the free and combined 
water in mine dusts containing gypsum. The latter 
determination is necessary if it is desired to take account 
of the higher efficacy of combined water in suppressing 
the inflammation of coal dusts. The paper includes a 
nomogram for calculating the percentage of carbon dioxide 
in mine dusts from the volume of carbon dioxide liberated 
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Air and Water. 





A Navat Arr REsERvE.—The Admiralty has created an 
air branch of the Royal Naval Volunteer Reserve, which 
will consist of officers only who will be graded as pilots or 
observers. 

TowaGE or A Russian ConcRETE Docx.—A 10,000-ton 
floating dock constructed of reinforced concrete at the 
Komintern Shipyards of Kherson, was recently towed to 
Odessa by four tugs. 


Sure Satvace 1n U.S.S.R.—After lying at the bottom 
of the Black Sea for eighteen years, the 10,000-ton vessel 
‘** Peter the Great ’’ has been salvaged by the Soviet Ship 
Salvaging Trust. Built in 1913, the vessel was sunk in 
1920 when returning from a voyage to the Near East. 


Unirep Srates Navy Pxians.—Three battleships of 
35,000 tons each have been ordered for the United States 
Navy. The total cost of the new ships is said to be more 
than 150 million dollars. Two similar ships are now being 
built and another is to be ordered. The estimates do not 
include the cost of equipping the ships ordered, and the 
ultimate total expenditure will be about 225 million 
dollars. 

Water Suppty or Lonpon.—During the year ended 
Marh 31st last, the quantity of wa‘er supplied by the 
Metropolitan Water Board amounted to 112,857-5 million 
gallons or a daily average of 309-2 million gallons. The 
daily average supp'y per head of population amounted to 
38-83 gailons. In its reservoirs the Boa d hs a storage 
capaci y of over 19,655 million gallons, equivaient to over 
sixty-three days supply. 

New Saresurmpinc Oxpers.—Amongst the ship- 
building orders recently placed in this country are the 
following :—Two tankers of 15,000 tons deadweight, to 
be built for Continental owners by Barclay, Curle and Co., 
Ltd.; a single-screw coasting vessel for the carriage of 
petroleum in bulk, to be built by Ferguson Bros., Ltd.; 
and a 10,000-ton deadweight cargo steamer, to the order 
of the Jersey United Shipping Company, Ltd., to be 
built by the Burntisland Shipbuilding Company, Ltd. 


Surprine aT British Ports.—According to a Board of 
Trade return, during 1937, of the tonnage of ships carrying 
goods into ports of this country from British countries, 
88-4 per cent. was in British vessels, and of the tonnage 
from foreign countries 45 per cent. was in British vessels. 
The tonnage from all countries shows 55-8 per cent. in 
British vessels. Of the tonnage of merchandise cleared to 
British countries, 95-5 per cent. was in British vessels. 
Of the tonnage cleared to foreign countries, 47-3 per cent. 
was in British vessels. For all countries the clearance in 
British vessels was 58-6 per cent. 


Are Ministry Lanp Purcuases.—The Works Com- 

mittee of the Birmingham, Tame, and Rea District 
Drainage Board recently reported that negotiations had 
been completed with the Air Ministry by which the 
Ministry would acquire just over 108 acres of land adjoin- 
ing Castle Bromwich aerodrome, fronting Park Lane, 
Tyburn, at a cost of £44,382. The Ministry had also been 
given an option on a further area of 105 acres to the north 
of this property. The sale was also reported of a strip of 
land consisting of over 14 acres at Ashold to the promoters 
of the new aeroplane factory at Tyburn at a cost of 
£2396. 
A New British Am Liver.—The Air Ministry has 
placed an order with the Fairey Aviation Company for a 
new type of air liner, which wiil have a cruising speed of 
220 miles an hour and a top speed of 275 miles an hour. 
The new machine is designed to carry thirty passengers 
about 1000 miles for ordinary purposes, but with full 
tanks and fewer passengers it will have a range of over 
1500 miles. It will be an all-metal low-wing monoplane 
with four 1000 H.P. engines and will have a retractable 
tricycle type of undercarriage. Designed for travelling 
at an altitude of 10,000ft., the machine will have a 
passenger cabin in which the air pressure will be main- 
tained equivalent to that at lesser heights. 


Etecrric Heatine ror Sxurps.—A paper on “ Electric 
Heating for Merchant Ships,” read by Mr. H. Camden 
MacEwan before the Institution of Electrical Engineers 
on Thursday last, opens with a brief review of the differ- 
ences between heating requirements at sea and on shore, 
and proceeds to examine the heat losses on board ship 
and the heat loss coefficients available for calculation. 
Ventilation losses are discussed, and the special conditions 
existing in the public rooms of passenger ships reviewed. 
After considering the methods of heating and the growth 
of the use of electricity for that purpose, the rules and 
regulations controlling the design and installation of 
electric heaters on board ship are considered. The ques- 
tion of radiant versus convection heating is discussed ; 
also the question of fire risk and the difficulties found in 
the application of radiant heating. The use of thermostats 
and the cost of thermostatic control also receives attention. 
The paper closes upon the question of the testing of heating 
installations on board new ships. 


Tur Trans-Canapa Arrway.—During the first half 
of 1938 work on the Trans-Canada Airway was restricted 
to the finishing of the section from Vancouver to Winnipeg, 
as well as intensified construction work on the eastern 
section from Winnipeg to Montreal. Only such work was 
undertaken on the section from Montreal to Moncton as 
was considered necessary to bring this portion of the 
system into operation next year. By July Ist radio 
ranges were in operation at various points between Van- 
couver and Winnipeg and the construction of additional 
hard-surfaced runways was completed at Vancouver, 
Edmonton, Lethbridge, and Winnipeg. Construction has 
been carried on according to programme on the two first- 
class airports being built on the island site and at Malton 
by the city of Toronto, the programme calling for the com- 
pletion of the latter port this year for the use of the Trans- 
Ganada Air Lines. Attention is being given to develop- 
ment work on the airports at Megantic, Blissville, and 
Moncton this year. The latter field is being constructed 
with a view to its ultimate use as the eastern terminus of 
the Trans-Canada Airway and the possible western 
terminus of the Trans-Atlantie Air Services. 
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THE FRENCH THREE YEARS’ PLAN. 


ALL countries have had to adapt themselves 
to changed economic conditions that have come 
over the world in the last twenty years, some by 
bold measures of reform and others by a process 
of progressive adaptation, but in no democratic 
country has the suppression of liberty and ‘initiative 
in industry produced anything but failure. What 
has happened in totalitarian countries bears no 
analogy to conditions elsewhere. If industrialists 
are to enjoy liberty in carrying on their businesses 
and capital is to perform its normal function of 
aiding enterprise and developing trade, there can 
be no tampering with principles that the experience 
of generations has proved to be sound. France 
has come round to a recognition of this elementary 
truth after two and a half years’ experience of a 
system that has brought her to the verge of disaster. 
In 1936 a four years’ industrial and economic slump 
had left the country in a state of discontent that 
prepared the way for Monsieur Léon Blum and 
his Popular Front Government. The labour 
revolution and attack on capital were carried on 
with a violence that amazed the country. The 
forty hours’ week and a long list of other 
“reforms,” with the driving force of the newly 
acquired power of syndicalism behind them, sub- 
merged employers and forced them to organise a 
fight for their very existence. After two years of 
chaos, Monsieur Léon Blum gave way to a Govern- 
ment which, later on, was composed entirely of the 
right wing of the party, with Monsieur Daladier 
at its head, and the restoration of economic and 





industrial stability was hurriedly begun. A 
plan was prepared by the Minister of Finance, 
Monsieur Paul Reynaud, and his colleagues, 
and put into shape under high pressure in five days 
in order that decrees could be issued before the 
plenary powers granted by Parliament to the 
Government expired on Tuesday of last week. 
That plan is a complete reversal of the Marxist 
policy of Monsieur Léon Blum. Justification of 
it is given in a long preamble to the decrees in 
which the desperate state of the country’s 
financial, economic, and industrial situation is 
laid bare. While, in foreign countries, production 
has increased during the past eight years, it has 
rapidly declined in France. Exports of manu- 
factured goods, more than a third of which are 
for the colonies, are down by 46 per cent. Con- 
signments of motor cars abroad have fallen by 
70 per cent., woollen goods by 87 per cent., and 
cotton goods by 94 per cent. The franc devalua- 
tions had no effect in stimulating exports because 
production costs increased with higher wages, 
a declining labour efficiency, and heavier social 
charges. The Government could see no remedy 
for this state of things except by bringing con- 
fidence to capital and accelerating production. 
Hence it puts forward a wide plan of financial 
and economic adjustment which will require 
considerable time fully to achieve its aims. The 
new plan limits the legal duration of the reforms 
to three years, when, if successful, they will 
be permanently established. 

In the long list of decrees, published last week, 
the outstanding reform provided is a much 
greater latitude in working hours than had been 
anticipated. As the law instituting the forty 
hours’ week cannot be repealed except by Parlia- 
ment its principle remains, and until the publica- 
tion of the present decree a total of 175 additional 
hours were authorised to deal with exceptional 
pressure of work, though under conditions of 
excessive overtime pay and complicated formalities 
that prevented employers from taking advantage 
of them. The new decree suppresses the five days’ 
week and fixes a maximum of forty-eight hours a 
week, to which the employer is entitled when he 
can justify the necessity for it. He can obtain the 
first additional fifty hours by merely notifying 
the “inspector of work,’’ who is directly respon- 
sible to the Minister of Labour, of his intention 
to make use of them. Afterwards, he can apply 
for further extensions of forty hours up to a limit 
of 400 hours a year, which bring the weekly increase 
of hours to eight. After the first allocation of 
fifty hours the employer must provide sufficient 
reasons for further demands, which the inspector 
may refer to the Minister of Labour, if necessary, 
and the Minister may reduce the allocations already 
granted if it be found desirable to do so in the 
interests of unemployed workers, or for other 
reasons, subject to such action having no restrictive 
effect on production. While the maximum hours 
are nine a day and forty-eight a week, the decree 
is sufficiently flexible to permit of still more over- 
time if required to deal with an exceptional pressure 
of urgent work. The inspector has power to 
authorise such extensions of hours. The duty 
of adapting hours to the necessities of industry 
practically devolves upon him. As there is 
no reference in the decree to preliminary con- 
sultations with labour representatives in order to 
obtain their consent for the men to put in more 
time, it seems that the unions are precluded from 
interfering with the question of working hours. 
Overtime pay is fixed at 10 per cent. for the first 
250 hours allocated during the year to works 
employing more than fifty men, and at between 
5 and 10 per cent. in smaller shops. Extra pay 
must not exceed 15 per cent. for 400 hours, but 
beyond that total additional hours will be paid 
for with a 25 per cent. increase on the forty hours’ 
rate. A tax of 10 per cent. will be imposed on 
extra profits made by employers out of overtime 
work. There is nothing rigid in the new system. 
The only thing that counts is that workers must 
be prepared to do what is necessary for the execu- 
tion of orders and contracts within the time required 
for deliveries. The reaction of labour unions to 
this collapse of principles that have guided them 
during the past 2} years has not yet fully mani- 
fested itself. The unions are uncertain what to 
do. Changes introduced by the decrees provide, 
among other things, for a less stringent application 
of price control so that manufacturers can obtain 
prices that will leave them a fair margin of profit. 
Living costs are already increasing, and will con- 
tinue to increase for some time. Despite the 
fact that workers will be earning enough more 
money to cover the extra cost, further claims for 





advanced wages are not improbable, in which 
case: the vicious circle of wages and costs will be 
perpetuated. But the unions appear to be less 
aggressive than they were since the split with the 
Communists, who are disappearing as a factor in 
industrial agitation. One of the decrees requires 
that shop delegates or stewards shall have worked 
at least a year in the places where they are 
employed, and be elected by secret ballot. That 
is an ingenious step designed, no doubt, to eliminate 
the political delegate who has been responsible 
for so much trouble in the past. Again, the 
decrees attempt to increase the effectiveness of 
arbitration by making compulsory the observance 
of awards. Failure to conform will render the 
recalcitrant party liable to penalties, the employer 
being deprived of the right to participate in State 
contracts for three years and the worker losing 
his right to damages for illegal dismissal and to 
his paid holidays, while in some cases fines may be 
imposed. This question of working hours is the 
keystone to the whole plan, and it can hardly be 
launched with complete confidence unless accepted 
by the C.G.T., whose general secretary, Monsieur 
Jouhaux, is complaining that he was not consulted 
by the Government when drawing up the plan. 

This practical rejection of the forty hours is 
regarded by labour unions as a blow to syndicalism. 
It strikes at the root of syndicalist principles— 
that is to say, the principles of all unions affiliated 
to the international union which makes the 
forty hours’ week and State exploitation its creed. 
For that reason there is bound to be some form of 
organised effort or pressure to maintain effectively 
the forty hours in the only European country 
where it has been put into general operation, 
but it is not clear what can be done unless Parlia- 
ment refuses to confirm the decrees, and that is a 
responsibility involving serious risks which it 
may decline to accept. The whole plan must 
stand or fall upon industry being able to keep 
pace with a development of home and foreign 
markets when confidence is restored and capital 
can be invested in industrial expansion with some 
sense of security. The country is accepting with 
resignation the very heavy additional financial 
burden being imposed upon it because of the con- 
viction that sacrifice must be made for the national 
salvation; but if it be found that the sacrifice 
is unavailing through failure to expand and 
cheapen production, which has been dinned into 
the ears of everyone as opening up the only 
avenue to prosperity, something is bound to 
happen. Production is, in a sense, to be rationalised 
after a full inquiry has been made into the possi- 
bilities of consumption of particular classes 
of goods on the home market as well as for export, 
but this matter has not been dealt with by decrees 
and will be debated in Parliament when it assembles 
next month. Altogether, more than fifty decrees 
of all sorts had been prepared, but in so short a 
time it was not possible to obtain unanimity 
for all of them, and Parliament will therefore 
discuss measures that could not be included in 
the published decrees. The plan, in fact, entails 
a considerable modification of the country’s 
economy based upon investigations into the various 
phases of industrial production during the past 
year, and while the Government believes that 
the plan can alone save the country from disaster, 
and is acceptable to industry, it cannot avoid 
uncompromising opposition from labour unions. 
Already many strikes have occurred and it will 
take all Monsieur Daladier’s firmness to prevent 
a serious extension of them. But the verdict 
of the country as a whole is that the plan 
must be given a trial, and it is likely that 
Parliament will adopt that verdict. 


Derailments. 


WE are sure that our readers will closely examine 
the exciting engravings on the opposite and other 
pages in this issue. The film producer has made 
railway accidents a common “feature” of the 
screen, but most of his efforts are secured either 
by faking or under carefully controlled conditions. 
The “accidents” recorded in our illustrations 
were engineered, but in other respects there was 
no faking about them, for they were made in order 
to discover how derailments on curves may take 
place in normal circumstances. Single vehicles, 
then an engine and tender, and finally a whole 
train were run round a curve at increasing 
velocities until derailment took place. Careful 
records of speed and distance were kept, and still 
and moving pictures were taken with high-speed 
cameras. 

Whilst this is not the first time that railway 
accidents have been staged for a serious purpose, 
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we are unable to recall similar tests for derail- 
ments. The usual full-scale accident, carried, out 
for dramatic or scientific purposes, has been the 
end-on collision. Such records are sometimes 
highly sensational, but there is often relatively 
little of technical value to be derived from 
them. Such tests as those of the L.M.S. con- 
ducted some two years ago to test the efficiency 
of welded under-frames are the exception. The 
South African tests were conducted solely and 
wholly as a scientific research. Uneasiness was 
being caused by recurring derailments on curves, 
and it was desired to ascertain by experiment 
if the formule employed to settle speeds were 
trustworthy. The usual conclusion after an 
accident was that the driver had not observed 
the speed limit, but there were always some 
people who said or thought that the engineers 
were passing on their responsibilities and that their 
calculations were at fault. The tests, as far as they 
go—a necessary limitation—not only completely 
justify the formule employed, but they show that 
in one respect at least those formule are unneces- 
sarily meticulous. The general formula includes 
a factor for hammer blow of the driving wheels, 
and it appears to have been established by 
actual observations that hammer blow had no 
appreciable effect. The reasons given are inte- 
resting, if not, perhaps, absolutely convincing. 
It was also found, oddly enough, that lurch- 
ing owing to the condition of the road made 
little difference—that is to say, that when the 
permanent way was adjusted to “ ideal ’’ conditions 
the critical speed was little, if any, higher than 
when the road was in a less perfect state. That is 
a conclusion of great importance. One, perhaps, 
that should be accepted with caution. It would cut 
out another item in the general formula. Whatever 
care may be taken to make tests of this kind 
natural it is impossible to keep out some element 
of the artificial, and, in consequence, some effect 
may be masked. We may note, for example, 
that in these tests the vehicles started from rest 
under gravity and gradually accelerated down an 
incline. In such circumstances it is possible that 
oscillations owing to defective track would not 
have time to reach their maximum development 
before centrifugal force overthrew the vehicles. 
Furthermore it must be noticed in the case of a 
whole train, that since all the vehicles were 





moved under the force of gravity alone, there could 
be little or no tension on the draw gear. Yet 
another limitation of the value of the tests is the 
fact that the engine was driven by the track, not 
driving itself, and that certain stresses in it were, 
in consequence, reversed. Only careful examina- 
tion of the design could show if and how far such 
alteration of the normal condition might affect 
the stability. Finally, it will be observed that the 
tests gave no indication whatever of the effect of 
wheel arrangement on the tendency of locomotives 
to derailment. In this country derailments owing 
to excessive speed on curves are rare. But derail- 
ments at reasonable speeds on the straight which 
have occurred in the past have been attributed 
to bogies, pony trucks, and other details of the 
wheel arrangement, or to features of the general 
design, such as the employment of side tanks. 

Whilst it would be unfair to criticise the South 
African tests because they throw no light on 
these vital questions, one cannot help feeling that 
just because those things were omitted from the 
programme. the results remain inconclusive, or 
conclusive only in so far as a very simple question 
is concerned. The tests showed that the accepted 
formula for speed on curves was perfectly sound 
for single vehicles of the types covered. But they 
do not show—they did not set out to show—that 
the scheduled speeds are safe for all types of 
vehicles, and particularly for all classes of engines. 
Whilst they have certainly made it probable 
that the derailments which have caused anxiety 
were due to human carelessness or recklessness, 
there still remains a possibility that in some 
measure at least the design of the stock or the 
road was a contributory cause. We admit that 
it is necessary to say that with reserve. So far 
the South African Railways have not published 
a complete analysis of the tests. It may be that 
the research workers who carried them out will 
be able to show that other facts than those that 
leap to the eye can be deduced from the data 
collected. May we express a sincere hope that 
in the interest of science the analysis will be 
published? The films, photographs, and facts 
are being used to impress upon engine drivers 
and guards the necessity of close observation of 
speed regulations. Is it too much to expect that 
locomotive and train designers might also find in 
them instructive and valuable material ? 








The Control of Railcars. 


THE INSTITUTION OF MECHANICAL ENGINEERS. 


PAPER entitled “‘ The Control of Diesel Railcars, 
41 with particular reference to Transmissions,” 
by Major W. G. Wilson, was presented and discussed 
at a meeting of the Institution of Mechanical Engi- 
neers held in London on Friday evening of last week, 
November 18th. A brief abstract of this paper 
appears on another page. 

The discussion was opened by Mr. Julian S. 
Tritton, who said that the author’s desiderata for the 
ideal form of transmission and control for a Diesel 
railcar might be considerably amplified. For instance, 
the author said that the transmission and control 
must be simple to maintain and reliable in service, 
but it would be interesting if he would give a chart 
showing the various operations and their frequency 
as prescribed by the maker of each gear. It was 
unnecessary to overhaul the transmission gear as 
often as it was necessary to attend to the engine, and 
it would form an interesting comparison between the 
various systems of transmission to be shown whether 
one required periodic attention twice as frequently 
as another or only half as often. The author's 
second desideratum was that the control should be 
easy to operate, and should not cause damage by 
being mishandled. There would be general agreement 
with regard to ease of control. In modern design 
the idea was to make the driver as comfortable as 
possible and to reduce the strain of driving to a 
minimum, so that the driver could concentrate his 
attention as far as possible on the road, without 
having to look down at instruments and fiddle about 
with buttons. For that reason, he favoured the 
lay-out adopted by Dr. Howarth on the L.M.S. 
four-wheel railcar some time ago, in which the 
control and brake levers were placed very con- 
veniently on either side of the driver when seated 
at the control panel. A glance at the illustrations 


of the various control panels given in the paper would 
show that most of them required the driver to have 
his arms outstretched or to lean forward, and in 
some cases there was very little room for the driver’s 
knees under the control panel. 


The author’s third 





desideratum was silence and efficiency. There, 
again, if it were possible to have comparative charts 
of the efficiency of each type of gear, so as to be able 
to compare them readily on one table, it would be 
most helpful. Lightness of weight—the next con- 
dition referred to—should also be compared; it 
was compared qualitatively, but not quantitatively. 
Railcar designers had to think very carefully in 
terms of weight, and if they could have figures giving 
the relative weights per unit of torque it would again 
be very helpful. With regard to the next condition, 
they could judge for themselves how far each system 
allowed the engine to work at its most economical 
speed. The author’s sixth point raised the question 
of how far the transmission system hampered or 
otherwise the construction of the car. Since it was 
not necessary to overhaul the transmission as often 
as it was necessary to overhaul the engine, the 
transmission could be left as part of the car or as 
part of the power bogie when the engine had to be 
taken out. He had recently suggested that the power 
bogie should be removable from its chassis in three 
minutes, and he did not think that that was at all 
an insoluble problem. With a little care it should 
be possible to arrange for the engine itself or the 
complete power bogie to be run out from its main 
frame and to disconnect the controls to the trans- 
mission gear all in two or three minutes. 

He would like to try to give his own answer to 
the question which was asked at the end of the 
paper, namely, ‘‘ Will development be towards simpli- 
fying the controls by evolving mechanism which 
will ensure that changes of gear, or their equivalent, 
take place at the right time, and which will auto- 
matically stop the engine and save it from damage 
should the oil pressure fail ?”’ He thought that the 
answer was obviously in the affirmative. The driver 
of a high-speed railcar had quite enough to do in 
watching the road and looking after the safety of 
his passengers. His own firm, in their latest specifica- 
tion, called for an automatic stop in case of failure 
of the oil pressure, and they had gone a step further 





recently and asked for a safety device in case of the 
failure of water supply or overheating of the engine. 
Concluding his remarks, Mr. Tritton gave a description 
of the Freeborn automatic transmission. 

Mr. T. Hornbuckle remarked that he had been 
very interested in the author's statement, on the 
first page of the paper, that had the characteristics 
of the Diesel engine been slightly different it would 
have displaced the steam engine for rail traction 
much sooner than it had done. That seemed to infer 
that in the author’s opinion the Diesel engine would 
displace the steam locomotive. If that were the 
author’s view, it was very interesting as coming from 
such an authority ; but, in view of the fact that so 
many members of the Institution would regard that 
as a disaster of the first magnitude, the author might 
have been a little more careful in his statement. 
The author asked for some information with regard 
to the use of free wheels. His (Mr. Hornbuckle’s) 
experience with them had so far been entirely 
satisfactory. The free wheel helped to meet some of 
the desirable conditions set out in the paper, par- 
ticularly in allowing the engine to work under the 
best conditions. A rough test showed that over a 
given run the engines were working for just one-third 
of the total running time, and for the rest of the time 
they were running at idling speed. That appeared 
to imply very great advantages for the free wheel 
from the point of view of maintenance of the engine. 
He had to thank Mr. Tritton for putting a new idea 
into his head by talking about moving the engine out 
in three minutes ; his own standard had been that 
he would be very pleased if he could take an engine 
out and put it back again, in, say, two hours, but he 
now. proposed to revise his ideas ! 

Oa the last page of the paper the question was 
raised of the development of control, whether it 
was to be entirely automatic or whether the driver 
was to be something like an engineer in charge of a 
delicate piece of machinery. He thought that in all 
probability the ideal lay somewhere between the 
two. After all, the driver of a modern locomotive 
was the engineer in charge of a very elaborate and 
powerful piece of machinery. It was not by any 
means a simple matter to obtain the best output from 
a modern locomotive with a heavy train over a heavy 
road. The men who did so were really skilled men, 
and he found that they reacted better to something 
which demanded the exercise of their skill rather 
than that they should be a kind of robot. They 
did not want something absolutely foolproof; they 
were not fools. 

He agreed that there should be a device to cut the 
engine out when the oil pressure or the water supply 
failed or when the temperature was excessive, but so 
far as the driver was concerned the crux of the matter 
was how far it was possible to maintain a reasonable 
simplicity in the apparatus. An apparatus which 
was simple and which required a reasonable amount 
of skill to operate was, in his opinion, more satis- 
factory than something which was complicated and 
which required less skill to operate. 

Mr. Harold Sinclair remarked that the paper dealt 
with methods of control in relation to electrical trans- 
missions, which were effected by switching gear, to 
hydraulic transmissions, which were effected by oil 
valves or servo-clutches, and to mechanical trans- 
missions, in which the control was by servo operation 
of the brake bands or the clutch. There was a neces- 
sary gap in the matter of the control of positive dog 
clutches, the reason being that a dog clutch did not 
lend itself to being controlled ; it was rather a difficult 
kind of mechanism unless it was engaged and dis- 
engaged synchronously. 

In his introductory remarks the author raised the 
question of the merit of the free wheel. The Legge 
synchro-coupling functioned, or could function, as a 
free wheel. When it was not locked to give bi-direc- 
tional drive it operated as a free wheel and was there- 
fore a useful method of preventing overspeeding of the 
engine or of allowing one engine in a multi-engine 
train to shut down instead of being driven round by 
the others. In dealing with the Mylius gear-box the 
author referred to “a system for cutting out one or 
more engines if failures occur, and for reversing and 
governor control.” It would be interesting to know 
whether that system for cutting out an engine was 
automatic or whether it involved a signal to the driver 
and necessitated the driver operating some control. 
A free wheel in such a case would act automatically. 
Later in the paper reference was made to the particular 
value of the free wheel, and the statement was made 
that ‘‘ there is no doubt as to the merits of this drive.” 
That added interest to the usefulness of the Legge 
synchro-coupling. In dealing with the Ganz mech- 
anical transmission, reference was made to a cut-out 
valve, which was arranged to disconnect any one 
engine if not required or in the event of a breakdown, 
and there again it would be interesting to know 
whether that action was automatic or whether it 
depended upon action by the driver. In the same 
description reference was made to the main clutch, 
which was a multi-plate clutch operated by an air 
cylinder. He might be forgiven for observing that 
perhaps a fluid coupling would perform a very useful 
function there and would eliminate a control element. 

The paper went on to refer to the Cotal gear, with 
its ease of electro-magnetic control. An interesting 
result was obtained when a Cotal gear-box was com- 
bined with a fluid coupling, namely, the possibility of 
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using a control switch which effected the change of 
gear in the Cotal box at the moment that the driver 
closed the throttle. The principle applied to any 
other gear-box in which a quick change of ratio was 
made. 

Mr. Sinclair then showed some slides illustrating 
the Legge synchro-coupling, and concluded his 
remarks with a description of recent developments of 
the Vulcan-Sinclair coupling. 

Mr. W. Roy Chadburn said that Mr. Cotal, who 
was in Paris, was unable to accept the Institution’s 
invitation to be present, and had asked him to take 
his place. The Cotal gear was a little young in com- 
parison with many other forms of transmission, but 
they had gained a certain amount of experience with 
some hundreds of units, particularly in France, and 
notably with Michelin railears. Mr. Tritton had said 
that he would like to see a unit in which the motive 
power could be taken out in a few minutes. That was 
the case with the Michelin; the bogie could be 
changed in a few minutes. He had been very inte- 
rested to hear what had been said in the discussion on 
the question of the free wheel. Those connected with 
the Cotal gear had had a little experience in that 
direction, in so far as their form of transmission was 
easily made into a free wheel by breaking an electrical 
circuit. They had also had a little experience of the 
use of a free wheel for aeroplanes in dealing with the 
control of the propeller. If an engine jammed in the 
air they had been able by an automatic device 
instantly to free the propeller so that the aeroplane 
could return to earth with the engine undamaged. 

Mr. E. W. Marten said that the engine builder was 
naturally desirous of coupling up with the form of 
transmission which would allow of the engine working 
under the best possible conditions of steady load and 
constant speeds. With mechanical transmissions the 
engine was unfortunately subject to wide fluctuations 
in loading and had to meet sudden demands of speed 
variation with gear changing if satisfactory starting 
acceleration was to be attained. Those sudden speed 
and load changes were bad for the engine, increasing 
wear and tear, as for instance on the big end and 
crankshaft bearings. In view of that, there was a 
tendency on the part of certain makers to derate the 
engme when used with mechanical transmission as 
compared with electrical. Again, mechanical trans- 
mission necessitated bogie mounting of the engine, 
whereas the best place for the engine was on the frame. 
It was true that a considerable measure of protection 
was afforded by the employment of fluid couplings, 
while with hydraulic torque converters conditions 
were still further improved, but so far as the engine 
itself was concerned it was probably fair to say that 
of the various forms of transmission the electrical 
was preferable. The author referred to the system of 
regulating the generator voltage by the engine 
governor. Besides maintaining a steady balance of 
power between engine and generator, this servo-field 
regulation adequately protected the engine against 
overload and against running in the critical speed 
ratios. . 

The author had referred to the rapid advance in 
design, and in that connection it might be of interest 
to call attention to the application of pressure 
charging, which in oil engine traction was of the same 
importance as superheating in the case of the steam 
locomotive. With a weight increase of only 5 to 10 
per cent. the output could be increased by 45 per 
cent., and that had a very favourable effect upon the 
economics of oil engine traction: Pressure charging 
was findig increasing favour, particularly in railcars 
and in trains, and his firm had some 18,000 B.H.P. 
under construction or in service at the moment. He 
mentioned that because it had been necessary to 
modify the servo-field regulation control in order to 
provide protection against the possibility of air 
pressure from the pressure charger failing, the quan- 
tity of fuel delivered to the engine cylinders being 
then greatly in excess of that corresponding to the 
amount of air available. In such circumstances the 
automatic load control must be supplemented by 
some means which would reduce the fuel quantity 
corresponding to the pressure charge. That was done 
by means of a pipe leading from the air inlet manifold. 
The pipe was connected to a device which set a stop 
against the fuel control shaft, and if the charger 

pressure fell that stop would prevent fuel being put 
into the cylinders in-excess of the air supplied. 

Whereas with hydraulic transmission pressure- 
charged engines were suitable, as, for instance, the 
1200 H.P. trains with Voith transmission now running 
in Germany, the tractive effort characteristics were 
rather unfavourable in the case of mechanical trans- 
mission. Where only small powers were concerned 
the normal engine would be used, but for higher out- 
puts considerations of weight, size, price, and so on, 
probably dictated a pressure-charged engine, and it 
would therefore seem that there was a sort of economic 
as well as a technical limitation to the powers at which 
some forms of mechanical gear could be employed. 
Presumably it was round about 300 B.H.P., but 
further information on that point would be of great 
interest to engine builders. For higher outputs one 
or two large engines with electric or possibly hydraulic 
transmission probably represented the line upon 
which development would proceed, in spite of an 
experiment which had been carried out in this 
country on a triple-car train with 750 B.H.P. with 
no fewer than six engines and transmission sets. For 


outputs of 300 B.H.P. and below, if the makers of 
electrical transmission improved their controls so as 
to make them as foolproof and simple in operation and 
maintenance, as the direct drive form of mechanical 
transmission, it was possible that a comparison of 
both weight and cost might show little difference 
between the various systems. 

Dr. F. T. Barwell, while agreeing with the author 
that it would be impossible to describe in detail all 
the forms of transmission in extensive use, expressed 
surprise that passing reference was not made to some 
of them. The selection of electrical transmissions to 
be discussed did not seem to be based upon the extent 
of their use, and it was surprising that no mention 
was made of the Gebus system, which was extensively 
used on such trains as the ‘“‘ Flying Hamburger,” and 
which was very simple in principle. Dr. Barwell also 
mentioned the Danish ‘‘ Lyntogs”’ and the Asea- 
Akerman system in use in some of them. He apolo- 
gised for labouring the question of electric trans- 
mission, but he felt that those systems that achieved 
regulation by the smooth operation of the electrical 
characteristics of their components deserved attention 
as being less likely to give trouble in maintenance 
than those, such as were described in the paper, which 
depended upon the operation of rheostats or upon the 
repeated operation of contactors strengthening or 
weakening the main excitation. After referring to the 
Jeumont system and the Sousedik gear, used in 
Czechoslovakia, Dr. Barwell discussed the Brown 
Boveri-Sulzer system, and the delayed-action “ dead 
man’s handle” incorporated in it. He submitted 
that the main objection to the “‘ deadman’s handle ”’ 
was the suddenness with which it could work in apply- 
ing the brakes, causing discomfort and even injury to 
passengers. He wondered whether the device 
described could not be arranged to cut off power 
immediately the handle was released and then to 
provide a graduated brake application, increasing in 
intensity with the movement of the segment. Should 
the release be accidental the driver could restore power 
and arrest the brake application at an early stage, 
without causing serious results or loss of speed. 

Concluding his remarks, Dr. Barwell said that 
some relative figures as to the cost and weight per 
horse-power of the various units would be of great 
assistance in appreciating the position, and when 
maintenance cost was considered it might well prove 
that ‘the last shall be first and the first last.” In 
that connection he would mention some rather 
clumsy mechanical transmissions in use in Belgium 
which had a side-rod drive, but which had shown 
up exceptionally well from the point of view of 
upkeep cost. 

Professor G. V. Lomonossoff remarked that it 
was no exaggeration to say that the paper was a 
brilliant synopsis of the present position regarding 
mechanical transmissions for railcars. Much less 
complete, unfortunately, were the sections of the 
paper concerning electric and hydraulic trans- 
missions. There was, for instance, no mention of 
any of the American systems of electric control, 
nor of any of the recent German railcars with hydro- 
kinetic drive. Similarly, gas transmissions and 
attempts to eliminate transmissions altogether by 
designing special prime movers were not considered 
in the paper. His main argument, however, was 
directed to the preface. The first Diesel railcar was 
built in 1921, and he could give the assurance that 
all the requirements mentioned in the paper were 
clear even seventeen years ago; moreover, it was 
clear even then that there were no separate problems 
of transmission for Diesel locomotives, railcars, and 
motor cars. There was a general problem of trans- 
mission between the internal combustion engine and 
the wheels of any vehicle. 

That point of view was discussed and accepted 
during the Second World Power Conference, heid in 
1930 in Berlin under the chairmanship of Mr. Chorlton. 
It was agreed then that the main peculiarity of land 
transport was that not only the speed of the vehicle, 
but’ also the output of the prime mover, must be 
controlled. Owing to down gradients and _ restric- 
tions of speed, on some railway sections goods 
locomotives utilised their full power for only 15 per 
cent. of their’ mileage, and the same applied to 
railears. Moreover, owing to fluctuations of traffic 
railcars ran to the same schedule sometimes with 
trailers and sometimes without them, so that the 
opinion expressed in the paper that the main advan- 
tage of electric transmission was the possibility of 
keeping the output of the prime mover constant was 
far from being correct. 

From the railway point of view, the main advantages 
of electric transmission were the possibility of 
multiple-unit working and its reliability and suit- 
ability for any power. It was clear from the paper 
that all modern systems of mechanical transmission 
could also work in multiple units by means of electric 
or electro-pneumatic devices, and that was one of the 
greatest successes of the last three years. Unfor- 
tunately, there was no indication in the paper con- 
cerning the maximum output which could be trans- 
mitted by any of the gear-boxes mentioned. That 
was a very important matter. For main line express 
service it was now necessary even on railcars to have 
engines of 1000 B.H.P. and over, and it was doubtful 
whether the gear-boxes described were applicable 
for such power; for some of them probably even 


As far as he knew, the only Diesel vehicle over 
1000 B.H.P. working with mechanical transmission 
was the Russian 4-10-2 Diesel locomotive. In spite 
of the many mistakes which he made in its design, 
that locomotive had covered 250,000 miles in the 
last ten years. Its weakest point was still the bevel 
gears. It was now planned to build a new trans- 
mission of similar but improved type. 

From the railway point of view, however, any 
transmission between the prime mover and wheels 
was an evil. The success of the Stephensonian 
locomotive had been mainly based on the fact that 
it had no transmission. It had a direct drive. The 
application by the author of the term “ direct 
drive” to cars with gear-boxes seemed to him 
absolutely erroneous. By the term “ direct drive ” 
railwaymen had for a hundred years understood an 
arrangement by which the ratio between the number 
of revolutions of the prime mover and that of the 
driving wheels remained constant under all condi- 
tions; but the aim of any gear-box was to vary 
that ratio. 

The first attempt to build a Diesel engine flexible 
enough to drive vehicles directly was made in 1912 
by Professor Grinivetsky, of Moscow, whose idea 
of a compound Diesel engine was applied by Sperry 
to ships in America. In 1926 Professor Schelest, a 
pupil of Grinivetsky, came to Newcastle to build a 
Diesel locomotive with direct drive, but his ideas 
were proved to be impracticable. The first successful 
Diesel locomotive with direct drive was eventually 
built by Humboldt Deutz, in Cologne, in 1935. 
He had seen it in service, and recently tests with a 
similar Diesel engine were made in Odessa, and in 
some respects they gave still more promising results 
than the Deutz engine. One of the indicator diagrams 
of which he gave a sketch was almost like that of a 
steam engine. Nevertheless, the problem still 
needed a great deal of research, and in the meantime 
there was a strong movement in Germany to use 
steam and coal on railears. They worked splendidly. 
The pressure was about 900 lb. per square inch. 

Major W. G. Wilson, in the course of a brief reply 
to the discussion, said that of the information for 
which Mr. Tritton asked comparative weights could 
be given, but when it came to comparative efficiencies, 
and especially reliability in service, the matter 
became so controversial that he was afraid that he 
would not dare to say a word about it. Those on 
the operating side could contribute something towards 
the information which Mr. Tritton wanted much 
better than someone who was interested in a par- 
ticular kind of gear. Mr. Hornbuckle had given some 
very interesting information and data about tho free 
wheel. It seemed hard to believe that the engine 
was working for only one-third of its time under 
load ; that was an astonishing figure. Mr. Chadburn 
referred to a very interesting application of the Cotal 
gear by using it as a free wheel. It marked a very 
great advance that it could be so easily changed 
into a free wheel without any mechanical troubles. 

The most interesting point which Mr. Marten 
brought out in favour of electric transmission was 
the avoidance of a critical speed of the engine. 
The point which none of those who favoured electric 
transmission had mentioned, however, was the 
efficiency, and that must be weighed in the scales as 
well. Mr. Marten seemed to think that mechanical 
transmission was limited to about 300 H.P., but that 
was a mistake. The horse-power was going up very 
considerably, and personally he did not see any limit 
yet to mechanical transmission. More than 300 H.P. 
was being transmitted at present. 








SCIENCE IN THE ARMY. 





On Friday, November 18th, Mr. Hore-Belisha, the 
Secretary of State for War, spoke at the official opening 
of the ‘“ Science in the Army ” Exhibition which has been 
arranged by the War Office at the Science Museum, South 
Kensington, and will remain open for the next three 
months. Lord Nuffield presided at the opening ceremony. 
Speaking on the advantages of an Army career Mr. Hore- 
Belisha said that the Army was now spending more than 
£1,250,000 a year on education, while this year £3,000,000 
was being spent on scientific research development, 
testing, design, and inspection. That, he held, showed 
the value it placed on its personnel, and of the contrivances 
in their keeping. The object of the Exhibition is to show 
how the Army has improved, and is still improving, itt 
methods, although the elements of the military are 
remain unaltered. On the educational side the work of 
the Army training centres, such as the Army Technical 
School at Chepstow, or the Military College of Science at 
Woolwich, are illustrated. The more practical side of ths 
work of the Army Driving School at Feltham is empha- 
sised, which, along with the Driving School at Bovington, 
turns out efficient drivers of any kind of Army vehicle 
with a good knowledge of maintenance as well. Particular 
interest attaches to the driving and repair of all kinds of 
track vehicles which is also carried out at Bovington. 
Examples of the training apparatus used and of the 
carrying out of heavy repairs are shown, along with models 
of service tanks. The wide field of service and activity of 
the Royal Engineer is made clear by models of service 
equipment, bridges, water supply equipment, anti-tank 
mining, &c. Other sections of the Exhibition deal with 
the health and education aspects of Army life, while more 
recent developments include a section dealing with various 
aspects of air defence, which is illustrated by the Vickers 
Predictor for range finding, and models of the later patterns 





500 H.P. was too much. 





of anti-aircraft guns. 
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Metropolitan Water Board Report. 


THE following is a short summary of the Report of the 
Metropolitan Water Board for the year ended March 31st, 
1938 :— 

Supply.—The quantity of water supplied in million 
gallons during the year ended March 3lst, 1988, was as 
follows :— 


Grand 
total. 


Direct In 
avea. | bulk. 





Total volume (million gallons) 111,786-5 | 1,071 
Daily average (million gallons) 306-3 2-9 





“0 | 112,857-5 
309-2 


The total daily average supply was 19-6 million gallons 
more than in the preceding year. The daily average 
supply per head was 38-83 gallons, being an increase of 
1-79 gallons compared with the year 1936-37. 

Population.—The total estimated population supplied 
by the Board at March 3lst, 1938, exclusive of bulk 
supplies, was 7,952,327, representing an increase of 
139,425 during the year. Of this increase, 82,804 occurred 
in the area north of the Thames and 56,621 south of the 
Thames. 

Services—The number of services was 1,457,922 at 
March 31st, 1938, an increase of 19,322 during the year. 

Storage—The amount of storage and _ subsidence 
reservoir capacity for unfiltered water possessed by the 
Board at the end of the year was as follows :— 





Capacity in 





No Area in million 

acres. gallons. 

Thames Valley ‘ 31 1,748-9 14,015-8 
Lee Valley Ma MISA 7 952-5 5.639-5 
48 2,701-4 19,655-3 


According to the supply of 1937-38 the number of days’ 
storage capacity is 63-6 for the grand total supply (includ- 
ing bulk supplies). 

At March 3lst, 1938, the quantity of water in store was 
19,566-1 million gallons, or 63-3 days’ supply according 
to the consumption of the year 1937-38. 

Reservoirs in Thames Valley.—Parliamentary powers 
were obtained by the Metropolitan Water Board Act, 
1935, for the construction of a storage reservoir at Walton 
and one at Staines, with the necessary pumping plant in 
each case, and the acquisition of lands and easements 
required therefor. In October, 1935, the Board approved 
an estimate of £1,239,000 for the construction of the 
reservoir at Staines and ancillary works. The capacity of 
this reservoir will be approximately 4400 million gallons. 
The tender of John Mowlem and Co., Ltd., of £1,291,998 
was accepted in July, 1937, for the construction of the 
reservoir and conduits. The tender exceeded the estimate 
for these items and with sundry other expenses additional 
expenditure of £180,000 is anticipated, for which amount 
the Board have approved a supplemental estimate. 
Operations in connection with the proposed reservoir at 
Walton have also been put in hand. This reservoir will 
have a capacity of about 4000 million gallons and it will 
be filled with water abstracted from the River Thames 
through the existing Walton intake. Additional pumping 
machinery will be erected in the existing engine-house at 
the Walton works and new conduits will be laid. An esti- 
mate of £1,217,000 has been approved in connection with 
the construction and the Board decided to invite tenders 
for the work from selected firms. The construction of the 
reservoirs at Staines and Walton necessitated the acquisi- 
tion of a number of dwellings occupied by the working 
classes. A scheme has been approved and expenditure 
of £10,500 sanctioned by the Board for the erection of 
cottages to replace those taken in connection with the 
Walton reservoir, but the Minister of Health waived the 
necessity of formulating a scheme for Staines. 

Lee Valley Reservoir.—A tender of £682,156 was accepted 
by the Board in July, 1935, for the construction of a 
reservoir and other ancillary works in the Lee Valley, and 
the works are now in progress. 

2emodelling of Hampton Works.—Estimates amounting 
in the aggregate to £1,496,250 have been approved by the 
Board for remodelling and extending the Hampton works 
of the Board. The scheme includes the provision of new 
machinery, buildings, the installation of primary filters, 
conduits, contact and balancing tank, chemical treatment 
plant, sand washing and wash water disposal plant, &c. 
The contracts entered into up to March, 1937, included 
steam turbines, pumps and generators, boilers, buildings, 
apparatus for primary filter installation, &e. Good pro- 
gress has been made with the buildings and with the erec- 
tion of the machinery. An amount of £300,000 was 
included in the expenditure authorised by the Board for 
the installation of primary filters and in July, 1937, a 
tender of £253,806 was accepted for the construction of 
primary filters, pump house and control houses, chlorinat- 
ing house and store building, &c. The installation of low- 
lift pumps also forms part of the scheme, and in February, 
1938, a tender of £42,528 was accepted for the manu- 
facture, delivery, and erection of eleven electrically 
driven and two water turbine-driven centrifugal pumps. 

Kempton Park.—Expenditure of £33,000 was sanctioned 
by the Board in connection with the reconstruction of 
the system of under drains of the filter beds at the Kempton 
Park works and for the provision of plant. The work, 
which is being carried out by administration, has prac- 
tically been completed. 

Surbiton.—In December, 1936, the Board authorised 
the reconstruction of two more of the filter beds at the 
Surbiton station by the Board’s employees and sanctioned 
expenditure of £18,000 for the purpose. One of these 
filter beds has been completed and set to work, whilst 
good progress has been made on the reconstruction of the 
other bed. 

Bore-hole at Bexley.—In view of the increasing demands 
for water in the Kent district, the Board has decided to 
put down a bore-hole on land adjoining the River Cray at 





Bexley. This will enable the strata and yield to be tested. 
Expenditure of £2400 has been approved for the purpose. 

Green Street Green.—Expenditure amounting in the 
aggregate to £14,400 was authorised by the Board for the 
provision of a new bore-hole, machinery, buildings, &c., 
at Green Street Green. The new well was brought into 
use in August, 1937. 

Shortlands.—_In June, 1935, the Board authorised 
expenditure of £31,500 for the provision of machinery and 
alterations to existing buildings at the Shortiands pumping 
station. The machinery was completed and brought into 
use in November, 1937. Further works are being carried 
out at an estimated cost of £2250. 

Wansunt.—Emergency portable pumping plant has 
been employed during the summer months at the Wansunt 
pumping station, and the Board has decided to replace 
it by the permanent installation of new machinery. The 
estimated cost approved for the installation is £12,000, 
which includes machinery £8700, buildings £3000, and 
mains £300. 

42in. Main from Hampton to Honor Oak and Nunhead.— 
The laying of a trunk main from the Hampton works to 
the service reservoirs at Honor Oak and Nunhead forms 
part of the Board’s scheme for increasing their resources 
by the construction of storage reservoirs in the Thames 
Valley. The Board has approved expenditure of £520,000 
for the main, which will have a total length of nearly 
17 miles and will be of steel. The work of laying the main 
is being carried out in three sections. In April, 1937, a 
tender of £52,875 was aecepted for the laying and jointing 
of section No. 2, comprising about 9236 yards of the main 
from Beverley Brook, in the borough of Wimbledon, to 
Oakmead Road, Wandsworth, together with ancillary 
works. About 7104 yards had been laid by the end of 
March, 1938. It is estimated that the cost of pipes, 
valves, stores, reinstatement of roadways and superin- 
tendence will amount to £70,850, making the total cost 
for section No. 2 £123,725. Quotations, which amounted 
to £85,325, were received for the supply of the steel pipes 
required for section No. 1, and in October, 1937, the 
expenditure was approved. For laying section No. 1 of 
the main, comprising about 11,275 yards, from the Board’s 
Hampton works to the eastern bank of the Beverley 
Brook, together with ancillary works, a tender of £100,858 
was accepted in January, 1938. With the cost of the 
necessary pipes, valves, stores, reinstatement of roadways 
and superintendence it is estimated that the total cost of 
this section will amount to £200,550. 

Mains Generally.—During the year the Board laid in all 
121 miles of mains of various diameters for the improve- 
ment of supply and to make provision for the considerable 
housing development which is taking place in their area. 

Buckhurst Hill and High Beech.—The extension of the 
20in. main, approximately 4300 yards in length, from 
Buckhurst Hill to High Beech, for which the Board 
approved expenditure of £16,000 and accepted a tender of 
£6224 for laying, was completed by the contractors on 
August 14th, 1937. 

Southgate —Consequent upon the extension of the tube 
railway to Cockfosters, an area extending from New South- 
gate to the north of Enfield is developing, and further 
developments are anticipated. The Board, under their 
Act of 1927, is also under obligation to furnish a supply 
in bulk up to 6 million gallons per day to the Barnet 
District Gas and Water Company, and the adjoining area 
of that company is also being developed. To satisfy the 
immediate future requirements the Board has authorised 
expenditure of £42,000 for the laying of 5700 yards of 
24in. main from the Fortis Green pumping station to the 
junction of Cannon Hill with Alderman’s Hill, north of 
Broomfield Park. The new main will be connected to 
existing mains. A tender of £20,694 has been accepted 
for the provision of steel pipes, &c., required for the work. 

Chloramination of Chalk Wells.—The water derived from 
some of the Board’s wells is pumped into the New River 
and treated as raw water, but that abstracted from the 
majority of the Board’s wells is pumped untreated into 
supply, the water being of the highest quality. For many 
years it has been the practice to exclude from supply 
any well in which work has been done or which is showing 
signs of a temporary disturbance, and this practice has 
now, been extended. Should improvement not speedily 
follow, chloramination is invariably installed and, wherever 
possible, tests are conducted with a view to checking the 
progress of the well. Six stations in the Kent area and 
one in the northern district are at present covered by 
chloramination protection, protective measures being 
adopted so that no chance of risk can arise. Having regard 
to the conditions under which the Board’s wells are 
operated, and with a view to ensuring against any possi- 
bility of extremely remote pollution, the Board has 
carefully considered the question of the chloramine 
treatment of all well waters pumped direct into supply 
and has given instructions for a report to be made as to 
the arrangements necessary to give effect to the principle 
as a standard protective measure. 

New Laboratories.—New laboratories have been con- 
structed on a portion of the New River Head site and 
expenditure of £85,862 was authorised for the purpose, 
including the lay-out of the ground and for special scientific 
apparatus, furniture, &c. In December, 1936, the Board 
accepted a tender of £75,116 for the erection of the building 
which was practically completed by the close of the year 
under review. 

Air Raid Precautions.—The Board has had under con- 
sideration the question of the precautionary measures 
necessary for safeguarding the water supply of the area 
against the effects of air attacks and it has appointed 
an Air Raid Precautions Officer to devote his whole time 
to the subject. A scheme has been prepared for ensuring 
the maintenance or speedy restoration of the supply of 
water during and following upon air attacks, particularly 
having regard to its importance from the standpoint of 
fire protection and to works of national importance. The 
scheme includes the provision of portable plant, the pro- 
tection of the principal pumping stations and works, and 
also the protection of the necessary operating staff. 

The Board felt very strongly that the cost should be 
regarded as national expenditure and be borne by the 
State. Representations on this point were accordingly 
made to the appropriate Government Department, but 
no decision had been reached by the Government by the 
close of the year under review. 

Comparison of Works.—The following table shows at a 


glance the increases which have taken place under the 
Board in the equipment of the waterworks since the 
transfer of the undertakings :~~ 


Before At March 3lst, 
June, 1904, 1938. 
Storage reservoirs for unfiltered 
1. ery hale Aes us 44 48 
843 2,701-4 


Acreage.. 


Capacity in million gallons... 4,115-7 19,655-3 


Service reservoirs for filtered 
WEROR 4. se. Tenet Ucatet ees 75 95 
Capacity in million gallons... 244-5 341-6 
Filter beds (slow sand) : 137 169 
NON Saoied cen) Saws l baci te 139 169-1 
Primary filters... ... 63 
Area in square fee : : 30,864 
Mechanical filters y PUTIN 2 - + Er 12 


Area in square feet 
OE ay Sit Et 
Horse-power By , .. 32, 
Miles of water pipes 5 








New Yokes for Squeeze Riveters. 


A wWIDE range of hydro-pneumatic squeeze riveters, 
particularly for use in the construction of aircraft, has 
been developed by Broom and Wade, Ltd., of High 
Wycombe, during the past year or two. The awkward 
shape of aircraft jointing sections frequently makes the 
application of ordinary type pneumatic riveters impossible, 
and the new tools have been designed for operating under 
such conditions. Working in conjunction with a small 
wheel-mounted hydraulic intensifier, which increases the 
working pressure of the air supply thirty-six times, the 

















PELICAN HEAD AND RIGHT-ANGLE SCISSOR YOKES 


riveters have the advantages of light weight and smail size 
A very high pressure, dependent on the diameter of the 
cylinder and the ram of the tool, can be exerted at the 
snaps. A number of special yokes, which are interchange- 
able with that of a standard type, have recently been 
introduced by the company. In the accompanying illus- 
tration may be seen two of these special yokes, each fitted 
on a tool. The one on the left-hand side is known as a 
pelican head type yoke and the other a right-angle scissor 
type yoke. Each has its own applications and they are 
capable of passing over a total thickness of I]}in. and can 
be set around to any angle in relation to the cylinder or 
handle of the tool. 








Boring and Milling Machine. 


THE machine illustrated on page 597 was made by G. and 
A. Harvey, Ltd., of Glasgow. This 10in. horizontal-spindle 
boring and milling machine is intended for heavy cutting 
at high speeds. The motor is mounted on the saddle, 
with all the speed variation gear, and the arrangement 
enables the operator to have full command in obtaining 
all the speeds without leaving his platform. Quick power 
traverses to spindle, and to saddle and standard, are 
driven by separate motors under push-button control, 
and slow power traverses are also furnished from the 
same source, so that used in conjunction with an inching 
control accurate adjustment of saddle and standard can 
be made without muscular exertion. Hand-power con- 
nections for these movements may be regarded as intended 
for emergency purposes only and are out of action during 
the ordinary running of the machine. Powerful, slow, 
hand feed is furnished for the spindle, but neither it nor 
the automatic feeds can be engaged at the same time as 
the quick power traverse. A small endlong adjustment 
by means of a powerful hand feed is also furnished for 
the spindle sleeve carrying the face plate, and is intended 
for bringing into action at a desired extension large 
milling cutters secured to the face plate. Milling feeds 
are available in both vertical and horizontal directions, 
the source of power being the quick traverse motor. Safety 
electrically operated contact stops are fitted to limit 
the traverse of the spindle, of the saddle on the standard, 
and of the standard on the bed. All quick running shafts 
and all shafts conveying hand power run in ball bearings. 





An automatically driven oil pump is connected to all 
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the shaft bearings in the saddle. A more profuse supply 
reaches the meshing gears and the clutches from a tank 
on top, kept replenished by a small rotary pump drawing 
from a sump in the bottom. All wheels are of high tensile 
steel; all driving pinions are of nickel-chrome steel, 
oil hardened and ground for smooth running, and worm 
wheels are of hard gun-metal engaged with hard steel 
worms. 

The bed is wide, and is formed with three square-edged 
shears united by a series of box bridges. The two outer 
shears have square lips for the contact of flat underslips 





The greater 
part of the weight is borne on rollers, running with axles 
on ball bearings, spring backed, and with screw adjust- 


residue of weight ensuring accurate contact. 


ment. A revolving nut is carried below with ball thrust 
bearings and check nuts. This nut is revolved by a worm 
wheel keyed on it and working within an oil bath. A motor 
is bolted on the outer part of the base to furnish quick 
and slow horizontal and vertical traverses and milling 
feeds. 

The main drive reversing motor is bolted on top of 
the saddle as already noted, and drives through reduction 

















HORIZONTAL SPINDLE BORING AND MILLING MACHINE 


the standard base, and these shears also serve indi- 
vidually and in common as guides to the standard, the 
front shear having two sword slips on its inner side and 
the rear shear having two on each side to be adjusted in 
agreement. 

The standard has two 
fiat surfaces with square edges. 
shear serves as a narrow guide. 
move in its interior, guided by two vertical angles to 
prevent swinging and knocking. The base is formed to 
slide on a portion of the width of the shears, a small 


vertical shears which have 
In this case the front 
The balance weights 
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TRIPLE-POLE SWITCH 


and speed-variation gear. The feed is driven from the 
spindle sleeve and variation is obtained through slide 
key gear, running at quick speed with very moderate 
load, then by two-speed and worm-reduction gear, and 
spur gear to the feed screws for the spindle. The screw is 
provided with ball thrusts in both directions and with 
check nuts to take up wear. A small reversing motor 
connects to the feed gear by friction clutch, cutting off 
connection with the feed drive when it is engaged, and 
furnishing quick power traverse to the spindle. 
An accurately ground spindle of high tensile 


is 


steel 





AND FUSE UNIT WITH 





fitted with a tapered concentrically contractive gun-metal 
bush at the mouth of the sleeve. Opposite keyways are 
cut full length to engage with two long-pronged keys 
in the sleeve. The tail end is supported in a block which 
slides on guides in the back of the saddle. It is collared 
at each end of this block with ball thrusts and check nuts 
to take up all slack. Besides the stated traverse, there 
is a further movement bringing the socket end within the 
spindle sleeve, with only a small protrusion on which to 
centre milling cutters bolted to the face plate. 

The spindle sleeve is made of hard, close-grained 
cast iron, running in adjustable gun-metal bushes. It 
carries a concentric bush within for the spindle at the 
leading end, and a face plate outside. The face plate 
carries an internal gear ring driven from a pinion when on 
the slow-speed series. For convenience in bringing milling 
cutters into action, the sleeve is furnished with a small 
axial traverse. 

A worktable, 30ft. long by 18ft. wide by lft. 6in. deep, 
is supplied. 


Principle Dimensions. 


Diameter of spindle ... 10in. 
Traverse of spindle ... Tit. 3in. 
sleeve ie Se 4in. 
Minimum’ ” height from centre of 
spindle to top of worktable... 2it. 
Maximum vertical traverse 1lft. 6in. 
ai traverse of standard 16ft. 
Length of bed 24ft. 6in. 
WN ae set eka Gwe 9ft. 
ae .. lft. 6in. 
Horse-power of main 1 drive motor . 30 B.H.P. 
Horse-power of traverse motor for 
saddle and standard 12 
Horse-power of traverse motor for 
spindle ... .. el ‘a 
Horse-power of stay motor ... one 


Twelve ranges from 0-5 to 1- 
r.p.m. up to 20-83 to 62- 49 
oe Ten from 1/160 to } 
Milling feeds Ten from 0-6 to 12 
Quick power traverse AN Sie 6ft. per minute 
of — Sie ese! lace het 
aah 38ft. 3in. 
2900 cwt. 


Speeds of spindle 


Spindle feeds 


Floor space.. 


re < 30ft. Gin. 
Approximate weight | 








A New Triple- Pole Switch. 


THE accompanying illustrations show a new triple-pole 
switch and fuse unit, known as the “‘ Isofuse,”’ introduced by 
Brookhirst Switchgear, Ltd., of Northgate Works, Chester. 
It has a quick make and break action and is suitable for 
building into machines. Two die-cast metal plates carry 
the parts, one plate the fixed contacts and the other the 
fuse carrier and moving contacts. When the switch is 
completely assembled and mounted, the moving contact 
portion can be removed to give safe access to the fuses by 
loosening a non-removable screw. The design is such that 
it is impossible to withdraw the fuse carrier unless the 
switch is in the “ off” position, to make contact inad- 
vertently between the fixed and moving metal parts, 
during withdrawal, or to replace the moving contact 
portion incorrectly. 

The fuse elements are contained in a strong porcelain 
carrier and are connected between the moving contacts. 
Access to the elements is gained by removing two screws 
which fix the porcelain cap. Each fuse has a separate 
fusing chamber and gas vent, the fusing being effectively 
damped by asbestos pads. When the fuse blows the 
cooled gases are thrown clear of the contacts. Each 
moving contact comprises two parts, the contact proper 
and the base piece, to which it is hinged. Apart 
from the contact provided -by the hinged connection, 
the current continuity is ensured by a flexible copper 
strip taken from the main contact into the porcelain 
carrier to the fuse terminals. Composed of heavy section 
die-cast aluminium-bronze with a smooth and accurate 
finish, the contact parts have good wearing properties. 
A compression spring recessed in the porcelain carrier and 
bearing on the free end of the contact proper gives a 
constant pressure of 3 lb. per square inch when the switch 
is in the “‘ on ” position, whilst the method of hinging the 
two parts makes the contacts self-aligning. 

The porcelain fuse carrier, on which the moving contact 
assembly is fitted, is mounted on a steel bar and is sepa- 
rated from it by an asbestos tube, which provides a 





COVER REMOVED 


cushion effect and prevents the impact of the switch 
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operation being transmitted to the porcelain. Of heavy 
section the fixed contacts are mounted on a steel frame 
attached to the complementary die-cast supporting plate 
and are insulated from the frame by heat-resisting bake- 
lite sleeves. 

The interlock by which it is made impossible for anyone 
to withdraw the fuse carrier, unless the switch is in the 
* off” position, is obtained by mounting a specially shaped 
steel plate at the handle end of the fuse carrier. A simi- 
larly shaped opening is made in the fixed contact supporting 
plate, through which the fuse carrier can be withdrawn, 
the shape of the interlocking plate and the opening being 
such that withdrawal is only possible when the switch is 
in the “off” position. When this plate has passed 
through the opening the profile of the porcelain carrier 
prevents any turning movement which might connect the 
moving contacts to live fixed contacts during the with- 
drawal. Similarly the special shape of the opening prevents 
replacement of the moving contact assembly and fuse 
carrier in any but the correct position. By means of a 
spring mounted on a removable plate the switch is made 
to operate with a positive snap action. 

As the supporting plate is 5jin. square and the pro- 
jection behind it 4j}in., a cavity 5}in. square and 4{in. 
deep is all that is required to accommodate the unit, the 
fixed supporting plate being fitted over the cavity and 
held in position by four screws. 








An Improved Excavator. 





A NUMBER of improvements have been incorporated 
in the latest model of “‘ Two Ten ” 3-cubic yard excavators 
made by Thomas Smith and Sons (Rodley), Ltd., Leeds. 
The carriage and superstructure of one of the new machines 
is illustrated herewith. The frame is now built up as a 
single unit by the adoption of welding in its assembly 
and this is said to give a more rigid foundation to the 
machine. It has a ground clearance of 10in., and the final 
drive to the 13}in. wide caterpillar tracks is through 
manganese steel bevel wheels and forged steel chains. 
The fully revolving superstructure rotates on a “live” 
ring of twelve steel tapered rollers. Power is transmitted 
from the engine by duplex roller chains to two main 

















PART OF EXCAVATOR 


shafts, one of which carries the reversing clutches and the 
other the rope barrels. Outside band type clutches are 
used on the rope barrels, and these are controlled by relay 
clutches for ease in operation. The rope brake bands are 
in halves and are interchangeable with one another. 

Power for slewing and travelling is transmitted by 
oversize flat-plate fiiction clutches and machine-cut 
bevel gears with hardened teeth. The power unit has been 
placed further back on the excavator platform, giving 
extra counterbalance weight and allowing greater accessi- 
bility. The machines have two types of jibs and can be 
rapidly converted to work as navvy shovels, skimmer 
scoops, back-acting trenchers, draglines, grab cranes, 
cranes, or pile drivers. The four standard buckets used 
include navvy, dragline, grab, and an interchangeable 
type for skimming and trenching work. 

For driving the excavators either a 25/30 B.H.P. 
oil engine, a 32/25 B.H.P. petrol-paraffin engine, or a 
25 H.P. motor may be used. 








Sheet Metal Shearing Machines. 


In the accompanying illustration is shown a sheet 
metal profile shearing machine, known as the “‘ Pullomax,” 
now being made by Hancock and Co. (Engineers), Ltd., 
Progress Way, Croydon. Its body is an all-welded steel 
frame with reinforcing ribs and a throat 4ft. deep. The 
shearing blades are bolted in their holders and are easily 
removable for sharpening. The lower blade is fixed and 
the upper one is reciprocated between two vertical guides 
by a toggle gear. Movement of the toggle gear is effected, 
through a horizontal connecting-rod, by a crank dise on 
the shaft of a driving motor mounted on the upper part 
of the frame of the machine. The two larger types of 
machines are so designed that the cutting stroke may be 
varied to give either 2800 or 1400 cuts per minute. This 
adjustment is made by loosening a locking screw on the 
driving motor shaft and turning the bearing collar of the 
crank disc. When it is required to start holes in the centre 
of a sheet of metal the upper tool is raised from the cutting 
position by swinging upwards and leftwards the weighted 
arm, seen on the right of the machine illustrated. For the 
purpose of cutting straight edges, squares, and rectangles, 
the machines are fitted with adjustable tables with angle 











guides. When cutting circles the two sliding clamps, 
seen in the middle of the throat of the machine, are 
used. The clamp on the lower jaw slides on a graduated 
scale and is set to the radius required. The upper clamp 
is slid along till its centre is over the centre of the lower 
clamp, and it is then fixed in its slide. To secure the 
metal to be sheared the centre of the lower clamp is screwed 
down on to it. Accessories can be supplied with the 
machines for cutting bevelled edges on plates to be welded 
and for cutting narrow slots, dished plates, &c. 

The smallest size machines have a cutting speed of 

















METAL SHEARING MACHINE 


10ft. to 19ft. per minute, and the largest from 6}ft. to 
16}ft. per minute, the respective capacities being 14-15 
gauge and 5-6 gauge hot rolled sheets. 








British Standards Institution. 

All British Standard Specifications can be obtained from the 
Publications Department of the Institution at 28, Victoria-street, 
London, S.W.1. The price of each specification is 28. 2d. post 
free, unless otherwise stated. 





CEILING ROSES. 

No. 67—1938. Nine years have elapsed since the last 
revision of B.S. 67, Two and Three-terminal Ceiling Roses, 
and during this period ceiling roses having dimensions of 
parts considerably smaller than those hitherto specified, 
and in many instances following different methods of 
design, have been produced. Provision has been made 
for these in a revised issue of the specification just 
announced by the British Standards Institution. A new 
section giving requirements for ceiling roses made of 
synthetic resin mouldings has been added. 





WIRES FOR TELEGRAPH AND TELEPHONE 
PURPOSES. 


Nos. 174 and 182—1938. The British Standards, 
Nos. 174-181, Overhead Line-wire Material (Non-ferrous) 
and Nos. 182-184, Galvanised Iron and Steel Wire, both 
for Telegraph and Telephone Purposes, which have 
recently been under revision, have now been published. 
Additional sizes have been added in both series of speci- 
fications, and the scope of B.S. 183 has been extended 
to cover suspension strand, and includes material of 
31, 45, and 70 tons per square inch breaking strength. 





MOTOR STARTERS AND CONTROLLERS. 

No. 587—1938. This specification was first published 
in February, 1935. The issue of that specification resulted 
in the elimination of ten separate British Standards, each 
of which dealt with a different type of control gear, by 
bringing them all under one cover. Subsequently, how- 
ever, it was found desirable to introduce a number of 
modifications, particularly in connection with the clauses 
dealing with temperature rise. The tables of standard 
ratings and full-load currents for three-phase induction 
motors were also found to require modification. A new 
edition of the specification has therefore recently been 
published. An important feature of the new edition is 
the specific reference in the Scope clause to resistors 
supplied as separate units. There has been some ambiguity 
in the past as to whether such resistors were or were not 
covered by the specification, and it is now made clear that 
they are so covered. 





UNDER-FLOOR NON-METALLIC DUCTS FOR 
ELECTRICAL SERVICES. 


No. 815—1938. In June the publication of B.S. 774, 
Under-floor Steel Ducts for Electrical Services, with 
Fittings, was announced, and reference was then made 
to a further specification in course of preparation for 
non-metallic ducts for similar purposes. The publication 
of this latter specification as B.S. No. 815, Under-floor 
Non-metallic Ducts for Electrical Services, with Fittings, 
is now announced. 

The services for which such ducts may be required are 
as follows :—Lighting (general lighting, local lighting, 
deck lighting, &c.); communication (G.P.O. telephone 
system, inter-communication, telephones, bells, signals) ; 
power (small power for office machines, such as compto- 
meters, &c.) ; heating (local heating points). In the present 
state of development the Committee responsible for the 
preparation of the specification considered it to be inad- 
visable to lay down standard shapes and sizes, and therefore 
in the present issue recommended sizes only are included. 
It is intended to review the specification at the end of 
twelve months with a view to determining whether 
standard sizes can then be laid down. 





SIXTY YEARS AGO. 


Sixty years ago the fact that flour dust and other 
carbonaceous dust, including that derived from coal, 
was, when raised as a cloud in the air, highly explosive, 
was being slowly and painfully driven home. In this 
country recognition of the fact can be traced to a disaster 
at Glasgow which destroyed the Tradeston Flour Mills 
in July, 1872. The credit for demonstrating the true 
cause of that explosion can largely be assigned to Professor 
Macquorn Rankine, who established in the course of a 
subsequent investigation the dangerous nature of flour 
dust. In America the lesson of the Tradeston disaster 
was not fully learned until May 2nd, 1878, when it was 
sharply emphasised by a still greater explosion at 
Minneapolis. We duly reported and commented upon 
the American occurrence soon after it happened, and 
later, in our issue of November 29th, 1878, we reproduced 
an eye-witness’s account of it. On the evening of May 2nd, 
Minneapolis was shaken, as if by an earthquake, by a 
terrific explosion which, in a few seconds, was followed 
by another. It was soon discovered that the first explosion 
had occurred at the Washburn Mill, which was seen to be 
enveloped in black smoke with a huge column of flame 
rising from it to a height of several hundreds of feet. 
The structure collapsed like a crushed eggshell. The 
shock of the explosion or the fire which followed it was 
communicated to other mills in the neighbourhood, with 
the result that six in all were completely destroyed. In 
addition, a number of shops, duthouses, and empty and 
loaded railway wagons were set alight, and over a wide 
area of the city there was much minor damage. Sheets 
of corrugated iron forming the covering of a near-by 
elevator were ripped off and were later found over 2 miles 
away. Subsequent inquiry established the fact that there 
was no oil or material normally regarded as explosive in 
the mill which originated the disaster. No doubt was 
left that the true cause lay in the ignition of the dust- 
laden atmosphere in the mill. The probable cause of the 
ignition was traced to a pair of stones which had been 
allowed to run “ dry ’’—that is, without a feed of grain 
to them. It was pointed out that stones were often 
allowed to run dry, sometimes for a whole night, with no 
other result than damage to themselves or the filling of 
their grooves with charred wheat. The risk was, however, 
great for if a piece of gravel or iron found access to the 
stones a temperature might readily be produced which 
would cause ignition of the dust in the neighbourhood. 
The initial explosion would throw up the dust resting on 
ledges and beams throughout the building, and would 
rapidly cause a further major explosion and a general 
conflagration. We pointed out the danger of similar 
occurrences elsewhere, as, for example, in mines, and 
urged that the subject should be fully studied. 











OBITUARY. 


SIR WALTER KENT. 

As recorded in last week’s issue, the firm of George 
Kent, Ltd., of London and Luton, has suffered a severe 
loss by the death of its chairman and managing director, 
Sir Walter George Kent. Sir Walter, who was eighty 
years of age, died in a Harrow nursing home on Friday 
November | lth, during the Two Minutes’ Silence. He had 
entered the home for an operation which was performed 
on the Thursday. A keen advocate of physical fitness, 
he retained his vitality and his interest in the firm he had 
so long directed almost to the last. He was the son of the 
late Mr. George Kent, the founder of the firm, and he 
controlled and guided its development and expansion 
over a period of sixty years. He was born in 1858, and 
received a private education, after which he attended 
University College, London. At the age of eighteen he 
entered his father’s works, where he received his engineer- 
ing training and administrative experience. When, in 
1890, the death of the late Mr. George Kent took place, 
Mr. Walter, as he then was, took full charge of the business. 
Only a few months ago the firm celebrated its centenary, 
and a complete account of the development of the business 
from small beginnings as makers of the Kent rotary 
knife-cleaning machines and other domestic labour-saving 
devices, to precision engineers specialising in the design 
and manufacture of apparatus for the measurement of 
fluid-flow and instruments for the automatic control 
of industrial purposes with a world-wide repute, will be 
found in our issue of June 24th. 

His work during the war period in the production of 
munitions was recognised by the bestowal on him in 
1918 of the C.B.E., while in 1929 he received a knighthood. 
Apart from his business life, Sir Walter found time to 
devote himself to public work in the Luton district, and 
his death will be deeply regretted in a wide circle. In 
conclusion, we may recall his great interest in-the welfare 
of his employees, which now number over 1700. 











Tue Encrveers’ German Crircite.—The Councils of 
the Institution of Civil Engineers and the Institution of 
Electrical Engineers have recently extended the support 
of their Institutions to the Engineers’ German Circle, 
which, since its inception in 1932, has been supported by 
the Institution of Mechanical Engineers. One meeting of 
the Circle each session will in future be held in each of 
these Institutions, in addition to those held as hitherto 
at the Institution of Mechanical Engineers. The first 
meeting at the Institution of Electrical Engineers will take 
place on Monday, December 19th next, and to mark the 
importance of the occasion, the Committee of the Circle 
has been successful in obtaining as lecturer Herr Minis- 
terialrat Gladenbeck, Head of the Research Department 
of the German Post Office, who will come to London to 
lecture on ‘‘ Gegenwartsfragen der Fernsehtechnik ”’ 
(Current Problems in Television Technique in Germany), 
in the Main Hall of the Institution of Electrical Engineers, 
Victoria Embankment, W.C.2. Visitors are invited to the 
lecture, further particulars of which may be obtained from 
the Secretary of the Circle, E. L. Diamond, M.Sc., the 
Institution of Mechanical Engineers, Storey’s Gate, 
St. James’s Park, London, S8.W.1. 
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Ironfounding in England 


PART I.—1490-1890. 
By RHYS JENKINS, M.I. Mech. E., Past-President. 


INTRODUCTION. 


THE exhibits of castings of the Bronze Age in our 
Museums have made us familiar with the fact that the 
art of founding in bronze is of great antiquity. Lron- 
founding, on the other hand, in Europe, and regarded as 
« regular trade, is of comparatively modern origin.! 
In this country, it followed a great change in the process 
of smelting. That change was the substitution of the 
high furnace, known as the blast-furnace, for the bloomery, 
the primitive hearth in ‘which malleable iron, such as 
— be worked by the smith, was produced directly from 
the ore. 

By incorrect working, as by the use of too high a tem- 
perature, the primitive hearths or furnaces did, however, 
sometimes produce fluid metal, and it must have struck 
some of those who saw the molten material that it might 
be used, as was bronze, to fill moulds. So we find the 
Greek writer, Pausanius, writing, about the end of the 
year 175 a.p., of Theodorus of Samos, who lived some 
700 years earlier, that he discovered the melting of iron 
and the moulding of images from it, and again that to 
make images of iron is a very difficult task, involving 
great labour.? 

Statues and statuettes of cast iron cannot have had the 
artistic value of those of bronze; probably they were 
treasured because iron as a cast metal was rare and difficult 
to work, In various museums throughout the world there 
are to be seen objects of cast iron which there is good 
reason for thinking were made from 1500 to 2000 years 
ago. One such object is the statuette now deposited in 
the Hastings Museum, and something must be said about 
it, bearing in mind, of course, that the fact that it was 
found in Sussex does not imply, of necessity, that it 
was made there. The cinder deposits of the early iron 
smelters in Sussex have in the past been largely utilised 
for road metal. One such deposit, in Beauport Park, 
on the outskirts of Hastings, was being excavated for 
this purpose in 1877; that it had been formed in the 
time of the Roman occupation of Britain was established 
by the nature of the Seomenhi of pottery and other 
objects found amongst the cinders. In 1883 a well-known 
Sussex antiquary, the late Charles Dawson, acquired this 
statuette from a workman, William Merret, who said 
he had found it in 1877 while engaged in digging this 
cinder heap for road metal, and at a depth of 27ft. from 
the surface. It is a matter for regret that the circumstances 
of the find are not better authenticated. The figure, 
which is 3in. high, was much corroded when found, 
but originally it must have been an object of considerable 
beauty. While there is a general agreement that it is 
of the Roman period, there has been some diversity of 
opinion as to whether it is really of cast iron. It may 
not ‘have the carbon content of good modern foundry 
iron, but it seems to the writer that it was produced by 
casting in a mould formed on a wax model—that is, by 
the cire perdue process. 

Within the last few years another cast-iron figure has 
been acquired by the Hastings Museum. It is of the same 
height as the other, and, like it, is said to have been 
found in Beauport Park ; but it is crude, both in modelling 
and workmanship, and must be regarded as modern—that 
is, as made within the last 200 years. It was cast in a 
sand mould and is hollowed at the back. 

In Europe, in the Middle Ages, there was an increasing 
demand for iron and to meet this it was sought to augment 
the production of the furnaces, so we find them being 
inade of increased height and width, producing masses con- 
siderably heavier than those produced in the earlier fur- 
naces. But these masses, from exposure to great heat while 
in contact with the charcoal fuel, took up a certain amount 
of carbon and became in part liquid, so that the product 
of the furnace, in addition to the spongy mass of malleable 
iron, consisted also of a proportion of fluid metal which 
could be tapped off at the bottom of the furnace. This 
part, cast iron, had now become a sensible part of the 
product, and the disposal of it a matter for consideration. 
The knowledge of gunpowder had led to its use in warfare 
and now bronze cannon were being cast. Bronze was 
expensive, and it was sought to substitute for it the 
by-product cast iron, probably in the second half of the 
fourteenth century. 

However, at the same time, attempts were being 
made to take out the carbon which the iron had absorbed 
in the furnace and so to convert it into malleable iron. 
Success seems to have been attained in these attempts 
by the end of the century, and it would appear that early 
in the fifteenth century furnaces were at work from which 
the iron issued in fluid form only, to be converted into 
malleable iron by the finery process. Exactly where 
this change was made is not known, beyond that it was 
somewhere in Western Germany, Eastern France, or 
Belgium. From, say, 1410 onwards, there are authentic 
records of the production of cannon and cannon-balls of 
cast iron. 

In England there is no evidence of a transition stage, 
such as the ‘ Stiickofen,” between the low bloomery 
hearth and the blast-furnace. This furnace, together 
with the finery process, was brought into this country, 
probably from Northern France, in the latter half of the 
fifteenth century. 

IRONFOUNDING IN SussEX: THE Earty Days. 

Sussex was the cradle of English ironfounding;_ it 
was there that the blast-furnace made its first appearance 
in this country, and there is every reason for thinking 
that, in-England, ironfounding followed the introduction 
of the blast-furnace. 

Our earliest reference is of the year 1490, when a pay- 
ment of 67s. 2d. was made on behalf of John Morton, 
the Archbishop of Canterbury, to “‘ ye Ierne founders 
of Buxstede.’’* We have no information as to the nature 
of the castings for which this payment was made, but 
probably they were plates cast in open sand. 
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* The Newcomen Society. 
Institute, November 9th, 1938. 





Then in 1493 we have accounts of a lawsuit between 
* Pieter Robert, alias Graunt Pierre, yerne founder, 
dwelling in Hartfield, and having an iron mill in the 
Forest of Ashdown,” and his former partner, Harry 
Mayer, alias Harry Fyner of Southwark, goldsmith. 

In the year 1496, December 13th, in preparation for 
war against the King of Scotland, Henry VII issued a 
commission to this Harry Fyner to take artificers, 
** founders,”’ and labourers for building foundries for the 
making of iron for the ordnance.4 This is the earliest 
indication that cannon balls of cast iron were being made 
or used in this island. Fifteen years before, Edward IV 
had issued a commission to take men, stone cutters, 
smiths, and plumbers for the ordnance,’ and eight years 
earlier still the same King appointed John Michell, mason, 
to take stone cutters and other workmen for the works of 
stones for cannons for the King’s ordnance. 

It is clear that Fyner was required to provide cast iron 
shot; the date is too early for cast iron guns, and had the 
production of malleable iron been in view the commission 
would have included finers. 

In the following year, 1497, not only was “ Pieter 
Robard, alias Graunte Pierre,”’ ironfounder, of Hartfield, 
engaged in casting pellets at a fee of 6d. a day, but Simon 
Ballard, at Newbridge, in Ashdown Forest, was casting 
large balls, some weighing as much as 225 Ib. each, in 
large quantities.® 

The State Papers record a payment in 1513 to Reignold 
Robertes for two iron-cast guns weighing together 
1862 lb.? It is possible that this Robertes may have been 
the son of the Pieter Robert mentioned above, and that the 
guns were cast in this country, but on this point we have 
no information; in fact, nothing more is recorded of 
these guns, and in any case it is clear that the cast iron 
gun industry did not start until thirty years later. 

From the beginning the ironfounding industry in Sussex 
was based mainly on the production of war material, 
shot and guns, and this was so throughout its whole 
course. However, before we turn to gunfounding some- 
thing must be said of the open sand castings chimney 
backs, fire dogs, and grave slabs that were produced at 
the Sussex furnaces as long as they continued at work. 
Open sand work is not of particular importance in the 
history of ironfounding, and the amount of it done was, 
after all, quite inconsiderable. From the accounts of 
Worth furnace we learn that for the years 1547-1548 the 
total output of guns, shot, and sow iron was 264 tons, and 
in these two years four chimney backs were made, and 
they were valued at 3s. 4d. each. Still many of these 
castings were yet in existence and form the earliest 
evidence of the work of the English ironfounder. Examples 
of chimney backs and fire dogs are to be seen in our 
museums, as at South Kensington, Lewes, Brighton, and 
Hastings, and they are much sought for by collectors, so 
much so that there is no doubt that “ fakes’ have been 
put on the market. 

The chimney backs, also known as fire-backs, are plates 
intended to protect the wall at the back of an open fire- 
place on which wood was burned. The earliest docu- 
mentary reference to their production is that in the Worth 
furnace accounts, 1547-1548, just referred to, but no doubt 
they were being made long before that, perhaps as early 
as the last decade of the fifteenth century, or from the 
time the blast-furnace was introduced. At first, one 
imagines, they would be quite plain plates ; a man would 
bring a piece of board of the size he wanted his plate, to 
the furnace, and this would be impressed on the sand to 
make the mould. Next it would occur to the furnaceman, 
the founder, that some ornament in relief could be made, 
and he would press into the sand any small objects that 
came handy ; he might get a bit of moulding in wood, or 
@ piece of rope and use that as a repeat. Then when 
nobles and men of wealth took to having chimney backs 
cast, they would employ a craftsman to make a pattern 
in wood with their arms or other designs carved therein. 
There are some fine examples of such backs in existence. 

Perhaps the most interesting for our purpose, seeing 
that it has some technical value, is that of Richard 
Lennarde, of Brede furnace. 

Fire dogs, andirons or brand irons are to be seen in our 
museums. They consist of a cast iron upright, standing 
on two feet and ornamented on the face, with, projecting 
at the back, an horizontal bar, the free end of which is 
turned down to form a third support. The bar is of 
wrought iron and the upright was cast upon it. 

These dogs were placed one on each side of the fire- 
place to support the ends of the logs being burned. 
Examples of fire dogs in existence are said to have been 
made in 1575. 

The grave slabs are to be seen in many of the churches 
and churchyards in the county and the adjoining parts of 
Kent and Surrey. Wadhurst, it appears, has as many as 
seventeen. An interesting example is the slab of Anne 
Forster, dated 1591, at Crowhurst, in Surrey. However, 
since it has been claimed that it is the most ancient piece 
of cast iron in England, a slab in Burwash Church is that 
which calls for consideration here. This slab, which 
measures 5ft. 6in. by 18in. and weighs perhaps 4 cwt., 
bears in relief and below a cross the inscription :— 


““Orate P. Annema. Jhone Colins ” 
(Pray for the soul of Jhone Colins). 


The style of lettering has le1 antiquaries to date the slab 
as of the fourteenth century. The idea of connecting the 
form of the letters with the current script must strike 
anyone acquainted with ironfounding as fanciful. The 
letters are simple to form and clear. There is no possi- 
bility of misreading the words. 

More probably it belongs to the sixteenth century, 
perhaps to the time of Queen Mary, 1553-1558. Probably 
it is right to assume that ‘‘ Jhone”’ is a misspelling of 
“Joan” and not of “ John,” but research has failed to 
identify this particular Joan Collins. She may have been 
the daughter of John Colyn, the elder, of Burwash, who 
died in 1541, leaving to his sons’John, Alexander, and 
Bartholomewg Burwash forge and Socknersh furnace. 
Alexander died in 1552, Bartholomew in 1554, but John 
lived to a great age. The slah was no doubt cast at 
Socknersh furnace, which stood at about two miles from 
Burwash Church. 

Besides the chimney backs, grave slabs, &c., materials 
were cast for the forges, hammer heads and anvils, and at 
the end of the century we have clear evidence that the 





hammer hursts also were being made in cast iron.§ This 








is perhaps the earliest example of the use of cast iron in 
machine construction. 

No doubt some amount of pot founding in loam was 
done, at any rate we have, in 1613 and 1617, the names 
of Anthony and Humfrey Durrant, who are styled pot 
founders. 

We are told, too, that ‘‘ Many of the culinary articles, 
called skillets, were also manufactured between the years 
1625 and 1670. Some of them bear the name of Rummins. 
Tradition states that a family of this name, natives of 
Lamberhurst, travelled about the country with these 
articles, which they cast at the various foundries of the 
district, as occasion required.”’® 

Cast Iron Guns, 1543-1603. 

King Henry VIII came to the throne in 1509. He at once 
set about the provision of munitions of war, armour, 
guns, &c. Built-up iron guns were made in this country 
and bronze guns were cast for him in Belgium. Then he 
brought in Italian, French, and Flemish founders and had 
the bronze guns cast in England,!® but even then he was 
dependent upon foreign sources for the copper, which 
formed the main constituent of the bronze. It cannot 
then be a matter of surprise that, as time went on and the 
blast-furnaces increased in number, consideration should 
be given to the question whether guns like the bronze guns 
could not be made of cast iron, a native material much 
cheaper than bronze. 

The story one usually meets is that the first cast iron 
guns were made at Buxted in 1543 by Ralph Hogge and 
Peter Baude. Clearly this is based on Holinshed’s 
“* Chronicles,” in which we read under the date 1543: 
‘This yeare the first cast pieces of iron that ever were 
made in England were made at Buckstede in Sussex by 
Rafe Hoge and Peter Baude.” 

Stow, in ‘ The Annales,” gives a somewhat different 
story and dates the event four years later: “‘ After the 
King’s [Henry VIII] return from Bullen the sayd Peter 
Bawd by himselfe, in the first of Edward the Sixt [1547] 
did also make certaine ordinance of cast yron, of divers 
sorts and forms, as Fawconet, Fawkons, Minnions, Sakers, 
and other pieces.”” He goes on to say that John Johnson, 
the ‘‘ Covenant Servant ” of Baude, after his death, “‘ did 
likewise make and cast yron ordinance, cleaner and to 
better perfection, to the great use of this land : his sonne. 
Tho. Johnson is yet living a special workeman, in the 
yeare 1595 he made 42 pieces of great ordinance of yron 
for the earle of Cumberland, Demy Canons weying 6000 
or 3 tunne the piece.” 

Another account we have in the distich put on record 
by Lower (‘‘ Contributions to Literature,”’ 1854) : 

Master Hugget and his man John 
They did cast the first can-non. 

As to the date we have to remember that the chroniclers 
had to rely upon hearsay and unfortunately the State 
records in ‘‘ Letters and Papers of Henry VIII” supply 
no information to check it, in fact no mention is made of 
this event ; but, as will appear later, we do learn of cast 
iron guns being made for the State in 1545 and 1546 
before the death of Henry VIII. Moreover, Peter Baude 
died before that King, so clearly Stow is wrong in giving 
the first year Edward VI (1547) as the date. Holinshed 
is likely to be correct on this point. Stow’s account was 
written nearly fifty years after the event, as appears from 
the facts that he mentions the date 1595, the Thomas 
Johnson whom he refers to as yet living, died before the 
middle of 1596. 

Stow seems to have received his information directly or 
indirectly from Thomas Johnson, the son of the “ Covenant 
Servant” of Peter Baude, and he would be unlikely to 
give much credit to Hogge, who, in his view, merely pro- 
vided the molten iron. Possibly John Johnson was “ his 
man John ” in the old saying quoted above. 

As to the name Hugget there is some doubt ; it may be a 
local pronunciation of the name Hogge ; how Hogge him- 
self pronounced it we do not know. On the other hand, 
while the name does not appear in any list of furnace 
owners, there is a place called Hugget’s Furnace, but this 
is in the parish of Mayfield, not Buxted. Both names, 
Hogge and Hugget, appear in the current Sussex Directory. 

We may take it, then, that in the year 1543 Peter 
Baude! came to Buxted and at the furnace worked by 
Ralph Hogge made the mould in which was run the first 
cast iron gun made in England. However, it does seem 
that Hogge has achieved greater renown than he is entitled 
to. The credit of initiating the founding of cast iron guns 
in this country really belongs to William Levet, the parson 
of Buxted. From 1540 onwards we find records of pay- 
ments to him for iron shot, and in 1541 he was appointed 
the King’s gunstone maker at a fee of 6d. a day. The 
furnace at Buxted belonged to him and Hogge was his 
founder. 

Cast iron guns of some sort had been made long before 
this in Germany, and, as we have seen, as far back as 1513 
Reignold Robertes had supplied the King with “ two iron- 
cast guns,’ of which nothing farther is known. Whether 
at this time the idea of trying cast iron in place of bronze 
came from the King, from the Master of the Ordnance, or 
from Levet himself, there is nothing to show, but at any 
rate Levet’s official position as iron gunstone maker would 
point him out as the man to carry the idea into practice 
and to arrange that Baude, the King’s Gunfounder, a 
man with a full knowledge of the proportions of bronze 
guns and the preparation of the moulds for casting them, 
should travel down to Sussex to prepare the moulds at the 
furnace. 

How it came about that Parson Levet was in the iron 
trade is an interesting question. Possibly his father may 
have been in it before him and he may have grown up in 
an atmosphere of ironmaking. What we do know is that 
his brother, John Levet, of Little Horsted, was an iron- 
master and that when he died in 1535 the parson acted 
as executor under his will. John Levet left a son and the 
parson as his trustee during a long minority would be 
compelled to take an interest in the ironworks, perhaps to 
undertake the management. That he had an aptitude for 
business is suggested by the number of cases in which we 
find him acting as executor or overseer under the wills of 
his friends and acquaintances. However this may be, that 
he soon attained a position of some importance in the iron 
trade is shown by the fact of his being appointed gunstone 
maker to the King in 1541 and that it was at his furnace 
that the gun of 1543 was cast. 





We have no information in regard to the trials of this 
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first gan. No doubt the gunners would prefer to have the 
bronze guns that they had been accustomed to, and it is 
clear that Henry VIII did not anticipate that the iron 
guns would oust the bronze, for we find him in 1546 buying, 
in one lot, nearly 400 tons of copper from the Fuggers, the 
great merchants of Augsburg, and this after having a few 
months earlier bought a lot of 45 tons. 

However, it is clear that the guns were found to answer, 
for some purposes at least, and they were very much 
cheaper than the bronze. One writer of the period put 
the cost of the bronze guns at twelve times that of the 
cast iron—that is, weight for weight. 

So the production Went on, and for the final years of 
Henry’s reign, 1545 and 1546, the official records show a 
number of payments to Levet for cast iron guns. For 
instance, in May, 1546, a warrant was made out ‘ to pay 
Parson Levet 3001 for making iron pieces.” This repre- 
sents about 30 tons and perhaps sixty guns. 

The blast-furnaces of these days were quite small ; 
when a furnace was first put in blast the hearth was of 
such a size that a cast of 6 cwt. or 7 ewt. could be made. 
In course of working the hearth became enlarged through 
the wearing away of the stones which formed its sides 
until when the furnace went out of blast at the end of the 
season a cast of nearly a ton could be run. 

Probably the largest guns cast at Buxted were Sakers, 
weighing about 12 cwt., so when, at the end of 1546, Levet 
was appointed to oversee the ironworks in Worth Forest, 
it is likely that he at once set about the erection of the 
double furnace that we find in an inventory made in 
January, 1549. This furnace could cast culverins weigh- 


from the English foundries found its way into the hands 
of our enemies or of those who might become enemies. 

There followed discussions in the Privy Council, 
Bills, and discussions in the House of Commons, proclama- 
tions, and orders of the Council directed to the restriction 
of the consumption of wood, and the limitation of the 
export trade in ordnance. Lists were made of all the 
furnaces, and the ironmasters were compelled to enter 
into bonds not to cast guns without licence from the 
Queen. There was at the time one furnace outside the 
Sussex area at which guns were cast. It was that of 
Edmund Matthews, of Pentyrch, near Cardiff. 

Hogge, in 1574, had mentioned this furnace, and» 
Matthews, like the other ironmasters, had had to enter 
into bonds not to cast guns. However, he continued to 
do so, and in 1602 we find the Privy Council issuing an 
order that “* Edmund Matthews to be put down for casting 
ordnance at his furnace near Cardiff whence it may easily 
be carried into Spain, for five or six years last past, most 
that he has made has been stolen beyond the seas, and as 
the officers at that port are poor, and dare not displease 
him, that place is very unfit for casting ordnance.” 
Matthews now gave up gunfounding on his own account 
and let his furnace to Peter Samyne, who no doubt went 
into the trade with vigour. It would take some time for 
the news that he was doing so to reach London, and 
still more before any effective action could be taken 
against him. 

Although it was found that there was a statute in 
force (28 Edward III ¢. 5) by which the exportation of 
iron was prohibited, licences to export cast iron guns 








ing, say, 2 tons, for according to the inventory just|and shot seem to have been obtained without much 
difficulty. When they could not 
be got the ironmasters found 
ee means of evading their obliga- 

—_ z Page 57} tions. 
7:2. 74.430 . i We have a long list of export 





' warrants for the reign of Eliza- 
beth ; all through a good many 
guns were sent to the Low 
Countries, some went to France ; 
Portugal, in the year 1582, took 
132 pieces. Other purchasers 
were the Duke of Brunswick, the 
Duke of Pomerania, the Duke of 
Stettin, and the Count of 
Friesland. 

The records available do not 
enable us to give the number 
and weight of guns, the export- 
ation of which was authorised, 
and of the guns smuggled out 
of the country naturally there 
} is no official record. It is clear 
| that a good deal of unauthorised 
exportation went on. 

Some idea of the make may 
be gathered from the following : 


Thomas Johnson, Her Majesty’s 
Gunfounder in 1593, said that 
in the eight years preceding he 
had cast 345 pieces; in 1609, 
Thomas Hodgson, of Pownsley 
in Sussex, stated that he had 











sold 516 tons, but he does not 
say in how many years; 
Barnabe Hodgson, of Mayfield, 
said that he had sold 231 pieces 
in the ten years last past; 
Thomas Browne, of Ashurst, in 
Kent, stated that he had 
| delivered to various persons 463 
tons of iron ordnance since 
1591, #.e., in eighteen years ; 
Peter Samyne, of Cardiff, has 
had his furnace about nine 
years, but cannot say how much 
iron ordnance has been made ; 
Edmund Matthews said that be- 











fore he let his furnace to Samyne 
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FIG. 5—PATTERN AND MOULD FOR ORDNANCE 


mentioned, the stock included fourteen culverins and 
fifteen demi-culverins. The accounts of this furnace 
for the period December 24th, 1546, to January 17th, 
1549, have been printed,!* and they show that 56 tons 
of guns and 52 tons of shot were made; the guns are 
priced at 101 a ton and the shot at 4/, and we may take it 
that these were cast in the years 1547 and 1548. Apart 
from this we find very little about the trade. 

However, although we find very little about the trade 
for some years, evidently it was going on in a quiet way 
for in 1557, the time of Philip and Mary, we have an 
Italian visitor commenting upon the number of guns to 
be seen at the Tower and on the Tower wharf, and remark- 
ing that some of them were of iron, cast in the same way 
as the bronze guns.1# 

After Elizabeth came to the throne, events moved 
more quickly and the export trade commenced. By 
1568 it had become of some importance, for in that year, 
twenty-five years after he had cast his first gun, we find 
Ralph Hogge petitioning for and obtaining a grant of 
the monopoly of the export trade. Six years later he 
was complaining that his monopoly was being infringed. 

By this time the number of blast-furnaces had increased 
considerably. There were over forty in the Sussex area ; 
there was a large foreign demand for cast iron guns; 
this trade was a lucrative one and the owners of blast- 
furnaces found it more profitable to cast their product 
into guns than to supply it to the forges for conversion 
into wrought iron. The growth of the iron trade created 


an increased demand for charcoal, a fuel then in common 
use for domestic and other purposes, and the price of 
firewood and charcoal went up. Complaints of the destruc- 
tion of the woodlands followed. 


| . 7 3 ¢ $ Ts puede cs 
he had made about 150 tons. 
In 1601 it was stated that 
—___— _—— ———___— the annual make for the past 
“i D few years was 800 tons. This 





The increasing exportation of guns and shot was also 
a matter of alarm, since there was little doubt that material 





figure is probably near the mark. 

These figures, striking enough 
at the time, appear insignificant 
to-day. It is to be remembered 
that the furnaces were small, used charcoal as fuel, and 
were blown by bellows worked by water wheels. 

The explanation for the large and continuous foreign 
demand for the English cast iron guns is not easy to give. 
In the reign of James I (in 1623) it was stated that “ the 
English ordnance is growne to that usefull serviceableness 
which now it hath aswell by the perfecting of time and 
the skill of the workmen as by the qualitie of the mettall.” 
The Sussex men seem to have taken readily to and to have 
become expert in loam moulding, and no doubt the iron 
was a good strong foundry iron, but Sussex had no 
monopoly in that. 

In so far as concerns the reign of Elizabeth another 
question presents itself—that is, were cast iron guns bein 
made on the Continent ? We have seen that in earlier 
times ordnance of cast iron was being made in Germany, 
and no doubt such was the case in Italy and France also. 
These pieces were of the mortar type, large in diameter, 
and of short length. The culverins, sakers, &c., now being 
exported were of entirely different proportions, of small 
calibre, and great length, and it seems likely that their 
production in cast irom had not been embarked upon on 
the Continent. This view seems to be confirmed by the 
letter of an Englishman writing home from Spain in 
1598, who said: ‘Ships from Spain going to the Indies 
and Brazil carry cast pieces of iron and all seafaring men 
agree that they never see cast ordnance of iron but such 
as be made in England.” This writer refers to a licence 
granted to Lord Buckhurst to exPort 1000 tons of cast 
iron ordnance to Flanders, France, and Scotland; he 
thinks it should be called in “‘ as the ordnance is retrans- 
ported into Spain and Portugal, and used against us.” 


MOULDING THE GUNS. 





were prepared, no description has come down to us. For 
the bronze guns we have information, more or less definite, 
at various dates, and, such as it is, we need not hesitate 
to accept it as applying substantially to the production 
of iron guns, particularly as we have seen that a founder 
of bronze guns, Peter Baude, was sent from London 
to Sussex in 1543 to make the mould for the founding of 
the first iron gun. 

In 1517-1518, King Henry VIII had a bronze gun 
cast for him at Fontarabia, on the north coast of Spain. 
The master founder was a Genoese, Jacobo de Lerrucci 
de Palma. The King’s agent was Thomas Batcok, mer- 
chant of Bristol, then a resident in Spain, and what we 
know of this affair comes from his accounts of expenditure. 
It seems that this was the second attempt to cast the 
gun, for mention is made of a culverin “‘ that was fayled 
of his castyng.”” Women were paid for “ digging the 
ground where the culverin was cast,” and bread and 
wine were given “‘ to the people that hauled the piece of 
metal ...to the house of fondition and wound it up to 
put in the oven’’; also “to those that helped to wind 
up the culverin out of the earth after it was cast, and 
take off the bands and earth.”” Payments were made to 
men who helped to “ cleanse’ the gun, take out the heart 
(core) and bore it. Steel was bought, and a smith paid 
for making and mending the bores, likewise “for the making 
of the ire [iron] that should hold the hart [core].”” Wax 
was bought “‘ to make the King’s arms and other conceits ”’ 
in the mould and “ bran that was cast in when the metal 
was molt and ready to be cast.”” In addition to the old 
gun 18 cwt. of copper was used, and when the new gun 
was brought to England 60 lb. of borings came with it. 
The gun weighed just over 51 cwt. and was named the 
Poundgarnet of Fountraby.% The gunstones weighed 
14 lb. each. 

Robert Norton, “one of his Majestjes Gunners and 
Engineers,” in his book “The Gunner,” published in 
1628, has a chapter under the title ‘‘ Of Making of Moulds 
for the Founding of Ordnance.” The description is not 
so clear as one would wish, but it does indicate a method 
differing from what is thought to have been the usual 
method of loam moulding for guns, and is deserving of 
notice, although Norton concerns himself only with 
bronze guns. FPirst, it is to be understood that the mould 
is in two main parts, that for the chase, and that for the 
breech end. ‘“‘ A modell or perfect patterne ” of chase 
is made of “‘ timber or of earth (or both).’”’ This is anointed 
with soft hog’s grease and has applied upon it a coating 
of ‘tempered earth, made and dried little by little, 
augmenting it untill it be of a competent strength and 
thickness.” The column thus formed “‘ must be taken 
into two or more parts to the end to take the said modell 
or patterne out of it.’ This description suggests the use 
of a permanent pattern, not one that has to be destroyed 
to remove it from the mould, and it would seem that the 
mould was made in two or more Jengths. Norton goes 
on to say that the mould “ is to be fortified on the out-side 
with Plates of iron as long as the Chase of the Peece and 
with iron wyres an inch each from other, and lastly with 
iron hoopes a foote or two asunder, to knocke off and on 
as occasion shall require.” The core is to be “ made of 
the same earth, moulded upon a strong Iron square Barre 
and upon a cord woulded upon the same”; it is to be 
centred in the mould “ by helpe of the Base and Muzzle - 
ring.” ‘‘ All these must be well joynted together, polished 
smooth and dryed and nealed.” “Lastly the patterne 
of the Breech . . . is in like manner to be covered over by 
little and little with the same tempered earth’ and the 
mould so made “ luted neatly and strongly ” to the other 
mould. 

The mouldings, arms and other devices may be applied 
to the pattern either in wax, earth, or plaster. This author 
draws particular attention to the necessity for vents ; 
** every mould (that is to be filled with Brasse or any other 
Mettall) must have spyralls or vents: for there is no place 
(although called empty) so voyd, but it is filled with Ayre.” 

This is one of the five things he considers are to be 
specially regarded in the casting of metal. Another is 
‘**to have the moulds well nealed with charcoales or dry 
wood.” 

The earliest account of any real value is that given by 
Sirurey de Saint Remy in his “‘ Memoires d’Artillerie,” 
published at Paris in 1693. The following description is 
based upon it :— 

The moulds for the breech end, the chase and the head 
are formed separately. The first thing is to make the false 
pattern for the chase. A tapered core bar A of wood 
(Fig. 5) with a gudgeon at each end is placed on a pair of 
stands B B, so that it may be turned by hand bars C 
secured on the big end beyond the gudgeon. The bar, 
having been well greased, is wound with a straw rope 
secured at its ends by nails (Fig. 1). Upon the rope are 
applied one after the other (Fig. 2) coatings of loam 
(terre grasse) mixed with powdered brick. For the last 
coating butter and horse dung are mixed with the loam ; 
this coating is finished by the aid of a loam board D 
(Fig. 5) with a metal edge, which forms the collars, &c. 
The false pattern is dried after each application by a fire 
built beneath it. The ornaments, &c., are next applied ; 
they are made of wax in plaster moulds. The trunnion 
patterns are of wood and they are held in place on the 
wooden bar by two long nails. 

To form the cope or mould the false pattern is coated 
with grease, then a layer comprised of fine loam, horse 
dung, butter and clay is laid on and dried without fire. 
This is followed by other layers of loam mixed with horse 
dung. When the mould has attained a thickness of 4in. 
and has been dried by fire, the nails that hold the trunnion 
patterns are drawn, the patterns pulled out, and the 
openings closed with loam. The mould is then bound 
around and longitudinally with iron bands (Fig. 3) and 
another coating of loam is applied. The mould for big 
guns is usually 5in. to 6in. thick. 

We now come to the removal of the false pattern. First 
the nails securing the straw rope are drawn, the small end 
of the wooden core bar is then tapped with a hammer to 
loosen it so that it may be drawn out by the other end and 
the rope is pulled out. The mould is now set upright in 


the casting pit and burning wood placed inside, the heat 
melts the grease that lies between the pattern and the 
mould and it dries the loom of the pattern, so that it may 
be readily broken up with an iron tool, leaving the interior 
of the mould clear. 





Of the manner in which the moulds for the iron guns 


The core is described as an iron bar F G (Fig. 5) coated 
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with a paste of ash (cendre), well dried and enclosed in 
wire longitudinally and spirally. [The description given 
of the construction of the core is not at all satisfactory.] 
It is inserted in the mould and held at the closed end by a 
chaplet (chapelet) H. 

The moulds L for the breech end and O for the head are 
brought up to the mould for the chase, and the three parts 
are bound together by iron bars disposed longitudinally 
and circumferentially IQ (Fig. 5). The complete mould 
is then placed in the pit for casting. Fig. 4 shows the 
breaking up of the moulds. 

Mr. Straker, in “‘ Wealden Iron,”’ has given us an account 
based on Monge’s “ L’Art de Fabriquer les Canons,” 
published a century later, which is substantially the same 
as that given above. 

The procedure followed by the Sussex gunfounders in 
the eighteenth century seems to have been much the same 
as those described by St. Remy. The accounts of the 
Fullers, ironmaster at Heathfield, for the years 1703- 
1754,1® show considerable purchases of loam—202 loads 
in 1738, 100 loads in 1744, and 80 loads in 1745; sand was 
bought also, but not to a large amount. A good deal of 
iron wire was used and in two sizes, the larger on the inside 
and the smaller on the outside of the mould. The con- 
sumption of tallow or butter amounted to rather more 
than 2}1b. per ton of guns cast, that of hair was from 
14 to 2 bushels per ton. Other items mentioned are iron 
for chaplets, wood for drying the moulds, and devils to 
burn it in. There are a number of entries for gun boards, 
i.e., loam boards for guns of different sizes, but it is to be 
noted that in 1704 the carpenter was paid “‘ for making 
pattern and mending and putting in of gudgeons,”’ as well 
as “* for a bord to make ye 24 pounders on.” This suggests 
that for some of the guns, perhaps the smallest sizes, 
permanent patterns were used. 
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The Control of Diesel Railcars.* 
By Major W. G. WILSON. 


THE original aim of the paper was to describe control 
systems, but it soon became evident that the transmission 
system, was the real focal point, and that one could not 
be described without the other. It would hardly be an 
overstatement to say that were the Diesel engine possessed 
of the same characteristics as the steam engine, needing 
no complicated system of transmission to enable the use 
of its power to be controlled, it would have displaced 
the steam engine for rail traction much sooner and to a 
far greater extent than it has done. 

The control of a Diesel-driven train can be said to 
consist of the following operations :— 

(1) Starting it with smoothness and with the greatest 
possible acceleration. 

(2) Driving it at the speed required, such speed 
being obtained with the greatest possible economy. 

(3) Stopping it in the shortest time, and with the 
least discomfort to the passengers. 


The ideal form of transmission and control for a Diesel 
railcar has the following attributes :— 

(1) It is simple to maintain and reliable in service. 

(2) It is easy to control and cannot cause damage 
by mishandling. 

(3) It is silent and efficient. 

(4) It is light in weight, yet robust. 

(5) It allows the engine to work at its most economical 
speed under any conditions. 

(6) It does not hamper the construction of the car 
by necessitating a special disposition of the engine in 
relation to the driving axles. 

As no one has produced any system which fulfils 
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every requirement of this ideal specification, it is necessary 
to sacrifice one or more of these conditions in order to 
fulfil others. 

A glance at the control desk of the different types of 
railcar will show where the similarities lie. All aim at the 
minimum of levers, gauges, buttons, and the like, to 
distract the driver’s attention. All have throttle, brake, 
and forward and reverse controls, oil pressure gauge, air 
pressure gauge, and either a speedometer or revolution 
counter, or both. A gear-changing mechanism with or 
without clutch control is also necessary with mechanical 
transmissions, and a direct-drive control with hydraulic 
transmission. 

Two important considerations from the point of view 
of coach lay-out and construction are (1) the size and 
position of the engine, and (2) the number of wheels any 
engine can be made to drive. It has seemed convenient 
therefore to divide transmission systems into two main 
classes: (1) Indirect drives, which do not require any 
particular disposition of the engine with respect to the 
driving wheels (e.g., electrical); and (2) direct drives, 
which depend on a transfer of torque from one shaft to 
another by any means, whether mechanical or hydraulic, 
or both, that necessitates a special position of the engine. 
The latter class covers a large field, but though it has been 
the custom in the past to draw a rigid line between 
mechanical and hydraulic transmission, it now seems 
that the wide use of mechanical change-speed gear-boxes 
in conjunction with hydraulic couplings has lessened the 
gap between them, particularly when it is considered 
that in certain forms of hydraulic torque converter the 
direct drive is by mechanical clutch. 

The direct drives can therefore be subdivided into 
(a) mechanical,.and (6) hydro-mechanical transmissions, 
and the latter again subdivided into those using mechanical 
torque conversion and those using hydraulic torque con- 
version. Certain designs of mechanical change-speed 
gears are particularly suitable for use wtih hydraulic 
couplings ; these are mainly of the epicyclic type. It is, 
however, possible to use a hydraulic coupling with various 
kinds of gear-boxes in just the same way that the epicyclic 
gear-boxes which are associated with the hydraulic 
coupling can be used with other types of clutch. 


ELectric TRANSMISSION (INDIRECT DRIVE). 


The outstanding advantage of electric transmission 
lies in the fact that there is no need for a very close 
proximity between the engine and the driving bogies. 
In this respect it is superior to any form of direct trans- 
mission. This feature made possible the mobile-type 
power-house, several of which have been supplied by 
Sir W. G. Armstrong Whitworth and Co., Ltd., notably 
to the South American railways. The drive from a single 
high-powered Diesel engine may thus be divided amongst 
@ number of power bogies situated along the train, and 
the power unit can be completely separated from the 
passenger-carrying portion. Simultaneous control of 
all the driving motors from one driver’s cabin is possible, 
as in the case of the electric train. A further advantage 
of electric transmission from the point of view of ease 
of control is that the Diesel engine can be automatically 
regulated according to the power required. 

There are a number of electrical control systems which 
keep the output of the engine constant at a certain 
controller position. In some of these systems the main 
generator exciting windings are arranged so that, as the 
voltage changes, the current is varied to keep the generator 
load constant. Other systems regulate the generator 
voltage by means of the engine governor, in such a way 
that the output per working cylinder is maintained 
constant. In this type of control fluctuations in load on 
the auxiliaries are compensated, so that the engine load 
always remains the same. 

The control gear can also be designed in such a way 
that the maximum possible tractive effort, and conse- 
quently also the maximum possible current in the gene- 
rator and traction motors, can be limited. Against these 
unquestionable advantages must be offset the relatively 
low efficiency of this type of drive, while in weight, cost, 
and complication it also compares unfavourably with 
its rivals. Nevertheless, it still provides the only known 
means of distributing the power from one large engine 
over a large number of axles situated in different parts of 
the train. 

[Here followed descriptions of the Brown, Boveri-Sulzer, 
the Frichs, and the English Electric systems.] 


MECHANICAL TRANSMISSION (DrREcT DRIVE). 


The characteristic of mechanical transmission is that 
it provides a multiplicity of fixed drives of different ratio 
between engine and driving wheels. Except within certain 
limits, the drive is solid in both directions and variations 
in car speed are directly proportional to variations in 
engine speed and vice versa. Attempts have been made 
to produce an infinitely variable-speed mechanical 
transmission, but as yet these have not achieved com- 
mercial success so far as their application to rail vehicles 
is concerned. 

The success of mechanical transmission is due to its 
comparative simplicity and reliability, together with its 
relatively low weight and cost and its high efficiency. 
By the development of compressed air, oil pressure, and 
electrical systems, simple forms of remote control have 
been evolved which enable multiple-unit working to be 
employed. . 

In all types of stepped gear drives the engine and car 
speeds must be synchronised at the time of gear changing, 
and means must be provided to enable the gear to be 
engaged silently and without shock, without skilful 
manipulation by the driver. The following descriptions 
will show how these conditions are met, and how, even 
when the engine and car speeds are not exactly syn- 
chronised, the differences in inertia are overcome. 

In the epicyclic gear of the Wilson type, band brakes 
are provided which can be adjusted to yield when excessive 
loads are placed upon them, as, for instance, when the 
inertia of the engine is being absorbed too rapidly and 
is tending to jerk the car forward. The bands are arranged 
to unwrap in the direction of the overrun, so that if the 
car tends to drive the engine, slip takes place more 
readily than when the engine drives the car. Inequalities 
of speed are in this way damped out. The synchronising 
clutches in the Mylius, the plate clutches of Ganz, the 
oil-operated clutch of the S.L.M., and the magnets of 





the Cotal, yield in the same way to an inequality of drive. 

A certain amount of skill on the part of the driver is 
necessary with all these systems, both in deciding when 
to change gear and also in judging the time lag when 
actually changing, and a gear control has to be added 
to the normal engine speed control. 

Automatic gear-changing systems operated by engine 
speed, vehicle speed, and throttle position have been 
worked out and applied to automobiles, and there is reason 
to anticipate that they will be applied to railcars. 
Examples of such systems are the Miller and the Halipike. 
Both these systems relieve the driver of all responsibility 
for gear changing, and, in multiple-unit working, might 
well show a saving over the cost of coupling up all the 
controls. They also have the great advantage of relieving 
the gear-box of all stress due to faulty gear changing. 
[Here followed descriptions of the Wilson, Ganz, Mylius, 
S.L.M., and Cotal systems.] 


HyDRO-MECHANICAL: (1) MECHANICAL TORQUE 
CONVERSION. 


The best-known form of hydraulic coupling (as opposed 
to hydraulic torque converter) is the Vulcan-Sinclair, 
which is too well known to need description in this paper. 

The fluid coupling can be regarded from the point of 
view of control as an automatic means of disconnecting 
the drive and preventing stalling of the engine, as well 
as of providing a smooth start by operation of the governor 
control only. In its normal form it is not adapted to 
work as a clutch which can be disconnected at will to 
assist changes of gear ratio, and mechanically one of its 
chief virtues lies in its ability to damp out vibrations, 
and to act as a cushion between the power unit and the 
driving wheels. 

Its function of ensuring a smooth start without skill 
on the part of the driver, and of giving a constant torque 
to the wheels during the starting period, is very valuable. 
The success of the fluid coupling for railcar purposes can 
be largely attributed to the epicyclic type of gear-box, 
because when associated with it full advantage can be 
taken of these properties without demanding from it in 
addition the function of a freeing clutch. 

No controls are required for the fluid coupling, except 
when used with gears that require mechanical meshing 
of teeth, when additions in the form of a rocking brake 
have to be provided. 


HyDRO-MECHANICAL: (2) Hyprautic Torque 
CONVERSION. 

Variable-torque hydraulic transmissions have the 
advantage that they allow the engine to work at its 
most economical speed at all times, but against this 
must be offset their high loss in efficiency except in direct 
drive and over a limited torque ratio when driving through 
the torque converter. They are, however, simple to control 
and in this respect can be compared with a two-speed 
gear-box, the only change necessary being that between 
converter and direct drive. They are smooth and quiet 
in operation and have few wearing parts ; but attention 
has to be given to glands and oil connections, as.in most 
cases a radiator has to be provided which is detached 
from the transmission. A very considerable number of 
railcars are in service with this form of transmission, 
particularly when they can run mainly on direct drive 
and with a high power-to-weight ratio. 

The hydraulic torque converters which have so far 
achieved most success are of the turbine as opposed to 
the displacement type. Two types which may be taken 
as examples are the Lysholm-Smith and the Voith- 
Sinclair, both of which have been discussed in detail 
before the Institution. Both consist of the two drives, 
torque conversion and direct, but their main difference 
lies in the direct drive which, in the case of the Lysholm- 
Smith, is by means of friction clutch, and in the Voith- 
Sinclair by means of a fluid coupling. Both types, when 
driving through the torque converter, give a constant 
engine speed for a given throttle opening and car speed, 
and both give a smooth start from rest without the 
necessity for operating a clutch. 

Losses in the torque converter, especially in conditions 
when a large torque increase is required, somewhat limit 
the applications; but the advantages offered by trans- 
mission of this type from the point of view of control are 
very great, as it is almost impossible to abuse them 
except by bad handling of the controls under direct 
drive, and skill in operation is reduced to a minimum. 

Conclusion.—It would be too invidious for the author 
to put forward any views which might show a personal 
preference for any one system over any other, but it is 
hoped that the foregoing notes may help those who are 
interested in the problem to make up their minds upon a 
choice for their own particular application. It would also 
be presumptuous to attempt any forecast of the directions 
in which future developments may lie, and here the author 
hopes that in some few years’ time another may be 
tempted to bring this survey up to date, and by com- 
parison with this paper to show the trend which develop- 
ment will take. It may therefore not be inappropriate to 
conclude with a query : 

Will development be towards simplifying the controls 
by evolving mechanism which will ensure that changes of 
gear, or their equivalent, take place at the right time, 
and which will automatically stop the engine and save 
it from damage should the oil pressure fail ? Or is the 
driver, in addition to his responsibility for driving the 
train and observing signals and speed restrictions, to be 
entrusted with the duties of engineer-in-charge of a 
delicate piece of machinery ? 








Scortisn InpusTRIAL DEVELOPMENT.—** Opportunities 
for Industry ” is the title of a brochure which has been 
produced by the Scottish Development Council in 
collaboration with the Commissioner for the Special Areas 
in Scotland. Its purpose is to put before the manufac- 
turer the facilities which are offered to new and expanding 
firms by the combination of natural resources and Govern- 
ment assistance at present obtainable in the Scottish 
special areas. It presents in an interesting and attractive 
manner the claims made for the West of Scotland as a site 
for the establishment of new industries and describes in 
brief outline the natural characteristics of the area, the 
labour conditions and the opportunities for recreation. 
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Markets, Notes and News. 


The prices quoted herein relate to bulk quantities. 


f.o.b. steamer. 
Our Steel Trade with Canada. 


Canada is one of the most important of British 
markets for iron and steel, and in the ‘‘ Report on Economic 
and Commercial Conditions in Canada, 1937-1938,” pub- 
lished by the Department of Overseas Trade (price 2s. 6d. 
net) it is pointed out that iron and steel and iron and steel 
products form the largest main group of Canadian imports 
and amounted in value for the year ending March, 1938, 
to 209-2 million dollars, compared with 150-2 million 
dollars in the previous year. The year 1937 was for 
Canada a period of great industrial and commercial 
activity, although there was a decline in December, due 
largely to the recession in business in the United States. 
The imports of rolling mill products increased from 
31,351,446 dollars for the year ending March, 1937, to 
42,895,952 dollars in the following year. There was an 
increase in trade from the United States from 17,597,625 
dollars to 24,123,771 dollars, whilst imports from Great 
Britain rose from 12,480,906 dollars to 17,057,417 dollars. 
The statistics show that the imports of rolling mill products 
from the United States increased much more rapidly in 
1937-1938 than did the imports from Great Britain. In 
some cases, including structural steel and steel sheets for 
tinning, there was actually a decline in British imports, 
whilst there were substantial increases in the United 
States figures. In structural steel, however, a good per- 
centage of the imports from the United States were broad 
flange (H beams), which British manufacturers were 
unable to offer. The same type of steel sections is used in 
Canada as in the United States, and of this type only a 
limited range is rolled in Great Britain. There was a large 
increase in the imports of plates, as Canadian manufac- 
turers were fully occupied with rail car contracts and were 
unable to make prompt deliveries. British manufacturers 
however, were unable to expand their exports to any 
considerable extent and the larger percentage of the 
increased business went to the United States. In 1936 
British plate imports represented 44 per cent. of the total 
quantity, but the imports from the United States amounted 
to 53-3 per cent. In the following year the respective 
percentages were Great Britain 25-8 per cent. and the 
United States 73-7 per cent. There was a substantial 
rise in the imports of British hot-rolled bars, the gain being 
much greater than in the imports of this product from the 
United States. There was also a large increase in the 
imports of British galvanised sheets, sheets for galvanising 
and tin-plates. Interest has been aroused by the announce- 
ment that the Algoma Steel Corporation, Ltd., proposes to 
add a tinplate mill to the plant at Sault Ste. Marie, 
Ontario. In 1936 there were in operation in Canada 
thirteen hot rolling mills, one cold rolling plant, and two 
works for making cold-drawn shapes. About 1,215,000, 
tons of iron and steel passed through the mills in that year, 
of which 1,135,000 tons came from the producers’ own 
works. 


The Pig Iron Market. 


The firmer tone recently noticed in this market 
is becoming steadily more pronounced. This is largely 
due to the disappearance of the heavy stocks, as although 
the reserves of some descriptions of pig iron are excessive, 
the level of the stocks in this country has substantially 
declined during the past month or two. Practically all 
the business transacted is confined to delivery before the 
end of the year, but that is because it is still hoped by 
consumers that there will be a downward revision of prices 
in 1939. There seems, however, far less certainty upon 
this point than earlier in the year, and it is understood that 
the Midland firms which expressed disapproval of the high 
prices have now become reconciled to the authorities and 
do not now favour a cut in prices. On the North-East 
Coast the demand for Cleveland iron appears to be slowly 
increasing, and although Continental pig iron is offered at 
cheap rates no consumers are taking any interest in this 
material. The production of Cleveland iron has not been 
increased, but it is expected that the requirements of the 
market will have expanded sufficiently by the end of the 
year to make the starting up of new furnaces a necessity. 
Business in Midland irons continues disappointing, largely 
because of the comparatively poor demand for high 
phosphoric descriptions. The production of this class of 
material is in excess of the demand and is likely to remain 
so until the light castings industry becomes busier. As 
it is, most of the foundries using high-phosphoric iron are 
working only about three days a week. On the other 
hand, there is a steadily increasing call for low-phosphoric 
iron from engineers engaged upon Government work and 
motor car makers. The quotation for this grade is £5 10s. 
to £6 10s., and although the market is not controlled the 
price seems fairly firm at this level. In Scotland con- 
sumers continue to buy on cautious lines and to restrict 
their purchasing to supplementary tonnages for delivery 
before the end of the year. The Scottish light castings 
industry is poorly employed and is not taking the normal 
quantity of pig iron. The hematite market has improved 
during the past week or two and specifications against 
contracts are now reaching the producers on much more 
satisfactory lines. Stocks are being gradually reduced and 
the makers claim that the greater part of the iron in their 
yards has already been sold. Comparatively little export 
business has been transacted, although it is reported that 
Germany recently placed an order for a thousand tons. 
On the North-East Coast the number of furnaces has been 
increased to twenty by the lighting of the two units by 
Gjers Mills and Co., Ltd., on hematite iron. 


Scotland and the North. 


The tone of the iron and steel markets in Scotland 
shows appreciable improvement. The volume of inquiry, 
both on home and export account, has broadened, although 
so far the business resulting has not been important. In 
the pig iron trade opinions differ as to whether price reduc- 
tions at the end of the year would be justified. The 
outlook has been improved to the extent that most 





of the stocks of Continental iron have been disposed 
of, while the import duty and the rebate system 
are preventing further accumulations. Expansion 
in the finished iron and steel trades is very gradual. The 
heavy steel makers are perhaps the best placed for 
business, and although the rate of production is much 
below capacity, it does not seem likely to go lower. 
As regards the demand from the shipyards, work 
on Admiralty account continues satisfactory, but require- 
ments for merchant vessels are disappointing in view of 
the poor state of freight markets. At the same time, there 
is some hope that, should price fixing lead to lower values, 
a number of orders for merchant vessels may materialise. 
The marine engineers are fairly well employed, and there 
are reports of some expansion of activity at the works 
producing lighter sections and structural material. There 
is a better tendency in the tube trade, large sizes being in 
most request. The accumulation of supplies continues to 
check fresh business in bar iron, but the Scottish re-rollers 
of steel bars and strip are rather better placed. In the 
sheet trade there is some demand for special descriptions 
for the motor car trade, but short time still prevails. The 
home trade in black and galvanised sheets is better than 
export business, but the position generally is disappointing. 
On the North-West Coast stocks of hematite pig iron are 
still burdensome, but at the present rate of consumption 
a clearance may be effected somewhat earlier than was 
anticipated. There has been a larger call for deliveries 
against old contracts from the Midlands, South Wales, 
and Scotland. In Lancashire the belief is fairly 
general that the declaration of 1939 prices will léad 
to the release of a substantial number of orders 
for forward delivery, and the question of a possible price 
reduction is debated freely. In Lancashire the electrical 
engineers and machine tool makers are taking supplies of 
pig iron steadily. Works employed in the special branches 
of engineering have booked some good orders recently. 
Contract specifications for tank and boiler plates have been 
satisfactory, but are spread unevenly over the market. 


The Midlands and South Wales. 


Rather brighter conditions have developed in the 
Midland steel market, but business has been very irregular. 
Some of the steel makers state that an improvement 
has taken place in the demand for structural steel, but th:s 
is not the general experience, and in any case the expan- 
sion has not materially affected the rate of operations 
which is still below the capacity of the works in this area. 
Consumers are becoming somewhat impatient at the delay 
in settling the new prices which will rule after the end of 
the year, but continue to limit their buying to small 
tonnages, which are just sufficient to enable them to carry 
on. The view is now held that a substantial reduction in 
values is unlikely, but that a small cut may be made as a 
kind of gesture to meet the criticism which has been 
levelled at the industry for some time past. The decision 
to maintain the current home prices of steel tubes until 
June, 1939, is taken as a sign that similar action may be 
decided upon in the case of other descriptions of steel. 
The Midland constructional engineers are only moderately 
well employed, but anticipate that a considerable amount 
of new work will arise from the defence programme. 
Some improvement has taken place in the position of the 
local re-rolling industry, but none of the works are operat- 
ing at full time. The demand for small bars has been 
principally on home account, and little substantial export 
business has been obtained. Business in ferro-concrete 
bars has been slack for some time, but there has been a 
rather better demand for other descriptions. The Midland 
sheet works are not very busy, although the recent 
improvement in the call for black sheets has been 
maintained. The request for galvanised sheets, however, 
remains disappointing on home and export account. One 
of the brightest features of the market is the sustained call 
for colliery steel. Consumers are taking good quantities, 
and appear willing to commit themselves to forward 
purchases. Prices are unchanged for arches at £11 10s., 
roofing bars at £10 10s., and bridge rails at £10 17s. 6d. 
The recent improvement in the South Wales market has 
not been altogether maintained, and there is rather less 
confidence noticeable amongst consumers. Business in 
tinplates, the staple industry in this district, has not been 
at a satisfactory level of late, and this affects all other 
departments. Most of the structural engineering firms are 
fairly well employed, although some of them would like 
fresh work to take the place of that which is being com- 
pleted. There has been an improvement in the demand 
for billets as a result of the reduction which has recently 
taken place in the stocks at consumers’ works. 


Current Business. 


Barclay, Curle and Co., Ltd., Whiteinch, Glasgow, 
have obtained orders for two motor tankers of 15,000 tons 
each, deadweight, for Scandinavian owners. Hulls and 
machinery will be of the Barclay, Curle-Doxford type. 
The Wombwell Foundry and Engineering Company, Ltd., 
Wombwell, near Barnsley, is making extensions to plant 
for the production of steelworks roils. An extensive works 
site on the Wheatley Hall Estate, Doncaster, has been 
bought by the International Harvester Company, Ltd. 
The Healeyfield Lead Works of John Walton and Co, 
(Castleside), Ltd., Consett, Co. Durham, have been closed 
down. The company is extending operations at Enfield, 
London, N. By an agreement between John Brown and 
Co., Ltd., and Associated Electrical Industries, Ltd., 
about 70 per cent. of the shares and control of the Westland 
Aircraft Company, Ltd., have passed to the two companies, 
who will increase the output of the Westland plant. Large 
extensions are already in progress. An order for a motor- 
ship of 9500 tons has been secured by William Doxford 
and Sons, Ltd., for Greek owners. The Mond Nickel Com- 
pany, Ltd., will shortly commence the erection of new gas 
plant at Clydach Valley refinery, which will cost £250,000. 
One of the oldest collieries in County Durham, West 
Hunwick Colliery, Hunwick, Willington, is ta be dis- 
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mantled. The shaft was sunk more than a century ago. 
Extensions are being made at London Road, Welling- 
borough, to the works of Almarco Metal Windows, Ltd. 
Smith and Paget, Ltd., Crown Works, Keighley, have dis- 
continued the manufacture of agricultural machinery and 
wringers and will concentrate on laundry machinery. The 
Department of Overseas Trade announces that the follow- 
ing contracts are open for tender :—Johannesburg Union 
Tender and Supplies Board: supply and delivery of 
wheelwright machine complete with lathe attachments, 
set of tools, including motor (Pretoria, December Ist) ; 
Egypt, Ministry of Public Works: supply and delivery of 
two low-lift centrifugal pumps and two impellers (Cairo, 
December 15th); Argentine State Railways Administra- 
tion: quantities of mild steel bars, sections, angles, and 
sheets of various types and sizes (Buenos Aires, December 
14th) ; 646,385 kilos. of specia! mild steel plates (Buenos 
Aires, December 19th); Montevideo, State Electricity 
Works: 250 straight steel boiler tubes (Uruguay, 
December 5th). 


Copper and Tin. 


The quieter demand in Europe and the United 
States has been responsible for a decline in values in the 
electrolytic copper market. There seems to have been a 
definite shrinkage in Government buying for armament 
purposes, although recently Japan made some large 
purchases direct from the United States. The American 
demand, however, is distinctly quiet, but this was only 
to be expected in view of the heavy forward buying of a 
few weeks ago. The producers in that country have held 
their prices, with the result that the American domestic 
quotation is now above European parity, and when this is 
the case American buyers usually take a cautious view of 
the market. The producers, however, are well sold, and 
there seems no immediate likelihood of their reducing the 
home quotation. Continental buying has been somewhat 
irregular, and the Central European countries have not 
shown any desire to enter into large contracts similar 
to those they so eagerly took up a month or two ago. On 
November 23rd it was announced that the producers had 
decided to restrict production to 110 per cent. of the 
standard capacity. This action may be attributed to the 
decline in prices and the rather disappointing October 
statistics. It was only in the middle of October that they 
increased their outputs in order to maintain equilibrium 
in the market. Values in the standard copper market 
have receded in sympathy with the movement of 
electrolytic prices. The international position has also 
promoted some nervousness, and has naturally exercised 
a rather depressing influence. ... The firmer tone notice- 
able in the tin market towards the latter part of last 
week has not been maintained, and rather irregular con- 
ditions have developed. The international situation has 
no doubt had an unfavourable effect upon sentiment, and 
industrial buying has been rather light, although it is 
said that consumption tends to expand. The meeting 
of the International Tin Committee held on November 
22nd decided to make no change in the quota or the 
Buffer stock quota, and this decision was in accordance 
with expectations. Generally speaking, the market has had 
a rather colourless appearance of late, and transactions 
have been mostly of a professional character. At times 
profit-taking has developed, but this has been easily 
absorbed, as the general impression seems to be that the 
Control will endeavour to raise prices above the present 
levels. In a review of the consumption of tin in the 
United States during 1936-37 the American Bureau of 
Mines states that 90,130 tons of primary and secondary 
tin was consumed in 1937, and 83,050 tons in the previous 
year. 


Lead and Spelter. 


An uncertain tone has ruled in the lead market 
during the past week, and prices have shown a tendency 
to fluctuate. The outlook in this market does not seem 
particularly favourable as the large consuming industries 
appear to be requiring less metal than for some time. 
On the other hand, the restriction of output scheme, 
which is now believed to be in force, may balance any 
decline in demand. There has been less buying from firms 
engaged in armament work than last month, but the 
demand for lead for this purpose is subject to sharp 
expansion and contraction. The industrial demand 
generally has been rather weak, and this, combined with 
the unsettled international outlook, has had a slightly 
depressing effect upon the market. There is a tendency 
also for consumers to regard the metal as being fully valued 
at present prices, although, on the other hand, the pro- 
ducers are understood to have some ideas of stabilising 
values at around these levels. Speculation has been 
rather restricted, but recently some profit-taking sales 
helped to reduce quotations, although on the whole the 
tonnage thrown on the market was well absorbed. The 
cable makers still appear to be the most active consumers 
of the metal, although the lead pipe and sheet makers 
continue to take large quantities. In fact, it is rather 
surprising how well the demand from the latter industry 
has been maintained. According to the American Bureau 
of Metal statistics, the world’s production of refined lead 
in the period January to September amounted to 1,369,373 
tons, of which 286,935 tons is credited to the United 
States and 1,082,438 tons to the rest of the world... . 
Somewhat easier conditions have ruled in the spelter 
market during the past week, and in this values have 
followed the trend of other non-ferrous metals. Buying 
has been quiet from most of the important consuming 
industries, and the recent interest shown by the galvanisers 
appears to have subsided. The uncertainty regarding the 
application for an increase in the import duty has had an 
unfavourable effect upon the market, although it is said 
that the outcome may be an international arrangement 
between zinc producers. Any such an agreement, how- 
ever, would have to include the German and Italian 
makers, and this would probably be difficult to arrange. 
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+ Joists, seulent Bars and Plates are subject to a rebate of 15s. to home users purchasing only 
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French Engineering Notes. 


(From our own Correspondent in Paris.) 
Suspension of Public Works. 


THE decrees published last week, providing means 
for increasing production by extending working hours, 
releasing capital for industrial investments and encouraging 
private enterprise, were also concerned with drastic cuts 
in expenditure necessary for the immediate requirements 
of a balanced Budget. Among these cuts are 2500 to 3000 
million francs for public works in the coming year. It is 
explained that the carrying out of public works for relief 
purposes is a hindrance to the policy now initiated of 
industrial development and the freer utilisation of capital, 
for experience, it is said, has shown that for 10,000 million 
francs spent by the State on relief works something like 
20,000 to 30,000 million francs’ worth of private under- 
takings are held up by the abnormal interest on capital 
and the high cost of materials. Apart from any such 
consideration, the State is unable to provide money so 
long as the national economy will not allow of the country 
meeting its heavily increased liabilities. The works that 
were started under the Marquet programme some years ago 
will be continued at a much slower rate, but the fate of 
others is uncertain when, in principle, the policy of relief 
works is abandoned in favour of the three years’ plan, 
which is expected to avoid the necessity for carrying out 
such works. Progress on all big undertakings for the 
absorption of unemployed workers has been hampered 
by procrastinated State payments, which have now to be 
diverted to necessary and urgent armaments. An example 
of the present state of affairs is provided by the motor road 
under construction to the west of Paris, where 1800 men 
were employed at the beginning of the year. Through 
lack of funds, the number has fallen to twenty-four. 
Notwithstanding this unavoidable cutting down of expen- 
diture, the Minister of Public Works is authorised to enter 
into conventions with the National Railway Company and 
local bodies interested for the completion of the tunnel 
through the Vosges between Saint-Maurice and Wasserling. 
Work upon it has been suspended for more than two years. 
It was a difficult and costly undertaking, and after exten- 
sive drilling through hard rock for about three-quarters of 
its length the works were flooded by an unmanageable 
volume of water. Funds were already exhausted, and the 
contractors were so much discouraged by their losses that 
they threw up the work as a bad job. The State was 
appealed to unsuccessfully for assistance from the public 
works relief funds, and since then it has not been possible 
to do anything except keep the water under by pumping. 
Other economies include the postponement of the plan for 
reconstructing the merchant fleet until the financial 
situation sufficiently improves. The 6000 million francs. 
deficit of the National Railway Company during the present 
year will have to be made good by further economies, one 
of which is the withdrawal of nearly 100,000 men who were 
~taken on when the forty hours’ week was imposed, with 
the result that there was a partial depletion of labour in 
rural areas. This has raised a serious problem of what to 
do with them, unless they can be induced to return to their 
former occupations in which they are badly needed. It 
hardly seems possible to avoid some increase in unemploy- 
ment through economy cuts during the transition period 
of the three years’ plan, the success of which depends upon 
a display of general discipline among all classes. 


Unifying Paris Passenger Transports. 


The economy measures that have been adopted 
in all the national and public services are extended to the 
Paris Metropolitan Railway and the omnibus company, 
which have a combined deficit of something like 1000 
million francs a year. Both these enterprises are operated 
by private companies under concessions, with financial 
guarantees, from the Paris Municipal Council in the case 
of the underground and from the Department of the Seine 
for the Paris and suburban omnibuses which are run by 
the Société des Transports en Commun de la Région 
Parisienne, or 8.T.C.R.P., as it is called. All kinds of 
expedients have been tried to reduce the losses, particu- 
larly by a co-ordination of services, but the competitive 
character of the underground railway and surface public 
transport has not allowed of these efforts producing satis- 
factory results. The Minister of Public Works is now 
authorised to negotiate conventions with the Department 
of the Seine, the Metropolitan Railway Company, the 
8.T.C.R.P., and any other enterprise for a single transport 
organisation in the Paris area. If a Paris Transport Com- 
mittee is not formed by January Ist, 1940, to take charge 
of the entire organisation of public transport, the State 
will create such a committee by decree. It will, in fact, 
be a Public Transport Board, with powers to organise 
traffic and arrange fares in a manner designed to render the 
services as far as possible self-supporting. 


Working Hours. 


While the six days’ week of forty-eight hours has 
begun to take effect in many occupations where, for the 
moment, the extension over the forty hours is limited to 
five, it is uncertain what will happen in the metallurgical 
and engineering trades that are not engaged on armament 
work. Many of them work less than forty hours, so that 
some leeway will have to be made up in business activity 
before there can be a general extension of hours. The 
tolerance allowed employers to work forty-eight hours, 
and even more in very exceptional cases, is intended to 
enable production to keep pace with the increasingly 
active buying that is expected to follow upon the measures 
taken to promote economic recovery. Unless manufac- 
turers are able to deal with the business offered them there 
will, it is declared, be a lack of confidence all round that 
will make such a recovery impossible. Some labour 
organisations have declared their readiness to accept a 
forty-five hours’ week if fully justified by the amount of 
work to be done, and the reservation seeks to maintain 
the principle of the forty hours and to spread the additional 
hours over five days. Resistance to the decrees is strong 


among the Socialists and the C.G.T., which latter body is 
endeavouring to organise a great national demonstration 
against them. National opinion, however, sees no safe 


British Patent Specifications. 


When an tion is icated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. shi 

Copies of Specifications may be obtained at the Patent Office, 
Sales Branch, 25, Southampton-buildings, Chancery-lane, W.C.2, 
ls. each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is date of the acceptance of the 
complete Specification. 














SWITCHGEAR. 


492,802. February 24th, 1937.—Mzroury Swircuss, Alfredo 
por of 72, Greencroft Gardens, Hampstead, London, 
N.W.6. 

The switch constructed in accordance with this invention 
comprises a glass vessel A containing mercury B. A plunger C 
normally floats in the mercury. An electrode D is immersed 
in the mereury. The shanaer © he in the form of a tube open at 
the top and closed at the bottom. The lower part forms a cup 
containing a quantity of mercury E. An opening F is provided 
in the wall of the plunger. The upper part of the plunger is 
provided with a magnetic armature G in the form of a tube. 
An electrode H passes through the upper end of the vessel and 
extends axially downwards into the plunger C and has its lower 
end dipping into the mercury E, The switch is operated by a 
movable magnet J. In plan view it is of U shape, the limbs 
being spaced apart wide enough to enable them to embrace the 
switch vessel, The magnet is mounted at the upper end of a 
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bi-metallic thermo element K, surrounded by acoil L. With the 
magnet J in the position shown the armature G is not acted 
upon by it and the plunger C floats in the mercury B in such a 
way that the body of mercury B is separated from that at E 
and there is no electrical connection between the electrodes D 
and H. When the bi-metallic strip K is cold it bends towards 
the left and the magnet J is in a position in which its poles 
embrace the vessel C. The armature G is then attracted by the 
magnet through the wall of the vessel into a lower position and 
moves the plunger C to such an extent that mercury from B 
flows through the opening F and unites with the mereury E 
inside the plunger E, thus establishing electrical connection 
between the electrodes D and H. If an appropriate current 
passes through the coil L the strip bends to the right ihto the 
position shown in which the magnet is ineffective and the 
plunger C allowed to rise to dis-establish connection.—Sep- 
tember 26th, 1938. 


TRANSFORMERS AND CONVERTERS. 


492,807. January 25th, 1937.—ARRANGEMENTS FOR REGU- 
LATING CURRENT AND VOLTAGE IN ELECTRIC CURRENT 
ConvVERTERS, Siemens-Schuckertwerke Aktiengesellschaft, 
of Berlin-Siemensstadt, Germany. 

This invention concerns improvements relating to arrange- 

ments for regulating current and voltage in electric current 

converters. The secondary windings A, B, C of a three-phase 

star-connected transformer supply alternating current. A 

rotary sector-shaped contact D is rotated in synchronism with 

the A.C. supply by a shaft driven by a synchronous motor. 
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The fixed electrodes E, F, and G of the current rectifier are each 
connected to one of the three-phase windings A, B, and C. The 
D.C. load H is connected between the star point of the trans- 
former secondary windings, and the rotating contact D of the 
rectifier. In each of the three A.C. phase lines*leading to the 
fixed contacts choking coils J, K, and L is connected, each coil 
being disposed upon one limb of an iron core, another limb of 
which carries a further winding M, N, or O, having a greater 
number of turns. The windings M, N, and O are connected in 
series with one another through a regulating rheostat P to a 


MEASURING AND TESTING INSTRUMENTS. 


492,710. February 2Ist, 1938.—ELecrricaL MErasvuRING 
InstRvuMENTS, Hartmann und Braun Aktiengesellschaft, of 
Konigstrasse 97, Frankfurt-am-Main, West 13, Germany. 

As electrical measuring instruments are extremely delicate 
and sensitive it is not possible to fit the pointer detachably on 

@ pivot, as in the case of robust measuring instruments. 

According to the invention, the dial is provided with a slot 

which, as shown, extends horizontally so as to enable the dial to 

be passed under the pointer and over the pivot. The slot is so 
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arranged that when the pointer is at zero as, for example, in the 
case of the first and third instruments from the left, the slot is 
in alignment with the pointer and thus emphasises the hori- 
zontal position corresponding with the zero value. In this 
manner the supervision of the indications of a number of instru- 
ments arranged side by side in a row on a switchboard is particu- 
larly easy and the position of the various pointers and thus the 
operation can also be observed at a considerable distance.— 
September 26th, 1938. 


MISCELLANEOUS. 


491,825. September 28th, 1937.—Pacxine Devices For 
Rotatine SHarts, Rotary Seal Company, Chicago, State of 
Illinois, United States of America. 

The seal comprises an annular cup-shaped element A surround- 
ing the shaft and having a bearing surface C which engages the 
bearing surface of the boss to form a running seal. Within A 
there is arranged a packing element B formed of resilient rubber- 
like material. B comprises a flange and a sleeve, the latter 
closely engaging the surface of the shaft. A holding ring 
D, preferably in the form of a steel band, is assembled upon the 


N°491,825 








sleeve of B and grips it firmly to the shaft. The packing element B 
may be held in A resiliently or may be fixed in it. In the form 
shown a cylindrical collar E makes a tight press fit within the 
annular walls of A. After the packing element has been put in 
position as shown the collar E is forced in A to engage the 
periphery of the flange on B. A presser disc F is provided around 
the shaft to engage and press upon the end of the collar E and a 
helical spring G bearing at one end on F and at the other end on 
an abutment H on the shaft supplies the requisite force to main- 
tain A in position against the boss.—September 9th, 1938. 


491,889. March 12th, 1937.—E.Lectrric ConpENsERs, Dubilier 
Condenser Company (1925), Ltd., of Ducon Works, Victoria 
Road, North Acton, London, W.3. 

This invention applies more particularly to electrostatic 

condensers comprising metal sheet electrodes interleaved with 

sheets or layers of dielectric material. In the construction shown 
the condenser consists of two electrodes of opposite polarity 
separated by a sheet A of dielectric material capable of with- 
standing the voltage likely to be applied to the condenser. One 
of the electrodes consists of two parallel metal plates B B’ 
separated by a layer C of dielectric material and arranged to 
project at one side of the condenser unit or stack, the projecting 
ends being joined together at F so as to constitute one terminal 
of the condenser. The other electrode comprises two similar 
sheets D D’ separated by a layer C’ of dielectric material and 
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projecting on the opposite side of the condenser unit, the pro 
jecting ends being connected together at G to constitute the 
other terminal of the condenser. It will be apparent that the 
dielectric layer C or C’ between the two layers of an electrode 
acts only as a mechanical separator between the surfaces of 
these two plates, and thus it can be formed of a relatively cheap 
insulating material of inferior quality, since there is no potential 
difference between the two sheets of an electrode. By splitting 
the electrode into two parallel layers or plates the surface area 
of the electrode is substantially doubled and thus, as regards 
high-frequency currents, the effective “sectional area” of the 


conductor is greatly increased as the current is distribated not 
only over the external surfaces in contact with the main dielectric 
layers A, but also over the internal surfaces of the layers in 
contact with the separating dielectric layer C or C’. Thus, for a 
condenser working at a given voltage and frequency, the heat 








alternative to the decrees. 





separate source of direct current.—September 26th, 1938. 





losses are appreciably decreased and a corresponding improve- 
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ment is effected in the stability of the condenser. Furthermore, 
the heating of the main dielectric layer A is reduced so that this 
layer is less likely to fracture because of thermal expansion 
or to deteriorate from other causes.—September 2nd, 1938. 


492,201. April 28th, 1937.—PREssURE-LUBRICATION SYSTEMS 
FOR MACHINERY, Alvis, Ltd., and George Thomas Smith- 
Clarke, of Alvis Works, Holyhead Road, Coventry, 
Warwickshire. 

The invention comprises a spring-closed valve which incor- 
porates thermostatic means for adjusting the spring pressure 
whereby to vary the valve operation responsively to the lubricant 
temperature. In the accompanying drawing A is a gear pump 
of a pressure-lubrication system delivering oil through the 
outlet. BC is a by-pass passage, round the pump, controlled 
by a relief valve having an adjustable spring-loaded valve 
member D which can open at a predetermined pressure to 
by-pass excess lubricant back to the inlet side of the pump. 
E is a passage by which lubricant can be delivered, when starting 
up. E is controlled by a valve having a movable valve G 
biassed by a spring F to the closed position. The spring abut- 
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ment is positioned by means of the thermostatic device illus- 
trated diagrammatically at H, as of closed bellows form. J 
is an adjustable back stop for the spring abutment. In practice 
the spring F is set to provide a slightly lower pressure than that 
of the spring of D. For example, the arrangement may be 
such when starting up and when the thermostatic device is 
fully contracted, that the loading on D is, say, 80 Ib. per square 
inch, and that on G 70 Ib. per square inch. The pump delivery 
rete in these conditions is such as to lift G, thus allowing 
ubricant to be fed to those places where lubricant is particularly 
required when starting up. The lubricant is brought into contact 
with the thermostatic device so that the latter will respond to 
its temperature. When a predetermined temperature is reached 
H has adjusted the pressure applied by the spring F to a figure 
above that applied to D, whereupon G remains closed, D lifting 
to by-pass any excess lubricant back to the inlet side of the 
pump.—September 16th, 1938. 








Forthcoming Engagements. 





Secretaries of Institutions, Societies, d-c., desirous of having 
notices of meetings inserted in this col , are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 
of the week preceding the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 








Bradford Engineering Society. 

Monday, Nov. 28th.—Technical College, Bradford. ‘* The 
Manufacture of Abrasive and Grinding Wheels,” H. 
Bromage. 7.30 p.m. 

Chartered Surveyors’ Institution. 

Monday, Dec. 5th.—12, Great George Street, Westminster, 
S.W.1 “The Development and Redevelopment of a 
Seaside Resort and its Surroundings,” D. Edwards. 
6.30 p.m. 

Engineers’ German Circle. 

Monday, Nov. 28th.—Institution of Mechanical Engineers, 
Storey’s Gate, Westminster, S.W.1. ‘“ Die Zerstérungsfreie 
Werkstoffprifung in Deutschland,” R. Berthold. 6 p.m. 

Glasgow University Club. 

Friday, Dec. 2nd —Ca{é Royal, 68, Regent Street, W.1. Dinner. 
7.15 for 7.30 p.m. 

Hull Chemical and Engineering Society. 

Tuesday, Nov. 29th.—Room 51, Municipal Technical College, 
Hull. “The Chemistry of Vitamins,” R. Gordon Booth. 
7.45 p.m. 

Institute of Fuel. 

Friday, Dec. 2nd.—Institution of Electrica) Engineers, Savoy 
Place, Victoria Embankment, W.C.2. Symposium on Gas 
Temperature Measurement. 10.30 a.m. 

Thursday, Dec. 8th.—Geological Society’s Rooms, Burlington 
House, Piccadilly, W.1. ‘*The Modern Portable Gas 
Producer,” B. Goldman and N. Clarke-Jones. 6 p.m. 

Institute of Marine Engineers. 

To-day, Nov. 25th.—Grosvenor House, Park Lane, W.1. Annual 
Conversazione. 

Thursday, Dec. 8th.—JuNtIon Section: South-East London 
Technical Inst., Lewisham High Road, S.E.4. “ Pro- 
pellers,’ F. McAlister. 7.30 p.m. 

Tuesday, Dec. 13th.—85-88, The Minories, E.C.3. ‘‘ ‘ Loded’ 
Cast Irons,” H. J. Young. 6 p.m. 

Institute of Metals. 

To-day, Nov. 25th.—Lonpon Locat Section.—Thames House, 

Millbank, S.W.1. Supper-Dance. 7.30 p.m. 
Institute of Transport. 

Tuesday, Nov. 29th.—Inst. of Electrical Engineers, Savoy 
Place, Victoria Embankment, W.C.2. ‘‘ The Development 
of Air Mail,” Captain D. O. Lumley. 6 p.m. 

Monday, Dec. 12th.—Inst. of Electrical Engineers, Savoy Place, 
Victoria Embankment, W.C.2. Annual general meeting. 
“Acceleration of Railway Services,’ S. H. Fisher. 
5.30 p.m. 

Institution of Automobile Engineers. 

To-day, Nov. 25th—Gtascow GrapvuaTEes: 39, Elmbank 
Crescent, Glasgow. Discussion on Scottish Motor Show. 
7.45 p.m. 

Monday. Nov. 28th.—LoucuBoroucH GrapuaTeEs : The College, 
Loughborough. ‘ Independent Suspension on Front Wheel 
Driven Cars,” H. Pringsheim. 7.30 p.m. 





Tuesday, Nov. 29th.—BiRMINGHAM GRaDUATES’ MEETING: 
James Watt Memorial Hall, Great Charles Street, Bir- 
mingham. ‘The True Aspect of the Rotary Valve,” B. 
Shipley. 7.30 p.m. Coventry GrapuaTEs: Broadgate 
Cafe, Coventry. “The Significance of the Ignition Spark 
Voltage,” G. A. Freeman. 7.30 p.m. 

Tuesday, Dec. 6th.—Royal Soc. of Arts, John Street, Adelphi, 
W.C.2. ‘‘ Supercharging of Compression-Ignition Engines,” 
J. Pitchford. 7.45 p.m. Lutron Grapvuates: Technical 
College, Luton. ‘The Development and Testing of the 
Single-Plate Clutch,” J. Fisher. 7.30 p.m. 

Thursday, Dec. 8th.—LONDON GrapvuaTEs: 12, Hobart Place, 
8.W.1. Discussion on ‘‘ Carburation.”” 7.25 p.m. BrRisTou 
GrapDvATES: Carwardine Caié, Baldwin Street, Bristol. 
“The G.P.O. Motor Transport Branch,” J. 8. Worthington. 
7.30 p.m. MANCHESTER CENTRE: The Engineers’ Club, 
Albert Square, Manchester. ‘‘ Light Oils,” C. G. Williams. 
7 p.m. 

Institution of Chemical Engineers. 

To-day, Nov. 25th.—Institution of Civil Engineers, Great 
George Street, Westminster, S.W.1. Hinchley Memorial 
Lecture. “Fog and Mist from the Physico-Chemical 
Standpoint,” Professor J. C. Philip. 6.30 p.m. 

Tuesday, Dec. 13th.—Geological Society’s Rooms, Burlington 
House, Piccadilly, W.1. ‘The Principles of Design of 
Modern Industrial Furnaces,’’ C. Webb. 6 p.m: 


Institution of Civil Engineers. 

To-day, Nov. 25th.—N. IRELAND Assoc.: Grand Central Hotel, 
Belfast. Annual dinner. 

Tuesdau, Nov. 29th.—Great George Street, Westminster, S.W.1. 
“Improvements at the Royal Docks, Port of London 
Authority,” R. R. Liddell. 6 p.m. 

Wednesday, Nov. 30th.—Lonpon Strupents’ Assoc.: Great 
George Street, Westminster, S.W.1. ‘‘ Considerations 
affecting the Building of Express Highways,” D. F. 
Orchard. 6.30 p.m. 

Friday, Dec. 2nd.—Gtascow StupENtTs’ Assoc.: 39, Elmbank 
Crescent, Glasgow. ‘‘ Modern Crane Practice,’”’ J. H. 
Huntley. 7.15 p.m. 

Tuesday, Dec. 6th—SovutH Wates aND Mon. Assoc.: The 
Engineers’ Inst., Park Place, Cardiff. ‘‘ Impounding 
Reservoirs Construction,” W. Atkinson. 6.30 p.m. NEw- 
CASTLE-UPON-TYNE Assoc: Mining Inst., Westgate Road, 
Newcastle-upon-Tyne. ‘Improvements at the Roya 
Docks, Port of London Authority,” R. R. Liddell. 7.30 p.m. 

Wednesday, Dec. Tth.—Great George Street, Westminster, 
S.W.1. Informal discussion, ‘“‘ The Design of Trunk Roads 
for High-speed and Safety,” opened by H. E. Aldington. 
6 p.m. MANCHESTER Assoc.: Literary and Philosophical 
Soc., 36, George Street, Manchester. ‘* Reinforced Concrete 
Bridge over Railway, Pasture Road, Wallasey,” W. O. 
Davies. 6.45 p.m. 

Thursday, Dec. 8th.—BrrmincHamM Assoc.: James Watt 
Memorial Inst., Great Charles Street, Birmingham. ‘ The 
Great Ice Age in the Midlands and its Effects on Civil 
Engineering Problems,” J. L. Wills. 6 p.m. BristToL 
Assoc.: Royal Hotel, College Green, Bristol. Paper by 
F. B. Miller. 5 p.m. PortsmMoUTH aND SOUTHAMPTON 
Assoc.: Municipal College, Portsmouth. ‘‘ The Design, 
Location, and Construction of Wells and other Under- 
ground Works foe Water Supplies,” F. R. Dinnis. 7.15 p.m. 


Institution of Electrical Engineers. 

To-day, Nov. 25th.—S. MripLtanp CENTRE: Grand Hotel, Bir- 
mingham. Annual dinner. 6.30 for 7 p.m. 

Tuesday and Wednesday, Nov. 29th and 30th.—TRaNSMISSION 
SEcTION: Visits to B.E.A.I.R.A. laboratories, Wadsworth 
Road, Perivale, Middlesex. 1.30 p.m. each day. 

Tuesday, Nov. 29th.—N. MtpLanD STupDENTs’ SECTION : Hotel 
Metropole, King Street, Leeds. ‘* The Problem of Voltage 
Regulation in Urban Areas,’” H. M. Corner. 7.15 p.m. 

Thursday, Dec. \st.—Savoy Place, Victoria Embankment, 
W.C.2. “ Electricity in Coal Mines: A Retrospect and a 
Forecast,’’ R. Nelson. 6 p.m. 

Wednesday, Dec. Tth—NortTH-EasTERN CENTRE: Royal 
Station Hotel, Newecastle-upon-Tyne. Annual dinner. 
7.30 for 8 p.m. 


Institution of Engineers and Shipbuilders in Scotland. 
Tuesday, Dec. 6th.—39, Elmbank Crescent, Glasgow, C.2. 

“The Post Office (London) Railway,’’ Major W. G. Carter. 

7.30 p.m. 

Institution of Heating and Ventilating Engineers. 

Wednesday, Dec. 7th.—Inst. of Mechanical Engi s, Storey’s 

Gate, Westminster, S.W.1. ‘‘ Refrigeration applied to Air 

Cooling,” E. 8. Green. 7 p.m. 


Institution of Locomotive Engineers. 
Wednesday, Dec. 14th.—Inst. of Mechanical Engineers, Storey’s 
Gate, Westminster, 8.W.1. ‘* Wear Resistance of Ferrous 
Materials,” W. West and C. C. Hodgson. 6 p.m. 


Institution of Mechanical Engineers. 

To-day, Nov. 25th.— EpucaTion Group: Storey’s Gate, West- 
minster, 8.W.1. “‘ Training for the Foundry,” J. G. Pearce. 
6.30 p.m. 

Monday, Nov. 28th.—East Mriptanps Brancu: Welbeck 
Hotel, Nottingham. ‘The Gyroscope.” Prof. C. H. 
Bulleid. 7.15 p.m. 

Wednesday, Nov. 30th.—YoRKSHIRE Brancu: Hotel Metro- 
pole, Leeds. ‘“‘ Man Power,” A. Roebuck. 7.30 p.m. 
Thursday, Dec. 1st.—NorTH-WESTERN Branco: The Engi- 
neers’ Club, Albert Square, Manchester. Annual dinner. 
6.30 for 7 p.m. Scorrish Brancu: Royal Technical 
College, Glasgow. ‘‘ Television,” Sir Noel Ashbridge. 

7.30 p.m. 

Friday, Dec. 2nd.—Storey’s Gate, Westminster, S.W.1. Parsons 
Memorial Lecture, “ Sir Charles Parsons and Marine Pro- 
pulsion,’’ S. S. Cook. 6 p.m. 

Friday, Dec. 2nd.—Scottish Brancu: King’s Buildings, 
Mayfield Road, Edinburgh. “ Television,’ Sir Noel Ash- 
bridge. 7.30 p.m. 

Monday, Dec. 5th—NortTH-EasteRN BRANCH: Mining Inst., 
Newcastle-upon-Tyne. “‘ Television,’ Sir Noel Ashbridge. 
6.30 p.m. 

Thursday, Dec. 8th.—SoutH Wares Brancn: 8S. Wales Inst. 
of Engineers, Park Place, Cardiff. ‘“‘ The Development of 
Single-bucket Excavators,’ W. Savage. 6 p.m. 

Institution of Structural Engineers. 

Saturday, Nov. 26th—Miptanp Counties Brancu: Grand 
Hotel, Birmingham. Annual dinner. 6.45 p.m. 

Monday, Nov. 28th.—Miptanp Counties Brancu: James 
Watt Memorial Institute, Great Charles Street, Birmingham. 
** Soil Stabilisation,” C. H. Haswell. 6.30 p.m. 

Iron and Steel Institute. 

Friday and Saturday, Dec. 2nd and 3rd.—Additional Autumn 
Meeting in Cardiff. 

Joint Committee on Materials and their Testing. 

To-day, Nov. 25th.—Institution of Electrical Engineers, Savoy 
Place, Victoria Embankment, W.C.2. Discussion on Non- 
destructive Testing. 10 a.m. 











Junior Institution of Engineers. 

To-day, Nov, 25th.—39, Victoria Street, 8.W.1. “ Woad Mills,” 
R. Wailes. 7.30 p.m, 

Friday, Dec. 2nd.—39, Victoria Street, Westminster, 8.W.1. 
**Some Applications of the Thermionic Valve Other Than 
for Wireless Purposes,” H. J. N. Riddle. 7.30 p.m. 

Friday, Dec. 9th.—Royal Society of Arts, John Street, Adelphi, 
W.C.2. Presidential Address. ‘‘ Roads and Tratflic,”’ Sir 
Charles Bressey. 7.30 p.m, 

Manchester Association of Engineers. 

To-day, Nov. 25th.—The Engineers’ Club, Albert Square, Man- 
chester. ‘* The Human Factor in Industry,’ A. P. Young. 
7.15 p.m. 

North-East Coast Institution of Engineers and Shipbuilders. 

To-day, Nov. 25th.—Grapvuates’ Section: Technical College, 
Sunderland. ‘The Trend of Modern Engineering Educa- 
tion,” D. Tagg. 7.15 p.m. 

Monday, Nov, 28th.—SUNDERLAND Brancu : Technical College, 
Sunderland. ‘ High-speed Steam Engines,” W. H. Spragg. 
7.15 p.m. 

Friday, Dec, 2nd.—Mining Inst., Newcastle-upon-Tyne. “Forced 
Circulation Boilers and their Application for Marine Pur- 
poses,’’ Captain R. E. Trevithick. 6 p.m. 

Railway Club. 


Thursday, Dec. lst.—Royal Scottish Corporation Hall, Fetter: 


Lane, E.C.4. “The Hay Railway, 1810-1863," Captain 
F. B. Ellison. 7.30 p.m. 
Royal Aeronautical Society. 

Thursday, Dec. \st.—Institution of Mechanical Engineers’ 
Storey’s Gate, Westminster, S.W.1. ‘ Flying Controls,” 
Professor G. T. R. Hill. 6.30 p.m. 

Royal Institution of Great Britain. 

To-day, Nov. 25th.—21, Albemarle Street, W.1. ‘“‘ Problem of 
the Astronomical Universe,” Sir James Jeans. 9 p.m. 
Friday, Dec. 2nd.—21, Albemarle Street, W.1. ‘* The Scientist 
and the Philosopher,” Viscount Samuel. 9 p.m. 

Royal Society of Arts. 

Monday, Nov. 28th.—John Street, Adelphi, W.C.2. “ Refrac- 
tory Materials,” J. H. Partridge. 8 p.m. 

Wednesday, Nov. 30th.—John Street, Adelphi, W.C.2. ‘‘ Social 
and Economic Aspects of Land Reclamation in Italy,” 
J. de La Volette. 8.15 p.m. 

Monday, Dec. 5th.—John Street, Adelphi, W.C.2. ‘* Refractory 
Materials ” (III), J. H. Partridge. 8 p.m. 

Wednesday, Dec. T7th.—John Street, Adelphi, W.C. 2 
“Standards of Quality, and the Machinery for Estab- 
lishing Them,’’ Dr. E. F. Armstrong. 8.15 p.m. 

Rugby Engineering Society. 

To-day, Nov. 25th.—Conservative Assembly Room, Albert 
Street, Rugby. ‘* Metal Spraying by the Wire Process,” 
W. E. Ballard. 7.30 p.m. 

Sheffield Metallurgical Association. 

Tuesday, Nov. 29th.—198, West Street, Sheffield. ‘ Cine- 
matography with a High-temperature Microscope,” J. H. 
Chesters and T. W. Howie. 7.30 p.m. 

Wolverhampton and District Engineering Society. 

Monday, Dec. 5th.—Victoria Hotel, Wolverhampton. “ Astro- 
nomical Telescopes,” G. E. Manville. 7.30 p.m. 








LAUNCHES AND TRIAL TRIPS. 


Ricumonp CastTLE, motorship ; built by Harland and Wolff, 
Ltd., to the order of the Union Castle Steamship Company, 
Ltd.; dimensions, length 474ft., breadth 63ft., depth 37ft., 
gross tonnage 7850. Engines, Two stroke, double acting ; 
launch, November 8th. 

Amra, steamship, built by Swan, Hunter and Wigham 
Richardson, Ltd., to the order of the British India Steam 
Navigation Company, Ltd.; dimensions, length 460ft., breadth 
61}ft., gross tonnage 8300. Engines, twin-screw steam turbines ; 
trial trip November 12th. 





PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Mr. J. E. Spear has been appointed sales manager, engineering 
division, of British Timken, Ltd. The position of railway 
representative to the company vacated by Mr. Spear has been 
filled by Mr. H. C. Tuffill, B.A. 

Mr, Witt1am Watson has been appointed Secretary of the 
Shipbuilding Employers’ Federation. Mr. Watson, a native 
of Irvine, Ayrshire, began his shipbuilding career with 
the Ayrshire Dockyard Company, Ltd., and later gained experi- 
ence in a number of other shipyards in Scotland. He joined the 
staff of the Shipbuilding Employers’ Federation in 1926. 











CATALOGUES. 





Davipson AND Co., Ltd., Belfast.—Publication S.F.47 on 
** Aeroto ” screw fans. 

Pratcuett Bros, Ltd., Carlisle—Particulars of rotary dryers 
and other drying plant. 

Gro. W. Kine, Ltd., Hitchin, Herts.—Catalogue 8.D.39 of 
sliding door gear of all kinds. 

H. R. Marspen, Ltd., Leeds, 11.—Illustrated brochure on 
the various types of quarrying machinery made by the company. 

British INSULATED CaBLEs, Ltd., Prescot, Lancs.—Booklet 
describing trailing cables and a leaflet on rubber cables and 
wires. 

EnouisH Steet Corporation, Ltd., Vickers Works, Sheffield. 
—Catalogue SS/11.3, on “ Vibrac ’”’ nickel-chrome-molybdenum 
alloy steel. 

Horman Bros., Ltd., Camborne, Cornwall.—Leaflet on a new 
small ‘‘ Rotogrind ” light-weight, high-speed, compressed air 
operated, portable grinder. 

Crompton Parkinson, Ltd., Bush House, London, W.C.2.— 
A book describing the manufacture of electric cables at the 
company’s cable works at Derby. 

HARLAND ENGINEERING COMPANY, Alloa.—Particulars of 
boiler feed pumps, small and medium D.C. machines, small A.C. 
motors, and ‘‘ Monoglide ” single-stage pumps. 

E. H. Jones (Macutne Toots), Ltd., Edgware Road, The 
Hyde, N.W.9.—Leaflets on the machines made by Jos. Koepfer 
and Séhne G.m.b.H. for which the firm acts as agents in this 
country. The machines include automatic bevel gear milling 
machines, gear and pinion cutting machines, rack cutting 
machines, worm milling machines, hobbing machines, &c. 
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A Seven-Day Journal. 


Paddington Signal-Box Fire. 


Tue destructive fire which occurred in the Great 
Western Railway Company’s main line arrival signal- 
box at Paddington Station early in the morning of 
Thursday, November 24th, called into being a remark- 


able emergency organisation. The alarm was given 
at 2.15 a.m., and as a result of an SOS eall to all 
stations as far as Newbury, relief signalmen and points- 
men, hastened to Paddington to take over the emerg- 
ency signalling arrangements which had to be insti- 
tuted between Ealing and Paddington. The burnt 
signal-box was, we may recall, one of 200 levers, all 
worked electrically. The installation has for all 
practical purposes been entirely destroyed, and its 
replacement will occupy several months. In the mean- 
time, temporary arrangements have been set up in 
order to deal with the 850 trains which arrive and 
depart from Paddington each day. On the morning 
of the fire early-morning passengers had to terminate 
their journeys into London at Ealing, as no trains 
could be dealt with at Paddington main line and 
suburban stations until all points had been clipped 
to provide for the passage of trains in both directions, 
including the electrified lines. This work was carried 
out by 7 a.m., thereby enabling trains to be worked 
into Paddington with the assistance of flagmen 
working on the time interval system. The traffic 
and signalling experts of the company were on the 
scene of the fire by 3 a.m., and the temporary work- 
ing arrangements we have referred to were in force 
before 9 a.m. 


Atmospheric Pollution. 


On the afternoon of Monday, November 28th, 
nineteen representatives of local authorities and 
other organisations co-operating with the Depart- 
ment of Scientific and Industrial Research in investi- 
gations into the nature and extent of atmospheric 
pollution met in half-yearly conference at the offices 
of the Department. Alderman D. Adams, of New- 
castle, presided at the conference, which learned with 
pleasure that the London County Council had made 
a contribution towards the cost of work being carried 
out by the Department at the Fuel Research Station, 
East Greenwich, into means of eliminating the emis- 
sion of smoke, grit, and sulphur into the atmosphere. 
The conference was informed that a preliminary 
investigation was being undertaken by the British 
Non-ferrous Metals Research Association, with the 
co-operation and financial assistance of the Birming- 
ham City Corporation, into the possibility of con- 
trolling the emission of zinc oxide fumes in the manu- 
facture of brass. The conference expressed its appre- 
ciation of the action taken by these bodies. Dr. 
G. M. B. Dobson, F.R.S., the Chairman of the 
Atmospheric Pollution Research Committee, pre- 
sented a report on the progress of the investigations 
carried out under the Committee. He explained that 
after a careful study of the results of measurements, 
so far obtained, in the course of the survey of pollu- 
tion in and around the city of Leicester, the Com- 
mittee had decided to recommend that the work 
should be continued for a third year. During that 
time special observations and laboratory investiga- 
tions, necessary for the full interpretation of the 
routine observations already made, would be under- 
taken, and the results of the observations made 
throughout the period covered by the survey would 
be studied. 


A New Station at Uxbridge. 


WueENn the Piccadilly Line trains were extended to 
Uxbridge, the new service, in conjunction with that 
of the Metropolitan Line, created considerable con- 
gestion at the terminus. As there was no room for 
expansion at the station, the London Passenger 
Transport Board has built a new terminus, near the 
old one, with its station adjoining the High Street. 
This work has involved the laying down of half a 
mile of new tracks, the building of a modern power 
signalling cabin, and two new sub-stations. Excava- 
tions for the new lay-out necessitated the removal 
of about 130,000 tons of material and the construc- 
tion of concrete retaining walls varying in height from 
6ft. to 30ft. above rail level. In order to carry York 
Road over the new tracks, a bridge has been built 
and its design will permit widening in the future. 
The existing tracks have been diverted to the left, 
some distance before the old station, and run through 
a cutting which has a very gradual slope down into 
the new terminus, where they branch into three lines. 
The new power signal-box is of the Board’s standard 
electro-mechanical type, and is on the side of the new 
cutting where a clear view is obtained of the crossings 
from the old track and the three lines into the new 
terminus, as well as the car sidings. As the new 
service with its 314 trains a day, compared with the 
old service of 184 trains a day, will require an addi- 
tional supply of current, new sub-stations have been 
built at Uxbridge and Rayners Lane. The new 


booking hall, and three well lit platforms, all at 
street level. An approach road in front of the new 
station building will enable vehicles to pull in from 
the main stream of traffic along the High Street and 
so avoid congestion. At the side of the premises is 
a large yard, into which buses will run for the purpose 
of giving passengers a rapid and easy exchange to 
the platforms. The work is being carried out in two 
stages, and at present the new cutting, platforms, and 
part of the station building have been completed. 
Work will now proceed on the demolition of the old 
station, rearrangement of tracks to provide carriage 
sidings on the site of the old goods yard, and the con- 
struction of the bus station and car park. On Monday, 
November 28th, a tour of inspection of the new station 
and adjacent works was made by a number of repre- 
sentatives of the Uxbridge Urban District Council 
and other interested local bodies. 


Experimental Work on Roads. 


On Thursday, November 24th, the eighth annual 
report of the Experimental Work on Highways 
(Technical) Committee, dealing with the experimental 
work of the Roads Department of the Ministry of 
Transport, was issued by the Stationery Office. The 
full-scale experimental work carried out by the 
Ministry during 1937-38 is surveyed, and special 
chapters deal with such subjects as concrete, cement- 
bound macadam, tar and bituminous surfacings, thin 
surfacing coats, and surface dressings and footpaths 
in rural areas. A tabulated summary relating to the 
Committee’s programme is given. During the year 
under review, a standardised form for the reports on 
individual experiments has been drawn up. Special 
features of interest include a comparison of the cost 
and effic.eney of concrete placed and finished by 
machinery, with concrete consolidated by hand ; the 
cost and effectiveness of reinforcement in road 
concrete ; observations on the visibility at night of 
various types of surface dressing, and the durability 
of thin surfacing coats in both urban and rural dis- 
tricts. Skidding tests have been carried out periodic- 
ally on several sections of road, and the results afford 
valuable comparative data regarding the behaviour 
of different types of surfacing. The opinion is 
expressed by the Committee that there is often need 
for improvement in the riding qualities of roads. 
With a view to discovering means of effecting such 
an improvement, the Committee has included in its 
future programme of experiments an inquiry into 
mechanical methods of placing, spreading, and con- 
solidating tar and bituminous surfaces, as well as 
methods of consolidating and finishing concrete roads. 
The profilometer, which was designed and constructed 
at the Road Research Laboratory, has been used to 
measure the riding qualities of a number of experi- 
mental sections. This sixteen-wheeled machine com- 
pares irregularities in the surface by integrating the 
vertical rise and fall in the profile of the road above 
a given datum, the results being recorded as inches 
per mile. In connection with one of the sections of 
experimental tar and bituminous surfacings on the 
Kirkham by-pass, Lancashire, the profilometer 
indicated that remedial treatment was necessary, and 
a thin carpet superimposed on the surface materially 
improved the riding qualities. 


Northern Ireland Transport. 


A SCHEME to place the Northern Ireland road and 
rail transport system on a sound basis is contained 
in the report of a special committee set up by the 
Government of Northern Ireland to investigate the 
situation. The Committee consisted of Sir William 
McLintock, Sir Herbert Walker, and Mr. J. 8. Nicholl, 
and its report is now being considered by the Govern- 
ment. The existing Road Transport Board in 
Northern Ireland was established by Act of Parlia- 
ment in 1935 to take over, compulsorily or otherwise, 
road passenger and freight services in Northern 
Ireland, outside Belfast and Londonderry, and its 
first two annual reports showed considerable financial 
losses. The main recommendations of the Com- 
mittee’s report are :—That the undertaking of the 
Road Transport Board should be amalgamated with 
the undertakings of the London, Midland and 
Scottish Railway Company (Northern Counties Com- 
mittee) and the Belfast and County Down Railway 
Company; that a new body should be formed to 
acquire in the first instance the undertakings of the 
Board, the London, Midland and Scottish Railway 
Company (Northern Counties Committee), and the 
Belfast and County Down Railway Company; and 
that the new body should enter into a pooling arrange- 
ment with the Great Northern Railway as regards the 
part of that company’s undertaking in Northern 
Ireland. The Transport Board and the Belfast and 
County Down Railway will cease to exist under the 
scheme, and the stocks of the new body will be held 
by the Government, the London, Midland and Séottish 
Railway Company, the present stockholders of the 
Board, the Belfast and County Down Railway Com- 


a comprehensive scheme of licensing for private goods 
vehicles, the licences to be classed A, B, and C, and 
to remain in force for three years, with an appeal to 
a Transport Appeal Tribunal against the grant, 
refusal, suspension, or withdrawal by the licensing 
authority, the Ministry of Home Affairs; and that 
wages boards, invested with the same powers as the 
wages boards or industrial courts in Great Britain, 
should be established. In conclusion, the Com- 
mittee emphasises the need for bold and drastic 
treatment in dealing with the present situation as 
regards public transport in Northern Ireland. It is 
satisfied that the application of its recommendations 
would secure an adequate and efficient transport 
system on sound economic lines. 


British Merchant Shipping. 


In a speech made at the annual dinner of the 
Bristol Steam Shipowners’ Association, which was 
held on Friday evening, November 25th, at Bristol, 
Mr. W. A. Souter, the President of the Chamber of 
Shipping, referred to the growth of merchant shipping 
in this country compared with the other countries of 
the world. In showing the fundamental change which 
has taken place in the ratio of British tonnage to 
that of the rest of the world, Mr. Souter used a graph 
which indicated that in the year 1890 the gross tonnage 
which was owned in Great Britain and Ireland, 
amounted to 10,439,000 tons, and that this figure 
gradually increased until in 1914 it had reached a 
total of 19,286,000 tons, which represents an increase 
of 85 per cent. Over the same period the tonnage of 
the rest of the world rose from 11,140,000 tons to 
30,098,000 tons, representing an increase of 164 per 
cent. In 1919 the tonnage owned by Great Britain 
and Ireland amounted to 16,555,000 tons, and after 
increasing to 20,438,000 tons in 1930 it has since 
fallen to 17,781,000 tons in 1938. During the same 
period the tonnage owned by the rest of the world 
has grown from 34,364,000 tons in 1919 to 50,063,000 
tons in 1932, and after a fall has again risen to 
50,066,000 tons in 1938. The percentage increases 
in the tonnage owned by Great Britain and Ireland 
and in the rest of the world are 7 and 46 per cent. 
respectively. It was further pointed out by Mr. 
Souter that whereas the present total of tonnage 
owned by the rest of the world corresponds to a con- 
tinuation of the pre-war rate of increase, this is not 
so for British-owned tonnage. If the British-owned 
tonnage had likewise continued its pre-war trend 
it would now have reached 28,133,000 tons. Even 
if the war losses were taken into account, and the 
pre-war trend was applied to the post-war period 
beginning with 1919, then the total for Great Britain 
and Ireland would now have reached 23,560,000 tons, 
or 24,120,000 tons had it only maintained its propor- 
tion in relation to the rest of the world as in 1919. 


Lighting in Factories. 


THE fourth report of the Departmental Committee 
of the Home Office on the Lighting of Factories has 
now been issued by the Stationery Office. The Com- 
mittee is in agreement with the view expressed in 
the first report that there should be a minimum general 
illumination over every working area as a whole, 
without prejudice to the illumination which may be 
required for the work itself. It recommends that 
over the interior working areas of any factory the 
illumination at floor level, or at 3ft. below the level 
at which work is carried on, shall not fall below 
1-0 foot-candle, without prejudice to the work itself. 
It is further suggested that over all interior parts of 
any factory other than the working areas, over which 
persons employed are liable.to pass, the illumination 
at floor level shall not fall below 0-5 foot-candle. 
With regard to conditions of exterior employment, 
it is recommended that over all open yards, passages, 
roadways, and other open places in a factory, upon 
which persons are employed or over which they are 
liable to pass, the illumination at ground level or 
other level of employment or passage shall not fall 
below 0-1 foot-candle, this figure being without 
prejudice to the illumination required for the work 
itself or for the adequate lighting of dangerous parts 
and places or other emergency. The Chief Inspector 
of Factories shall have power to approve a lower 
standard in appropriate cases. No findings are made 
with regard to processes requiring discrimination of 
detail, but for purposes of design the recommended 
values for various processes and uses, published by 
the Illuminating Engineering Society and the Elec- 
tric Lamp Manufacturers’ Association are suggested. 
Finally, rules are laid down for the suppression of 
glare from polished and shiny surfaces, while local 
lighting and the avoidance of extraneous shadow is 
defined and outlined, and recommendations made. 
It is laid down that no light source which flickers or 
undergoes abrupt changes in candle-power in such 
manner as to interfere with the safety or efficiency of 
any person employed shall be used for the illumina- 
tion of a factory. Other recommendations are made 








station, which is to be opened for service on Sunday, 
December 4th, is of modern design with a spacious 





pany, and the Great Northern Railway Company. 
The Committee also recommends the introduction of 


with respect to natural daylight lighting. 
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Individual Electric Driving. 
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(Continued from page 581, November 25th). 


TITH A.C. commutator motors a wide range of 
stepless speeds can be secured by moving the 
brushes either by a lever or by a pitot motor. These 
machines are necessarily larger and more expensive 
than induction motors, but they are used with com- 
plete success on wheel lathes where different speeds 
are required, coupled with the possibility of reducing 
the lathe speed quickly. On lathes on which 
spherical or taper forms have to be turned, the 








ing the polarity of the generator field current, motor 
reversals are easily obtained; whilst, by simple 
adjustment, the control gear can be set to give any 
forward speed and a higher return speed, as in the 
case, for example, of an electrically driven planing 
machine. Ward-Leonard control is widely used for 
rolling mills, pithead winding gear, excavators, 
metal planing machines, reciprocating veneer slicers, 
and for operating workhead motors, and sometimes 





When opened and closed the cones increase or 
decrease the effective pitch diameter of the ropes in 
the pulley grooves, and consequently the speed of 
the drive. The grooves of the driving and driven 
pulleys and the ropes are always in the same centre 
line. There is no lateral movement of the rope at 
any time. The pulleys can be used equally well with 
round ropes. All that is required to increase or 
decrease the speed of the driven shaft is to operate 
the hand wheel shown in Fig. 27, thus increasing or 
decreasing the centre distance between the driving 
or driven pulleys. At maximum centres the V-ropes 
are at the smallest pulley diameter of the variable 
speed pulley, when the driven pulley runs at its 
slowest speed, whilst at the minimum centres the 
driven pulley is running at its highest speed and the 
ropes are at the top of the variable speed pulley. 
During the operation the V -ropes move up and 
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FIG. 27—DRIVE WITH AUTOMATIC VARIABLE 


speed of the tool driven by these A.C. commutator 
machines can be continuously adjusted to maintain 
a proper cutting speed with changes in the work 
diameter. With D.C. motors stepless speed varia- 
tion can be obtained with ease by altering the field 
current. This method gives the constant power desired 
for machine tool work, and a small speed drop between 
no load and full load, called the shunt characteristic. 
While for small powers speed ranges up to 6 to 1 have 
been obtained, the usual limit is 3:1, and even 
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Fic. 29—DOUBLE VARIABLE SPEED DRIVE 


this range becomes increasingly difficult at outputs of 
25 H.P. per 1000 r.p.m. and upwards. 

Although a shunt characteristic is needed in most 
cases, for such duties as feeding, traversing, elevating, 
&c., necessitating heavy starting torque, frequent 
starting, stopping, or reversing, and where the load can 
never be thrown off altogether, series D.C. motors 
can be used. On crane motors the speed may be 
controlled by inserting a variable resistance in series 
with the armature, but as the main current passes 
through the resistance and power is wasted in heating 


Locking 
Adjustment V.8. Pulleys 
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FIG. 30—DRIVE WITH LOCKING DEVICE 


them, the method is uneconomical. Since the 
resistance may only be inserted intermittently, the 
method is often tolerated for the sake of convenience, 
and to obtain the series characteristics for certain 
applications. As a method of speed variation, how- 
ever, series control is crude. 

A more efficient method of varying the speed by. 
voltage control is to use a Ward-Leonard set, con- 
sisting of a motor driving a D.C. generator and 
exciter. The generator supplies current to the 


machine tool motor, and the speed is efficiently ‘con- 
trolled by varying the generator field strength, and 
consequently the motor terminal voltage. - By revers- 


from alternating current to direct current. On a 
Kendall and Gent vertical milling machine, for 
example, the table feed motor and elevating motor 
are squirrel-cage machines, but the spindle motor is 
a direct current machine, with stepless speed varia- 
tion between 700 and 2100 r.p.m., taking the supply 
from a rectifier. By the addition of a three-speed 
gear-box the infinitely variable speed range is extended 
from 35 to 1000 r.p.m., the output of the spindle 
motor being 6 H.P. over the whole range, with a 
shunt characteristic. 

Of the available mechanical arrangements for 
giving stepless speed variation, the variable speed 
pulleys, as supplied by Crofts (Engineers), Ltd., of 
Bradford, have the merit of simplicity. With these 
pulleys speeds are infinitely variable up to 2 to 1 for 
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FIG. 31—-VARIABLE SPEED PULLEY AND 
REDUCTION GEAR DRIVE 


single drives and 4 to 1 with double drives. Thus 
a machine driven at a normal speed of 500 r.p.m. 
can be driven at any speed between 500 and 1000 
r.p.m. or down to 250 r.p.m. If fitted with a double 
drive, the speed can be increased to 2000 r.p.m. or 
down to 125 r.p.m. In certain cases pulleys are offered 
for a speed variation of 3 to 1 for a single drive or 6 to 1 
for a double drive. Variable speed drives to machines 
from line to countershafts have similar advantages 
as with individual motor drives. Infinite speed 
variation is obtained by moving a hand wheel while 
the machine is running. Local or remote control by 
mechanical or electrical means can be provided when 
required. Double drive variable speed pulleys 
operated by levers similar to the standard variable 
speed gears are also made. Where speed changes are 
only required at long intervals, the standard adjust- 
able type can be employed, but in this case the speed 
adjustment must be made when the machine is 
standing. 

The V-rope variable pulleys embody the principle 
of contracting and expanding cones, which form 





together V-shaped grooves in which the V-ropes fit. 
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SPEED PULLEY FIG. 28—DRIVE WITH STATIONARY ADJUSTABLE PULLEY 
wheelhead motors on certain types of grinding| down the V sides of the variable speed pulley. A 
machines. ; : coil spring allows the pulley grooves to open or close 
The ease with which speed variation can be con- | automatically and at the same time maintains the 
trolled on direct-current motors has led to the use|tension on the ropes. In the stationary adjustable 
in some cases of rectifying valves for converting] type (Fig. 28) the principle is the same, but the 


spring is eliminated, and the position of the V-ropes 
in the variable pulley is adjusted to give the correct 
speed by a screwed collar. The drive must, of course, 
in this case be brought to a standstill before the 
speed can be changed. In both cases the motor may 

















FIG. 32—VARIABLE SPEED PULLEY AND WORM 
GEAR DRIVE 


be mounted on slide rails or the adjustable sliding 
base. The Crofts variable speed pulley, either auto- 
matic or stationary, is fitted to the standard shaft 
extension of a motor. Where the power to be trans- 
mitted demands more ropes and consequently a wider 
pulley, a shaft type variable pulley is used, mounted 
on a coupled extension shaft with the outer end 
supported by a bearing, the adjustable base then 
being wider than usual. 

A double variable speed drive giving infinite speed 

















\Fic. 33—VARIABLE SPEED PULLEY PUMP DRIVE 


variation up to 4 to 1 is shown in Fig. 29. This 
standardised arrangement consists of a base on which 
the motor is rigidly mounted, a countershaft fixed on 
a movable slide on the base, operating screw and hand 
wheel, two V-rope variable speed pulleys, and two 
driven pulleys. The operating screw when fitted on the 
right moves the countershaft on its base, which in 
turn automatically operates the two variable speed 
pulleys, thus infinitely increasing or decreasing the 
speed. Any speed reduction or increase can be 
obtained within the limits by the two V-rope drives, 





and drives for powers up to 50 H.P. can be supplied. 
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The arrangement shown in Fig. 30 combines two 
automatic adjustable pulleys, driver and driven, 
fitted with locking devices to maintain the V-ropes 
at maximum pitch diameter within the grooves, the 
full 4 to 1 ratio being obtained in two stages of 2 to 1. 
For the first stage the cones of the driven variable 
speed pulley are locked with the ropes at the 
maximum pitch diameter, the driving variable speed 
pulley being free to operate in the usual way. Thus 
by moving the adjustable base inwards the ropes on 
the variable speed pulley move from the minimum 
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Fic. 34—-H-GEAR CONES 


to maximum pitch diameters, infinitely increasing 
the speed of the drive up to the 2 to | ratio. When the 
maximum pitch diameter is reached the machine is 
stopped and the driving variable speed pulley locked 
with the ropes in this position. The driven variable 
speed pulley is then released and by moving the 
adjustable base outwards the V-ropes on the driven 
pulley move from the maximum to the minimum 
pitch diameters, giving a further increase in speed 
of 2 to 1 ratio or a total of 4 to 1. The pulleys are 

















Fic. 35—H-GEAR AND FLANGE MOTOR 


locked by @ simple hand movement without the use 
of spanners or other devices and only a few seconds 
are required for the operation. 

In Fig. 31 is shown a Croft’s variable speed pulley 
driving a reduction gear mounted on an extended 
base which also carries the motor. The reduction 
gear unit is standardised for ratios of reduction up 
to 83 to 1, and it will be understood that greater total 
speed reductions can be obtained by adjusting 
the speed reductions obtainable in the V-rope 
drive, additional reduction or increase up to 7 to | 


Input 
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Fic. 36—H-GEAR AND DIFFERENTIAL 


or above being obtainable in this way. Worm reduc- 
tion gears or any other gears can be employed in 
conjunction with the variable pulley and the output 
shafts can be directly coupled to the driven machine 
or be arranged for a belt, chain or other drive. A 
variable speed pulley driving through a Croft’s 
worm gear unit is shown in Fig. 32, and a variable 
speed pump drive in Fig. 33. 

The H-gear manufactured by E. H. Jones (Machine 
Tools), Ltd., of Edgware Road, The Hyde, N.W.9, 
transmits the normal horse-power capacity through- 
out the entire range of speed. It covers wide speed 
ranges and is small and compact. Speeds can be 


stationary. The gear may be used in any position and 
it can be incorporated in any type of machine tool. 
The principie involved was described in THE Enat- 
NEER of July 2nd, 1937. Briefly, two pairs of 
hardened and ground steel cones A, B, C, and D 
(Fig. 34), are mounted on two parallel splined shafts 
E and F, one the drive and the other the driven shaft. 
To transmit the power the cones are connected by @ 
hardened ground ring G with its internal edges 
machined to ensure perfect working conditions. 
The cones C and D are immovably fixed to their 
respective shafts, but cones A and B are free to move 
together with their respective sliding bushes on 

















FiG. 37—LATHE FITTED WITH H-GEAR 


the splined shafts. They are interconnected so that 
when cones A and C move towards each other the 
cones B and D are separated by a corresponding 
degree. By this movement the relative position of 
the ring G changes and may drive from the smallest 
diameter of one pair of cones to the largest diameter 
of the other pair or vice versd. While these are 
extreme positions, the ring can drive at any inter- 
mediate position between the two pairs of cones. 
Hence the speed of the ring varies and the speed of 
the driven shaft varies to a greater extent relative 
to the line of contact between the ring and the cones. 
Each cone is directly supported in a housing by a 
substantial bearing, which ensures maximum rigidity 
and prevents the transmission to the shafts of any 
strain which might cause bending, the only stresses 
to which the shafts are subjected being the driving 


the normal horse-power capacity at maximum output 
speeds. The operation of the H-gears with a built-in 
differential will be understood’ from Fig. 36. On one 
end of the input shaft of the H-gear a pinion A is 
mounted meshing with two planetary pinions D, 
which engage in turn with the internal gear ring B. 
The outside of ring B is driven by pinion C mounted 
on the variable speed shaft of the H-gear. Planetary 
pinions D are mounted on a spider E attached to the 
output shaft of the unit. In the operation of the 
H-gear there is a stage at which the peripheral speed 
imparted to the pinions D by the pinion A is the same 
as the peripheral speed imparted to those pinions by 
the gear ring B from the pinion C of the variable 
shaft and under these conditions the pinions D will 

















Fic. 38—-H-GEAR COLUMN UNIT 


merely rotate on their axes without any planetary 
movement. Hence the spider of the output shaft 
will be at rest. Increase or decrease of the speed of 
pinion C on the variable speed shaft obtained by 
regulation of the H-gear results in the output shaft 
being rotated in a forward or reverse direction, since 
the pinions D follow a planetary path about the 
pinion A. 

Various designs of H-gears have been developed 
with a view to making it a simple matter to adopt the 
gear to suit the requirements of various industries. 
Flange mounting models with round or square 





flanges are available and also special housings. 











stresses. As shown in an article appearing in THE 
ENGINEER of July 2nd, 1937, pressure contact between 
the ring and cones develops in direct proportion to the 
power transmitted. 

The normal type of H-gear equipped with a direct- 
coupled flange motor is shown in Fig. 35, but the gear 
can be supplied without a motor. These H-gears are 
also made with reduction gear incorporated in them. 

A useful unit is that fitted withaself-contained differ- 
ential, providing any speed ratio down to zero and 
reverse. For these exceptionally low speeds the 
teeth of the differential gear cannot be made suffi- 
ciently robust to enable the full horse-power capacity 
of the gear to be obtained at minimum speed. Over 
the entire output speed range this type of gear can 





changed whilst the machine is running or while it is 


only transmit constant torque which is equivalent to 











FiG. 39—CHANGE-SPEED GEAR -Box 


Special designs incorporating a self-contained lubri- 
cating system enable the gear to be mounted vertically, 
whilst combinations with single or double worm 
reduction gears enable the maximum speed to be 
obtained with constant horse-power. A back view 
of a C.A.V. capstan lathe equipped with the H-gear 
is given in Fig. 37, the speed range being 250-2500 
r.p.m. 

The H-gear column unit shown in Fig. 38 has been 
developed to meet the case of machines requiring 
countershafts to enable the desired speed ranges to 
be obtained from standard motors without the use of 
staging and long belts. The units can be mounted on 
a bracket fixed to the machine or in the most suitable 
adjacent position on the floor. The drive is taken 





from the H-gear pulley over two adjustable jockey 
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pulleys on the column direct to the largest pulley 
on the machine to be driven. At the top of each 
column is the lever which controls the speed given 
by the H-gear, and consequently the speed of the 
machine. It is claimed that by the use of this unit 
an out-of-date machine can be made to compete with 
the latest type of machine, especially if frequent 
speed changes are necessary. 

An example of a change-speed gear-box made by 
David Brown and Sons (Hudd.), Ltd., of Hudders- 
field, is shown in Fig. 39. Needless to say, it does 
not give stepless speed variation, but is included here 
as an example of a relatively high-power three-speed 





unit, with the gear changes obtained’ by clutches, 
the gears being in constant mesh. It is used for the 
top tumbler drive for a dredger. The unit transmits 
a normal power of 225 H.P. for twenty-four hours per 
day and reduces the speed from. 716 to 137, 126, or 
103 r.p.m. The gears comprise five pairs of generated 
single helical gears of 17in. and 22in. centres. A lever 
operating mechanism is fitted with the handles inter- 
locked to avoid conflicting movements. By reason 
of the continuous running conditions and the peak 
load, which may reach 550 H.P., a hydraulic coupling 
and a forced lubrication system are provided. 
(T'o be continued.) 








Theoretical Discharge of Air from 


Ports in 


a Duct. 


By W. S. BROWN, M.A.* 
No. II. 
(Continued from page 588, November 25th.) 


EFFECT OF FRICTION ON. THE FLOW. 


T\HE experiments have shown that the measured 
values of the velocities and angles of discharge 
are in good agreement with those predicted by the 
simple non-frictional theory. It may therefore be 
supposed that, in general, friction has little effect on 
the flow. To take account of it it is necessary, as in 
the case of turbulent flow in a pipe, to assume it 
equivalent to a retarding force per unit area of surface 
proportional to the square of the speed, the density, 
and a funetion of the Reynolds number. Transforming 
the appropriate equation of motion 
u fd Cu? — =? 
sa 
by introducing average values of the differentials at 
any section and making use of the equations of con- 
tinuity and the orifice discharge equations, we obtain 
after rather iengthy analysis 


Up—_g—2 cos 8 Up_1+Ur= 


ee ce 
2 





Up—o—Ur 
where 
a=length between adjacent edges of two neigh- 
bouring ports, 
b=length of each port, 


en.” {(R), where P is the perimeter and A the 


area of any section and f (R) a function of 
the Reynolds number assumed constant, 
6 has the same value ‘as before, and wu;_¢ is 
written for u;_ 9, r_1 &e. 

The expression C [a u;_, +46 (ur _, + u;)| is pro- 
portional to the friction drag between the (r—2)nd 
and rth ports, so that when it is zero the equation 
reduces to its previous form, 

Up—_2—2 cos 6 up_y + Up=0. 

The equations are (wu—2) in number and may be 
solved successively in reverse order, starting with the 
result u,=0. 

The right-hand side of the equation may be trans- 
formed to ‘ 

2 —$ = 
u,_, + 35 (u,_, + ur*) 
Vr—_1 + Ur 
and is therefore in general small (since C sin 6 is small), 
except perhaps at the early ports, where v;_; and v, 
are small. 
Write 
Ur_2—2 cos 8 uUp_y+up-=C sin 0 Qp_i. 

Since C sin 6 Q,_; is small, we may obtain an 
approximate solution of the system by replacing the 
values of the w’s in Qr_, by their known values when 
C=0. 

We then have 


a 
2 C sin 6 





N 


Ur=ur' +C pA Q; sin (s—r) 0, 
s=r+l1 
where u,’ is a solution of the equation 
Ur—2—2 cos 0 uy + up=0. 
This result may readily be verified. 

By means of this formula and the two boundary 
conditions it can be shown that the effect of the 
friction is to cause a readjustment of the velocities v; 
and hence of the discharge quantities, so that more 
air is discharged from the early ports and less from 
the later ports. 

With the experimental value 

C= [ 0- 0009+ 0-0763 eid j r 


computation for the case of the N.P.L. trunkway 





* Aerodynamics Department, N.P.L, 


(where a=5, b=10, P=60, A= 225) shows the friction 
correction to be entirely negligible. In the case of 
the first port in ten, for instance, the discharge quan- 
tity is increased by slightly less than 1 per cent. and 
the change is less than this for all the other ports. 


METHODS OF MAKING THE DISCHARGE QUANTITIES 
UnrIFoRM. 


It has been shown that the discharge quantities 
may be made more uniform by increasing the cross 
section of the trunkway or by decreasing the size of 
the ports or by guiding the exit streams from the 
ports. We now investigate methods of making the 
discharge quantities equal. The first of those which 
suggest themselves is to vary the sizes of the ports 
while keeping the trunkway of constant cross section. 

Introduce N quantities Bo, (r=1, ...m) to repre- 
sent the orifice areas and, on the assumption of a 
uniform coefficient of discharge n, N other quantities 
B,; to represent the areas of the jets at the vene 
contracte. 

The equations of continuity now become 
Ur—1,r—Ur, +1 = 2 Op Vp = K, where o, ay’ 
and K is a constant since the exit quantities are to be 
equal. Thus uy,r+1=(n—r) K. 

With thin walls and no guiding of the exit streams 
Wr= Ur. 

The total head equation now gives as before 

op ataut_ tut, 


Introducing the values of w, and w;y_1 and writing 


ae ae 
vet = [= KtA/Be, 


we obtain 
1 1 2 
———— =— (n—r+1) 
By Bien A 
Or summing from 2 to r 
1 1 1 
Be7Bet a (r—1) (2 n—r) 
or 
1 1 1 
BB, + a 4? (r—1) (2n—7). 


Thus once the cross section A of the trunkway and 
the area Bo, of the first port (or for that matter, the 
area of any one of the ports) and the number of ports 
have been fixed, the areas of the other ports are deter- 
minate. 

The angles of discharge are not equal, but are given 
by 

Bro 
tan or= 9 (n—r+}3) 4 at the vena, 
or 
tan %=(n—r-+}) ee at the orifice plane. 


Taking »=0-6, A=225, and By:=52-0, as in the 
N.P.L. tests, and computing the areas by the above 
formule, we.get for ten ports :— 


Port Calculated Measured 
No. area. area. 

© ts 52-0 52-0 
Bs 44-8 42-4 
a 40-4 38-1 
Sw 37°5 36-7 
tee 35-5 35-7 
eas 33-9 33-5 
aoe 32-9 34-7 (?) 
BD cas 32-2 33-8 (2) 
Ds 0s 31-7 30-3 
ee 31-4 30-2 


The measured areas were those obtained experi- 
mentally in the N.P.L. for conditions of equal dis- 
charge. The formula is thus reasonably accurate. 

Note that the port areas tend to equality as the 
area of the trunkway increases. 





When guiding or baffling of the exit streams occurs 


write wp=c¢ Ur. It is obvious that the result is now 


1 i l e? F ue 
BB tae (1) Ann) Osesl. 


Hence for any given value of A the effect of guiding 
is to make the port areas more nearly equal. 
The angles of discharge are given by 
Ur i Ur 
tan gr=e 7" oF tan ems = 


Hence the discharges are more nearly normal to 
the ports and the discharge angles more nearly equal. 


SeconpD MetHop oF MAKING THE DISCHARGE 
QUANTITIES EQuAL—BY VARYING THE CROSS- 
SECTIONAL AREA OF THE MAIN TRUNKWAY 
WHILE KrEPING THE Ports oF EQUAL SIZE. 

Introduce N quantities A;,r+1 to denote the cross- 
sectional area of the trunkway at the point where the 
velocity is Ur,r+1. The equation of continuity now 
becomes 

(A U)r—1,r—(A U)r, rp =C, 

where C is the constant discharge from each port. 

As before, 

Up? +- we? = wy. a ee 
But now, since 
Br=Br-1, tr=vr—1 (By vr=C). 
Hence, 
Wrp=Ur—} 
or 
w,=constant for all values of r. 

With no guiding of the exit streams the momentum 

equation gives 
(Ae u*)r,r+1—(Ap u*)r_a,r + Cou, 
=(A p)r-1,r—(A p)r, r+1 


or, by.the total head equation, 
Wr = —— 


> =| (A u*),_ 1,r—(A U)p, } | . 
Since wr=constant, this becomes 
(A u®)p_31,-—(A u*)p, r41=K (constant for all values 


of r). 
Hence 
(I) (A u*),, p44 = (n—1) K. 
Also 
(A &)r—1,r—(A U)s, p41 =C 
so that 
(IT) (A &U)p, r41=(n—7) C. 


Dividing (I) by (IL), w#,r+1=K/C=constant for 
all r except for r=n-+1. In the latter case each of 
the equations (I), (II), vanishes, and division is 
impossible. 

Substituting in equation (II) for u,,,+1, we get 

Ar, r41=(n—r) C?/K. 
Hence 
i-—-f 


Ar,r4+1=—'- Ag - 


In particular, 


1 
An-1,0n=> Ao . 

If the cross section of the duct decreases linearly as 
the distance from the entrance, the above condition 
is satisfied. In the N.P.L. experiments with a duct 
of this type with ten ports, it was found that the 
discharges were uniform within 5 per cent. when the 
end area was one-tenth of the inlet area. 

With guiding of the exit streams we have e uy 
instead of w;,, so the condition w,y=constant still 
holds and the result is the same as before. 


Fitow TuHrouGcH Aa Lone SLovT. 


It is obvious that the theory previously given cannot 
hold whatever the shape of the ports. For instance, 
if the ports are very long in relation to their depth it 
is impossible to assume a single value for the velocity 
of discharge or angle of discharge. It may, in fact, 
be largely due to the elongated shape of the ports in 
the N.P.L. tests (breadth=5 em., length =10 cm.) 
that the agreement between the theoretical and experi- 
mental results is not better. This raises the question 
of what would be the type of flow from a single long 
slot. The preceding theory takes no account of the 
distances between successive slots, so that we may 
get an approximation to the flow through a long slot 
by supposing it composed of n equal ports in series, 
and proceeding to the limit where n tends to infinity. 

Let the cross section of the trunkway be as before 
A and let the area of the slot be By. Write B=7n Bo. 
Suppose the slot divided into N ports of equal area Co 
and write C=7 Co. 

Then by the previous theory, 


U cos : 
ae Oe | cos (n—r+4) 6, 
where 
Sl ball: 
an 2° 2A e 





Now we may suppose C chosen so small to start 
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with that tan 4 may be replaced by : so that 6 


But nC=B=const. Therefore n 2: 
Aus. Ab 
stant. Replacing 0 in the equation for v, we have 
7 B 
we RA Bt yt) 
ites B A a a 
A 


Now let J be the length of the slot and z the distance 
of any component port from the upstream end. We 
may then write x for r and a/l for r/n, so that 





r B 

Rivers: cae B(\_?41) 

+ a i eae Bes 
li 4 


Proceeding to the limit when n—>>c , 


Wy ma. — COS Bi #) ‘ 
sin 2 Aadivs A 
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Thus the normal component of discharge velocity 
increases towards the downstream end of the port, 
and the discharge angle 9z decreases similarly. This 
was observed in the experiments.* The total dis- 
charge quantity is given by 

l 


Q= nb 


0 


where 6 is the breadth of the slot and 7 b l= Bo=B. 
Evaluation of the integral gives Q=A U, showing 
that the formula for vz is consistent with the equation 
of continuity. 

We can also calculate the shape ¢f a slot such that 
the discharge velocity shall be uniform. 
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By previous theory, 
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Now suppose the openings By; chosen so that each 
has the same length in the direction of the length of 
the trunkway, while their heights perpendicular to 
this length diminish steadily. We may regard a slot 
of variable width as made up of a number 7 of 
orifices of the above type, where n is made to tend 
to infinity. If 82 be the width of each of these 
elementary orifices and 1 the length of the slot, 
we have 


n8x=l, 
and we may write 
rOa=xz, 
Hence 
fem 
n 1° 
Then 


Bor=yr 8 x=y 8 x. 


Introducing these values and proceeding to the 
limit when n —>>0, 
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This gives the width of the slot at any point z. 
total area of the slot is 
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This formula fixes the initial width y, of the slot. 
This type of slot is not unique, however, but is the 
only one such that the discharge per unit length is 
constant. 

Uniform discharge could, of course, also be obtained 
from a uniform slot in a uniformly tapering duct. 











A Visit to a Switchgear Works. 
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"NHURSDAY, December Ist, marked the silver 

jubilee of Ferguson, Pailin, Ltd., the switchgear 
manufacturers, of Higher Openshaw, Manchester, 
who in 1913 established in Edward Street a works 
with two workpeople. In 1918 the number of workers 
employed was 100. To-day no fewer than 2600 are on 
the pay roll. The expansion of business has, needless 
to say, been attended by many extensions and altera- 
tions. While the original works had a floor area of 
186 square yards, the present factory in Buckley Street 
has a ground floor area over two hundred times 
greater. A visit we paid to the works last week was of 


stainless steels. There are many horizontal and 
vertical boring machines, capable of accurate, 
machining at very high speeds, and a battery of high- 
speed radial drilling machines with centralised control. 
Other tools are combination turret lathes, capstan 
lathes, sensitive drilling machines, and automatic 
drilling and tapping machines. In the automatic 
screw machine section the latest principles in machine 
tool practice are also adopted. Of no less interest is 
the tool room. In this department are to be found 
such machines as the Keller automatic milling 
machine, a truly wonderful tool, the Société Genevoise 








the photographic reduction and enlargement of all 
working drawings. A normal photographic process 
is employed for producing a small film negative from 
every drawing, irrespective of whether it be in the 
form of an original pencilled drawing or an ink tracing. 
As these film negatives occupy @ very small space it is 
possible to store in a small fireproof safe cabinet 
records covering a period of many years, and for 
additional safety to provide duplicate sets some 
distance apart. Drawings measuring 40in. by 30in. 
may, for example, be reduced to quarto size, making 
it possible to file about 15,000 drawings in a standard 
four-drawer quarto size cabinet. 

Equipment is available for pressure testing up to 
500,000 volts in the E.H.T. laboratory, shown in 
part in Fig. 1. Power factor tests on insulating 
materials are made on a Schering bridge with 
a@ pressure range of from 3000 to 132,000 volts. 
Designed and manufactured for the most part by 
Ferguson, Pailin, the bridge is housed in a metal 
kiosk to secure electrostatic shielding and safety to 
operators. Accurate measurements of the power 
factor of bushings taken at various stages in manu- 
facture provide an invaluable indication of quality 
and soundness. Changes in power factor as small as 
from 0-01 to 0-01001 can be detected and the bridge 
is in constant use for maintaining the requisite 
standard of insulation security on products. 

Instrument transformers are manufactured in 
large quantities. Each transformer is tested to ascer- 
tain its conformity to the relevant British Standard 
specification. Transformers having commercial accu- 
racies are tested in the routine test department, 
where they are balanced against standard transformers 
of the firm’s manufacture, certified for accuracy 
by the National Physical Laboratory by means of 
Silsbee direct-reading A.C. bridges capable of 
measuring errors with an accuracy of | part in 1000. 

Many instrument transformers supplied are used 
in connection with large-scale energy measurement 
schemes. Such equipment must be of high accuracy, 
and is specially tested in the precision laboratory 
(Fig. 2) on a bridge capable of measuring errors with 
an accuracy of | part in 10,000. With the exception 
of the galvanometer and some of the resistors, the 
complete equipment was designed and manufactured 
by the firm’s technical staff. A simplified diagram 
of the connections of the testing arrangements is 
given in Fig. 3. To avoid stray field effects the 
lay-out was carefully planned. The primary current 
passes through the inner of two concentric tubes 
suitable for carrying up to 2500 amperes, the 
outer tube being broken in three places for the 
supply to current transformers on test. Current 
supplied to the primary bar is obtained from 
the heavy current side of a specially designed trans- 
former, with electro-statically shielded windings. 
The primary windings of this transformer are directly 
connected to a generator, and the current in the 
primary windings of the current transformers is 
controlled by varying the generator excitation. A 
range of primary current loading from 5 to 125 
per cent. of full load can be obtained without switch- 
ing off or altering any connections during the test. 

The secondary current of the transformer under 
test is compared with that of a standard current 
transformer of the same ratio by balancing the 
voltages across standard resistors R, and R, con- 
nected in the respective secondary circuits. A 
potential divider r, is connected across the standard 








FIG. 1—PART OF H.T. LABORATORY 


considerable interest, both as regards modern heavy 
duty switchgear design and workshop equipment. 
In equipping the extensive machine shop no pains 
have been spared to secure the best tools for the work 
which modern switchgear manufacture entails. 
Machines of the latest electro-pneumatic design in 
the press section, having a punching capacity up to 
300 tons, are capable of operating on heavy gauge 








* Loc, cit., page 24, 





FIG. 2—PRECISIO 


jig boring machine, Holbrook and Monarch tool room 
lathes, and automatic and semi-automatic grinding 
machines, &c. For training apprentices a school has 
been formed in which all boys entering the trade are 
given a preliminary training in theory and practice. 

Of special interest to those associated with draw- 
ing-office organisation is the drawing stores. The 
space available for the storage of drawings having 
become inadequate, a new equipment, supplied by 
Barron and Crowther, has been put into operation for 











NN CURRENT TRANSFORMER LABORATORY 


resistor R,, which has a value four times that of 
R,, and 4 per cent. of the divider 7, consists of 
a slide wire. The resistance to centre of the wire is 
one-quarter of the whole resistance of 7,. If the 
currents in the two standard resistors are equal, 
the galvanometer gives no deflection when the sliding 
connection is at the centre of the wire. The position 
of the sliding connection on either side of the centre 
point of the wire gives a direct measure of the differ- 
ence in magnitude of the two secondary currents. 
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The slide wire contact is fitted with a dial calibrated 
-to read percentage current error directly up to 
plus or minus 2 per cent., the seale being of such a 
magnitude that about jin. represents 0-02 per cent., 
and it is therefore quite easy to read the scale to 
within 0-005 per cent. and to estimate to 0-001 per 
cent. 

A secondary divider 7, is connected across the 





up to 750 mVA, all incorporating the vertical isolation 
principle with built-in motors for handling the 
circuit breakers which are completely segregated 
from other portions of the units by substantial steel 
screens, a feature which is invaluable in the solution 
of the fire protection problem. ‘The cables and boxes 
are shielded and in the event of fire damage is localised. 
The unit shown in Fig. 4 is for single bus-bar installa- 





stafidard resistor R,. This divider is tapped in|tions. For duplicate bus-bar switchboards, “ off- 
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FIG. 3—CONNECTIONS FOR POTENTIAL DIVIDER BRIDGE 


steps of 0-5 per cent. of its full resistance, and it is 
used in cases where the ratio of the current transformer 
under test cannot be matched by a standard current 
transformer ratio. Normally, the divider contacts 
are left at the extreme ends of the divider. The 
vibration galvanometer can only have zero reading 
if the voltages across R, and the tapped section 7, 
are equal in magnitude and of the same phase. 
A condenser C is therefore connected across 
part of the divider r,, with a switch for alter- 


ing the connections according to whether the 
current in R, is lagging or leading with respect 
to the current in R,. The amount of the 


capacitance required to bring the galvanometer 
reading to zero when the current magnitude is in 
balance is a direct measure of the quadrature current 
necessary to counterbalance the phase difference 
of the two secondary currents, and is therefore a 
measure of the phase error of the current transformer 
under test. 

The ratio errors of the standard current trans- 
formers are in the neighbourhood of 0-01 to 0-005 per 
cent., and the phase errors 0-2 to 0-4 minutes from 

















Fic. 4—33-KV METALCLAD SWITCH UNIT 


125 down to 5 per cent. of normal full load. The 
transformers and resistors have small errors which 
are known, and thse are computed to form the 
very small correction factors which are added 
to the direct set readings. All the components 
have been tested at the National Physical Labo- 
ratory and the errors are therefore accurately known. 
The accuracy of the complete testing equipment 
depends on the calibration of the resistors and 
standard current transfermers, but the sensitivity 
depends on the vibration galvanometer. The sensi- 
tivity varies with the secondary current of the trans- 
formers and at 10 per cent. of normal full load it is 
about plus or minus 0-005 per cent. in ratio and 
0:2 minute of phase angle. At higher loads the 
sensitivity is correspondingly greater. 

Coming now to some of the firm’s switchgear pro- 
ducts, three principal types of switchgear units are 
made for 22 kV and 33 kV systems and for ratings 





load ” bus-bar selection is obtained by breaker trans- 
fer, or, alternatively, “ on-load ”’ bus-bar selection 
can be provided by the use of two circuit breakers 
with independent operating mechanisms in a single 
breaker tank, as shown in Fig. 5, an arrangement 
which offers the advantage of obviating the use of 
knife selector switches or removable plug type 
isolating contacts. Change-over from one set of 





FiG. 5—DUPLICATE BREAKERS IN A SINGLE TANK 


bus-bars to the other is carried out by closing the 
second half of the breaker, thus coupling both bus- 
bars together and then tripping the first half. Thus 
all switching takes place in a circuit breaker, and not 
on isolating switches. In the case of switchgear 


electrically operated, the change over can be effected 
from the control panel. As the double circuit breaker 
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“THe Encinzer” 


FIG. 7—GENERAL 
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ARRANGEMENT OF 6°6- KV 


is arranged for tertical isolation, the easy mainten- 
ance obtainable with single bus-bars can be secured. 
For 350 mVA and above, this is carried out by motor- 
operated lifting screws in the side pedestals. 

Circuit breaker spring closing mechanism, shown 
in Fig. 6, has been developed to meet require- 
ments where direct hand closing is impracticable. 
The call for this gear will no doubt be aug- 


mented by the new B.S. breaker specification, 
which recommends non-manual closing for any 
breaker having a_ short-circuit rating above 


150 mVA or when breakers are closed against 
circuit current exceeding 10,000 amperes. Apart from 
other considerations, breakers for a short-circuit duty 
exceeding those limits become rather too heavy for 
direct hand closing, and spring mechanism is advan- 
tageous. Where it is not desired to go to the expense 
of electrical closing mechanism or to have the breakers 
entirely controlled from a remote position, it has much 
to recommend it. The springs shown in the illustra- 
tion are compressed by hand through a mechanical 
reduction device and are held by a catch. To close 
the breaker this catch is released, either by a small 
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Fic. 6—-BREAKER SPRING CLOSING MECHANISM, 


electrical release coil, by hand at the unit, or by a 
lanyard from a distance. Stored energy in the springs 
closes the breaker rapidly and completely even 
against the rated fault current. When the breaker 
has been closed the springs can be set ready for 
another closing operation. A time delay mechanism 
may, if desired, be incorporated to release the loaded 
springs in a few seconds after the breaker has tripped, 
thus making the breaker a one-shot reclosure unit. 
Of the switchgear installations at present under 
construction, one of the most interesting is an 
air insulated metal-clad unit with a short-circuit 
rating of 750 mVA for the St. Marylebone Borough 
Council. Although the system voltage is 6-6 kV, 
the insulation is suitable for 11 kV. The general 
arrangement of one unit of the switchboard, which 
is to be installed in an entirely new building 
at some distance from the existing power-house, 
is shown in Fig. 7. When completed the new 


MAIN 


———DURASTEEL BARRIER 


f) 


ISOLATING SWITCH OPERATING 
WHEEL FULLY INTERLOCKED 
oc.8 





Swain Sc. 


METALCLAD SWITCH UNIT 




















Dero. 2, 1938 


THE ENGINEER 





613 








switchboard will provide an alternative feed to the 
distribution system, and will go far to maintain 
supplies in the event of any major accident to the 
other feeding point. The whole of the installation has 
been designed to provide a maximum sccurity against 
accident, fire, and war risks. Main and auxiliary bus- 
bars are provided having a capacity of 3000 amperes. 
Each outgoing feeder has associated with it two oil 
circuit breakers, one connecting it to each set of bus- 
bars. The two circuit breakers can be closed at the 
same time and thus afford ‘ on-load” bus-bar 
selection and standby plant. All the circuit breakers 
are fitted with solenoid mechanism and can be 
operated locally or from the control room on the top 
floor of the building. 

The feeder units are rated at 6€00 volt, 800 
amperes, three-phase, and the interconnector units 
6C00 volt, £000 amperes, the breaking capacity being 
750 mVA in each case. The circuit breakers are 
standard units with round tanks. They are arranged 
for vertical isolation. Motor-driven built-in screw 
jacks are provided for raising them into the “‘ engaged”’ 
position, and space is available for lifting the breakers 
from their tanks in situ for inspection. Automatic 
shutters are fitted to the fixed portions of the units 

















FiG. 8—RECONDITIONED BREAKER 


so that when the breakers are isolated all live parts 
are shrouded. Interlocks are incorporated in the 
raising and lowering mechanism, the shutters, breaker 
operating mechanism, and between the oil circuit 
breaker and the feeder cable isolating and earthing 
switches to prevent incorrect operation. 

The bus-bars are of hollow square section copper 
and are rigidly supported on post type porcelain 
insulators throughout their length. Each phase is 
segregated by earthed metal screens and insulating 
rings are fitted at intervals throughout the length of 
each bar to prevent the longitudinal spread of arcs 
caused by faults. Each set of bus-bars is entirely 
encased in a “ Durasteel ’’ chamber. The main and 
auxiliary bars are housed in separate compartments 
of the switch house. The whole of the unit is so 
constructed that it is self-supporting from the founda- 
tions upwards and entirely independent of the 
enclosing masonry for its rigidity and mechanical 
soundness. Outgoing cables are terminated in com- 
partments midway between the oil cincuit breakers 
relating to main and auxiliary bus-bars on the ground 
floor of the switch house. Connections pass imme- 
diately from the sealing boxes to isolating and cable 
earthing knife switches, which are hand wheel 
operated from the adjacent passageways. Imme- 
diately above the knife switches are the current 
transformeis for instruments, meters, and protective 
purposes, and at this point the cable connections are 
joined to the cross-over trunkings which terminate at 
either end on the ‘ feeder spouts ”’ of the main and 
auxiliary circuit breakers. Sealing boxes, isolating 
switches, current transformer chambers, and cross- 
over connections are phase segregated throughout 
their length, and encased in ‘‘ Durasteel ’? chambers. 
Hinged doors are provided, where necessary, on the 
chambers for inspection purposes. All the control 
cables, multi-cores, and small wires are carried in 
asbestos-lined ‘‘ Durasteel ” troughs clear of all the 
primary equipment to the control room. 

Electrical safeguards have also been included. 
Translay bus-bar protection isolates any fault by 
opening of a minimum number of oil circuit breakers 
and is instantaneous in operation. The translay 
system incorporates both the leakage to frame and 
the balanced earth leakage systems of fault detection, 
and this double line of defence ensures immunity 
from unwanted tripping. A special feature of the 
scheme is the application of a single relay to each 
feeder circuit. There are no multi-point tripping 
relays and the possibility of shut down occurring 
through accidental operation is to all intents and 
purposes precluded. Facilities for testing are also 
enhanced, 

Much attention. has recently been devoted by the 


been in service for a number of years. Frequently 
it has been possible to increase the rupturing capacity 
by rebuilding the contaets with cross jet explosion 
pots and occasionally by reinforcing the operating 
mechanism. Short-circuit tests carried out on these 
reconditioned circuit breakers have in some cases 
made it possible to give a guaranteed short-circuit 
rating in accordance with the latest switchgear speci- 
fication. A circuit breaker reconditioned by the 
addition of cross jet explosion pots and alterations 
to the mechanism is shown in Fig. 8. 

Another important job in hand is the construction 
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Fic. 9—11-KV METALCLAD SWITCH UNIT 


of two extension switchboard units for the Kirkstall 
power station of the Leeds Corporation. The original 
switchboard at that station was installed about ten 
years ago and since then units have been added and 
the bus-bars have been sectionalised. One of the new 
units is shown in Fig. 9. Of duplicate bus-bar metal- 
clad construction, the switchgear has a rupturing 
capacity of 1500 mVA at 11 kV, each unit being 
arranged for on-load bus-bar selection, with two 
entirely independent oil circuit breakers. One 
breaker is arranged to connect the front bars to the 
cable circuit and the other the rear bars to that 
circuit. Motor-operated screw jacks in the side 
pedestals of each unit handle the . vertically 
isolated breakers. Provision is made between 
the pedestals for the breakers to be opened 
up for contact maintenance and _ inspection. 
Throughout the switchboard the three phases are 














FiG. 10-HIGH RUPTURING CAPACITY FUSE 


segregated, the breakers rated up to 2500 amperes 
having triple tanks. The main switchgear is now 
arranged in two sections separated by a fireproof 
wall and both sets of bus-bars have a bus section 
switch on opposite sides of the wall. The two sections 
of the main bus-bars can also be coupled together 
through a reactor, which limits the short-circuit 
capacity on either section of the bus-bars to the rated 
value of 1500 mVA. 

Work in the research department has recently 
resulted in the production of a range of high-rupiuring 
capacity fuses, having a short-circuit rating of 25 mVA 
on a three-phase, 400-volt system, in accordance with 
the appropriate B.S. specification, although certain 
sizes have been tested up to nearly 50 mVA. The 
fuse consists of a pure silver element in a ceramic 





firm to modernising old circuit breakers which have 





barrel and by a special method of attaching the 





fusible portion to the spun brass caps of the cartridge 
it has been possible to obtain a particularly favourable 
fusing periormanve. For each current rating above 60 


” 


ainperes, two fuses, designated ‘‘ slow”’ and “ fast ”’ 
are available, with different time characteristics, 
which enable discrimination to be obtained on 
overload operation up to at least ten times 
full load. A fuse contained in a moulded casing is 
shown in Fig. 10. A loose handle is employed for 
removing tho fuse. To indicate whether a fuse has 
blown, a neon indicator has been developed, which 
can be plugged into the back of the fuse carrier, as 
shown in Fig. 11. If the fuse is intact, the neon 
lamp in the plug handle does not light, but if 
the circu.t has been broken by the fuse a P.D. 
is naturally set up across the terminals and the neon 
lamp glows. The firm’s claims for these fuses are 


consistency of calibration to their time overload 
minimum deterioration, 


characteristics, and relia- 





F1IG. 11—NEON- INDICATOR FOR TESTING FUSES 


bility on all overloads and short circuits within the 
fusing rating. 

Many other jobs we have been unable to find 
space to mention were in hand, including the 
construction of some 132 kV outdoor circuit breakers 
for the Central Electricity Board. 








Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of 
our correspondents.) 


“THE EVOLUTION OF PHYSICS.” 


Srr,—I have read the review of “ The Evolution of 
Physics ’’ which appears in your issue of October 14th. 
I am very grateful to you for calling attention, so directly 
and emphatically, to the facts of the Michelson-Morley 
experiments. The results of these experiments have 
been misstated so often that your correct explanation 
may indeed “come as a shock to the reader.” Your 
review will cause readers to “stop, look, and listen,” 
and will assist in the establishment of the true philosophy. 

Please accept my thanks for your generous references 
to my connection with these researches. 

Dayton C. MILLER. 

Department of Physics, ° 

Case School of Applied Science, 
Cleveland, Ohio. 
November 16th. 


[In 1905, Mr. Miller repeated the Michelson-Morley 
experiment and obtained results which appear to indicate 
the existence of a genuine positive ether drift. The 
amount of the drift, he concluded, varied slightly with 
the season of the year, and at times reached a value 
equal to about one-third of the earth’s orbital velocity. 
In spite of this and similar evidence, including more 
than a suspicion of evidence to the same end provided 
by Michelson’s and Morley’s own experiments, it is 
very commonly asserted that no trace of ether drift has 
ever been detected.—EbD., THE E.] 








An EnNGINEERING Frirmw’s CENTENARY.—We have 
received an interesting little book entitled “‘ A Hundred 
Years of Progress,” by the late Mr. Thomas L. Price, in 
which is recorded the history of Blackstone and Co., 
Ltd., of Stamford, Lincs. This well-known firm was 
founded by Henry Smith, who opened a small engineering 
and millwright shop in Sheep Market, Stamford, in 
1837, under the name of H. Smith and Co. In succeeding 
years the concern changed its name several times until 
1889, when it became a limitéd liability company under 
its present title. Up to the year 1896, when it 


entered the oil engine market, the company was principally 
concerned with the manufacture of steam engines, boilers, 
agricultural and food-preparing machinery. After describ- 
ing in an interesting manner the development of the 





firm during its first 100 years, Mr. Price concluded the 
book with a number of reminiscences of Royal Shows. 
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Blowers and Exhausters for Industrial 
Application. 


YHE “ Marshall” Roots type high-speed blowers and 
exhausters now being manufactured by Sir George 
Godfrey and Partners, Ltd., of Hanworth, Middlesex, 
have been produced for the pressure charging of oil engines, 
the supply of compressed air to passenger aircraft, and for 
industrial application where weight and size are of import- 
ance. A comprehensive range of sizes is available, 
embracing capacities of 20-30 cubic feet per minute up 
to 2000 cubic feet per minute. The pressures range from 







































































‘ 
ment and locking device for the gear wheels are employed, 
shown in the sectional drawing. The gears are totally 
enclosed in casings of aluminium alloy or Elektron metal, 
of which the body is also made, but cast iron casings can 
be supplied if required. 

Rotors of bi-metal construction are now in production 
in the firm’s works. It is stated that they have proved very 
satisfactory, both Elektron and aluminium having been 
used. Single and double helical gears are also supplied 
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FIG. 1—CONSTRUCTION OF 


2 Ib. to 14 ib. per square inch (gauge), and as exhausters 
up to 25in. of mercury. 

The design and construction of a typical Marshall super- 
charger is illustrated by the longitudinal and transverse 
sections reproduced in Fig. 1, and the various components 
are shown dismantled in Fig. 2. For high pressures and 
high speeds, steel rotors are employed, made from: solid 








SUPERCHARGER 


when high speeds and silent operation are specially 
required. 

As no oil is permitted to enter the rotor chamber, the 
lubrication of the supercharger is particularly simple. 
Oil seals prevent lubricating oi] passing through into the 
rotor chamber and therefore the supercharger can be 
lubricated, if desired, directly from the engine oil pressure 











drive the blower is excessive. With the Marshall Roots 
type, however, a system of by-passing has been intro- 
duced which governs the delivery pressure, and therefore 
the power absorbed by the blower varies with engine torque. 
When the engine is on light load a very mild pressure 
charging is required, and the by-pass method of contro] 
ensures that this pressure varies at all times with engine 
torque. This type of supercharger has a mechanical effti- 
ciency of about 94 per cent., and therefore at low outlet 
pressures, and with such a high mechanical efficiency the 
power required to drive the blower is small and conse- 
quently a considerable saving in fuel is effected. 

The volume of air displaced per minute by the “ Ideal ”’ 
Roots blower is the product of the total rotor displace- 
ment per revolution and the speed of rotation per minute. 
It should therefore be proportional to the speed. In 
practice, the volumetric efficiency is high with low delivery 
pressures and high speeds of rotation, falling off at higher 
delivery pressures and lower speeds. This characteristic 
is shown by the diagram reproduced in Fig. 4, in which are 
plotted the volumetric efficiencies at Various rotor speeds, 
and at delivery pressures of 4lb. and 8 lb. per square 
inch (gauge) for two sizes of superchargers with short and 
long rotors respectively. Those with which we are now 
concerned are of the latter type. - 

The diagram, Fig. 5, illustrates the characteristics of a 
small Marshall compressor at high, medium, and low 
delivery pressures. In this example the compressor is a 
type 110, having a delivery of about 100 cubic feet per 
minute at a pressure difference of 5 lb. per square inch, 
and it was tested on various engines at different speed 
ratios. 

When pressure charging at high pressure differences, the 
maximum pressure is reached at about 3000 r.p.m., but 
at low pressure differences, 7.e., 3-lb. to 4 lb. per square 
inch, the maximum pressure would be reached at a lower 
rotor speed. This is explained by the diagram, Fig. 4, 
of volumetric efficiencies where low delivery pressures 
show a large gain in volumetric efficiency and where super- 
charger capacity is also of importance in obtaining maxi- 
mum delivery pressure at the lowest rotor speed. It is 
therefore most necessary in this type of supercharger to 
keep the running clearances between the rotors themselves 
and between the rotors and the outside casing as small as 
possible. These clearances do not go up in proportion to 
the swept volume of the supercharger, and therefore the 
larger the supercharger, the greater will be the volumetric 
efficiency at low speeds of rotation. 

In Fig. 6 is shown a diagram of adiabatic efficiency of 
the ‘“ Ideal” Roots .compressor, together with actual 
efficiencies based on gross power obtained at varying 
speeds. These curves show that at high speeds of rotation 
the adiabatic efficiency falls off at the lower pressure 
differences, but that the opposite condition applies at 
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pressure differences over 8 lb. per square inch. 














FIG. 2—COMPONENTS OF SUPERCHARGER 


drawn tubing accurately ground to the involute form. 
The rotors are mounted on hollow shafts of high tensile 
steel, to which they are electrically welded along four 
lines. The shafts are mounted in ball and roller bearings, 
and are driven by a pair of highly accurate spur gears, as 
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FIG. 4—VOLUMETRIC EFFICIENCIES 


will be clear from Fig. 1. We are informed that in these 
gears the maximum back lash tolerated in the cold con- 
dition is 0-0005in., and they are accurately centred to 
within 0-00025in. The tooth profiles are ground, and the 
errors in them do not exceed 0-00006in. A vernier adjust- 





supply, and this oil is then returned to the engine sump. 
As the oil is used only for circulating through the gears 
and bearings, the consumption is nil, and the rotors remain 
at all times perfectly dry. 

The pressure charging of the constant speed oil engine 
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FiG. 5-BOOST PRESSURE AT VARYING SPEED 


is a straightforward undertaking with this type of com- 
pressor. The firm states that with the ordinary type of 
mechanically driven blower, the power required to drive 
the blower remains constant, regardless of engine torque, 


FiG. 3—ELECTRICALLY - DRIVEN 





and on light loads therefore the extra fuel required to 


BLOWER 


In Fig. 7 at a is shown a section through a Marshall 
Roots type supercharger; at is shown the relation 
between pressure and volume; at c the adiabatic effi- 
ciency. A definite volume of air represented by A, 
Fig. 7 a, is transferred from the inlet side to the discharge 
side when the upper tip of the right-hand rotor passes 
point B, and the lower tip simultaneously closes the 
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FIG. 6—ADIABATIC AND TEST EFFICIENCIES 


intake. Trapped air is then suddenly compressed by the 
back pressure of the previously discharged air C. Further 
movement of the rotor is resisted by the full discharge 
pressure, which establishes the volume pressure relations 
as a rectangular card—see Fig. 7b. Assuming that this 
compression takes place instantaneously and that the 
capacity of the delivery system is sufficiently large to 
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prevent a reduction of pressure from occurring in it during 
the back flow, the power required to drive an ‘“ Ideal ” 
Roots blower, in which there are no leakage or frictional 
losses, is expended solely in displacing the volume of air 
against the difference of pressure at the inlet and outlet. 
The type efficiency of the Roots compressor decreases as 
the amount of compression increases, the ®xtra work done 
by the Roots, as compared with true adiabatic compression, 
being represented by the difference in area of the two cards. 

The decrease in compression efficiency for the Roots 
compressor is shown in the chart at the right—Fig. 7 c—in 
which the values given are approximate for a discharge 
pressure difference of 14 lb. per square inch. 

The discharge is continuous, but varies in rate, as shown 
by the curved solid line in the upper chart in Fig.’8. The 
combined rate of delivery for both rotors varies appre- 
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FiG. 7—OPERATION OF BLOWER 


ciably from the mean delivery rate, and any increase in 
the rotor speed for a given compression increases this 
variation. It will be seen that pressure pulsations are 
set up in the discharge line by the non-uniform rate of 
delivery and the amplitude of the pulsations increases 
with increase in compression and speed. 

Variation in the torque required to turn the rotors 
through one revolution is shown by the curves in the 
lower group in Fig. 8. The combined torque for both rotors 
varies from 85 to 100 per cent. of the mean torque. Maxi- 
mum torque occurs when the rotors are parallel and 48 deg. 
from the vertical. 

The range of sizes for oil engines made by the firm starts 
at the type 150 and goes up to the maximum of type 1800, 
namely, 0-637 cubic foot swept volume per revolution, 
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FIG. 8—DISCHARGE AND TORQUE VARIATION 


or 637 cubic feet of free air per 1000 r.p.m. Provision can 
be made for driving any two of these compressors in 
tandem, and in the case of the type 1800, the maximum 
permissible speed is 6000 r.p.m. 

An industrial application of a small electrically driven 
Marshal]! compressor will be seen in Fig. 3. It shows a 
compressor set supplying air to the Shell Oil Company’s 
laboratory. 

These units are supplied with electric or engine drive 
or with pulleys for belt drive off existing shafting. By 
reason of their compactness and large capacity for size, 
they use up little space, and a compressor measuring only 
9in. by 8in. by 5in., and weighing 15 Ib., it is stated, will 
supply 80 cubic feet of air per minute. 

We are indebted to Mr. J. W. Marshall, of Sir George 
Godfrey and Partners, Ltd., the designer of the blowers 
described, for the information set out above. 


Perkin’s Discoveries.* 
By HERBERT LEVINSTEIN, M.Sc., Ph.D., F.1.C. 


Str Witi1am PERKIN in 1856 discovered a dyestuff 
called mauve or aniline purple and thus founded the great 
industry of coal tar dyestuffs or aniline colours as they 
were once called. The fiftieth anniversary of this dis- 
covery was celebrated very remiarkably in 1906, both in 
this country and in America. This year we are com- 
memorating the centenary of his birth. We meet most 
appropriately in the hall of the Leathersellers’ Company, 
of which Sir William Perkin was once Master and with 
which his family have been connected since 1790. 

This discovery and the industry created by Perkin in 
1856 ‘and the seventeen years which Perkin afterwards 
devoted to it were indeed decisive events in the history of 
both science and industry. 

William Henry Perkin was the son of a small builder, 
who had saved a little money after a life of great industry. 
He wanted his boy to become an architect: He was sent 
to the City of London School at the age of fourteen, and 
there he came under the influence of an excellent chemistry 
master, Mr. Thomas Hall, fell in love with chemistry, and 
his career was settled for ever. 

At the age of sixteen he went to the Royal College of 
Science and became a student of the great A. W. Hofmann. 


THe Discovery. 


At the age of eighteen, in the early part of 1856, this 
youth was experimenting at home during his holidays. 
Aniline and toluidine, its homologue, were at that time of 
some interest in the Hofmann laboratories. Aniline was 
a rare substance. Perhaps at that time in the whole world 
a few dozen p8ople knew of aniline, fewer still of toluidine. 
He attempted to make quinine by oxidising a derivative 
of toluidine with bichromate of potash. This experiment 
failed. But Perkin thought he would like to try oxidising 
a simpler substance of the same type. 

The simplest substance of this type is aniline. Aniline 
gave him a very unpromising black precipitate. Perkin’s 
master, Hofmann, never bothered with coloured sub- 
stances, nor did any organic chemist of that time bother 
with substances that did not readily crystallise. There is 
no doubt whatever in my mind that any other contem- 
porary and very many since would have thrown this dark 
precipitate into the sink. Perkin thought otherwise. He 
spent some time in trying to remove the colour. No doubt 
he hoped that then he would obtain a nice colourless 
crystalline substance. But he examined also the coloured 
solution ; he did not throw this away. He actually found 
that it would dye silk a brilliant mauve shade. This dis- 
covery is sometimes described as an accident because 
Perkin tried to make quinine and ultimately discovered 
something very different. It is, in fact, the least accidental 
of discoveries. Perkin can have known nothing or very 
little of dyeing, nor were there any dyes that dyed silk 
in the simple way prior to his discovery. They were 
natural products. I cannot personally understand how 
Perkin was led to try to dye silk with this coloured 
impurity. I suppose it was the inspired curiosity which 
distinguishes the great inventor. After that many curious 
things happened. 

Pullars of Perth appear to have been the first to see 
a sample of the dyed silk. Robert (afterwards Sir 
Robert) Pullar wrote: “If it is possible to apply that 
in a practical way, it should be a very valuable matter.” 
Sir Robert said later that prior to Perkin’s invention, 
purple or mauve dyes which were produced in the old- 
fashioned way from dyewoods were so fugitive that 
sometimes a lady would have a new violet ribbon on her 
hat in the morning, and by evening it would be a sort of 
red colour. 

Professor Hofmann and those with him at the Royal 
College of Science, were, however, entirely against him 
exploiting the discovery industrially. Perkin himself 
was afraid of losing caste by engaging in commerce, and 
seldom fails in his publications to point out that his 
discovery did not in any way originate from a desire to 
produce colouring matters as is sometimes stated. 

Such, however, was his courage and so touching the 
confidence of his father that the adventure was under- 
taken. A small works was built at Greenford Green. 
All his father’s savings went into the undertaking. What 
faith was placed in this boy, the simplest, most lucid, most 
modest of men, yet with a courage and self-confidence 
in his own ability to risk his scientifie career, his brother’s 
career, and his father’s life savings on this chance dis- 
covery! How could he know that this discovery would 
be followed by others ? Perhaps it would have deterred 
him had he known of the fierce competition which was 
to ensue. 4 


LARGE-SCALE PRODUCTION. 


To make a new product in the laboratory is a simple 
matter for an organic chemist. To make a new substance 
on the large scale, to sell it, to make money out of it, 
is a very different thing. 

Rather impure aniline was his raw material. Many 
thousands of tons a year of aniline are now made. “In 
1856,” says Perkin, “‘ } lb. of aniline was esteemed quite 
a treasure, and it was not until a great deal of time and 
money had been expended that I succeeded in obtaining 
these substances in large quantities at a price sufficiently 
low for commercial pi ses.’ After very numerous 
experiments, Perkin tells us that nitrobenzol seemed 
to be the only source of aniline. Was this not obvious ? 
Certainly now to every chemist. Certainly not then. 
“Tt involved the establishment of a new manyfacture, 
nitrobenzol at that time not being a commercial article, 
and though it could be produced in small quantities 
without much difficulty, when tons were required at a 
limited cost, many obstacles presented themselves.” 
Nitrations, in fact, had never before been carried out 
on the large scale. Are we surprised that Perkin found 
this rather a serious proposition ? At the Perkin Jubilee 
banquet in 1896, Dr. Duisberg, the German representative, 
extolled the garden that German genius had constructed 





* From the Sir William Perkin Memorial Lecture entitled 
—* Sir William Perkin’s Adventure and What has Come of It,” 
arranged by the Society of Chemical Industry in conjunction 
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out of Perkin’s modest little flower. It is uncommonly 
interesting, therefore, to read ‘‘that on the Con- 
tinent manufacturers do not appear to have succeeded 
well in manufacturing nitrobenzene. It was not,” says 
Perkin in his quiet way, ‘ until information was obtained 
from England that they were able to produce this body 
at a moderate price.” 

Perkin soon made his nitrobenzene and pretty quickly 
standardised a type of nitration vessel uncommonly 
like those used to-day. 

The next stage was the manufacture of aniline, and 
then the oxidation of aniline to mauve. 


PATENTS. 


Perkin had no experience, no commercial advisers, no 
engineering department, none of the trained assistants 
on which to-day all large works can rely. Yet on August 
26th of 1856 he was ready to take out a patent. Patent 
litigation, indeed, commenced very early in the new 
industry. Medlock’s celebrated arsenic acid process for 
making magenta was patented in January of 1860. This 
patent was freely infringed, became the subject of much 
litigation, and was finally upset in the House of Lords. 
Let no one underrate the importance of patent law 
not only in the development, but also in the orientation 
of this industry. Certainly the Chancery Bar has reason 
to be grateful to Perkin and those of us who came after 
him. 


DyEtne METHODs. 


Dyeing silk with mauve seemed easy because the colour 
ad a great affinity for silk. Yet there was a difficulty 

in getting even level shades. So young Perkin soon 
found that mauve dyed very level shades if applied to 
silk from a soap bath, a method of dyeing which had 
never been used before, but has never gone out of practice 
since. 

But mauve would not dye cotton without a mordant. 
A new method of dyeing had to be discovered before 
mauve could be used on cotton, far and away the most 
important textile fibre in this country. So the tannin 
method was discovered and used in 1857. I personally 
have a feeling that the discovery of this method of dyeing 
cotton by Perkin is a more considerable achievement 
than the laboratory discovery of mauve. It is applicable 
to any colouring matter that forms an insoluble compound 
with tannin, i.e., with any basic colour. 

The manufacture of mauve on the large scale so soon 
after its discovery in the laboratory is, of course, an 
incomparable technical performance. Calico printing, 
too, had his attention, and suitable methods of printing 
mauve were quickly developed. Perkin tells us that he 
distinctly remembers the first time he induced a calico 
printer to make trials of this colour; the only report he 
obtained was that it was too dear. It was not until two 
years later, when French printers put aniline purple into 
their patterns, that it began to interest British printers. 
Is this not something rather typical of our way of greeting 
new inventions ? 

Mauve, however, once launched, became a fashion and 
dyers and printers of fancy shades had therefore to take 
it up whether they wanted to or not. 


Successors TO MAUVE. 

A period of immense activity in research and production 
followed Perkin’s discovery of mauve in 1856 and its 
successful launching on the market. 

The dyestuff we call magenta was obtained by Natanson 
in 1856. The first industrial preparation was by Renard 
Fréres, of Lyons, in 1859. In Germany this dyestuff 
is called fuchsine, the first syllable of which, “ fuchs,”’ is 
the German translation of ‘“‘ Renard ”’— a neat piece of 
nomenclature. Magenta was soon followed by Hofmann’s 
violet, Bleu de Paris, and then the soluble blues and the 
celebrated Nicholson’s blue, Phosphine, some greens, 
Martius yellow, Aurin, and others. Lauth’s violet was 
originally prepared in 1861, though it came on the market 
some years later. It is still in use. 


Long Lire oF THE Earty Dyes. 


Mauve, too, was used for very many years for dyeing 
and printing all manner of textiles. I have here a piece of 
a dress dyed with Perkin’s mauve which Queen Victoria 
wore at the Exhibition in 1862. The shade was appro- 
priate as the Queen was still in half mourning owing to 
the death of the Prince Consort. Apart from this, it was 
used for making lakes and colouring paper, for instance, 
the penny stamps of Queen Victoria’s reign were coloured 
with Perkin’s mauve. Indeed, quantities of mauve for 
one purpose or another were, I believe, used commercially 
for some years after Queen Victoria’s death. 

Aniline black, the successful application of which is 
usually credited to Lightfoot in 1861, is still a most 
important method of dyeing cotton. Magenta and the 
soluble blues are still used. 

Millions of experiments have been made, thousands of 
dyestuffs have been put on the market, yet these endure. 
Is not the hand of the master to be seen in the permanence 
of the objects that he has wrought ? 


Score or InpustrRyY AFTER TEN YEARS. 


By 1868 there were on the market quite a number of 
dyes of which one was picric acid. _Picric acid has a very 
bitter taste and dyes silk yellow. It is obsolete as a dye, 
but was used in enormous quantities during the war as 
the high explosive called lyddite. Perkin tells us of picric 
acid that it is said by some to be.a great improvement 
upon hops in the manufacture of bitter beer. It was, in 
fact, used by the London brewers to give bite to their beer. 
One of the large Burton brewing firms sent to Professor 
Williamson a sample of this beer for the chemist to find 
out why it was preferred to their own. At first they 
drank the samples and gaily sent for more. But Peter 
Griess, who was in Williamson’s laboratory, did find out, 
and as a result became head chemist to this brewery. 
There in his leisure moments he shortly afterwards dis- 
covered the azo reaction which has been very widely 
applied in the chemistry of dyes. 

By 1862 the value of the manufactures of coal tar dyes 
had risen from nothing to more than £400,000 sterling. 
In 1867 the turnover had risen to 1} million sterling, 
although the products were then much cheaper than they 
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had been before. 


days in ten years. 


What a formidable turnover for those 


END oF PERKIN AS MANUFACTURER. 

In the next year, 1868, Graebe and Lieberman dis- 
covered in the laboratory the chemical constitution of 
alizarin, the colouring matter contained in madder root. 
Madder root was in those days extensively cultivated. It 
was used chiefly, though not entirely, for the production 
of fast and bright red shades, known as Turkey red, on 
cotton. In the following year these two German chemists 
in conjunction with the great and beloved Caro, now 
returned to Germany from Roberts Dale, in Manchester, 
took out a patent for its technical production. One day 
later Perkin in England also filed a patent for a practical 
method of making it. It was the beginning of the end. 
True, he was first off the mark, quicker than the Germans 
in getting synthetic alizarin on to the market. In 1870 
and 1871 the Franco-Prussian War interfered with the 
expansion in the German sales. In 1873 the sales of 
alizarin by the Germans were, however, 2} times as great 
as those of Greenford Green. From this moment the sales 
department of the Germans eclipsed that of Greenford 
Green. ‘ The works,”’ says Perkin, ‘‘ would have had to 
be made two or three times as big.’”” Why should he do 
this ? Big business was unknown in England. He had 
made the £100,000 which was the goal of most English 
people in business. Perkin’s greatest delight was in 
chemical research. After seventeen years in industry at 
the age of thirty-five he sold out. To the end of a long life 
he devoted himself afterwards to what is called pure 
research. 

Curiously, however, the Perkin reaction which made 
einnamic acid accessible was very important in the early 
stages in the development of the artificial indigo industry. 
By his discovery of the method of producing cumarin, 
in a sense he became a pioneer in the manufacture of 
artificial perfumes. Stranger still was it that this man, 
who discovered mauve and had the courage to make it 
on the large scale, should have been content later on to 
do a great deal of work on magnetic rotation. This 
physico-chemical work is of great difficulty, but I should 
have thought of quite exceptional dullness for a man who 
had created vast industries. 


MARRIAGE OF SCIENCE AND INDUSTRY. 


The close of the Franco-Prussian War in 1871 gave 
in Germany an immense impetus to the study of chemistry. 

Professors such as the great Adolph von Baeyer and 
that most distinguished chemist, Emile Fischer, were 
glad to be associated with the great German colour 
factories. From von Baeyer springs the synthesis of 
indigo, the technical production of which followed later 


on, one of the greatest triumphs of chemical industry.’ 


But not only indigo, many other substances of industrial 
value, such as the phthaleins, came from the Baeyer 
laboratory or those of his students. For instance, Baeyer 
discovered phenolphthalein, still used to-day under some 
trade name or other as a medicine in many British house- 
holds. This was followed by fluorescein, still used on 
account of its remarkable fluorescence, even in very dilute 
solution, for tracing the course of streams or testing the 
outlet from suspended wells. 

If you treat fluorescein with bromine you obtain the 
famous dye eosine, a charmingly named dyestuff whose 
red lake was once used to colour her late Majesty’s, 
Queen Victoria’s, pillar boxes. LEosine is still used to-day 
for many purposes. 

All three were discovered in 1871, the last one, of course, 
by Caro. You will see here the close connection between 
von Baeyer, the most brilliant, academic chemist of the 
age, and Caro, one of the most versatile and brilliant 
chemists ever engaged in the dyestuff industry. Did 
not Perkin show the way in this? He was always in 
close touch with Hofmann, who, like the German pro- 
fessors, not only discovered new dyes, but found out their 
constitution, thus leading, as did Baeyer. to the dis- 
covery of new ones by the dyestuff chemists. Emile 
Fischer himself, in his rare incursions into the industrial 
field, became the joint discoverer of veronal, the first 
and best known of the sedatives derived from barbituric 
acid. We need not discuss the use or abuse of this class 
ot drug. We will only remember that its qualities were 
determined and its manufacture undertaken in a German 
dyestuff plant, and that it and its successors of similar 
type proved a great financial success. And so the labora- 
tories at universities and factories grew. The professors 
of pure science were glad to mix freely with the dis- 
tinguished chemists attached to the German dyestuff 
plants. There was money, as Perkin had shown, in 
chemistry. Students could be placed in the expanding 
chemical industries. Every year the tale of those engaged 
in research or on the plant increased and with it the 
demand for trained colourists and technical salesmen. 
Thus arose the great chemical schools in Germany and 
in Switzerland, and later on here in this country. 


BritisH CoLouR WorKs PREDOMINANT, THEN DECAY. 


It is, however, important for us to remember that at 
this moment the British colour works led the world in 
scientific and technical achievement. In the ensuing 
forty years they were outclassed by German achievements 
in this field. The German salesmen, energetic, well 
directed, well educated, masters of their job, obtained 
the orders without which industry is nothing and science 
merely an intellectual pursuit. 


New Druas, PERFUMES AND PHOTOGRAPHIC CHEMICALS 


New drugs were soon discovered in the German dye- 
stuff plants. They could be made out of the same raw 
materials as are used to make dyes. You may wonder 
why similar developments did not take place in England. 
The three reasons are: (1) The Germans early made 
several very lucky strikes—great money makers such as 
antipyrin, phenacetin, and later aspirin, drugs that every- 
body knows. ‘These and other preparations were sold in 
truck loads. Thus the plant could be written off from 
profits and a lot of money spent in research and _ro- 
paganda. (2) It was easy in Germany, but very difficult 
in England, to get the physiological action of new drugs 
tested out. (3) There was a high duty on pure spirit 


in this country, even when used for industrial purposes, 
and this was not the case in Germany. You will be glad 
to know that since the war reasons (2) and (3) have 





disappeared, and no longer operate so greatly to the 
disadvantage of the British manufacturer. 

Synthetic perfumes and photographic chemicals went 
hand in hand with the new drugs. 


OTHER IMPORTANT PHASES. 


Rayon, plastics, synthetic rubbers, synthetic fertilisers, 
oil from coal directly or through water gas, and many 
other products of the highest importance and interest have 
followed within one generation or less. 

Can you wonder that all the gases so-called made by 
Germany in the war were made in their dyestuff plants, 
much of it not unlike, though naturally more modern, than 
those Perkin used. Mustard gas was almost built up in 
the indigo plant at Ludwigshafen. Only the final chemic- 
ally simple, though very formidable, gouch was given at 
Leverkusen. 

No wonder that the late President Wilson said that it 
ixelementary prudence for a country to provide itself with 
large chemical plants. That does not arise from anything 
sinister, but from the uncanny knowledge of how to make 
things. from coal tar products that Perkin’s discoveries 
brought into the world. So, too, in painting, artists, even 
the greatest, use few pigments and have but few brushes, 
but paint very many pictures. 

Dyes IN 1914. 

In August, 1914, the greater part of our textile trade 
and other trades which used colour were dependent on the 
great German dye companies for their supplies. Quite 
extraordinary efforts were made during the war to render 
ourselves substantially independent of German supplies, 
and these efforts have been successfully continued. The 
Cabinet feared not only for the textile trades during the 
war, but also that their dependence on Germany for dyes 
would be made a bargaining point at its conclusion. This 
possibility had by no means escaped German minds. I am 
glad to say, however, that the Germans were not able, 
owing to the efforts made in this country, to derive any 
advantage from their former dyestuff predominance 
during the Versailles negotiations. 


TropicaL DISEASES. 


The German dyestuff companies have worked very hard 
on and have been successful in the search for the cure of 
tropical diseases, sleeping sickness and malaria, from 
Ehrlich’s trypaflavin to Bayer 205, plasmoquin and 
atebrin. This work has, as did have the dyes, a political 
importance which may be overlooked. Such drugs con- 
stitute a conquest of the Tropics, they make life for man 
and beast safer, they are a real contribution from white 
race to black. The invention and introduction of such 
drugs is almost the only consequence of colonising which 
is not only beneficent but whose beneficence cannot be 
contested. 

I should not like to think that supplies of any drug 
could be withheld for bargaining purposes. It is therefore 
of importance for all countries owning tropical possessions 
to be familiar with the constitution and methods of manu- 
facture of all products whatever their source, which are of 
vital importance to health in that climate. I am glad that 
research in quinine substitutes is now being carried on 
very ably in this country. I commend the political 
importance of this work to your notice. 

There is a class of pigments of extreme beauty and 
durability called phthalocyanines, which I should like to 
mention, not only because the invention comes from my 
former Blackley Works, now under the management of my 
friend, Dr. Cronshaw, and part of the I.C.I., but also 
because they have a curious resemblance chemically to 
the pigments in the blood and to chlorophyll, the pigment 
of grass, which in the presence of sunlight catalyses plant 
growth. These pigments are not found in Nature, nor will 
they be. They are derivatives of a substance called 
phthalic acid, which is made from naphthalene and which 
was, in fact, used by Perkin. It has been used, too, for 
making indigo and for making the odour of jasmine and 
many other widely different substances. Yet phthalo- 
cyanine does simulate the chemical activities of these 
natural pigments. It behaves as if it were a kind of enzyme 
in some of its properties. It is in this respect a link with 
the natural chemistry which produces its results so simply. 


Om Now as WEtt as COAL. 


What chemists have done with coal, they are now doing 
with oil. We know not yet where they will end, but man y 
chemists are engaged on research and hundreds of patents 
are being taken. This suggests that the goal is profitable. 

The simplest paraffin is methane. Half coal gas con- 
sists of methane. It is the marsh gas of the Middle Ages, 
the Will o’ the Wisp of our forbears. We can make it in 
quite good yield from farmyard manure. We can force it 
into the six-ring complex, into the six-ring coyapound 
benzene. We can build it up into short or long compounds 
of the paraffin type. It is the chief constituent of natural 
gas, of which we hope to find quantities in Scotland. It 
can be turned into acetylene, from which we make acetic 
acid and acetone and the transparent plastics, or neo- 
prene, the new rubber of the Dupont’s. 

ConcLuUsIon. 

What masqueraders are these carbons and hydro- 
carbons, so simple yet elusive, yielding gradually to the 
mass attack of science, itself empirical, and merely groping 
at the laws which guide their dancing particles. 

If genius is an infinite capacity for taking pains, then 
the organic chemists in the German dyestuffs factories 
have shown genius in making from coal or coal tar or 
lignite tar, in addition to the substances already men- 
tioned, substances so diverse as petrol, methyl alcohol, 
Diesel and lubricating oils, shampoos and soaps, and even 
edible fats, as though Nature herself, most versatile and 
economical of chemists, were guiding her footsteps. 

Infinite time, too, is one of Nature’s weapons (which, 
alas, she denies to us for ever), as we see in her production 
of the solid fossil coal and the liquid fossil oil. Only pray 
remember this difference. When Nature makes alizarin 
or indigo in the plant she uses gentle methods; her raw 
materials are only the sun and the rain, which we have, too, 
but know not how to use. We must boil up liquids or 
melt them, imprison them in high-pressure vessels, 
nitrate them with strong acids, all methods of great 
brutality. We chemists are still forced to use a jemmy to 
force the safe where Nature uses a key. Greater know- 





ledge of catalysts, enzynies, and ferments will no doubt 
lead us to simpler methods. F 

I have tried within an hour to give you an idea of the 
manner of man Perkin was, of his achievement and to 
suggest advance in natural philosophy and industry which 
followed along the road he opened. I am conscious of 
many omissions, failure, too, in the brush work of the 
painting. I have said nothing of our increased under- 
standing of plant growth and of nutrition, of vitamins, 
hormones, and the processes of metabolic change. Pure 
research in organic chemistry is beautiful in itself, In 
chemical factories research is indispensable; no sales 
department can manage without it; research and sales 
are interdependent. But biochemical research affects life 
itself; its human value. is greater than either. In this 
branch perhaps organic chemistry may give its greatest 
blessing to a tortured world. Herein we may find in the 
end the most enduring gift wrought for us by the great 
adventure of this modest, unassuming, devoted man of 


science. 








SIXTY YEARS AGO. 


Our friends on the other side of the Atlantic, so we 
wrote in our issue of December 6th, 1878, had another 
big sensation in store for us. A Mr. Salisbury was said 
to have solved the problem of obtaining steam from 
petroleum. As a consequence, it was anticipated that 
the great manufacturing industries of the world would 
be transferred to Eastern Pennsylvania, Ohio, and 
other States in which petroleum and iron abounded. 
Mr. Salisbury’s discovery was hailed by his friends as 
‘the grandest achievement of science in this age,” and 
it was asserted that his income, even on very small 
royalties, would be greater than that of any living , 
capitalist. The inventor himself avowed that he would 
make Pittsburg the greatest manufacturing city on the 
globe, and that the whole world would buy her iron, 
steel, and glass. With the aid of his discovery pig iron 
would be melted in ten minutes instead of in two hours, 
and glass would be made liquid in two hours instead 
of in sixteen. Bessemer steel was to be superseded 
and a material of superior quality was to be made at 
one-eighth of the outlay. Ships were to be propelled 
across the Atlantic by his invention. On each trip 
they would save 5000 dollars, and the space required 
for about 800 tons of coal would be set free for freight. 
Incidentally, the discovery was to bring about great benefit 
to the oil trade, which, at the moment, was so flat that 
42 gallons could be had for 75 cents.... By this time 
the modern reader will doubtlessly have guessed that 
Mr. Salisbury’s ‘“ discovery ” consisted of the invention 
of a petroleum burner. We did not give any details, 
of its design or method of operation, but we described 
it as consisting of a device from which a spray of petroleum 
of intense heating power was obtained. The invention, 
we reported, had been tested at the Brooklyn Navy 
Yard. It had produced a pure white flame having a 
temperature of 5000 deg., which had kept the brickwork 
of the yard’s furnaces at white heat. All that was 
to be seen was a little funnel with a slight spray 
darting out of it, while the grimy coal heaver stood 
aside, looking on with the air of one whose occupa- 
tion was gone. Althouzh some people would probably 
find little difficulty in gulping down Mr. Salisbury’s 
statements, we felt that it required some credulity 
to accept them as true. That it was possible to use 
petroleum as fuel was well known. That it could be 
used to generate steam was but too familiar to many 
people who had spent large sums in attempting to over- 
come the practical difficulties connected with its employ- 
ment for that purpose. As a steam generator or fur- 
nace heater ordinary crude petroleum was about 50 per 
cent. more efficient than coal, but on the most moderate 
estimate it was twice as dear. On the whole, therefore, 
we were inclined to believe that it was not as yet quite 
all up with the rest of the Universe. 
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Rail and Road. 





FrrRE At PADDINGTON SIGNAL-BOx.—The main line 
arrival signal-box at Paddington Station was completely 
destroyed by fire in the early morning of Friday, 
November 25th. 


TRANSPORT IN NORTHERN: IRELAND.—The McLintock 
Committee, which has been inquiring into road and railway 
transport in Northern Ireland, has recommended the 
amalgamation of the present Road Transport Board 
with the railway system of the London, Midland and 
Scottish Railway (Northern Counties’ Committee) and 
the Belfast and County Down Railway Company. It 
also recommends a pooling scheme between the Great 
Northern Railway and the new controlling body. 


RuBBER Mupa@vuarpDs FoR Buses.—What is believed to 
be the first nearside front mudguard of a bus to be made 
of rubber has been manufactured by the Dunlop Rubber 
Company, Ltd., in collaboration with Leyland Motors, 
Ltd. This type of mudguard has for some time been fitted 
as a standard by the company on the rear offside wheels. 
The formation of the domed shape of the front mudguard 
has hitherto been a problem. Supported by strong stays, 
the new guard will carry the weight of a man and is easily 
detachable by the removal of two plated steel strips. 


LARGE TURNTABLES.—What are thought to be the three 
largest turntables yet built have been installed in the 
United States by the Northern Pacific Railroad at Livings- 
ton, Pasco, and Parkwater. They are designed for hand- 
ling 592-ton locomotives with a 2-8-8-4 wheel arrange- 
ment and a wheel base of 113ft. 8in. The tables are of 
the continuous type, the centre rotating on a 25in. diameter 
bronze disc, l}in. thick. Under each end are four 33in. 
diameter flangeless rolled steel wheels. Rotation is 

“effected by two 25 H.P. electric motors mounted at 
diagonal corners at each end of the table. Each motor 
is connected to one wheel through two sets of reducing 
gears. 


Rattway TRANSPORT CHARGES.—The Minister of 
Transport, on Wednesday, November 28rd, received 
the chairmen and general managers of the main line 
railway companies, who represented to him the serious 
position of the railways in regard to traffics and 
revenues. They handed to him a memorandum setting 
out proposals for the repeal of the existing statutory 
regulation of the charges for the conveyance of mer- 
chandise traffic by railway, with a view to placing railways 
on an equality with other forms of t rt in this 
connection. After discussion, the Minister asked the 
deputation to amplify the proposals in certain 
respects. When this had been done a further meeting would 
be arranged, 


RatLways IN Inan.—A Bill has been presented before 
the Iranian Parliament for the appropriation of about 
half a million pounds for the constructional work at the 
port of Bandar Shahpur, the southern terminal of the 
Trans-Iranian Railway on the Persian Gulf, and on new 
railway construction works. In addition to the Qum- 
Anarek and Teheran—Tabriz lines, a third new railway is 
projected from Garmsa and Semnan. Another trans- 
[ranian line, this time from west to east, is reported in the 
Railway Gazette, to be under construction, and the first 
section from Garmsa to Semnan is expected to be com- 
pleted about March, 1939. The remainder of this line 
farther eastwards vid Shahroud to Meshed, in the north- 
eastern corner of Iran, is at present under survey to 
Shahroud, and about to be surveyed onwards to Meshed. 


LOCOMOTIVES FOR ARGENTINA.—Of the twenty locomo- 
tives built recently for the Buenos Aires Great Southern 
Railway, by the Vulean Foundry, Ltd., twelve are of 
the 4-6-2 type and the remainder of the 4-8-0 type. 
The leading particulars of the 4-6-2 type are as follows :— 
Two cylinders, 19in. diameter by 28in. stroke; working 
pressure, 2251b. per square inch; combined heating 
surface, 2168 square feet ; grate area, 32-6 square feet ; 
coupled wheels, 6ft. diameter; engine wheel base, 
33ft. lin.; weight in working order, engine and tender 
156 tons, engine 88 tons 9 ewt.; tractive effort, 26,850 lb. 
The corresponding particulars of the 4—8-0 engines are : 
Two cylinders, 19$in. diameter by 28in. stroke; working 
pressure, 225 1b. per square inch; combined heating 
surface, 2168 square feet without siphon, and 2196 square 
feet with ; grate area, 32-6 square feet ; coupled wheels, 
5ft. 8in. diameter; engine wheel base, 30ft. 7in.; weight 
in working order, engine and tender 157 tons 7 ewt., 
engine 89 tons 10 ewt.; tractive effort, 29,945 Ib. 


Automatic Roap Trarric Controt.—A Swedish 
invention by which traffic lights can be regulated by 
passing vehicles is at present being installed in Stockholm. 
The new signal system, constructed by the L.M. Ericsson 
Company, is based on the utilisation of the changes which 
the iron in passing vehicles occasions in the electro- 
magnetic field of “impulse spools” buried under the 
road surface. This change in the electro-magnetic field 
induces a change of current in the impulse spools, which, 
in its turn, affects an impulse apparatus operating the, 
signals. The spools are laid under the roadway at such 
a distance from the street crossing that a vehicle can, 
without needing to stop, meet a green light on arriving 
at the stop line. Their sensitivity is such that they can 
be affected not only by automobiles, horse-drawn vehicles, 
and motor eyeles but also by cycles and handearts if 
desired. Traffic signals of this kind are considered 
especially suitable at crossings between a smaller side 
street and @ main street with heavy traffic. The signal 
shows a green light to the main street as the traffic there 
has priority, and a red light to the side street.. A vehicle 
coming from the side street into the main street changes 
the signals to red for the main street and green for the 
side street for from ten to fifteen seconds, after which they 
automatically revert to the green light for the main street 
and to the red for the side street. Should a vehicle from 





the side street be immediately followed by another, the 
latter is not given the green light before the minimum 
time for the green light in the main street has expired. 
In this way the traffic in the main street can be prevented 
from being blocked by a stream of vehicles from a side 


Miscellanea. 





POWER TRANSMISSION ASSOCIATION.—The Power Trans- 
mission Association, of Aldwych House, London, W.C.2, 
founded in 1936 to promote better mechanical power 
transmission engineering and the correct application of 
industrial drives, was wound up at its annual general 
meeting, recently held in London. 


PURCHASES OF THE INDIA StoRE DEPARTMENT.—The 
annual report of the India Store Department in London 
shows that during the year 1936-37 orders to the value of 
over £1,047,600 were placed through Government Depart- 
ments. In addition, orders for stores to the value of 
£955,566 were placed in Great Britain and £156,977 in 
other countries. 


TeriGaTion SuRVEY IN CaNnaDA.—Engineering survey 
for the largest irrigation project yet undertaken by the 
Prairie Farm Rehabilitation Act officials in the province of 
Saskatchewan has been completed. The survey shows that 
the project, covering the Swift Current area, about 150 miles 
west of Regina, is physically possible, but it is yet to be 
determined whether it is economically feasible. The work 
would involve the construction of a dam across Swift 
Current Creek and would effect the irrigation of 
upwards of 20,000 acres of land. 


British MINES AND QUARRIES OvuTPUT.—The seven- 
teenth annual report of the Secretary of Mines shows that 
at the end of 1937 there were 891,999 persons employed in 
the 7437 mines and quarries at work in Great Britain. 
The 240,409,436 tons of coal raised during the year had 
an average net selling value per ton of 15s. 2d. at the mine, 
and the 14,214,995 tons of iron ore and ironstone 5s. Id. 
per ton. There were 777 coal cleaning plants in operation 
and the amount of cleaned saleable coal produced was 
105,213,553 tons, or 43-8 per cent. of the total output. 


Fire Escape witH A LirE-savinc Cace.—Blackpool 
Fire Brigade has ordered a combined fire engine and turn- 
table escape which, we are informed, will be the most 
elaborate and most extensively equipped machine ever 
to be built by Leyland Motors, Ltd. It will have a 120ft. 
all-steel turntable escape, 500 g.p.m. pump, and a special 
life-saving cage, a type of apparatus which, although used 
with success in Germany, has not yet been fitted to any 
machine in this country. The cage, capable of holding 
two persons, will be slung on the underside of the escape 
and can be raised or lowered when the escape is at any 
elevation or extension by an independent winding gear 
operated by the engine. It will serve as a lift for rescuing 
persons from the windows or roofs of high buildings. 


THE ENGINEERS’ GERMAN CrrcLE.—The second meeting 
of the present session of the Engineers’ German Circle 
took place on Monday, November 28th, at the Institution 
of Mechanical Engineers, when a lecture was given by 
Dr. R. Berthold, of the State X-Ray Department, Berlin, 
on “ Non-destructive Testing in Germany.” There was a 
large attendance of between seventy and eighty members 
and guests, and a good discussion followed. In general, 
Dr. Berthold’s remarks followed closely his contribution 
to the proceedings of the Committee on Materials and 
their Testing, which we report on another page. Some 
excellent slides were shown, and, by the kindness of Herr 
Seifert, of Hamburg, a film illustrating the practical appli- 
cation of X-ray and magnetic testing methods on the 
welded bridges of the ‘‘ Autobahn ” was displayed. 


A New Low Resistance Extectric CaBLe.—According 
to anote in the Electrical Review, a new low resistance elec- 
trical cable for use in motor cars and aeroplanes is 
announced at the United States Bureau of Standards. 
The cable is used to connect the storage battery with the 
starter and ignition system. It was invented by Dr. 
Melville A. Peters, physicist at the Bureau, and has been a 
military secret for the past three years while it was being 
tested and finally placed in use by the Navy. Dr. Peters 
found that a cable made up of seven strands of stainless 
steel wire would allow an electrical current to flow much 
more readily than one made of many strands of copper 
wire. The Washington Institute of Technology says that 
the cable makes it possible to start @ petrol engine with 
30 per cent. less drain on the battery, and gives higher top 
speed, lower idling speed, longer life for sparking plugs, 
and less interference with short-wave radio. 


WoopEN PoLes IN TRANSMISSION LINE SERVICE.—In 
the course of an address to the Transmission Section of the 
Institution of Electrical Engineers, Mr. 8. R. Siviour, of 
the Yorkshire Electric Power Company, gave some 
particulars of wooden poles in his company’s service. He 
said that several of the earliest 11-kV lines showed that 
out of 1603 poles erected in 1908 and 1909 the replacements 
resulting from decay amounted to 96, or about 6 per cent. 
The first replacements were made in 1932, giving a 
minimum life of twenty-four years, while the average life 
of the 96 failures was twenty-eight years. A further 117 
decayed. poles had been replaced on other parts of the 
system, most of them with over twenty years’ service, 

ing a total of 213 replacements out of approximately 
14,000 poles on the system of the age of fifteen years and 
upwards. Most of the failures showed decay at a point 
pe lft. below ground and about 5ft. above ground. 


Furt TRENDS IN THE Unrrep States.—An investiga- 
tion in the United States by the National Bituminous 
Coal Commission has shown that anthracite production 
has declined 48 per cent. since 1918 and bituminous coal 
production has declined 25 per cent. In the same period 
there was a 186 per cent. increase in water power, a 224 per 
cent. increase in natural gas and a 230 per cent. increase 
in petroleum. It was also found that anthracite coal 
furnished only 5-4 per cent. of the energy produced in the 
country in 1937, as compared with’ 22-1 per cent. in 1899, 
and bituminous coal furnished only 45-3 per cent. of the 
energy output in 1937, as compared with 68-2 per cent. 
in 1899—a total decline in the coal energy from 90-3 per 
cent. in 1899 to 50-7 per cent. in 1937. During the same 
thirty-eight years the energy contributed by water power 
increased from 1-8 to 9-4 per cent., the energy from 
natural gas increased from 3-3 to 9-5 per cent., and that 
from petroleum from 4-6 to 30-4 per cent.—a gain in the 
relative position of water power, natural gas, and petro- 





street. 
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Air and Water. 





A FLEET ror Eaypt.—The Egyptian Government has 
decided to spend over a million pounds irtithe creation of a 


nucleus fleet composed of six torpedo boats, six mine- 
sweepers, and a coastguard ship. 
New SERVICE TO SWITZERLAND.—Next January 


Imperial Airways is to open a daily service in each direc- 
tion between London and Ziirich. “ Frobisher” class 
aircraft will be used and the scheduled time of flight will 
be three hours. 

New American AERODROME.—At a cost of 10 million 
dollars a new aerodrome is to be built for Washington in the 
United States. Most of the new area, which will cover 
750 acres, will be built up of material hydraulically dredged 
from the river bed. 


Proposep CotomsBo ‘Harsour Works.—It has been 
decided to construct an oil dock and deep water quay at 
Colombo Harbour. Included in the proposed work, which 
will cost about a million pounds, is the construction of 
two piers, one 900ft. and the other 1000ft. long. 


German Arr Liver CrasH.—On Saturday, November 
26th, a new German Zu. 90, or Grosser Dessauer type, 
commercial air liner, which was undergoing flying tests 
under tropical conditions at Bathurst, Gambia, crashed 
soon after taking off and eleven of its fifteen occupants 
were killed. 

Arr Lives Mercer.—Imperial Airways has announced 
that in view of the developments in air transport recently 
announced in the House of Commons, the directors of 
Imperial Airways and British Airways have invited Mr. 
Walter Leslie Runciman to associate himself with their 
work. Mr. Runciman agreed to do so from December Ist. 


Port or Lonpon AvuTHority.—It is announced that 
Mr. W. L. Wrighton has been elected Chairman of the 
River Committee of the Port of London Authority. in 
succession to Mr. J. D. Gilbert. Captain Sir I. Hamilton 
Benn has been appointed a Conservator of the River 
Thames, upon which body he will represent the Authority. 


Emprre Fryinc Boat Crasu.—When flying to the 
East with a load of mails on Sunday, November 27th, 
the Imperial Airways flying boat “ Calpurnia”’ failed to 
reach the airport on Lake Habbaniyeh, and was later 
found sunk in shallow water at one end of the lake. No 
passengers were being carried, and it is reported that two 
of the six occupants were injured, ons other was dead, and 
three missing. The cause of the crash is not yet known. 


Tue “Mercury” in Emerre Mart Service.—On 
Tuesday, November 29th, the Mayo composite aircraft 
entered regular service in the mail-carrying fleet of 
Imperial Airways. The two machines took off from 
Southampton Water and the “ Mercury,” carrying more 
than a ton of mails, after separating from the ‘“ Maia,” 
set off on a non-stop flight to Alexandria. Only five 
minutes elapsed from the time of the composite aircraft 
taking off to the separation of the two machines, and the 
“Maia” was being moored again within eight minutes 
of the first take-off. 


Coventry .WaTER Suppty.—A Bill is to be introduced 
in the 1938-39 session of Parliament by the Coventry City 
Council for the construction of a pipe line from the River 
Severn to supply water to the city. The Mayor of Coventry 
at a meeting of the Council said that the intake would be 
at Upton-on-Severn with a balancing reservoir at Bredon 
Hill. At first a single pipe costing £757,000 would be 
built and a second one costing £652,000, would be con- 
structed when the demand warranted it. The pipe line 
would be 42 miles long, and provide about 10 million 
gallons of water a day. 

Mersey Surippinc.—During the year ended July Ist, 
1938, the tonnage entering the Mersey rose to the record 
figure of 22,097,755. In presenting the annual report of 
the Board, Sir Richard Holt said that during the year the 
docks had been well maintained and a new berth for the 
coasting trade brought into commission by converting the 
Prince’s graving dock into a wet dock. The work on the 
new deep-water entrance at the Waterloo Dock was going 
on well, and would be completed in about two years. An 
additional discharging berth for iron ore and other rough 
cargo was in course of eonstruction in the West Float, 
Birkenhead. The dock entrances, said Sir Richard, had 
been well maintained, and the work of improving the 
channel of the Mersey had proceeded satisfactorily. 

A ConcrETE Pontoon BripGEe.—Bids have been asked 
for the construction of a pontoon bridge across Lake 
Washington at Seattle. It is stated that the authorities 
have over 7 million dollars available for the project, which 
calls for a pontoon bridge 6561ft. long, a 1445ft. twin-bore 
tunnel through Mount Baker Bridge at the Seattle 
approach, and a reinforced concrete viaduct 2578ft. 
long on the east side of Lake Washington. Each of the 
reinforced concrete pontoons for the bridge would be 
59ft. wide, 14-5ft. deep, and 350ft. long. They would 
be built at convenient points and floated into position 
where they would be anchored. A 200ft. draw span 
would consist of a pontoon which could be slid into a 
gap in the bridge between the two traffic lanes. The 
road would be 7ft. above water level. 


~ A Rapio Ecuo ALtimmetTer.—A direct-reading instru- 
ment which tells how high an aeroplane is above the ground 
over which it is flying, has been developed in the United 
States by the Bell Telephone Laboratories. By the old 
method, a pilot’s estimate of ground clearance might be 
widely in error through barometric irregularities and lack 
of exact knowledge of the height of hills or mountains 
over which his machine was flying. The new instrument 
operates on the principle of a radio echo from the earth, 
and determines an aeroplane’s clearance exactly at all 
times. ‘The frequency of the outgoing wave in the new 
instrument is varied according to a straight line curve. 
The return wave, being delayed by transit to the ground 
and back, has the frequency of an earlier epoch; how 
much earlier is determined at each instant by the difference 
in frequency of the outgoing and returning wave. This 
difference is then proportional to the length of path. It 


is determined by generating a “difference frequency ” 





by modulation and measuring that frequency with a meter. 

















N390G HOLvdSagd GNVW AOOHN AZAR ULNVD—P ‘Old : TWIWH ONILEHOVd—E “Old 
2 4 uM20qG H21LvdsS3aqg-—Z *DI4 ESNOHZYVYM GNW AHOLOVA SGOOD ANG! “Sid 
lon) 
oe 
of 
Ss) 
a 
i Siew 
: it Ht A : ( 
Ta nee | 
= 
ts 
~ 
a 
Lame 
do) 
~ 
4 
_ 
eH 
("129 eBod aoe uoydrsosep 40,7) t 
fe 8) 
os SHOLOVUINOD “YUULSNIWASAM “ALT “OO GNV ANIT YWHALaAd *>UAHNIONGA “HUULSNIWISAM ‘“SAVITIIM NAMO UIS 








NOLSH@AA “ALT ‘ANVIWOO O9NUdC WANd SLOOMA WHOM ANOLOVA SGCOOD AUC 












Dec. 2, 1938 


THE ENGINEER 


619 











Ghe Gngineer 


DECEMBER 2, 1938. 





Vor. CLXVI. No. 4325. 
Contents. 
THE ENGINEER, December 2nd, 1938. PAGE 
A SEVEN-DAY JOURNAL a a oat ge 607 
LEADING ARTICLES— 
ROAD AND RAIL AGAIN 619 


NON-DESTRUCTIVE TESTING 


SPECIAL ARTICLES— 
Boots New Factory aT BEEsTON, Norts. 
No. IV. 


(Illus.) ... 
INDIVIDUAL ELECTRIC DRIVING. (Iilus.) 

NOW-DBOTRUCTIVE TROTTING — ... ou. ne cee cee cee one 
THEORETICAL DISCHARGE OF AIR FROM PORTS IN A Duct. 





No. 1. (Illus.) sie aid. ‘Wan eek’? ahead he 610 
VISIT TO A SWITCHGEAR Works. (Illus.) ... 641 
Am Heatine Unit. (Iius.) 625 


BLOWERS AND EXHAUSTERS FOR INDUSTRIAL APPLICATION. 
4 Se eee ee one ose 6o4 { cee she see et 


ELASTICITY AND DAMPING IN RELATION TO THE STATE OF THE 
SN” NILE duc ate. dos; ae’? cher) abe: bea 71d 

FORTY-FOOT SACK STACKERS. (IIlus.) ... : 

NEW CONTRACTOR'S CRANE. (Illus.) 

PERKIN’S DISCOVERIES... ... ... ... 

TEST RESULTS OF A LA MONT BOILER ... 

VACATION EMPLOYMENT FOR STUDENTS 





LETTERS TO THE EDITOR— 
“THE EVOLUTION OF PuysIcs”’ 


BOOKS RECEIVED... 


NEWS AND NOTES— 
Be Cis eae ante haga? ede, 2 
AMERICAN ENGINEERING NEWS pO ee 
BRITISH PATENT SPECIFICATIONS. (Illus.) ... 
CONTRACTS AND ORDERS ... 2... 220 2co cee 
CURRENT PRICES FOR METALS AND FUELS ... 
FORTHCOMING ENGAGEMENTS ... ... ... 
FRENCH ENGINEERING NOTES ... 
LAUNCHES AND TRIAL TRIPS ... 
MARKETS, NOTES AND NEWS ... 
MISCELLANEA ol ees 
PERSONAL AND BUSINESS 
RAIL AND Roap ... 
SIXTY YEARS AGO ... 
TECHNICAL REPORTS ... 


ANNOUNCEMENTS ... 








NOTICES TO READERS. 


*+* If any Subscriber abroad should receive THE ENGINEER in an 
imperfect or mutilated condition, he will oblige by giving prompt 

information of the fact to the Publisher, with name of the Agent 
through whom the paper is obtained. Such inconvenience, if suffered. 
can be remedied by obtaining the paper direct from this office. 

*.* For Subscription rates, see page 2 of Advertisements. 

*e* All letters intended for insertion in THE ENGINEER or containing 
questions should be accompanied by the name and address of the writer, 
not poner ony dy 22 publication, but as a proof of good faith. No notice 
whatever can be taken of y icati 

*e* No undertaking can be given to return drawings or manuscripts ; 
correspondents are therefore requested to keep copies. 

CHANGES OF ADDRESS. 

*s* Will Subscribers please note that in all advices regarding changes 
of address it is necessary to have both the old and new addresses, as 
our lists are kept alphabetically by towns. Advices of this nature 
— reach us by the first post Wednesday morning prior to the 
a ion. 











Postal Address: ‘‘The Engineer,’ 28, Essex Street, Stran 
uealon W.c.2. = 


Telegraphic Address: ‘‘ Engineer Newspaper, Estrand, London.”’ 
Telephone: CENtral 6565 (10 lines). 








ROAD AND RAIL AGAIN. 


Ir requires no more than a few minutes’ open 
discussion on Road and Rail Transport to reveal 
that the protagonists stand at opposite poles. 
Those who support the rail assert that the road 
should be subject to the same restriction as the 
railways—whilst those who favour the roads 
advance theopinion that norestriction should be put 
upon the development of the newer form of trans- 
port. Their argument, for which there is much to 
be said, is that it would be gross folly to hinder the 
progress of a new development because it happened 
to come into collision with an old one. A priori 
that is sound business. The works manager who 
buys the latest machine does not hamper its useful- 
ness by driving it at the same speed as his older 
machines. Unfortunately, railways are too big 
and too important nationally to be dealt with in 
that simple manner. Consider, for a moment, 
what would happen if road competition became so 
severe that the railway companies would be com- 
pelled to shut down large parts or even the whole 
of their systems. That might happen long before 
the roads were in a position to deal with all 
the transportation of the country. That is not 
merely a visionary possibility, but areal one. There 
is hardly a railway in the world that is making 
even an adequate return on its capital. They are 
all struggling to make ends meet, and it would take 
but little more to render them so unprofitable that, 
like any other business in similar circumstances, 
they could no longer carry on. If railways were not 
exceptional undertakings, that would, even now, be 
an imminent contingency. It is perfectly obvious 
that it would have to be avoided at all costs. 
Either the railways would have to be subsidised 
out of the national purse or be taken over by the 
State and run regardless of profit. It is easy enough 


to say that if railways cannot compete with the 
road, then they are anachronisms, and must go. 
But as soon as one begins to think of the appalling 
results that would follow if they ceased to exist, it 
is seen that they cannot safely be treated in that 
cavalier manner. A modus vivendi for the railways 
must be found, even if it involves some restraint 
of the energies of road haulage. 

The railways of this country are suffering from 
the defects of their merits. They could not 
come into being and could not exist were they not 
limited monopolies. That was manifest at a very 
early stage of railway history. Now, Great Britain 
had had more than enough of monopolies, and it 
was determined that if it had to grant others it 
would so hedge them round that by no possible 
means could they be used for the exploitation of 
the public. Hence a host of restrictions was 
imposed. As long as the railways were without 
serious competitors and were free also to conduct 
their own businesses in their own way, the restric- 
tions may have been irksome, but they were not 
seriously hampering. But since road competition 
for freight has come into being, the regulations 
which the railways are forced to observe have 


i | handicapped them severely. Of these regulations, 


one that is galling to the railway companies is the 
obligation to conform to certain schedules of rates 
set down by the Railway Rates Tribunal. In them- 
selves there was a good deal to be said for the fixing 


; | of rates, for it put a check upon several undesirable 


practices. But it has limited the power of 
railways to make bargains with their clients—with- 
out a special permit from the Railway Rates 
Tribunal, which is only given in exceptional cir- 
cumstances—and whilst it has arrested competi- 
tion between the railways themselves for the same 
class of goods, it has left it open to the road hauliers 
to undercut them. All other considerations apart, 
that is clearly not equitable. Two ways of correc- 
tion were open. On the one hand, the road 
hauliers might be made subject to similar rate 
restrictions as those imposed on the railways, 
and, on the other, the railways might be 
released from the restrictions. The railways 
themselves have decided in favour of the latter 
alternative. At the interview with Dr. Burgin 
last week they did not ask that any rates restriction 
should be imposed upon road haulage, but they did 
ask that they should be given greater freedom. If 
we may hazard a guess, it would be that the feel- 
ings of the public would tend towards the greater 
freedom of action for which the companies ask, 
even though it should lead, for a time, to a good 
deal of cut-throat competition, not only between 
the rail and the road, but between the railways 
themselves, and might, if no other means of 
restraining them can be found, cause the revival of 
the undesirable practices to which we have alluded. 
In any case, and however deeply sympathies may 
be wedded to the new and vigorous competitor 
of an old-established system, the people of this 
country will desire that equitable treatment should 
be meted out and that neither road nor rail shall 
be given an undue advantage over the other, always 
bearing in mind that an efficient means of trans- 
port is a national requirement, and that the con- 
sideration of private interests must bow to the 
public need. 

To all who are in a position to view the whole 
problem of road v. rail haulage with philosophical 
detachment, it must ever be a matter for regret 
that bias and personal feelings, with marked 
animosities, entered into it. Cheap and efficient 
transport is a national need, and the discussion of 
it should not be disfigured by accusations and re- 
criminations. In the interests of the country, the 
best must be made of all the systems of carrying 
goods that exist. What is required is sympathetic 
co-ordination of effort. In self-defence, the rail- 
ways have hampered road development in a small 
measure by securing restrictive legislation and by 
themselves entering into road haulage. The 
view of the companies is that had they been given 
greater liberty those courses would have been un- 
necessary. In the memorandum which they handed 
to the Minister of Transport on November 23rd 
they said: “ Equality of conditions between all 
the various forms of transport having been 
achieved, it would be proper that any regulation 
which may in future be applied to any one form of 
transport should (in appropriate shape) be applied 
to all the others. To this the railways would, 
naturally, raise no objection.” The significance of 
that passage should be weighed with care. It 
implies that once unification of conditions was made 
effective, the railways would be prepared to meet 
road competition as an ordinary affair of business. 
They do not want to restrain activity on the roads, 








but to see both the road and the rail at liberty to 


give their best service to the country. If their 
plan is feasible—and many difficulties beset it— 
then we should see the whole vast problem of the 
internal transportation of freight working itself 
out by normal business methods—the railways 
succeeding where it was best for national industry 
that they should succeed, and the roads succeeding 
when it was in the best interests of industry that 
they should do so. 


Non-Destructive Testing. 

Ir it has done nothing else, the symposium 
arranged by the Joint Committee on Materials 
and their Testing, which was held in London on 
Friday of last week, has demonstrated in unmis- 
takeable manner the wide field for useful research 
which still exists in connection with the develop- 
ment of non-destructive methods of testing. How 
much else it has done it is a little difficult to say. 
It is, we think, obvious that the symposium would 
have benefited considerably had the authors of 
the seven papers contributed to it worked to a 
common definition of the words “non-destructive 
testing.” One of the authors, Dr. S. F. Dorey, 
defined them as signifying ‘a means of proving 
some particular quality of an article without 
impairing its adequacy for the service for which 
it is intended.” It would be difficult to improve 
upon that definition from a general point of view. 
It adequately stresses the fact that a non-destruc- 
tive test is essentially a proof test, and that the 
part or finished structure or machine to which it 
is applied is to render a designed service after it 
has been tested. Etymologically, the words may 
bear a.wider interpretation. They may be held 
to cover any form of test, whether it be a proof 
test or a test designed to determine the physical 
properties or the physical state of a material, the 
only restriction being that the test should not 
damage or destroy the specimen to which it is 
applied. In at least one of the papers presented at 
the symposium this wide interpretation of the 
words was implicitly adopted with the result that 
the paper included references to a number of 
subjects, such as the use of thermocouples for the 
measurement of temperature, which seem to us 
somewhat remote from the spirit of the symposium. 
Again, to apply the term “ non-destructive test- 
ing”’ to the determination of the magnetic and 
electrical characteristics of metals appears super- 
fluous. Such determinations are, within the limits 
of reason, essentially non-destructive, and could 
not readily, or with any advantage, be carried out 
on an alternative destructive basis. 

Three of the papers were concerned wholly or 
largely with radiographic methods of examining 
metals for the presence of flaws, cracks, inclusions, 
and other discontinuities. The inclusion of these 
papers in the symposium was justifiable, but it 
should be emphasised that radiographic examina- 
tion, while on occasion of high value to the engi- 
neer, covers only one corner of the field of non- 
destructive testing. It has been brought to an 
advanced stage of development, both as a labo- 
ratory and as a routine workshop procedure. 
Nevertheless, the scope of its application is not 
unrestricted, and even although it could be success- 
fully adopted in every case in which its aid might 
be sought, it would still remain what it is, and what 
it must always be, a purely examinational process, 
as distinct from a test possessing a quantitative 
basis. The magnetic powder method of detecting 
surface cracks in metal objects was mentioned in 
several of the papers. This useful workshop pro- 
cedure is by this time familiar to most engineers, 
and affords little further opportunity for develop- 
ment. Mention was also made by more than one 
author of magnetic and electric inductive methods 
of testing metals. In the United States efforts 
have been made to develop “‘ magnetic analysis ” 
on a wide basis. While there is an undoubted 
relationship between the magnetic properties of 
a metal and its physical properties and physical 
condition—such as its state of mechanical strain— 
the relationship in most cases is highly complex 
and open to misleading interpretation. Further, 
the method is applicable only to magnetic materials. 
For these reasons it is still viewed with suspicion 
by many, and, by a few, has been condemned out- 
right. The electric inductive method has received 
somewhat less attention, but it would appear to 
suffer from the same general defects as the mag- 
netic inductive method. For the moment, it is 
not desirable to accept either, except on the narrow 
basis of an alternative to the magnetic powder 
method of detecting cracks. Acoustic methods 
have been successfully employed in a quantitative 
manner to determine strains in concrete and other 
masses, the general process consisting of fixing a 








wire to, or within, the mass and comparing the 
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note given out by it with that emitted by another 
wire under a known load. This process of non- 
destructive testing seems worthy of further 
development and of more attention than was given 
to it at the symposium. 

Of all the methods of non-destructive testing 
mentioned at last Friday’s meeting, that based on 
the measurement of the damping characteristics 
of the material seems to us to be the most promising 
from the point of view of the civil and the mecha- 
nical engineer, and, it should be added, from that 
of the metallurgist. This method was discussed 
by Dr. F. Férster and Professor W. Késter in a 
paper which we reprint in full elsewhere in this 
issue. It consists of exciting in the specimen under 
examination a vibration of small amplitude, the 
decay of which is observed by means of a receiver 
containing a current amplifier. From the length of 
time required for the decay of the vibration to half 
its original amplitude—reinforced by a knowledge 
of the modulus of elasticity which can be simul- 
taneously deduced from the same readings—a wide 
amount of information concerning the state of the 
material tested can, it is claimed, be deduced. For 
example, change in the internal stress in a test bar 
can be followed very sensitively by observing the 
change in the damping characteristics. Again, the 





onset and growth of intercrystalline corrosion is 
marked by an immediate and large increase in the 
damping capacity. The method would appear to 
be capable of yielding quantitative results in appro- 
priate cases. For the time being it is a laboratory 
process, applicable mainly to prepared specimens. 
With further development, however, it ought, we 
feel, to become available for testing selected full- 
scale works under field conditions. Doubtlessly, 
such extension of the method will present a number 
of problems for solution. To apply it to an isolated 
bar or rod in the laboratory may be easy, but to 
adapt it for application to the same bar or rod 
when built into a bridge or other finished struc- 
ture will demand close investigation of the effect 
contributed to the test results by the adjoining 
parts of the structure. Again, some difficulty may 
be encountered in associating the results with 
their true cause, for it seems to be established that 
a given damping characteristic may correspond 
with two or more widely different conditions in the 
material. It is, however, reasonable to hope that 
these and other difficulties will yield to further 
research and that the method will eventually place 
in the hands of engineers a much-needed means of 
carrying out full-scale non-destructive tests in the 
field. 








Non-Destructive Testing. 


a 


HE general discussion on ‘‘ Non-destructive Test- 
ing,’ which was arranged by the Joint Committee 
on Materials and their Testing for Friday, November 
25th, duly took place at the Institution of Electrical 
Engineers in London and drew large attendances, 
both in the morning and the afternoon, although 
rather fewer people attended the afternoon meeting 
than the morning one. Reference is made above 
to the seven’ papers that were presented dealing with 
magnetic and electrical methods ; X-rays and gamma- 
rays ; and acoustic and general methods, and there 
was also a paper on American practice, which covered 
all these methods and their application in the United 
States. The procedure adopted at the meeting was to 
have all the papers presented and then to discuss them 
in three separate sections. The chair was taken in 
the morning by Dr. A. P. M. Fleming (President of 
the Institution of Electrical Engineers), and in the 
afternoon by Professor W. M. Thornton. 


MAGNETIC AND ELEctTRICAL METHODS. 


Dr. W. M. Thornton confined himself to what he 
said was a new method of non-destructive testing, 
which had special reference to the prevention of boiler 
explosions by measuring the thickness of boiler tubes 
or plates whilst in position. The usual practice was 
either to take a selected tube out and measure its 
thickness or to drill holes in the boiler shell and 
micrometer the thickness, and then plug the hole 
again. Both of these methods, however, were really 
a type of destructive test. An occasion arose four or 
five years ago which called for a rapid survey of all 
the tubes in a boiler and a magnetic method was 
devised by his son and himself, but it was found that 
as superheater tubes were nearly non-magnetic, that 
method was relatively ineffective. Therefore an 
electrical method was devised which gave excellent 
results. The method consisted in passing a current 
through an apparatus which contained a resistance, 
an ammeter, a switch, and a galvanometer.* 

Tests on batches of steel plates showed that it was 
possible with this method to measure such plates up 
to ljin. in thickness with an accuracy of less than 
2 per cent. The apparatus could be used by unskilled 
men, a factory foreman applying the contacts and a 
boy making the readings. The degree of accuracy 
obtained, said Dr. Thornton, justified him in claiming 
the method to be almost as good as a micrometer. 

Dr. E. H. Rayner (National Physical Laboratory) 
said that one type of non-destructive testing which 
was not very well known was the testing of insulating 
materials under high voltages. The ordinary test 
of insulating material was a test to destruction ; it 
was a rather brutal test and unless one could get some 
further information on the way to destruction it was 
impossible to learn all that was required. For the 
purpose of testing insulating materials not to destruc- 
tion and yet very near to the point of destruction, a 
method was devised some years ago by the adaptation 
of various types of electrical measurement. Dr. 
Rayner did not describe the details of the method. 

Mr. A. G. Warren, referring to the method described 
by Dr. Thornton for measuring the thickness of plates 
or tubes, said he had submitted a paper to the Insti- 
tution of Electrical Engineers in January, describing 
a very similar method except that in his case the 
method did not require any knowledge of the pro- 





* Further details of this method are given in a paper by 
B. M. and W. M. Thornton, which has been circulated for 
discussion in writing by the Institution of Mechanical Engineers. 
—{Ep. Tue E.] 





perties of the plate or tube. Instead of using contacts 
in line, as Professor Thornton did, he used four con- 
tacts arranged in the form of a square and passed a 
current of 4 amperes between two of them, the differ- 
ence of potential being measured between the others. 

Professor W. A. Wales, referring to American 
practice, said the Americans had developed a very 
sensitive wattmeter which appeared to have consider- 
able utility in the various forms of test which had been 
mentioned. There had also been evolved in America 
a standard form of condenser which enabled the 
dielectric loss in insulating oils to be ascertained. 

Dr. R. W. Bailey said Dr. Fleming and Mr. Churcher 
had been unduly modest with regard to the iron dust 
method of detecting flaws in steel. That method was 
originated in England quite independently of America 
by Dr. Fleming and his company. The present situa- 
tion in non-destructive testing seemed to be that there 
was no reliable method of gauging fissures of the order 
of 1/100th or 1/1000th inch below the surface and 
X-rays had been a great disappointment. Many 
cracks were quite invisible on the machined surface, 
but under the magnetic dust test they showed up. 

Dr. F. Férster referred to the iimitations of the 
powder test and said he had found it very difficult to 
detect flaws in pipes by it. Therefore he used a 
method in which D.U. was combined wich A.U., and said 
that by such a method it was possible to detect, not 
only cracks which were perpendicular to the surface, 
but cracks which were parallel to the surface and, in 
addition, blow-holes which the magnetic method did 
not detect. 

Mr. L. E. Benson expressed the view that the 
powder test was capable of revealing a great deal more 
information than was at present realised. It was 
necessary, however, that the test should be applied 
in conjunction with other non-destructive tests. 
The powder test should be applied with some know- 
ledge of the metallurgical history of the material. 
With such information available magnetic tests could 
be of very great assistance to the engineer. A non- 
destructive test which had not been mentioned in 
any of the papers was tarnishing. If a piece of steel 
was machined, using paraffin as the lubricant, and 
then exposed to the air, as it tarnished, the paraffin 
would ooze out of the cracks and an equilibrium 
would be set up between the rate at which the paraffin 
oozed out and the rate at which it evaporated. The 
whole surface then became dark with the exception 
of little areas around the cracks. 

Mr. D. A. Oliver (William Jessop and Sons, Ltd.) 
said his firm had been asked to examine a large aero- 
engine crankshaft and had carried out a number 
of experiments by magnetic methods. One single 
hair crack, tin. long, was sufficient to condemn an 
aero crankshaft, but it was a considerable problem to 
find such a hair crack by any rapid method. It was 
solved in the end by passing a very heavy D.C. surge 
current from end-to end of the crankshaft and then 
immersing the shaft in a fluid and allowing the fluid 
to drain off. In that way there were obtained the 
indications of cracks mentioned by the last speaker 
by the difference in the appearance of the surface 
where the cracks existed. 

There was no time for the authors to reply. 


X-RAYS AND GAMMA-RAYS. 


Dr. S. G. Shearer said he was pleased that the 
authors of the two papers on this subject had sounded 
a note of warning as to the need for improved tech- 
nique and skilled interpretation in connection with 





X-ray and gamma-ray methods. There was urgent 
need for co-operative research between the X-ray 
expert and the engineer, which should yield vaiuable 
results in regard to the study of the various types of 
defects revealed by radiography and how much 
tolerance was permissible with a given material. 

Mr. Shannon said that one general point in con- 
nection with non-destructive testing was the extent 
to which it was possible to take a percentage result, 
as in the case of destructive testing, as representative 
of the whole. For instance, in the case of a welded 
steam pipe examined by X-rays, would it be justifi- 
able to take tests on a percentage of the welds as 
representative of the whole ? 

Mr. R. le Rossignol (Tube Investments, Ltd.) 
showed a number of slides illustrating the manner in 
which defects can be revealed by X-ray testing and 
also how X-rays are made use of to ascertain 
that the assembly in a radio transmitting valve is 
truly central. He also expressed the view that the 
use of gamma-rays would become of increasing 
importance in the future and that it would prove to 
be a fairly cheap process. 

Mr. W. J. Wiltshire (Woolwich Arsenal) recalled 
the early work of Dr. Pullin in connection with X-ray 
testing and how twenty years ago it was necessary for 
the few workers in that field to make their own appa- 
ratus, their own transformers, and even their own 
X-ray tubes. At the same time, they had the most 
difficult task of convincing inspection people that the 
method was something worthy of their attention and 
not a competitor trying to drive them out of business 
as inspectors or make life harder for them. Things 
to-day, however, were in a very different position, 
although a great deal still remained to be done in the 
perfection of the technique. There was need for more 
reliable apparatus to enable the method to be used 
to an increased degree under workshop conditions. 
He also urged the need for further research on the 
question of scatter. 

Mr. Stephen (Messrs. Phillips) said there were some 
sixty X-ray plants in use for the purposes of non- 
destructive testing in America, 300 to 400 in Germany, 
and 100 in England, so that more use appeared to be 
made of X-rays for industrial testing purposes in 
Germany than elsewhere. With this number of plants 
in operation, however, there was bound to be differ- 
ences on the question of interpretation, and it would 
be well to take such steps as were possible to bring 
about some uniformity and to prevent everybody 
making their own interpretations in their own way. 
Continuing, Mr. Stephen said there was a vast range 
of research possible in between what was now done 
in the laboratory and what was accomplished in 
practice. At the same time, whilst it was possible to 
go to higher voltages in the laboratory he did not 
agree that higher voltages should be used in the open. 

Dr. W. Betteridge (Bristol Aeroplane Company) 
said that although it was possible more or less easily 
to detect blow-holes and shrinkage cavities in 
aluminium alloy, there was a type of fault in that 
material which could only be detected by radio- 
graphy, and it was essential that the finer defects were 
not missed. 

Dr. Berthold, replying to Mr. Stephen, said that 
in Germany, in most cases, the interpretation of 
X-ray examinations was done in the works. The 
man who did that work first went to the State X-ray 
laboratory for instruction in how to interpret the 
photographs, and having been instructed he was 
placed in charge of the apparatus in the works. In 
that way standard interpretations were possible. 

Mr. Pullin, in a general reply, dealt with the 
question of protection and said that probably it 
had been overdone on the industrial side. Neverthe- 
less, he felt it was a good thing because it added 
robustness to the apparatus. The ordinary medical 
definitions of safety could not be accepted industrially 
because in many cases the personnel had no idea of 
the possible dangers. Therefore he believed it was 
better to overdo protection than to underdo it. At 
the same time, he believed it was necessary that some 
general rules should be laid down bearing in mind 
the need for combining maximum safety with 
maximum efficiency, which was a difficulty. Perhaps 
the present was a good time to agitate for a conference 
on industrial X-ray protection. Many of the things 
required in that connection could be done, but it 
was a question of money. He agreed that from the 
laboratory point of view higher voltages than 300 kV 
might be used, but his own suggestion of 300 kV was 
for industrial purposes. 


Acoustic AND GENERAL METHODS. 


There was not a great deal of discussion under this 
heading. One speaker thought the use of supersonics 
might be adopted for testing purposes, but another 
speaker argued that supersonic methods did not lend 
themselves very well to changes in cross section or 
changes in direction. Dr. C. H. Desch, F.RS., 
thought acoustic methods of testing had possibilities. 
The metallurgist, he said, needed a non-destructive 
test to determine the internal stresses, which were 
sometimes exceedingly high, and a good deal of heat 
treatment might be required to reduce them to a 
low value. Mr. W. C. Heselwood (United Steel 
Companies) said the spark and spectroscope test 
mentioned by Dr. Dorey was especially useful for 
determining carbon content within close limits, and 
it was used in a number of steel works. 
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Boots New Factory at Beeston, Notts. 


N 
I April 14th, 1933, we described and illustrated the 
large new factory of Boots Pure Drug Company, Ltd., 
at Beeston, near Nottingham. It was specially 
designed by Sir-Owen Williams, M. Inst. C.E., for 
the manufacture of wet drugs and chemical products, 
and was interesting to the engineer on account of the 
automatic conveyor plant for dealing with the pro- 
ducts right from their manufacture to the despatch 
department, This plant, we may recall, was supplied 
by Siemens Schuckert (Great Britain), Ltd. 

In the present article we propose to deal with two 
other factories, and a fire and A.R.P. station, which 
were also designed by Sir Owen Williams, and were 


an article which was published in our issue of 


a 


packeting tables. ‘The manufacturing processes 

are carried out in the multi-storey buildings, and the 

wong goods are delivered by chutes to the ground 
oor. 

In Fig. 1 we show a general view of both the single 
and the multi-storey buildings. To the right may be 
noted the bus park which provides accommodation 
for the Nottingham Corporation and other bus 
services, furnishing the necessary transport services 
for the workers and the staff. To the left may be 
seen the railway tracks, which connect both the 
receiving and the despatch docks to the company’s 
own sidings on the main L.M.S, line from Nottingham 
to Derby. Fig. 2 is a view of the building looking 











FIGS. 5 AND 6—ROOF OVER DRY GOODS WAREHOUSE 


recently completed under his supervision by Peter 
Lind and Co., Ltd., of Westminster. 


THE Dry Goops Factory. 


In the four views reproduced on page 618 we show 
typical views of the new factory and warehouse for 
dry goods, which has been built to replace the firm’s 
existing plant at Nottingham for the manufacture of 
dry goods, such as powders, tablets, and lozenges, and 
their storage and despatch. The process also involves 
provision being made for the reception and storage 
of the raw materials, and the packeting materials, 





towards the despatch dock, which is generally similar 
to the receiving dock. The roof of the single-storey 
building is, as shown in Figs. 5 and 6, a combination 
of 9ft. deep reinforced concrete beams, with roof 
glazing and lights of the Mellowes patented type. 
The glazing is extended over the cantilevered roofs 
of the receiving and despatch docks, which are 30ft. 
and 48ft. wide respectively. Fig. 4 is a more detailed 
view of part. of the despatch dock, which clearly 
indicates the pillar-free, well-lighted space given for 
the loading and despatch of goods. Fig. 3 on page 618 
is a view in the packeting hall on the ground floor 
level. The packeting materials are stored in the 





buildings are designed on a modified mushroom 
principle, which eliminates beams below the soffite, 
and obtains the rigidity required, by brackets formed 
at the heads of the columns. 

Two roof views are given in Figs. 5and 6. Fig. 5 
is a general view over the single-storey roof with its 
Mellowes glazing. On the right may be seen two of the 
air-conditioning chambers in which the filtration and 
heating of the air is carried out. 

Special attention was given to the design and lay- 
out of this plant, which was entrusted to the Bright- 
side Foundry and Engineering Company, Ltd., of 
Sheffield. Owing to the nature of the various pro- 
ducts and their process of manufacture and packeting, 
it was necessary to control carefully any movement of 
particles suspended in the air. The system employed 
is one whereby warmed and filtered air is introduced 
at roof level into the single-storey building at the 
discharge ends of the packeting tables, and is 
extracted through vertical stacks on the sides of the 
multi-storey building by means of fans arranged at 
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the top. This arrangement ensures that the dust- 
laden air near the packeting tables is forced to move 
in a parallel direction to them, and is finally ex- 
tracted and discharged into the open air above the 
multi-storey building. The general heating of the 
building is carried out on the low-pressure hot-water 
principle. 

In Fig. 6 we show the cantilever construction of 
the roof over the motor car shelter and to the right 
the roof beams. The illustration reproduced in 
Fig. 14 shows the construction of the main 
columns which are of cruciform section. It shows the 
reinforcement and the shuttering, and also the 








and the: carrying out of the pfocess of packeting 


first part of the ground floor, and then follow the 


4ft. 3}in. cavity below the ground floor of the build- 











Fic. 7-DRY GOODS FACTORY UNDER 


itself. As is clearly shown in Fig. 1 on page 618, the 
main building comprises a single-storey structure, 
which has an overall width of 324ft., excluding the 
cantilevered receiving and despatch docks, and a 
multi-storey structure with four floors, having a 
total width of 84ft. and situated off centre. The floors 
of the multi-storey building are projected out at right 
angles to the main section at two points, forming 
wings, each 84ft. wide. They connect with the ground 
floor and the receiving dock by means of an open hoist 
well and a goods lift. 

This particular arrangement was decided upon on 
account of the gravitational nature of the processes 
of manufacture for the particular dry goods, and the 
necessity for these finished goods to converge and meet 
the packeting materials at the head of the 





CONSTRUCTION 











packeting tables, and finally the warehouse for. 
packeted goods. 

In order to avoid the loss of valuable space at the 
head of the packeting tables on the ground floor 
immediately below the side wall of the multi-storey 
building, it was decided to dispense with all columns. 
This being so, an interesting feature of design was 
introduced, whereby the end of the single-storey 
roof (see Fig. 3) and the multi-storey floors are 
suspended along the side of the multi-storey building, 
from the roof beams of this part of the building, in 
such a manner that the load is finally transferred to 
the multi-storey columns. This construction will be 
seen in the view of the partly constructed wing of the 
multi-storey building reproduced in Fig. 7. It may 
be noted that the floor slabs of the multi-storey 

















Fic. 8—-FIRE AND A.R.P. STATION 


ing. The ground floor is suspended over the whole 
of the area, and is supported on concrete piers at 
9ft. centres in each direction. The clear height of 
over 4ft. is very useful for pipe work in connection 
with the heating and the factory plant. The internal 
partitions in the building are wholly or in combina- 
tion, built of brick on edge, rendered in cement 
mortar. The windows and the glazed partitions were 
supplied by the Crittall Manufacturing Uo, Lid., 
of Braintree, Essex. The glass required in the 
building was supplied by Pilkington Brothers, and 
the lighting and painting was carried out by Boots 
Pure Drug Company, Ltd. The passenger lift was 
made by Marryat and Scott, Ltd., and the goods lifts 
by Herbert Morris, Ltd., of Loughborough. The 
buildings are protected from fire by automatic 
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sprinklers supplied by the Atlas Sprinkler Company, 
Ltd. 

The building we have described was erected at a 
cost of £340,000, and. it has a total floor area of 
450,000 square feet and an internal capacity of 
10,000,000 cubic feet. With the exception of the 
packeting area, the whole of the floor is finished in 
polished adamantine chippings laid in cement mortar 
and completed in situ in squares of 6ft. The packeting 
area is finished in 1}in. Canadian maple blocks, laid 
in herringbone fashion; this work was done by 
Hollis Brothers and Co., Ltd., while the tiling was 
carried out by Carter and Co. (London), Ltd. Our 





both cases was decided at twenty-two bays, each of 
12ft. In both buildings reinforced floors are con- 
structed, in some cases one above the other, giving 
in effect three storeys. The floors are self-supporting 
with the exception of the bearings which are taken 
on the skeleton frame in the recesses which were pre- 
viously provided. A general view of one of the first 
floors is given in Fig. 11 on page 622. 

Although the processes of manufacture generally 
provide for the dilution or neutralisation of the acid 
effluents, as an additional precaution all the drainage 
channels and the pipes have been constructed of acid- 
resisting materials. Similarly, in order to combat 
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FIG. 13—SECTION THROUGH SPECIAL PROCESS FACTORY 


description would not be complete without some 
reference to the very well planned and delightfully 
laid out entrance hall with its concealed lighting. 


THe SpecraL Processes BuILDING. 


The special processes building, which is shown by 
the four engravings reproduced in Figs. 9 to 
12 on page 622, was designed to satisfy the 
demands presented by the manufacture of fine 
chemicals involving varying and constantly changing 
processes of manufacture. As shown by the drawing 
given in Fig. 13, a skeleton frame form was adopted, 
consisting of two sides and a roof, giving a standard 
cross section of a shape sufficient to accommodate 
the known processes, with a reasonab!e margin for 
future changes or developments. The length of the 
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FiG. 14—MAIN COLUMNS 


building was therefore only dependent on the area 
required, and further extensions can easily be made 
as may be required. Reinforced concrete was chosen 
as the constructional medium, for the reason that 
steelwork or paint would not stand up'’to the corro- 
sive action of the fumes. 

The section of the building decided upon, as shown 
in the drawing, Fig. 13, is 72ft. in width, with a pitched 
roof giving a clear height of 26ft. 8in. at the spring- 
ings and 36ft. clear height at the centre. The section 
is further provided (see Figs. 10 and 12 on’page 622) 
with an external canopy on each side projecting a 
distance of 9ft. at a level of 12ft. above the ground 
floor. This arrangement gives protection to those 
processes which have to be carried on in the open air. 
The section is sustained by concrete frames set at 
12ft. centres, which are designed to support by 
suspension an additional floor should it be required. 

There are two buildings in which the length in 





the actual spillage of acids it has been necessary in 
certain areas to finish the floors in blue bricks, which 
are jointed with acid-resisting material. A general 
view of the completed buildings is reproduced in 
Fig. 9 on page 622, while Fig. 12 shows a typical 
corner view of the building and indicates clearly the 
design adopted for the covering canopies, already 
referred to, and the staircases from storey to storey. 
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Fic. 16—DESIGN OF HOSE 


The main contractor for these buildings was Peter 
Lind and Co., Ltd., of Westminster. The area covered 
by each of the two buildings is 25,500 square feet, 
and the internal capacity 850,000 cubic feet. The 
total cost of the skeleton framework for each build- 
ing, excluding the internal floors, was approximatély 
£13,750. Like the building first described, Crittall 
windows and internal partitions are fitted, and the 
barriers and hand railing were supplied by Golding 















and Truelove, the glass employed was supplied by 
Pilkington Brothers, and the patent glazing was for 
these buildings carried out by the Crittall Manu- 
facturing Company, Ltd. The plumbing was done 
by Richard Wittington and Co., Ltd., and the sanitary 
fittings were supplied by Davies Bennett and Co., 
Ltd. The lift work was carried out by Herbert Morris, 
Ltd., of Loughborough. 


THe Frere STaArIon. 


The fire station, a view of which is given in Fig. 8 
on page 621, in addition to its normal function of 
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FIG. 15—PLAN OF FIRE STATION 


housing the mobile fire-fighting appliances and other 
equipment, has been specially planned to provide 
accommodation for the latest A.R.P. requirements. 
The building, which is shown in plan in drawing, 
Fig. 15, is built in remforced concrete, and is a single- 
storey building with a hose tower of original design, 
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PLAN AT CORNER OF TOWER SHOWING TYPICAL 
ARRANGEMENT OF REINFORCEMENT. 
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TOWER OF FIRE STATION 


constructed in reinforced concrete in combination 
with glass bricks. 

The roof is constructed in a series of continuous 
beams set at 6ft. centres, which are supported on the 
main internal concrete division walls. The floors 
of the appliances room, the hose store, the hose tower, 
and the lavatories are all finished in tiles, and with 
the exception of the floor of the heating chamber, 
which is finished with a granolithic surface, all the 
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other floors are of maple wood. The walls of 
the appliances room, the tower, and the lavatories 
are tiled to a height of 6ft. Above this level these 
walls and other wall surfaces and also ceilings are 
buffed and painted. - All the exterior surfaces of the 
building have a bush hammered finish. 

On the structural engineering side particular 
interest attaches to the hose tower, the reinforced 
construction of which is shown by the drawing, 
Fig. 16. It may be noted that the glass bricks in each 
of the four walls are so arranged as to preserve the 
diagonal bracing, which is essential to the stability of 
the tower. This work was also carried out by Peter 
Lind and Co., Ltd., of Westminster. 

The area of the fire station building is 2750 square 
feet and the building was constructed at a total cost 
of about £4000. As in the case of the other buildings 
we have described, the asphalt required was supplied 
by the General Asphalte Company, Ltd., the entrance 
doors for the fire station were designed and supplied 
by George M. Hammer and Co., Ltd., with Nettlefold 
door fittings. All the glass and the special glass 


























FiG. 17—CONTROL ROOM IN FIRE STATION 


bricks were supplied by Pilkingtons, and for this 
building the heating and ventilating, also the lighting 
and painting arrangements, were completed by Boots 
Pure Drug Company, Ltd. The fire-fighting equip- 
ment, with the hose and other appliances, was 
entrusted to Merryweather and Sons, Ltd., of London 
and Greenwich. We show in Fig. 17 a view taken in 
the control room. 

With the recent additions we have described and 
illustrated, the new factory of Boots Pure Drug Com- 
pany, Ltd., at Beeston, near Nottingham, may be 
looked upon as one of the most modern of recent 
industrial process factories, and Sir Owen Williams, 
M. Inst. C.E., may be congratulated on the original 
way in which he has adapted reinforced concrete con- 
struction to meet the many-sided demands of manu- 
facturing, warehousing, and despatching, while leav- 
ing room for immediate and economical extensions 
when required. 








American Engineering News. 





The San Francisco World’s Fair. 


Just what determined the promoters of the 
San Francisco and New York expositions to select the same 
years—1939 and 1940—for their two-season shows will 
probably never be known, but both expositions are being 
built. and prepared on a gigantic scale, which involves 
much special engineering design and construction. A 
feature of the one at San Francisco is the extensive use of 
timber in the structures of several of the large buildings, 
this feature being due to the nearness of a vast supply of 
heavy timber, together with the recent development of 
metal “ connectors,” which supersede bolts and greatly 
reduce the amount of boring and cutting. The archi- 
tectural treatment is elaborate, and—as in all recent 
expositions—the illumination will be on a scale of magni- 
ficence. Highly important, but less spectacular and con- 
spicuous, are the matters of water supply, roadways, 
transportation, fire protection, sewage disposal, and pro- 
vision for public comfort stations. In these respects, 
much was learned from the experiences at the Chicago 
World’s Fair of 1933 and 1934. Three of the main build- 
ings are to be permanent structures, but the others will be 
removed in 1941. Structural steel has to be shipped in 
from long distances, but timber is a local product, and has 
advantages in lower first cost, speed of erection, ease of 
removal, and salvage value. Timber pile foundations, 


with concrete footings, support the timber arch trusses 
and other structural work, but the floors are carried by 
timber footings resting on the ground and are independent 
of the parts supported on piling. Thus any floor settle- 
ment due to the made land site may be adjusted readily. 
Possibilities of earthquake movements had also to be 
considered. Much of the structural work, walls, and 





sheathing is being built flat on the ground, and then hoisted 
into place by cranes, thus saving in cost and time, besides 
being much safer for the workmen. Even roof arch trusses 
of 200ft. span are being built and erected in this way. 


Slide in the Fort Peck Earth Dam. 


In the construction of all hydraulic fills or 
embankments there is the dreaded possibility of a slide, 
in spite of the utmost care in design and construction. 
Such an occurrence in the Fort Peck dam now under con- 
struction on the upper reaches of the Missouri River, 
carried away about 8000 cubic yards of the upstream slope, 
releasing the water from the core pool, and burying eight 
of the workmen beyond hope of recovery. This dam, 
about 2 miles long and containing about 100,000.000 cubic 
yards, has been under construction for three years and 
was within a few weeks of its completion. Suddenly, and 
without previous signsof distress, a section of the upstream 
side about 2000ft. long and nearly 100ft. deep slipped 
down into the water, as the reservoir had been allowed 
to fill partly, since its purpose is to regulate the flow of 
the river. The slide extended into the dam far enough to 
include the core and part of the downstream section. It 
included also many tons of heavy quarry stone placed as 
revetment on the upstream slope. About thirty men 
were involved, but all escaped or were rescued except 
eight, who were buried in the slide. Excavators, cranes, 
and a barge with pumps were lost. As work is shut down 
for the winter in November, this accident will delay com- 
pletion of the dam until late in 1939. Work was resumed 
with two of the four hydraulic dredges on part of the work 
not affected by the slide, and placing of the rock revet- 
ment is being continued. Fortunately, the slide did not 
block the portals of any of the four concrete tunnels, 
25ft. in diameter, which carry the flow of the river during 
the construction of the dam. Extensive studies are being 
made to determine the cause of the accident, but under 
difficulties, since the break extended under water and 
was increased by the rush of water from the core pool on 
the crest. It may have originated entirely within the 
deposited material, or it may have resulted from some 
foundation movement, either in the strata beneath the 
dam or at the connection of the dam with the slope 
against which it abuts. 


American Highway Tunnels. 


Modern highway development in mountainous 
country often necessitates the construction of tunnels. 
which, in general, are similar to railway tunnels in design 
and methods. In deciding as to a tunnel or open cutting, 
three advantages of the former have to be considered : 
(1) A tunnel usually secures better location by reducing 
curvature and distance, and thus contributes to safety 
of highway traffic; (2) it reduces maintenance costs, 
unless special lighting and ventilation facilities are 
required, and in any case it eliminates the item of snow 
removal ; (3) a tunnel reduces the scar in landscape, and 
eliminates erosion. Most of the tunnels on American 
highways are not more than 1000ft. long, and require 
no ventilation, but it has been required in tunnels 3200ft. 
to 5615ft. long. To ease the change between outdoor 
daylight and the artificial light in tunnels, some portals 
are provided with louvres for light diffusion at the 
entrance. Where portal structures are required they are 
a leading factor in determining the minimum length 
of tunnelling with critical depth of cover. Designs vary 
according to width of roadway, while for long ventilated 
tunnels extra height is required for the ventilation galleries 
or conduits. The sides are usually vertical for 5ft. or 
6ft., and are continued as curves of 13ft., 15ft., or 18ft. 
radius; but in other cases they are l0ft. or 12ft. high, 
with roofs of 15ft. radius, giving a centre height of 16ft. 
to 17ft. In the Waldo Tunnel, with a roadway width 
of 47ft., the roof radius is 23ft. 6in. The ventilated Oak- 
land tunnel is 27ft. wide, with 22ft. roadway, but its 
total height is 30ft., having two conduits 64ft. and 7}ft. 
deep over the cement ceiling, which is 16ft. above the 
road. Most peculiar is the Yerba Buena double-deck 
tunnel, 60ft. w.de, with a roadway and double-lne railway 
on the rock floor, while transverse concrete girders seated 
in the walls carry a 58ft. roadway and 4ft. footpaths. 
Concrete lining is very generally required, but heavy 
timbering is sometimes used in rural tunnels. However, 
in some of these cases evidence of distress has necessitated 
replacement or reinforcement with steel rings and concrete 
lining. 


Siphons Regulating Water Level. 


At the Walterville municipal hydro-electric 
plant in Oregon, two siphons serve as regulators of the 
water level of the forebay, by discharging continuously 
through a wide range of flow. Each siphon is capable of 
discharging continuously any rate between 3 per cent. 
and 100 per cent. of its maximum capacity. Working 
together their maximum and minimum discharging 
capacity is 1050 and 11 cubic feet per second, or a range 
of from 1 to 100 per cent. of the maximum. They replace 
an old gate and wasteway flume, but part of the overflow 
spillway was retained to carry off drift and ice. The two 
siphons are formed in a concrete head wall about 35ft. 
high, and have a total length of about 127ft. from inlet 
to outlet, of which the straight inclined barrel repre- 
sents about 75ft., with a fall of 30ft. in that distance. 
This inclined barrel, of concrete construction, contains 
the two siphon channels, side by side; one is 
from 7}ft. to 7ft. at the upper end to 34ft. by 7ft. at the 
outlet, while the other is from 6ft. by 44ft. to 2$ft. by 
4}ft. The two side walls extend 4ft. above the top of 
the barrel to form an open channel or flume from the 
spillway, with a width of 13ft. The primer constitutes 
a discharge regulator, since it permits the siphon to inhale 
air when the forebay level drops below the horizontal 
lip of the primer, the discharge then diminishing until 
it equals the surplus flow into the forebay. Piezometers 
were installed in order to determine the behaviour of 
the siphons, as an assistance to making future designs. 
Under present knowledge of hydraulics, it is impossible 
to calculate or define the eddy and impact losses in the 
individual bends, but the total bend losses can be deter- 
mined approximately. From the tests carried out it 
seems evident that the larger the barrel the-greater will 





be the eddy losses, and the less will be the efficiency. 
But in the design of siphons for such purpose, the efficiency 
is a minor consideration. Their most important functions 
are sensitiveness and range of discharge, in both of which 
the Walterville siphons are believed to surpass any 
others existing. 








Technical Reports. 





Pressure Losses for Fluid Flow in 90 deg. Pipe Bends. By 
K. Hilding Beij. Research Paper RP 1110. U.S. Depart- 
ment of Commerce, National Bureau of Stand iwds.— 
Pressure losses were determined for nine 4in. steel, 90 deg. 
pipe bends of radii from 6in. to 80in. The results are 
discussed in relation to those found by previous investi- 
gators under comparable test conditions. For bends 
having radii of four pipe diameters or less, all the results 
which are discussed may be correlated on the basis of 
pipe roughness. Further data are needed to establish a 
working formula. No correlation cou'd be obtained for 
the bends of larger radii. For such bends the maximum 
published values should be used in engineering work until 
more comprehensive data become available. 


The Use of the Principle of Minimum Potential Energy 
in Problems of Static Equilibrium. By D. Williams, 
B.Se., A.M.I. Mech. E. Reports and Memoranda No. 
1827, 1938. London: His Majesty’s Stationery Office. 
Price 2s. 6d.—The application of the principle of minimum 
potential energy to problems of static equilibrium has 
received little attention in the t as compared with 
that given to its application in elastic stability problems. 
Its possibilities in the former field were therefore considered 
worth investigating. It is shown how the difficulties 
usually associated with variational methods of finding a 
minimum may be circumvented by an approximate method 
that depends upon expressing the deformation of a struc- 
ture in terms of an arbitrary function of the co-ordinates 
and certain undetermined constant multipliers. The 
importance of choosing a suitable form for the assumed 
deformation is demonstrated, and consideration is given 
to boundary conditions. For illustration, the method 
is employed to solve a problem that is intractable by 
standard methods. Comparison is made between the 
energy method and certain other approximate methods. 
The method has important possibilities in dealing with 
highly redundant structures and is straightforward in 
application. For static problems it compares not unfavour- 
ably with other approximate methods. 


Full Scale Tests of the *‘ Airspeed Envoy,” Type A.S.6 G. 
By J. E. Serby, B.A., R. H. Francis, M.Se., and P. 
Fortescue, B.Sc. Reports and Memoranda No. 1816. 
1936. London: His Majesty’s Stationery Office. Price 
Is. 6d.—The “* Airspeed Envoy ” is fitted with split flaps 
and tests of these were made to compare with tests on a 
series of flapped aircraft made recently at the R.A.E. 
The “ Envoy ” is also a twin-enginéd aircraft so that a 
considerable part of the flapped span is in the slipstreams, 
and it was considered of interest, in view of this, to 
measure the effect of the flaps on take-off. Much theoretical 
work has been done on this problem, and with increase 
of wing loadings its importance is growing. Although 
theory suggested that in the case of the “ Envoy,” which 
has a loading of about 17 lb. per square foot, and a fairly 
low value of the thrust/weight ratio (0-2 approximately), 
not much improvement in take-off could be expected 
from lowering the flaps, it was thought that the results 
would provide some link between theory and practice. 
The maximum lift coefficient C,, (based on the gross wing 
area) in gliding flight is 1-36 with flaps up and 1-92 with 
flaps fully down (70 deg.). At full throttle, at 4500ft., 
it rises to 2-18 with flaps up, and 3-02 with flaps, 
30 deg. down. The flaps have practically no effect on 
trim with stick free. The flaps have little effect on 
take-off, as might be expected with this type of flap in 
view of the low value of the thrust/weight ratio. The 
rate of climb with flaps 30 deg. down is the same as with 
flaps up. The effectiveness of the elevator and ailerons 
near the stall is reduced when the flaps are down. Rudder 
contro! falls off as the stall is approached, whether the 
flaps are up or down. 





Measurements of Accelerations at Different Parts of a 
Boat Seaplane During Take-off and Landing. By G. C. 
Abel, B.Sc., D.I.C. Reports and Memoranda No. 1829, 
1937. London: His Majesty’s Stationery Office. Price 
2s. 6d.—Measurements of acceleration at selected parts of 
a seaplane structure during take-off and landing were 
required to provide further knowledge of structure loads. 
Take-offs and landings were made in calm and choppy 
water. The landings were made deliberately heavy in 
order to give an upper limit to the factors required on 
seaplane structures. The normal acceleration was 
measured at seven positions and the longitudinal accelera- 
tion at two of these positions. At one position four 
accelerometers of different frequencies were fitted. A gyro 
pitch recorder was fitted to record the change of attitude 
during impact and from this record the angular acceleration 
has been deduced. The maximum normal accelerations 
recorded were 2g in take-off and 4-5g (in bow and centre 
section) in a stalled landing. The maximum angular 
acceleration was 1} radians per (sec.)?, the maximum 
difference between bow and tail accelerations was 1-69 
and the maximum difference between hull and centre 
section was 0-99. In some landings the correction for 
angular ac®leration was insufficient to bring the bow and 
tail accelerations to the same value as the acceleration 
amidships, and this shows that the hull distorts. In the 
majority of landings there was a distortion of the centre 
section similar to that recorded on a Singapore IIc sea- 
plane when dropped into water. The records from the 
four accelerometers of different frequencies showed good 
agreement. The higher frequency instruments gave more 
oscillatory records, were less easily analysed, and gave 
only a small increase in accuracy. 
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An Air Heating Unit. 


A NEW model of unit heater for factories, workshops, 
stores, &c., which has recently been introduced by Keith 
Blackman, Ltd., 27, Farringdon Street, London, E.C.4, 
is shown in the accompanying engraving. The body 
consists of a rigid steel casing containing a battery of 
gilled copper tubes through which steam or hot water 
circulates. These tubes have a jin. bore and offer very 
little resistance to the flow of the heating medium. A 
totally enclosed motor-driven fan is suspended on a spider 
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incorporated in the short jib. The pivot and chain 
tracks are arranged so that the uplift of the chains is 
minimised when the jibs are in their highest positions, 
thereby reducing wear. 

Power for operating each stacker is provided by a 74 H.P. 
motor mounted on a bed-plate, together with a totally 
enclosed worm-geared unit, the coupling having a solenoid- 
operated brake to prevent the sacks running backwards 
in the event of the current failing. From the worm to the 
main chain sprockets the drive is by an enclosed chain. 
The worm-geared unit coupled to the motor has a shaft 
extension at both sides, and on one of these extensions is 
mounted a sprocket for a chain drive to a reversing bevel 
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disengages all clutches and automatically applies the 
brake. During lowering a slight movement of the lever 
partially releases the brake and the load falls by its own 
weight. In the case of a light load or an unloaded hook, 
an otherwise sluggish movement may be greatly accelerated 
by further movement of the lever in the same direction. 
This movement completely releases the brake and engages 
a reversing clutch with the engine to run the rope out at 
200ft. per minute. Heavy-duty friction clutches operate 
the hoisting, travelling, and slewing operations. These 
clutches, which have renewable linings, are all inter- 
changeable. 










A trouble not infrequently encountered in deep work 
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SACK STACKER 


at the rear of the unit, drawing air from the rear and 
forcing it through the battery of tubes. Four adjustable 
curved louvres mounted on the front of the casing deflect 
the warmed air in any required direction. When the unit 
is to be mounted at any considerable height above the 
area to be warmed, these louvres are replaced by a single 
large curved adjustable cowl. We are informed that these 
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UNIT AIR HEATER 


heaters are now being made in twenty sizes with capacities 
from 20,000 to 500,000 B.Th.U’s per hour, and for steam 
pressures up to 150 lb. per square inch. 








Forty-Foot Sack Stackers. 


For various beet sugar factories in different parts of the 
country Spencer (Melksham), Ltd., of Melksham, Wilts, 
has supplied some machines for building up or breaking 
down stacks of bags having a maximum height of about 
40ft., the adjustable jibs and reversible driving gear 
making them suitable for these two operations. There are 
two jibs hinged at a common point supported on the top 
of the travelling carriage. Passing over these two jibs 
in a continuous length are two chains with square section 
cross bars between them, with rollers at the ends, and on 
these cross bars the bags are carried. The jibs are com- 
posed of steel plate and angle sections, the plating forming 
a smooth trough over which the bags are carried by the 
cross bars. Both jibs are adjustable. The longer or front 
jib is raised and lowered under power, while the shorter 
jib is adjusted by hand with the aid of a wheel- 
operated screw beneath it and supported from the travel- 
ling structure. To maintain the correct chain tension in 
all positions of the jibs a compensating device has been 





IN OPERATION 


gear unit. This gear drives a totally enclosed oil-immersed 
self-sustaining worm gear, on the output shaft of which are 
mounted two barrels, turned and grooved to coil the three- 
fall operating ropes to the props, which are arranged on 
each side of the machine for adjusting the front jib. The 
reversible bevel gear is operated by a hand-controlled 
sliding dog clutch. 

The rigid steel frame travelling carriage is carried on 
four rubber-tyred wheels, the two smaller wheels, at the 
rear of the machine, having a castor action, whilst the 
larger wheels have chain drives operated by a handle at the 
side of the machine. One man can move the machine 
with ease over a warehouse floor and the machine can be 
revolved in a circular track of very small radius. Ball 
bearings are fitted throughout. When the machines are 
used for de-stacking, a reversible motor is provided, and 
in all cases a limit switch is fitted to prevent overwinding 
the derricking gear. 

Although each machine is capable of handling sacks at 
the rate of 400 per hour, practical experience has shown 
that this rate is much in excess of that at which the sacks 
can be fed into or taken from the machine. In one factory 
a machine has stacked well over 130 tons of sugar per day. 








A New Contractor’s Crane. 


A USEFUL little mobile crane now being made by Kryn 
and Lahy (1928), Ltd., for marketing by its associate 
firm, T. C. Jones and Co., Ltd., 93-95, Wood Lane, 
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DRIVING GEAR OF MOBILE CRANE 


London, W.12, is shown in the accompanying engraving. 
Driven by a 10 B.H.P. petrol-or oil engine, it is designed 
to lift 1 ton over a radius of 12ft. A single lever controls 
hoisting and lowering. This lever in its central position 


FORTY -FooT SACK STACKER 


such as tunnel shafts, is the swinging of the return block 
and consequent twisting of the falls. This trouble has 
been eliminated by employing a single lifting rope together 
with a large winch drum allowing lifts up to 80ft. without 
overlapping of the rope. The crane has a maximum 
lifting speed of about 70ft. per minute. 

For travelling, two of the wheels are driven by the 
engine through a heavy roller chain, whilst the other two 
are steered from the driver’s seat on the superstructure. 
The travelling speed is approximately 2 miles an hour, 
and the slewing speed between 3 and 4 r.p.m. Hand 
luffing is provided by a crank handle and worm gear. 

The standard jib used with the cranes is 18ft. long and 
is of all-welded construction, being built up of steel 
channels braced with angles and plates. We are informed 
that non-standard jibs up to 30ft. long can also be supplied. 

The shafts and axles throughout are mounted on self- 
aligning ball bearings in dustproof housings, and all 
bearings are provided with grease-gun lubrication on the 
grouped nipple system. 








Buna.* 





INTEREST is being shown in the German type of synthetic 
rubber known as “ Buna,” much publicised in the Reich 
as going far towards freeing that country from the neces- 
sity of importing crude natural rubber. Although an 
excellent synthetic rubber known as “ Neoprene” has 
been developed and is being commercially produced in the 
United States, and although synthetic rubber costs several 
times more than the natural, nevertheless one type of 
‘**Buna’”’ rubber possesses properties reported superior 
in some respects to the American product. It is probable 
that it could be produced here (U.S.A.) profitably. 

‘** Buna ” rubber can be compounded on rubber milling 
machines and vulecanised in the same manner as natural 
rubber. Its extraordinary resistance to oil and gasoline, 
superior resistance to abrasion, and other excellent 
characteristics render it of great promise for such applica- 
tions as gasoline hose lining, tyre treads, gaskets for cil 
pipe lines, and many other uses in which its superiority 
to natural rubber is outstanding. In most special fields 
its high price is not prohibitive. As it becomes possible to 
effect savings through larger volume of production and 
perfection of technique, the market for ‘ Buna ” should 
expand, but it cannot compete with natural rubber until 
its price is reduced materially. The present price of about 
16 cents per pound for crude rubber could be reduced 
substantially and still yield the plantations a profit. It 
is not inconceivable that serious competition from 
synthetic rubber might be met by substantial price reduc- 
tions in the natural product. Indications are, however, 
that an initial price approximating that of “* Neoprene,” 
now around 65 cents per pound, may be anticipated for 
* Buna,” should it be produced in this country. 

“Buna ” rubber is a development of the German I.G. 
and is patented in the United States. A somewhat similar 
type is also being produced in Russia. Of the several 
types now being made in Germany, only “ Buna N ” is 
receiving the most active interest in the American market. 
Substantial trial shipments have been imported into this 
country and sold under the name “* Perbunan.” 

The principal raw material for the manufacture of 
“Buna N” is butadiene, a highly unsaturated gaseous 
hydrocarbon, made in Germany from acetylene derived 
from calcium carbide, and obtained in Russia from alcohol. 
The eventual production of “* Buna N ” here, together with 
the erection of plants for obtaining the necessary butadiene, 
might give rise to an industry of considerable importance. 





* From the Industrial Bulletin of Arthur D. Little, Inc. Cam- 
bridge, Mass. 
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Vacation Employment for Students* 


STUDENTs are to an increasing extent taking an intelli- 
gent and critical interest in the courses of training provided 
for them at universities and other centres of higher 
education, and in the degree to which such training fits 
them for the tasks they will be called upon to perform in 
after life. The National Union of Students, which, as a 
federation of all the University Student Unions in England 
and Wales, is the representative student organisation of 
this country, has recently established committees of 
students in different Faculties, the purpose of these com- 
mittees being to consider matters of interest and import- 
ance to the students in relation to their training and their 
future employment. Among these committees is one of 
students in engineering. . 

This committee is to convene an annual conference of 
representatives of University Engineering Societies for 
the discussion of general problems of engineering training, 
and it is to pay particular attention to the duration, plan, 
and curriculum of engineering courses; the question of 
vacation employment ; and the conditions of traineeships 
and graduate apprenticeships. 

Although great advances have been made in the last 
fifteen or twenty years there is still much room for improve- 
ment in the relations between the universities, on the one 
hand, and the engineering employers on the other. Many 
employers in this country look upon the university 
graduate as a theoretician and a “highbrow.” They 
prefer the man who came to them straight from school 
and has spent ten years or more of hard practical discipline 
under works conditions. 

Perhaps it would not be unfair to suggest that such 
employers take a short rather than a long view. No one 
imagines that a university training necessarily and 
inevitably produces a man of first-rate abilities, even 
when he has acquired a first-class academic qualification. 
But the man of natural and innate capacity will benefit 
by the intellectual discipline and the social opportunities 
of a university course, and will be an altogether more 
valuable recruit to industry at the end of it than if he had 
spent those years of his life in the shops. 

Industry in this, as in all, countries needs men who are 
not merely good technicians, but who are men of initiative, 
imagination, grasp, and leadership; men who can tackle 
new problems with alert and clear minds ; men, moreover, 
whose mental horizon is not bounded by the particular 
factory in which they find their livelihood. It is such men 
that the universities can and do provide. 

The universities cannot train the technically efficient 
specialist in every branch of engineering science. What 
they can do is more important. They can give their 
students that broad grasp of fundamental scientific prin- 
ciple which is essential to the tackling of all engineering 
problems. They can give a knowledge of the world and a 
breadth of outlook that is essential to the tackling of 
modern industrial problems. And they can give an 
experience in social administration, in the handling of 
men and affairs, that is essential to the tackling of problems 
of labour and works organisation. 

In brief, it is to the universities that industry must look 
for its future supply of “ executives ’’ and few things are 
more vital than that these men should receive the best 
training that can possibly be given them. To this end 
industry itself should come to the help of the universities 
and should co-operate with them. The university man 
should be kept in touch during his training with modern 
industrial practice. He should temper his academic 
learning with actua] works experience, and that experience 
should be as carefully planned as his academic course. 
It is not enough that the university student should be 
given occasional opportunities to work as a factory hand 
on @ routine, mass production job. His experience must 
certainly be practical and it must be obtained under 
actual works conditions. But it is mere wasteful stupidity 
to treat him as an “extra hand,” a bad hand, and one 
who wil] never be and never should be a good hand. 

Works experience during the university vacations is 
increasingly recognised as an important part of all uni- 
versity engineering courses, and many engineering firms 
co-operate with the universities in providing it. But there 
are certain points which the students feel need to be very 
clearly kept in mind if this experience is to be as valuable 
as it should be in the training of the future engineer. 

In the first place, the student should never be put on 
one job and kept there throughout his time in the works. 
He should be moved about as much as possible from 
department to department so that he gets a general insight 
into the organisation of works production. It is senseless 
to expect him to become an efficient workman. His job 
is to study production methods and he should be given an 
opportunity of doing that job rather than trying to do a 
routine job at which he will never be any real use. If this 
entails some trouble and annoyance to the works manager, 
as it probably will do, again it is a question of the long 
view versus the short view. The student will be less of a 
nuisance if he is put in one place and left there. But 
ultimately he will be a better engineer if he is moved 
around and given opportunities of seeing the factory 
organisation as a whole. 

Secondly, the student should be paid a small wage 
while he is in the works. Many students from poor homes, 
who have to live in lodgings while they are doing their 
works practice, can only afford this if they get a small 
wage as some contribution to their living expenses. Not 
to pay the students is therefore to rob a great many of them 
of any opportunity of getting practical factory experience. 
It is entirely a mistake to imagine, in these days, that 
university students are drawn from the wealthy classes of 
the community. Most of them come from that class which 
is hardest hit by taxation and least benefited by the social 
services. Many of them come from the poorest families. 
The great majority have no margin in their personal 
budget for extra expenses, such as living in lodgings 
during the vacation. 

So far we have been thinking mainly of the mechanical 
engineer in the workshop, but to the prospective civil 
engineer vacation experience is also of the greatest 





* Monograph by the Engineering Students Committee of the 
National Union of Students. 





importance, for it gives him an insight into conditions 
prevailing in the world of engineering which often seems 
rather remote from the lecture room. 

Speaking very broadly, civil engineering falls into two 
divisions, the design of works and the execution of those 
works. In general the young engineer will not go straight 
into a design office, for to be an effective designer needs a 
first-hand knowledge of problems that arise during con- 
struction of works. Here vacation work can help, for in a 
period of from six to ten weeks the student can get a very 
good idea of what is entailed in the construction of civil 
engineering works. 

Unfortunately, it is not always easy to place the student 
in a job under construction. Unlike a factory, where the 
routine is well established, each individual civil engineering 
job has its own technique. Thus those responsible for the 
job, whether on the resident engineer’s side or on the con- 
tractor’s side, may feel that no useful purpose can be 
served by taking on a student for a few weeks, as he goes 
back to college and when the time comes for him to look 
for a permanent position that particular contract is 
probably finished. 

This is a rather short-sighted view. True, the graduate 
cannot like his fellow graduates in the other branches of 
engineering, say ‘“‘I have had altogether four months’ 
practical experience on this job during my vacations,” 
and so hope for a permanent job. But his experience has 
been useful. The broader aspects of the work are the 
same, the work of setting out, measuring up, testing 
materials, handling plant, dealing with foremen and 
inspectors, all of these things run through every contract 
in every branch of civil engineering. It is to give the 
student an insight into these things, which a university 
cannot do, that vacation work is so necessary. Then, 
when the student does come to take his place in the pro- 
fession, he will do so with some idea of the sort of thing 
that will be expected of him. A few weeks’ vacation work 
cannot make him expert, but can give him a real back- 
ground against which to set the work he does in his college 
course, and so ensure that the graduate enters his pro- 
fession with some previous knowledge. 

To-day many students obtain their vacation experience 
in the offices of local authorities. Such experience can 
be exceedingly useful if a genuine effort is made to give 
the student an insight into the workings of local authorities. 
Often, unfortunately, the student finds himself doing the 
routine work of an administrative nature which is always 
present in local government departments, and the real 
engineering experience gained is slight. County and 
municipal work is, however, only one branch of civil engi- 
neering, and it would be of the greatest assistance to keen 
students if both consulting engineers and contractors 
responsible for works of all kinds were more willing to 
allow undergraduates to spend their vacations on their 
works. The ultimate effect could only be good, and the 
value to the profession of the newly graduated engineer 
would be much enhanced. 








Test Results of a La Mont Boiler. 


In our issues of September 30th and October 7th last 
we described and illustrated a La Mont boiler plant 
installed by John Thompson Water Tube Beilers, Ltd., 
at the works of G. and J. Weir, Ltd., of Cathcart, Glasgow. 
Test results of this 1000 Ib. per square inch steam generator 
are now available, and are given in abridged form in the 
accompanying table. 

The tests, it will be seen, were conducted’ at a working 
pressure only slightly above 900 lb. per square inch. It 
is explained that there is no difficulty whatever in obtaining 
the full 1000 Ib. per square inch pressure. But at present 
the boiler is operating under a very variable load, and 
in consequence, when the margin between the operating 
and blow-off pressures is small, there is frequently a 
tendency for the safety valves to lift. The fact that 
safety valves which lift at all frequently at such a high 
pressure are likely to prove troublesome and will require 
repeated facing, is amply sufficient justification for the 
use of a lower operating pressure, except when plant under- 
going test in the test house supplied by the boiler requires 
the full 1000 Ib. per square inch to be used. Besides the 
test house, the boiler supplies a turbine plant designed 
to operate at 850 lb. per square inch, and the pressure of 
a little over 900 1b. per square inch at which the boiler 
was tested is quite sufficient for that plant. 

The boiler, it will be noted, achieved an overall efficiency 
of 86-46 per cent. G. and J. Weir, Ltd., point out that 
this figure is obtained despite the fact that the boiler is 
very much more compact than a conventional boiler 
for the same duty. 


Test Results. 


40,748 lb. per hr. N.R. 
907-3 Ib. per sq. in. 
877-2 deg. Fah. 


Evaporation ... 
Steam pressure... ... 
Steam temperature... ... 


Boiler exit gas temperature 766-6 ,, 5, 
Economiser gas outlet tempera- 

ND on-scene > ne: ses. .., 20g Wee Eel aree Pr 
Co, economiser outlet ... 5 15-057 per cent. 
Gross C.V. of fuel as fired ... 10,865 B.Th.U. per lb. 
Moisture net Cae ode as3 ono - eee ee 
Overall efficiency of boiler plant... 86-46 percent. 
Heat lost in dry flue gases... ... 4°82 ,, », 


Heat lost by moisture in flue gase GS-08 eo ts 
Heat lost due to incomplete com- 


bustion RY a SA I a 
Heat lost due to combustible in 

as! Sat ei. coe peetacen ciaee 0-736 ,, a 
Unaccounted for and radiation 

losses ... ere ke Fee 

100-000 

Power absorbed by auxiliaries ... 1-25 per cent. 
Net overall efficiency on grossC.V. 85:21 ,,_,, 
Power absorbed by circulating 

UMM conse eee, cee) ee) ewe OPED 
Heat release in combustion 

chamber : 39.760 B.Th.U. per cu. 

ft. per hr. 

Guaranteed overall efficiency 81-0 per cent. 


Guaranteed efficiency exceeded by 5°46 ,,_ ,, 











Elasticity and Damping in Relation 
to the State of the Material.* 


By F. FORSTER, Dr.Phil., and Professor W. KOSTER, Dr.Phil. 
INTRODUCTION. 


RECENTLY a description was published of a new appa- 
ratus for determining the modulus of elasticity and the 
damping capacity. Various investigations have shown 
that these quantities constitute in many cases characteristic 
values for a material. The new method of measurement 
can be applied in two ways for the investigation of 
materials. It not only serves as a means of metal- 
lurgical research, but can also be used in various ways for 
the non-destructive testing of materials. 

In measuring damping, the elimination of any supple- 
mentary influence due to plastic deformation during 
measurement is particularly important. Even minute 
stresses can greatly increase the damping. In methods 
hitherto used for the determination of damping, the 
test piece is exposed to deformation of greater or less 
intensity during measurement. Under these conditions 
the damping shows itself to be largely dependent on the 
stressing. The method in question, however, completely 
precludes any mechanical stressing of the test piece during 
measurement. The stresses recurring during the deter- 
mination of the damping never exceed a value of 10 g. 
per square millimetre, and average less than 1 g. per square 
millimetre. 

In this paper the definition of damping which has been 


An 
Anti 
consecutive amplitudes of a free vibration. It is therefore 
immaterial at which point of the vibrating body the 
amplitude is measured. 

In the publications of Féppel, damping is defined as the 
energy loss A, per unit of volume between two consecu- 
tive amplitudes. The relation between A, and 6 is given 
by A,=6 E A, where E is the modulus of elasticity and 
A the amplitude. In Féppel’s researches, the material was 
considerably stressed during the measurement of damp- 
ing. In those researches, which have been carried out on 
technical lines, the damping obtained depends on the load, 
whereas in the work dealt with in this paper, edge stresses 
of roughly 1 g. per square millimetre were found. Thus, 
except in the case of ferro-magnetic materials, the damp- 
ing was found to be independent of the amplitude within 
the range investigated. The values of the damping given 
by the authors are constants depending on structural 
constitution. 

Except for a few characteristic cases, the damping over 
the range investigated (30 to 5000 uy) is found to be inde- 
pendent of the amplitude of the vibrations. The measure- 
ments of the damping can be regarded as physically well- 
defined characteristic values for the state of the material. 
Further, the fact of the existence of a damping with 
minimum stressing of the test specimen, and, above all, 
its independence of amplitude, obviously implies that 
there is no threshold below which a material can be 
stressed cyclically, so as to exhibit a state of true clasticity. 
In other words, elastic hysteresis is always involved. 


adopted is d=1 u , where A, and A,+, are two 





METHOD OF MEASUREMENT. 


If a metal bar supported by thin wires is struck, trans- 
verse vibrations are set up in the way shown in Fig. 1; 
with a test bar some 200 mm. in length and 10 mm. in 
diameter, the order of magnitude of the transverse natural 
frequency is 2000 cycles per second. Each end of the 
two wires used to suspend the specimen leads to a leaf 
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spring F (Fig. 2) connected with an electro-dynamic 
system. Mechanical vibrations are excited in the system S 
by an electrical buzzer, while the system E converts the 
mechanical vibration of the test bar into fluctuating 
currents, which are amplified. - 

The method of measurement is as follows :—When the 
system S has been excited by the buzzer the test bar 
usually remains at rest, but if the exciting frequency 
approaches its natural frequency of vibration it will undergo 
vibrations which are stronger the closer the ratio of its 
natural frequency of vibration to the exciting frequency 
approaches unity. One suspending wire conveys the 





* Paper contributed to the symposium on Non-destructive 
Testing arranged by the Joint Committee on Materials and 
their Testing, November.25th. 

















Dec. 2, 1938 


THE ENGINEER 





627 











vibrational energy of the exciting system to the test bar, 
while the other conveys the vibrations of the test bar to 
the receiving system, which feeds the amplifier with a 
current fluctuating in proportion to the amplitude of the 
vibrations, the value reached being read on the instru- 
ment I. The greatest effect is obtained when the exciting 
frequency is equal to the natural frequency of the test 
piece. From the natural frequency determined in this 
way the modulus of elasticity of the material (in kilo- 
grammes per square millimetre) can be calculated, using 
the relation 

. k 5 if) w 

E=1-6388 » 10 *x (5) x ith (1) 
where l is the length, d the diameter, w the weight, and 
fn the natural frequency of the test piece. 

The dependence of the result obtained on the exciting 
frequency at about the natural frequency of the test 
piece is also shown by the resonance curve. Fig. 3 shows 
the striking difference between the resonance curves of 
copper and magnesium. Theory indicates that the 
mechanical damping of resonance curves can be directly 
determined from their breadth. If Af, represents the 
breadth (measured in vibrations per second) corresponding 
to half the maximum value, then the damping is given by 
the formula 

d6=1-814 Afy 
n 

The geometrical dimensions of the test bar do not enter 
into equation (2). As opposed to the modulus of elas- 
ticity, the damping can be determined for a system of any 
shape, provided it can vibrate. To measure the damping, 
three values on the resonance curve are required—the 
height of the maximum at the natural frequency of the 
test piece, and the two frequencies at which the amplitude 
has fallen to half the previous value. 

If the test piece is made to vibrate and the excitation 
is suddenly stopped, the vibration dies away. The time 
taken for the vibration to die away can also be utilised to 
determine the damping. The time taken for an amplitude 
of value A to fall to the value of A/2—the so-called “ half- 
value time ”’ ty—is related to the damping in accordance 
with the equation 

0-693 
Hln 

Recently an apparatus has been developed which gives 
the product ty f, independently, and enables the method 
of determining damping to be utilised for following rapid 
processes, #.e., for the determination of damping in tensile 
testing or during rapid variations of temperature. With 
this new apparatus, utilising’a thyratron coupling, the 
absolute value of the damping can be determined in 
3 or 4 seconds, with an accuracy within about 2 per cent. 

A description follows of some of the results obtained 
with the sonic testing apparatus. 


Pure METALs. 
Table I gives the moduli of elasticity and the damping 
of a few pure metals at room temperature. 


TasLe I.—Modulus of Elasticity and Damping of Some Pure 
Metals. 


Modulus 
Oo 
Metal, elasticity} Damping. Remarks. 
kilos. Bs 
per sq. ~ 2 
mm. 
[ron 21-700 5-6x10-~ | Annealed 30 min. at 
930° C., air-cooled 
Nickel 21-900 | 72-1 10- | Annealed 30 min. at 
700° C. 
Copper ... 12-820 | 35-5 10 | Annealed 30 min. at 
400° C. 
Molybdenum 59-100 | 5-1x10~ | Sintered ; annealed 
1 hr. at 900° C. 
Aluminium (99-99} 7-230 | 0-46x10~ | Annealed 30 min. at 
per cent. Al) 550° C. 
Magnesium (99-99) 4-530 2-110 | Annealed 30 min. at 
per cent. Mg) 550° C, 
Zinc (99-99 per) 13-130 | 7-7x10-* | Extruded ; an 
- cent. Zn) nealed 1 hr. at 
200° C. 
Cadmium 6-250 | 11-0x 10 | Cast 
Bismuth 3-480 | 17-6x 10 | Cast 
Lead 1-450 | 45-7x10-* | Cast 
Tin 4-560 | 54-2x10-~ | Cast 











The values of the modulus of elasticity are in good agree- 
ment with the most reliable previous measurements. The 


+900 deg. Cent., and some of the curves are.given in 
Fig. 4. The steep rise in the damping of magnesium and 
aluminium is related to the appearance of new possibilities 
of slip in the material. Obviously, the damping of an 
annealed metal is closely related to its plastic behaviour. 
The characteristic crystallographic behaviour of the <netal, 
on which depends the change of shape under extensive 
deformation, has, as many investigations have shown, a 
decisive influence with the slightest stressing (about 1 g. 
per square millimetre) which can be regarded as elastic. 
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The greater the capacity for deformation and the smaller 
the resistance to deformation, the greater the damping 
usually is. 


PoLyMoRPHOUS TRANSFORMATION. 


Examination of the dependence on temperature leads 
to suggestive conclusions if alloys undergo transformations 
in the solid state. Usually the damping increases con- 
siderably during the transformation. Fig. 5 shows the 
ya transformation of an irreversible steel containing 
22-4 per cent. of nickel which had been heated to over 
the Ac, point. As would be expected, the modulus of 
elasticity increases with decreasing temperature. In the 
transformation range the fall is from 120 deg. to 60 deg. 
Cent., and when the change is complete the modulus again 
shows its expected behaviour. Before the change to the 
state the damping increases with decreasing tempera- 
ture. During transformation the alloy is heavily damped 
and is particularly easy to deform. It is noteworthy 
that the damping begins to increase before there is a 
decrease in the modulus of elasticity. This behaviour, 
which points to a change in structure of the alloy pre- 
paratory to transformation, is shown in numerous other 
cases involving such transformation. Local variation 
in plasticity can also be detected during recrystallisation 
by measuring the damping. These observations also 
show that conclusions regarding the plastic behaviour 
of materials can be drawn from measurements of the 
damping. 

Fig. 6 shows the change of the modulus of elasticity and 
the damping of cobalt. During the transformation of the 
hexagonal ¢ state into the cubic y state, both modulus of 
elasticity and damping show distinct instability. The 
temperature hysteresis during the change can be readily 
recognised. The decrease in damping in passing from 
room temperature to 200 deg. Cent. can easily be cor- 
related with the magnetic properties of cobalt. Further, 
the curve showing magnetisation in relation to tem- 
perature has an inversion point at the point of minimum 
damping. 


y 
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ORDERED AND DISORDERED CONDITIONS. 


The transition from the ordered to the disordered con- 
dition is illustrated by the case of the gold-copper alloy 
AuCu (Fig. 7). The alloy, which had been annealed at 
900 deg. Cent. and slowly cooled, was examined while 
being heated. At the transition from the ordered to the 





high damping of nickel is noteworthy, the cause being 






the modulus of elasticity changes abruptly at the transi- 
tion temperature, though this does not occur when the con- 
dition of order is not associated with a change in lattice 
structure. With f brass (Fig. 8), the modulus of elasticity 
is further raised, just as the electrical resistance is lowered 


with an increasing degree of order. In the range of dis- 
ordered solid solution, the damping again shows the 
maximum which has so often been observed. 


MAGNETIC TRANSFORMATION. 


The ferro-magnetic condition has a characteristic 
influence on both modulus of elasticity and damping. The 
effect of temperature on the modulus of elasticity and 
the damping of an iron-nickel alloy is illustrated in Fig. 9. 
In the ferro-magnetic range the modulus of elasticity is 
smaller than when the alloy is in the paramagnetic state. 
When the Curie point is passed, the additional limit of 
the curve disappears. For this reason ferro-magnetic 
materials often show remarkable behaviour in that with 
rising temperature the damping first decreases, until 
the spontaneous magnetisation disappears above the Curie 
point, when it increases with the temperature, as would 
be expected. The magnetic transformation also makes 
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itself clearly seen in the elastic-modulus/temperature 
curve. Noteworthy results have been obtained from the 
investigation of the relation of the modulus of elasticity 
and damping to temperature in the iron-nickel series of 
alloys. 

iecusinociesiie materials behave irregularly as regards 
the influence of the amplitude of mechanical vibrations 
excited in them. Whereas normal materials, as was men- 
tioned previously, showed constant damping and modulus 
of elasticity over a range of amplitudes of several powers 
of 10, this does not occur with ferro-magnetic alloys. 
Fig. 10 shows the effect of amplitude on the values men- 
tioned in the iron-nickel series. The close relation with 
magneto-striction is obvious. In every case the effect 
of amplitude disappears above the magnetic trans- 
formation. 


INFLUENCE OF ALLOY ADDITIONS. 


Further investigations were carried out on the modulus 
of elasticity and damping of various homogeneous and 





disordered condition at about 400 deg. Cent. the modulus 






































heterogeneous alloy systems. In general, these alloys 
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attributable to the influence of the ferro-magnetic state. 
Single crystals show a damping which is not much smaller 
than that of annealed polycrystalline material. 


DEPENDENCE ON TEMPERATURE. 


The dependence of the modulus of elasticity and the 
damping on temperature of numerous metals and alloys 
was determined. The method employed enabled measure- 
ments to be carried out simply from —180 deg. to about 





of elasticity increases. The damping increases consider- 
ably, falls again, and then again increases at above 500 deg. 
Cent. with the temperature. Here, again, as with nickel 
steel, the two properties do not change in parallel. The 
damping is still irregular in the region of the disordered 
solid solution. 

The transition from the disordered to the ordered state 
of atomic structure in the gold-copper alloy AuCu is 
related to a change in lattice structure. In this case 





show a lower damping capacity than their components. 
With the copper-zine alloys, the damping may decrease 
to 1 per cent. of that for copper, in accordance with the 
well-known observation that when a brass bar is struck 
it resonates longer than does a copper bar. In particular, 
stress-free « brass shows the smallest damping, namely 
0-2x 10-4, of all the materials investigated. This value 
can be measured easily and accurately by the method 
described in this paper. Further, in the iron-carbon 
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alloys the damping decreases with increasing carbon 
content. Up to 0-3 per cent. of carbon it falls to one-fifth 
of the original value. 

Damping is closely affected by structural condition, while 
a change of structure is also reflected by the behaviour 
of the modulus of elasticity. In both series of alloys the 
resistance to deformation increases and the deformability 
decreases. The damping changes in accordance with the 
second-named quantity. 

GRAIN SIZE. 

A brass bar containing 72 per cent. copper was annealed 
under a rising temperature for an hour, then tested imme- 
diately. The relation of the damping to grain size is illus- 
trated by Fig. 11, which does not include the value of 
10-5 for a grain size of 14x 10% n?. The damping increases 
considerably with the grain size. As the resistance to 
deformation decreases with the grain size, so the damping 
increases with the deformability. In the investigations on 
iron, no influence of grain size was observed. 


PRECIPITATION HARDENING. 


The influence of precipitation hardening on the damp- 
ing was investigated in the iron-copper system (Fig. 12). 
A bar air cooled from 800 deg. Cent. was annealed in half- 
hour stages under a rising temperature and air cooled. 
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Fig. 13 


On annealing the damping follows the hardness in its 
behaviour, the maximum value of the modulus of elas- 
ticity occurring at slightly over the temperature of maxi- 
mum damping. In particular cases these phenomena can 
be freely explained from the usual behaviour of the 
physical constants under similar conditions. 


DEFORMATION AND RECRYSTALLISATION. 


As the process described above produces extremely 
little stress in the material, it is particularly suitable for 
ascertaining the modulus of elasticity of deformed metals. 
As is shown by Fig. 13, the modulus of elasticity of brass 
bar (72 per cent. copper) drawn to half-size is about 
i2 per cent. less than in the annealed condition. During 
annealing, it increases slowly up to 250 deg. Cent. 
During recrystallisation between 250 deg. and 300 deg. 
Cent. it changes abruptly to the value for the Aineetanh 
annealed material. The hardness changes throughout in 
parallel with the modulus of elasticity. Particularly 
striking is the heavy decrease in damping in the first 
annealing range. This is readily attributable to the equali- 
sation of internal stresses, which have been exhaustively 
investigated in various materials. Recrystallisation causes 
but a slight decrease in the damping. 


INTERNAL STRESSES. 


The damping characteristic enable alterations of the 
stress condition of a material to be followed in a particu- 
larly simple and sensitive way, without any fear of inter- 
ference due to the method of test. Change in the internal 
stress in a single test bar can be followed in relation, either 
to time or to temperature. In particular, the change in 
time of the internal stress in various deformed brass bars 
was studied exhaustively. After drawing, the damping 
approaches a constant value according to an exponential 
function which decreases with time, this value being 
reached at room temperature after about 100 hours. This 
final value increases with the degree of deformation, and 
at higher temperatures it is reached in much shorter time. 
Fig. 14 compares stresses due to heating, hardness, and 
mechanical working, the specimen being maintained at a 
temperature of 20 deg. Cent. 


LocaL DEFECTS. 


A special application of the measurement of damping 
eoncerns the detection of local defects. Faults of any 


kind in a material combine to raise the damping, so that 
cavities, cracks, pipes, pores, or damage caused during 
manufacture are easily detected. 


For example, with 





ingots for forging, weighing some 100 kilos., the damping 
increases by over 500 per cent. if internal cracks are present. 
Examination during the finishing is rendered much easier 
by the self-indicating apparatus for measuring damping, 
the material whose damping is to be investigated being 
merely struck. In cylindrical test pieces, the location of 
a crack can be detected. Fig. 15 shows the directional 
effect of damping in a material free from defects and stress- 
ing compared with a stressed material with internal 
cracks. The unstressed material shows the same value 
for the damping in all directions, whereas the stressed or 
defective material distinctly shows anisotropic damping. 
Under certain conditions, the origin of defects can be 
traced by measuring the damping. If a steel is quenched 
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Fig. 15 


at too high a temperature for practical use, the damping 
increases considerably with time after quenching (Fig. 16), 
the rise being due to the presence of fine hardening cracks. 
It is not easy to see these cracks in the structure, and it is 
difficult to determine the moment when they are formed. 
By observing the variation of the damping, it is easy to 
control the heat treatment of steel, and if necessary temper- 
ing can be conveniently supervised. 


INTERCRYSTALLINE CORROSION. 


The measurement of damping constitutes an ideal means 
for the study of intercrystalline corrosion. This process, 
which is always associated with a loss of cohesion at the 
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grain boundaries, increases the damping to an extra- 
ordinary extent. The sensitivity of a material to corrosion 
can be detected even a few minutes after the beginning of 
attack by a corrosive chemical. A not insignificant advan- 
tage, in comparison with other methods, is that the whole 





course of corrosion can be followed on a single test piece. 
For this reason, the amount of material required is very 
small, as is the amount of experimental apparatus required 
to carry out the corrosion. By simultaneous measurement 
of the natural frequency and the damping, a quantitative 
estimate can be made of the corrosion which has occurred. 
It is known that V 2A steel which has been quenched 
from 1050 deg. Cent. and subsequently tempered at 
600 deg. Cent., is liable to intercrystalline corrosion by an 
acid solution of copper sulphate. After attack for 30 min. 
the damping increases by over 100 per cent., while the 
tensile strength decreases by 9 per cent. A V 2A steel 
which had not been tempered after quenching, and was 
thus not liable to intererystalline corrosion, showed con- 
stant damping after several hundred hours. The varia- 
tion of the damping of an aluminium-magnesium alloy 
containing 11 per cent. of magnesium which had been 
quenched from 450 deg. and attacked by salt solution, 
is illustrated by Fig. 17, which gives curves for different 
tempering temperatures. It is obvious that, with increas- 
ing tempering temperatures, the corrodibility attains a 
maximum at 200 deg. Cent., in agreement with other 
investigations. 


TECHNICAL INVESTIGATIONS. 


This paper would be incomplete were stress not laid on 
one very promising field of inquiry. By using the above- 
described apparatus to obtain direct readings of the 
damping, it becomes possible to measure rapid changes 
in damping, as, for instance, changes in the damping of 
various materials during tensile tests. The stresses occur- 
ring during vibration are roughly 1/100,000 of the static 
forces acting in the tensile test. Thus, Fig. 18 illustrates 
the behaviour of a bar of pure aluminium which had been 
annealed at 350 deg. Cent. and tested in the plastic range 
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during and after the application of a load of 0-5 kilos. per 
square millimetre. 

During the application of the load the damping increased 
ten times in a fraction of a minute, but after loading it 
fell exponentially to the original value. 


CONCLUSION. 


In the space available, it is possible only to mention a 
few of the researches which have been carried out, but the 
choice made will serve to show that the method of measure- 
ment described provides an important aid to the deter- 
mination of the state of materials. It is important to note 
that the damping and the modulus of elasticity are quan- 
tities which, in contrast to many other technical values, 
possess an exact physical meaning. 
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CONTRACTS AND ORDERS. 


The Editor is always happy to print short announcements of 
contracts and orders in this column provided they are sent to him 
in time to have news value and that they are likely to interest readers. 








MERRY WEATHER AND Sons, Ltd., of Greenwich, have received 
from the Corporation of Wembley an order for a motor turn- 
table fire ladder and pump. The machine will have an all-steel 
ladder for extension to a height of 100ft., a special attachment 
being provided for plumbing the ladder by power. The ladder 
will be equipped with life-saving apparatus and a loudspeaker 
telephone for communication between the ground level and a 
fireman at the top of the ladder. 


Yarrow anv Co., Ltd., Scotstoun, have received an order 
from the City of Plymouth, subject to confirmation when the 
Electricity Commissioners’ sanction is receved, for two Yarrow 
patented land-type water-tube boilers for Prince Rock power 
station. In addition to the boilers, the order includes the 
boiler-house building, mechanical stokers, superheaters, econo- 
misers, air heaters, forced and induced draught fans, coal- 
handling plant, &c. Each boiler will have a maximum con- 
tinuous rating of 100,000 1b. per hour with a working pressure 
of 425 1b. per square inch, and steam superheated to 825 deg. 
Fah. The company has also received an order for a Yarrow 
test_boiler and ‘superheater from'the_British Admiralty. 
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Markets, Notes and News. 


The prices quoted herein relate to bulk quantities. 
A comprehensive list of the prices of materials mentioned below will 


f.o.b. steamer. 


Iron and Steel Prices. 


Sentiment in the iron and steel markets has 
changed and the pessimism so noticeable at the beginning 
of the autumn has given way to a moderate optimism. 
This is not due so much to a revival in demand as to the 
interest which consumers of all materials show in the 
forthcoming new prices and the amount of inquiry in 
circulation. This is taken as an indication that consumers 
are prepared to enter the market on a2 liberal scale when 
they are in a position to estimate their future costs. It 
is by no means certain that there will be a reduction in 
the British home prices, but the market has made up 
its mind that a moderate cut in the official quotations, 
both for home and export, will be announced within the 
next fortnight. In one or two cases the new prices have 
already been published. Steel tubes are to be retained 
at their present quotations until the end of June, 1939, 
and ferro-manganese has been reduced £2 per ton, the 
reduction to come into operation on January Ist for 
a similar period. It has also been decided to 
maintain the quotation for foundry coke at the rates 
now in force. Discussions are proceeding between the 
steel makers’ associations on the subject of prices, and 
there seems a certain amount of hostility to the policy 
of long-period price fixation. |The Stanton Lronworks 
Company, Ltd., is making a definite stand against this 
system, and it seems that other branches of the industry 
also dislike the practice. The market is chiefly interested 
in the attitude of the heavy steel makers, and it is known 
that there is a considerable section that would prefer 
to see prices remain unaltered, since it is argued that if 
the policy of basing prices on costs of production is to be 
continued there is no margin for a reduction, as the 
decline in outputs has proportionately raised the over- 
head charges. The most important groups of consumers, 
however, take the view that a reduction is due on the 
grounds that the costs of raw materials have dropped 
considerably since prices were fixed in May, 1937, and 
it is understood that this view is held by the trade autho- 
rities and the Government. The most general opinion 
is that a cut of a few shillings will be made in prices. 
If quotations are reduced, however, there will have to 
be a reduction in the whole range of products, and so 
far no decision has been reached regarding basic iron 
prices. The makers of this material argue that their 
present rates barely show a profit, but it is difficult to 
see how there can be a cut in steel prices if the quotation 
for basic iron is maintained. 


The Pig Iron Market. 


In this department of the iron and steel trades 
new business is almost at a standstill pending the announce- 
ment of the prices which will rule after December 31st. 
Consumers are becoming exasperated at the delay in 
providing this information, but the producers are not 
free agents in fixing quotations, and although negotiations 
are proceeding it will be a week or two probably before any 
official statement is forthcoming. In the meantime, 
speculation as to the price policy which will be pursued 
is rife, and although some reduction is looked for the drastic 
cuts envisaged a few months ago are no longer expected, 
The announcement that the Stanton Ironworks Company, 
Ltd., which gave notice some time ago of resignation at 
the end of the year from the Foundry Pig Iron Producers’ 
Association, has reconsidered its decision, is regarded as 
an indication of the trend of events. At the same time, 
the company has let it be known that it opposes the 
policy of long-term fixation of prices. In this apparently 
it has the support of an important section of the industry. 
Discussions have also been proceeding between the pro- 
ducers of basic pig iron and considerable importance 
attaches to the results, which will have an important 
bearing upon any movement in steel prices. It is not to 
be expected that substantial business will be transacted 
whilst consumers are left in their present state of uncer- 
tainty, but in the meantime the market is getting into 
much better shape. On the North-East Coast conditions 
have greatly improved, and not only have consumers’ 
stocks of foreign iron been liquidated, but the accumula- 
tions which existed at the producers’ works have been 
reduced to normal proportions. Users continue their 
policy of buying on hand-to-mouth lines, and evidently 
have no intention of being left with high-priced stocks 
in the New Year. In the Midlands the demand for high 
phosphoric foundry iron leaves much to be desired. There 
seems little prospect of an early expansion in the needs 
of the light castings industry, which is still working on 
short time. Many consumers have stocks of high phos- 
phorie pig iron to work off and will enter the New Year 
with old contracts uncompleted. On the other hand, the 
consumption of low phosphoric iron is satisfactory. The 
price of this quality is uncontrolled and ranges from £5 10s. 
to £6 10s. d/d. The situation of the Scottish pig iron pro- 
ducers is not satisfactory. The demand for foundry iron is 
poor owing to the comparatively small needs of the light 
castings makers. On the other hand, fair quantities are 
being taken by the engineering industries. There has 
been an improvement in the hematite market of late, and 
although new business is scarce specifications against 
contracts are coming to hand on a good seale. 


The North-East Coast and Yorkshire. 


The steel works on the North-East Coast are still 
operating at much below capacity, but of late outputs 
have been increasing, and the tone of the market has been 
quite cheerful. The improvement in sentiment is largely 
due to the belief that once the question of prices is settled 
there will be a buying movement on the part of consumers 
and dealers, and also to the fact that stocks have been 
greatly depleted. For the time being most of the orders 
received by the steel works are for small tonnages, and for 
delivery within a limited period, but whilst this causes some 





inconvenience to the works, they are in a position to give 
quick delivery of all classes of steel. The constructional 
engineering firms in this distriet have a fair amount of 
work in hand, and are looking forward to fresh contracts 
arising from the rearmament programme. As a result of 
the satisfactory situation of some of these firms, there has 
been an improvement in the demand for heavy steel, 
although there is still room for an expansion in this direc- 
tion. The comparatively small requirements of the ship- 
yards on this coast naturally have been severely felt by 
the steel works. The recent moderate improvement in the 
demand for small steel bars and sections has led to an 
expansion in the demand for British semis and the works 
producing this class of material are better off for orders 
than they have been for a long time. The demand, how- 
ever, has been principally for billets, and although there 
has been an increased business in sheets, it has not been 
reflected in a stronger request for sheet bars. The sheet 
works are still operating at below capacity, although there 
has been more business offering on home account. This 
branch of the industry, however, depends much upon the 
export trade and the continued quietness of overseas 
markets is disappointing. Production at the Yorkshire 
steel works seems to be on the up grade, and more furnaces 
are likely to be put into commission shortly. From several 
districts come reports of an expansion in the requirements 
of high-class steel and a rather better demand for ordinary 
basic steel. Business in the acid carbon and alloy steels 
has become more active, and there is a brisk demand for 
stainless steel. Some substantial orders have reached this 
district from New Zealand as a result of the Government’s 
development plans. The armament departments are well 
employed, and in some cases are working full time. 


Scotland and the North. 


The heavy steel works in Scotland have improved 
their position for the last week or two, and are now work- 
ing at about 65 per cent. of capacity. The makers also 
have a fair tonnage of orders in hand, so they will enter the 
New Year in a better position than at one time seemed 
probable. Whilst the principal demand for steel for the 
shipbuilding industry is for special qualities in connection 
with naval work, a few orders for commercial vessels 
have been placed which will bring additional work to the 
steel makers. The absence of contracts for merchant 
ships has been a primary cause of the low production of 
the steel works during the past few months. Considerable 
tonnages of steel continue to pass into consumption in the 
engineering industries, most branches of which are well 
occupied. The marine engineers have plenty of work in 
hand, but could do with new contracts, whilst the boiler- 
makers are busy on marine and other types. Recently 
there has been a rather sharp turn for the better in the 
market’s requirements of plates and the mills at the 
moment are actively engaged. The Scottish re-rollers are 
not more than moderately busy, but a good tonnage of 
small bars and sections is being delivered to consumers. 
This branch of the trade, however, is feeling the effects 
of consumers’ policy of withholding orders until the new 
prices are announced. The improvement in the position of 
the re-rollers on the other hand is reflected in a better call 
for billets and the works engaged on the production of the 
latter material have more orders in hand now than for 
some months past. Consumers in Lancashire are dis- 
inclined to buy until they can take advantage of the new 
prices, which they anticipate will be lower than the current 
rates. In a number of cases, however, users have been 
obliged to come into the market, and this has imparted a 
distinctly brighter appearance. Ratherirregular conditions 
rule in the industry and while some departments have 
little to complain of, others are eagerly seeking work. The 
structural engineers, who have been fairly busy up to date, 
are now complaining of the scarcity of inquiry, and are 
completing jobs more quickly than new orders are being 
obtained. Engineering firms for the most part are busy, 
and are taking good supplies of special steels. The rate 
of operations in the Barrow district has been maintained ; 
but the tonnage of orders in the hands of the works leaves 
something to be desired, and in common with makers in 
other parts of the country they are anxious to secure new 
business. 


Current Business. 


Ferguson Brothers, Ltd., Port Glasgow, have 
received a contract for a self-propelling bucket hopper 
dredger from the Scottish Fishery Board. It will be fitted 
with triple-expansion engines and modern dredging 
machinery. The business of Thomas Winston, Ltd., 
manufacturers of aluminium hollowware and electrical 
appliances, King’s Norton, Birmingham, is being offered 
for sale as a going concern by the receiver and manager. 
A factory of about 3100 square feet has been acquired 
by the Wavis Jig and Tool Company, Ltd., at the Bir- 
mingham Factory Centre, King’s Norton. New work- 
shops, stores, and sales offices are to be erected at Bridge 
Street, Sheffield, by W. and T. Avery, of Birmingham. 
A large order for oil storage tanks for the East has been 
secured by the Motherwell Bridge and Engineering 
Company, Ltd. The contract, valued at £800,000, for 
a torpedo depot ship has been confirmed to John Brown 
and Co., Ltd., by-the Admiralty. Middlesbrough Cor- 
poration Gas Committee have decided to invite tenders 
for large extensions to the municipal gas - producing 
plant as a result of the curtailment of supplies of coke- 
oven gas from the works of Dorman, Long and Co., Ltd. 
The Glasgow Transport Committee has approved a recom- 
mendation that the Corporation should build 600 eight- 
wheeled bogie-type tramcars. The sum involved would 
probably be about £2,000,000, and the scheme, if carried 
out, would extend over a period of five years. Kessel 
(Power Plant), Ltd., Heather Park Drive, Wembley, 
are extending their works by about 5000 square feet to 
accelerate the building of all types of electrical equipment. 
Facilities have also been provided for reconditioning 


Unless otherwise specified home trade quotations are delivered f.o.t. 





Export quotations are 
be found on the next page. 


and testing. The Department of Overseas Trade announces 
that the following contracts are open for tender: Rand 
Water Board: Supply, delivery, and erection of one 
centrifuga! deep-well pump direct coupled to an electric 
motor with all necessary control gear and accessories, 
including a l6in. sluice valve and 16in. reflux valve 
on the delivery side of the pump; electric power 
supply will be 3000 volts, three-phase, 25 cycles, and the 
neutral may be either earthed or unearthed (Johannes- 
burg, January 4th, 1939). New Zealand Public Works 
Department: Supply and delivery c. and f. Wellington 
of one 80-ton, four-motor electric overhead travelling 
crane, complete with main and auxiliary hooks, crane 
rail, collectors, and trolley wire, the motors to be suitable 
for three-phase, 50-cycle, 400-volt between phases 
(Wellington, February 14th, 1939). 


Copper and Tin. 


The better tone which developed in the electro- 
lytic copper market on the announcement of the restora- 
tion of the restriction of output scheme did not last 
long and easier conditions have ruled this week. Buying by 
the consuming industries has been on a limited scale, 
and there has been comparatively little taken for arma- 
ment purposes. As a consequence, the market has had 
a dull appearance and consumers seem to have adopted 
a policy for the time being of buying in hand-to-mouth 
quantities. In the United States, where the demand 
seems to have fallen off rather sharply, most of the 
large users covered their requirements some weeks ago 
and are not likely to enter the market before the end 
of the year. The international political situation does 
not encourage consumers to enter into heavy commit- 
ments, and in the absence of Government buying a quiet 
period may be expected. The American domestic price 
is well above the European quotation, and there is 
talk of the producers reducing it by as much as le. to 
10-25c. It is pointed out, however, in the American 
Press that whilst the producers might be prepared to cut 
their domestie quotation, it would be a rather serious 
matter for consumers who had bought heavily forward 
at a high price a comparatively short time ago. In the 
standard copper market prices declined rather sharply 
at the beginning of the week, and the movement uncovered 
a number of stop-loss orders which further weakened 
prices. There has been only a small! volume of specula- 
tion, but the copper offered was taken up rather freely 
by the larger merchant houses.... Following the 
decision of the International Tin Committee not to alter 
quotas, a firmer tone developed in the tin market, but 
later somewhat easier conditions prevailed. Consumers 
appear to be acting cautiously in covering their forward 
commitments, but at the same time the market believes 
that the control is sufficiently firm to prevent any important 
fall in prices. According to the Statistical Bulletin of the 
International Research and Development Council, the 
world’s production of tin to date this year shows a con- 
siderable drop compared with that for 1937. Last year 
there was an average quarterly production of 52,100 tons 
which, in the first quarter of this year, fell to 43,100 tons, 
in the second quarter to 39,200 tons, and in the third 
to 32,300 tons. Consumption has shown the same trend, 
the quarterly average for 1937 being 49,700 tons, whilst 
in the first quarter of the current year the figure declined 
to 41,000 tons, in the second quarter to 40,000 tons, and 
in the third to 34,300 tons. 


Lead and Spelter. 


Prices in the lead market were fairly steady 
until the beginning of this week, when values declined 
rather sharply. This was more in sympathy with move- 
ments in other non-ferrous metals than to any change 
in the lead position. The unsatisfactory international 
outlook and the labour disturbances in France were 
sufficient to account for the change in sentiment notice- 
able in most markets. The demand for lead from 
industrial consumers has been poor of late, although 
it might have been expected that the news that the 
restriction of output scheme was in operation would 
have encouraged users to buy. In actual practice, how- 
ever, this plan has made little difference to the market. 
Good quantities of lead are still passing into consumption, 
and the consuming industries on the whole seem well 
employed; but deliveries are largely against existing 
contracts, and lately there has been rather a scarcity of 
new business. Users bought on & considerable scale during 
the crisis in order to guard against a possible interruption 
to supplies, but it is generally considered that they will 
have to re-enter the market before the end of the year. 
The American Bureau of Metal Statistics, in a classification 
of domestic lead deliveries for the first nine months of 
this year, apportions the largest quantity—39,140 tons— 
to the cable makers, a decline from 69,448 tons in the 
corresponding period of 1937; 23,225 tons is credited 
to the battery makers compared with 66,257 tons in 
1937, and 12,713 tons to ammunition against 18,337 tons 
in the previous year.... Comparatively little interest 
has been shown in the spelter market, and prices have 
shown a tendency to decline. The demand for industrial 
purposes has been light, and it is possible that the market 
is awaiting the result of the application for an increase 
in the British import duties. The trade arrangement 
between the United States and Canada contains an 
interesting clause by which the duty on Canadian spelter 
entering the United States has been reduced to 1-40c. 
per pound from 1-75c. It is thought that this may have 
a repercussion in this country, and that as a consequence 
larger deliveries of Canadian spelter will be made to 
America and that there will be a corresponding decline 
in the quantities sent to this country. One result may 
be that larger supplies of foreign spelter will have to 
be imported into Great Britain. One of the first effects 
of the arrangement was a decline in the American domestic 
price of spelter to 4-75c. St. Louis. 
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Current Prices for Metals and Fuels. 


Makers’ official home trade price, per ton, delivered buyers’ stations. 


* Joists, Ste ig Bars and Plates are subject to a rebate of 15s. to home users purchasing only 





from Associated British Steelmakers. + Export prices are for Empire Markets; for other Markets British quotations conform to Cartel prices. 


PIG IRON. 


Home. 


Export. 


Foundry home prices, except for Scotland, less rebate of 5/- 


(D/d Teesside Area.) 


N.E, Coast— €ra. a. &: 4. a. 
Hematite Mixed Nos. ... 6 12 6 _ 
” Bester: <2 8 Ie @... 7 7 6 
Cleveland— 
toe eer err eee os eae 6 2 6 
No. 3 G.M.B. 5. 258 .. 6 0 0 
No. 4 Foundry 5.36.0... 519 0 
Basic 5 0 0.. _ 
MIDLANDS— 
Stafis— (Delivered to Black Country Station.) 
North Staffs Foundry ... 511 0... .. _— 
ss » Forge ow —_ 
Basie 5 0 Otofs 5 0 _— 
Northampton— 
Foundry No. 3 eS 8.6.2: — 
ND Srene ace eee a _ 
Derbyshire— 
No. 3 Foundry & 21:0. _ 
Forge 5 8 0. — 
ScoTLanp— 
~ Hematite, f.o.t. furnaces 613 0 —_— 
No. 1 Foundry, ditto ... 6 0 6 —_— 
No. 3 Foundry, ditto ... 518 0... _- 
er Sa ae — 
N.W. Coast— 6 13 0d/d Glasgow 
Hematite Mixed Nos. . 618 6 ,, Sheffield 
7 4 6 ,, Birmingham 





MANUFACTURED IRON. 





Home. Export. 
Lancs anp YORKs— Sasa: £ s. d. 
Crown Mare... 5. . ae 6 OA — 
Best Bars soe: rake, (SEC ew oe — 
MipLanps— 
Creme Giass) ccs sor 8B. 6.0 _ 
Marked Bars (Staffs) ae 2 ge ee = 
No. 3 Quality cas oO a — 
No. 4 Quality ane See! eee be oe 
ScoTLanp— 
Crown Bare .:> «s), .« A, 6. 0:.. 13 6&6 0 
Mew ce inkse Go cor RE a 13 15 0 
N.E. Coast— 
Croan Bers... «. «58 6 O°. 13 5 0 
Ben ate 5: is scs, woah 1-D ..: 13 15 0 
Double Best ail van | le i ee 14 5 0 
NORTHERN IRELAND AND FREE STaTE— 
Crown Bars, f.o.q..... ... 13 17 6... —_ 
STEEL. 
*Home. tExport. 
LONDON AND THE SoutH— £ s. d. £ s. d. 
Rates: 5.6 ee tte Be @.. 10 12 6 
Pitas tek). ace en) ee ER BS 1112 6 
CO ee) on ae a 10 12 6 
Channels... ... . i. he ee 10 17 6 
Rounds, gin. andup ... 12 3 0.. 11 12 6 
c= under 3in. one he. AS: ME... ll 0 0 
Flats, under Sin. ... ... 12 15 6f.. 13.10 6 
Plates, jin. (basis) ... 1113 0... ll 0 0 
» Yrin. —~ 2 ee i s©6 
a Sn, ee iss ere eae oe 11 10 0 
ot Sees ee 1115 0 
Un. jin. to and incl. 
6 Ib. per sq. ft. (8-G.)... 12 10 0 .. 12 10 0 
Boiler Plates, jin. a i oe le 12 2 0 
Norru-East Coast— £ s. d. £s. d. 
RIES es ns, 00s, kee OE 10 12 6 
Was * sic, tos. toe ee 3 1110 0 
Oe ee ee 10 12 6 
Channels... .. ene! ee ee ee 10 17 6 
Rounds, Sin. aie mp Bi. 6 5... 1112 6 
~ under 3in. oot SSB: OF... a 6.4 
Plates, jin. (basis) ... ll 8 0... 1l 0 0 
ae ER. iss” ede ct eR cee ll 56 0 
” a ae. sos poe Oe 1110 0 
a in citiedees — te a 1115 0 
fein. to and Jul 
a per sq. ft. (8-G.)... 12 10 0... 1210 0 
Boiler Plates, jin. werd 1B. OD ss 12 2 0 
MrpLanps, AND LEEDS AND DistTRicT— 
£ s. d. £ s. d. 
ee ee ie | a hae ee 10 12 6 
(eee | a ie 1112 6 
DBD oc. cogha vere nes)’ RR Bas 10 12 6 
Channtlgii |. ves) nw 8h tb B on 10 17 6 
Rounds, 3in.andup ... 12 0 6... 11 12 6 
a under 3in. zi 1B AD OF... 5 .- 6.6 
Flats, 5in. and under ... 12 13 Of.. ll 0 0 
Plates, jin. (basis) ... 11 10 6... 11 0 0 
- Co rs hs | al 1l 5 0 
» ae: ee ee 1110 0 
-" RR, Sine nib “se, Pe 1115 0O 
Un. jin. to and ied. 
6 lb. per sq. ft. (8-G.)... 12 10 0... 10 0 
2 6 


Boiler Plates, jin. om Se OB... 





| 
| 
| 
| 





| 














STEEL (continued). NON-FERROUS METALS. 
“Home. Export. (Official Prices, November 30th.) 
£ 8s. d. £ s. d.| Copper— 
Giaseow anp Districr— 
Angles ll 0 6.. 10 12 6 sige ale A scoditedie bortraciers 
Tees... 12 0 6.. 11 12 6 Three Months ... £43 18 9tof44 0 
Joists 1. oe. 10 12 6 Electrolytic ‘ £49 0 Oto £50 0 0 
Channels... _ 1 oe 10 17 6 Best Selected Ingots, d/d Bir- 
Rounds, 3in. and up 19):0 8.5% 1112 6 mingham £49 15 0 
Ps under 3in. 12 13 Of... 1l 0 0 Sh H 
Flats, Sin. and under ... 12 13 Ob... ll 0 0 ects, Hot Rolled £80 0 0 
Plates, #in. (basis) ll 8 0O.. Ml @«8 Home. Export. 
-s fein. ... ‘ Has "e" ll 5 0 Tubes, Solid Drawn (basis) ... 13d. 13d. 
” tin. ... 1118 0.. 1110 0 »  Brazed (basis) 13d. 13d. 
» rin. ... ee ee RS 11 15 0} Brass— 
Un. fin. to and inel. Ingots, 70/30, d/d Birmingham £38 10 0O 
6 lb. per sq. ft. (8-G.)... 12 10 0.. 12 10 0 
Boiler Plates, jin.... ERAS @::. 12 2 6 ; Home. _ Export. 
Seetts Wianies Anna: coin gripes Tubes, Solid Drawn, 2/1 Alloy 113d. 113d. 
Angles .11 0 6.. 10 12 6 »  Brazed 13}d. 13jd. 
Tees... ee ae 1112 6] Trr— 
Joista - 2b 0 6.. 10 12 6 edgier . £215 5 Oto £215 10 0 
ne ican . : . “i = 4 Three Months ... . £216 2 6te £216 5 0 
» ‘under Sin. 12 13° Of... 1l 0 0| SPELTER— 
Flats, 5in. and under 12 13 Ot ll O 0 WE 52k? vast d tthe £13 18 Oto £14 0 O 
Plates, jin. (basis) 1110 6... = <* Three Months ... £14 0 Oto £14 1 3 
a fein. ... ; 11 185 6 li & 6 
ae” HS 12 0 6 1110 0 | bE4D— 
ee fyin. ... . 2° 8s 1115 0 eras ere £15 18 9to £16 1 3 
- fin. to and lel. Three Months ... £16 0 Oto £16 1 3 
as per sq. ft.(8-G.)... 1210 0... ... 12 3 6 Aluminium Ingots (British) ... £94 (net.) 
ITRELAND—¥F.0.Q.— BELFAST. Rest oF IRELAND. 
Sa. = 2. 
Angles se: oe a ll 8 0 
Tees... eee: ay a 12 8 0 FUELS. 
Joists si hey GA6. 1115 6 SCOTLAND. 
Channels... +! Gee neo RRO AG: 1113 0 LaNARKSHIRE— 
Rounds, 3in. and up - 12 5 6... 12 8 0 (f.0.b. Grangemouth)— Export. 
” under 3in. - 12:18 Of... 13 0 6 Navigation Unscreened 18/6 
Plates, jin. (basis) ea es. 1115 6 Hamilton Ell 18/6 
- aritln5-. one Se ee Ge. 12 0 6 Splints 19/- to 20/- 
es din. ... me: of i ye 12 & 6 
sl) Re 12:10 0.. Ee ener 
Un. in. to jin. inel. i ete 1 «0 (f.0.b. Ports}—Steam ... 16/6 to 17/- 
¢ Rounds and Flats tested quality ; anianal 9s. less. FiresHIRE— 
OTHER STEEL MATERIALS. (L.o.b. Methil or Burntisiand)— 
Home. Export, f.o.b. Prime Steam .. arate 17/6 to 18/- 
Sheets. WA aap ged Unscreened Navigation 18/6 
11-G.and 12G,d/d... 1415 0 LorHIaANs-— 
SUNDAE sdont2s il gf 1G. to 14-6. 1210 0}  (¢.0.b. Leith)—Hartley Prime.. 17/6 
14-G. to 20-G., d/d . 1510 O 15-G.to 20-G. 12 15 0 Secondary Steam ... 4 16/6 
21-G. to 24-G., d/d . 1515 0 21-G.to24-G. 13 0 0 
25-G. and 26-G., d/d... 16 10 0 25 and 26-G. 13 15 0 ENGLAND. 
South Africa, Rhodesia, Nyasaland, £14; Canada, £14 12s. 6d., 

f.o.b. basis. Irish Free State, £15 15s., f.0.q., 4-ton lots. SourH YorksHire, Hutt— 

The above home trade sheet prices are for 4-ton lots and over ; B.S.Y. Hards... 20/6 to 21/- 
2-ton to 4-ton lots, 7s. 6d. per ton extra ; and under 2-ton lots Steam Screened 17/6 to 18/- 
to 10 cwt., £2 per ton extra. NORTHUMBERLAND, NEWCASTLE— 

Galvanised Corrugated Sheets, basis 24-G.— Blyth Best 18/6 

Home. £ s. d. » Second... . 17/- 
4-ton lots and up ... 18 10 0 » Best Small ... 17/- 
2-ton to 4-ton lots 18 17 6 Unsecreened 8 17/- to 18/- 
Under 2 tons : - «+ 20 2 6] pornam— 
Export: India, £17 15s. once hes c.i. ifs ne Free State, Best Gas... ; 19/4} 
£18 10s., f.0.q.; General, £15 15s., f.0.b., 24-G. basis. Foundry Coke 27/- to 28/- 
TIN-PLATES— 
20 by 14 basis, f.0.b., Bristol Channel Ports, 20s. 3d. to 21s. 6d Carpirr— SOUTH WALES. 
Tin-plate Bars, d/d Welsh Works, £7 15s. Steam Coals: 
BrtLETs—100-ton lots and over, 35 to 100 tons, 5s. extra; less Best Admiralty Large ... 24/- 
than 35 tons, 10s. extra. £ sa. d. Best Seconds 23/6 to 24/— 
Soft (up to 0 *25% C.), untested 7.i7 6 Best Dry Large 23/- to 23/6 
” o tented pile Ordinaries 23/- 
Basic (0-33% to 0-41% C.)_«. one Bunker Smalls 16/— to 17/6 
» Medium (0-42 to 0-60% C.) pele Cargo Smalls... 15/6 to 16/- 
» Hard (0-61% to 0-85% C.) 912 6 Dry Nuts 27/6 to 28/- 
» mw» (0-88% to 0-99% C.) 23 6 Foundry Coke 31/- to 42/6 
» a» (over 099% C.) 10 12 6 Feunsce Cols 29/- 
Rails, Heavy, 500-ton lots, f.o.t. 10 2 6 Patent Fuel ... 25/6 
wor Aight tot... ate 9 2 6 
ae to ee 
Anthracite Coals : 
"FERRO ALLOYS. Best Large... . 38/—- to 41/- 
Tungsten Metal Powder 4/9} per Ib, (nominal) Machine-made Cobbles 41/-to 45/6 
Ferro Tungsten 4/8 per Ib. (nominal) Nuts pay 40/- to 45/- 
Per Ton. Per Unit. Beans 33/- to 38/6 
Ferro-Chrome, 4 p.c. to 6 p.c. carbon £24 5 0 7/6 Peas bc Se 26/- to 30/- 
ey 6 p.c. to 8 p.c. ... £24 0 0 7/6 Rubbly Culm... 15/- to 16/- 
Se ol te ee =r 
. , Lps.carbon ... £88 5 0 1I/- Large Ordinary [6 to 24/ 
»” » 0-5p.c.carbon... £41 0 0 12/- cacao cA 
» carbon-free ... 10d. per lb. 
Metallic Chromium ... +» 2/5 per lb. FUEL OIL. 
Ferro Manganese (loose), 76 p-c. ... £18 15 Ohome : 4 

3s cueens 45 p.c. to 50 p.c. £12 10 Oscale 5/— p.u. | Inland consumption : contracts in bulk. 

os » Tp. ‘ £17 0 Oscale 6/-p.u.| Exclusive of Government tax of ld. per gallon: and 9d. per 

»  Vanadium.. 14/- per Ib. gallon on oil for road vehicles. 

me Molytdennin <2 er 7 gir vt per “yg 5/- forward Ex Ocean Installation. Per Gallon. 

Titanium (carbon-free ae . per lb. , ‘ 
Nickel (per pnt see tee cee eee ~=6£185 to £190 per ton Furnace Oil (0-950 gravity) xg 3id. 
res 8/6 to 8/9 per Ib. Diesel Oil ee AN 4}d. 


Cobalt ... 
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French Engineering Notes. 
(From our own Correspondent in Paris.) 


The Strike Outbreak. 


THe strikes that have broken out in the engi- 
neering industries as a protest against the lengthening 
of working hours and the suppression of the five days’ 
week, conform to the usual tactics employed by extremists 
since the labour revolt in June, 1936. That the present 
movement is the work of extremists appears obvious in 
view of its special-character, and of its being at variance 
with the attitude of the C.G.T., which, while preparing 
its own agitation against the decrees, refuses to be drawn 
into illegal action, such as occupation strikes. The toler- 
ance shown towards these strikes by the former Govern- 
ment was inevitable so long as it had to depend on the 
support of an extremist minority, but the present Govern- 
ment, with its short-term plenary powers to do what was 
necessary to save the country from disaster, had cut 
the extremists adrift, nor did it consult the labour unions 
when preparing decrees that entirely modified the labour 
reforms as an essential part of a system for putting the 
country’s finance and industry on a sound basis. Decrees 
prepared with so much haste may have imperfections, 
which Monsieur Daladier is prepared to remedy when they 
are revealed, but for the moment they have the force of 
law, and the law gives to the Government full power to 
take what action may be necessary to ensure an observance 
of the decrees. By a strengthening of compulsory arbitra- 
tion the decrees relating to working hours oblige the 
Government to act in the case of occupation strikes. 
Prefects throughout the country have been instructed to 
employ all the forces at their disposal for the evacuation 
of works by strikers. Things are not the same as they 
were at the time of the labour revolt. Workers for the 
most part resist political strikes that are directed at 
production for national defence, such as at the engineering 
works in the Nord, the Renault works at Billancourt, 
and the Bloch and Can.; aircraft factories. At the Renault 
works about 30,000 men are employed, and the conflict 
degenerated into a battle between 13,000 stmkers and 
4000 police in which many were injured. The damage 
done in the shops 1s said to have amounted to a very 
high figure. It was sufficient to necessitate the closing 
down of the works for several days, and it is not yet 
known when they will be reopened. Most of the labour 
unions protest violently against what they aver to be a 
deprivation of rights accorded to them by the labour 
charter, and the C.G.T. declared a general twenty-four 
hours’ strike for Wednesday of this week, when al! trans- 
port services were to be stopped, while it was understood 
that State services would be suspended. The Govern- 
ment warned all those employed by the State that they 
would be immediately dismissed if they joined the strike. 
It has also set up military tribunals in the Nord in case 
it should be necessary to requisition works. With the 
aid of armed forces and by the process of requisition, the 
Government intends to break down efforts to render the 
decrees inoperative, and the situation appears fraught 
with trouble, but the measures taken to deal with it in 
Paris and the north can hardly fail to suppress what is 
regarded as a distinct revolutionary movement. 


Foreign Trade Agreements. 

The signing of the commercial agreement between 
Great Britain and the United States recalls the promise 
of the three-Power trade arrangement that was to have 
followed -upon the stabilisation of the three leading 
currencies when the countries concerned undertook to 
keep them as closely as possible to their then respective 
levels. This idea of commercial collaboration as a first 
step towards reviving the old trading traditions in Europe 
has since then been kept to the fore by French Ministers 
of Commerce, and it may seem surprising that the reaction 
to the Anglo-American agreement should be scarcely 
perceptible. But there have lately been great changes 
with new problems that alter the immediate outlook. 
The long-promised treaty to replace the present temporary 
trade agreement between France and Great Britain has 
not been set aside, and is bound to be dealt with as soon 
as the tangled economic skein is unravellec, although 
it is possible that circumstances will not allow of the 
same facilities being offered as existed a few years ago. 
The decrees have given a definite trend to the trade 
future, and aim at a suppression of the unfavourable 
trade balance either by a reduction of imports or a growing 
export business. On the one hand, the colonial resources 
in raw materials are to be developed and, on the other 
hand, home manufacturing production is to be expanded, 
so that, in a general way, opportunities for foreign 
trade exchanges may decrease unless there is, at the 
same time, a considerable expansion in home consumption. 

Road-making in Africa. 

The building of roads to connect up Algeria 
with French West Africa differs from the ordinary method 
of construction because of the necessity of making the 
most of the very limited supplies of materials, and, for 
the most part, of no materials at all, except the earth which 
can only be levelled and rolled. Such roads must be 
made and kept in good condition if there are to be direct 
means of transport between the West African colonies 
and Algeria. Upon this communication the welfare of 
the colonies is believed to depend, while for military 
purposes the roads would have special value in times of 
emergency. They must, however, be able to support 
fairly heavy motor traffic. Where there are no local 
materials for road-making, the routes are merely prepared 
by levelling and rolling, and, while available for light 
traffic, they will be consolidated and completed with a 
suitable surface when sufficient quantities of stone and 
gravel can be procured. The road now being extended 
northward from Saint-Louis is undergoing the first stage 
of construction. Where it crosses the Senegal delta to 
Rosso the road is merely earthed up above flood level. 
The distance between Saint-Louis and Rosso is 65 miles, 
and from the latter place another section will extend for 
360 miles to Nouakchot in Mauretania, whence it is 
being continued for 550 miles by army engineers. French 
machinery at present employed is found to be too light 
for much of the work, and heavier tractors and road- 
levelling machinery of foreign make are being purchased. 


British Patent Specifications. 


When an invention is communicated from abroad the name and 
address of the communicator are pri: in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office, 
Sales Branch, 25, Southampton-buildings, Chancery Lane, W.C.2, 
ls. each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification. 











SWITCHGEAR. 


492,424. October 5th, 1937. 
Maschinenfabrik Oecerlikon, 
Switzerland. 


Execrric Gas Biast SwitcHEs, 
of Oerlikon, near Ziirich, 





This 


invention aims at pro- 
viding 


an electric gas blast 
switch which is substantially 
quieter in operation than those 
hitherto used, but which at 
the same time has a high speed 
of exit of the gaseous actuating 
medium. Situated in the 
quenching chamber is a nozzle 
contact A, which is downwardly 
extended in tubular fashion by 
a portion B, The movable 
member of the switch consists 
of a tube C having an opening 
D through which the quench- 
ing medium enters a completely 
closed chamber E. Above the 
nozzle contact A is a reservoir 
F with a pressure compensating 
opening G. H and J denote 
the electrical connections of the 
circuit breaker. When the tube 
C is moved away from the con- 
tact A in the direction of the 
arrow K part of the quenching 
medium flows into the closed 
chamber E through the opening 
D in the tubular contact C and 
after the supply of quenching 
medium has ceased flows back 
through the tubular contact C 
into the quenching chamber D 
through the nozzle contact 
A and into the reservoir F, 
whence it passes into the atmo- 
sphere. Another part of the quenching medium flows directly 
into the reservoir F.—September 20th, 1938. 


492,944. December 30th, 1937. 
—Gas Brast  ELEcTRIC 
Crrcuir BREAKERS, Aktien- 
gesellschaft Brown, Boveri 
et Cie., of Baden, Swit- 
zerland. 

The circuit breaker described 
in this specification operates 
as follows :—When the circuit 
is to be broken, the contacts 
AB are opened and the arc 
is drawn out between them. A 
flow of pressure gas is started, 
whereby the arc is blown upon 
from all sides and the foot of 
the are is transferred from the 
fixed contact B to the arc 
interceptor C. The arc becomes 
extinguished when the current 
passes through zero. If the 
rise of the returning voltage is 
not very steep, no back arcing 
will take place, as there is 
sufficient time for the arcing 
chamber to become deionised. 
In this case the circuit breaking 
operation is finished. If, how- 
ever, following the extinction 
of the are at the extinguishing 
contacts, the voltage as it 
rises again is very steep, the 
spark gap D will immediately 
respond and put the resistance 
E in circuit, which damps the 
voltage rise, whereby the danger of back arcing is reduced.— 
September 29th, 1938. 
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PUMPING AND BLOWING MACHINERY. 


492,477. July 9th, 1937.—ImPROVEMENTS TO CENTRIFUGAL 
Pumps, Tangyes, Ltd., Cornwall Works, Smethwick, 
Birmingham, and Cecil Gallimore, of the company’s address. 

In a centrifugal pump, the endwise fluid pressure acting 
on the impeller is balanced by the action of fluid pressure 
on a balancing dise secured to the impeller shaft and con- 
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tained in a balancing chamber adjacent to but not ordinarily 
communicating with the discharge chamber of the pump. 
The object of this invention is to provide in a simple and 
convenient manner for the endwise balancing of the impeller 


is contained in a chamber B from which fluid can pass to the 
discharge chamber C of the pump. Secured to the shaft D of 
the impeller is a balancing dise E, arranged in a balancing 
chamber F, which is separated from the chamber C by a wail 
G. A narrow annular clearance H around the boss of A permits 
access of fluid from the chamber B to the adjacent side of the 
balancing chamber F. Also a small leakage of fluid is permitted 
from this side of F between the peripheral portion of one side 
of the dise E and the closely adjacent face of a fixed ring I 
carried by the pump casing, the leakage fluid being permitted 
to pass out of the pump casing through an outlet J. In applying 
the invention as shown to a pump as described, a hole is made 
in the wall G, and in it is mounted a valve which has an annular 
seating closure member L. The latter is supported by a spring 
which tends to move it off its seating. /hen the pump is 
discharging against a normal head, the fluid pressure in C holds 
L on its seating, this pressure being greater than the pressure 
in the chamber F. But in the event of the discharge pressure 
becoming subnormal and insufficient to hold the valve closed, 
the valve opens automatically and admits fluid from C to the 
adjacent side of F, thus maintaining the required balancing 
action.—September 21st, 1938. 


BUILDING. 


492,389. March 24th, 1937.—ImMPROVEMENT IN BRICK-MAKINO 
Macuines, Thos. C. Fawcett, Ltd., Whitehouse Works, 
Hunslet, Leeds, and David Ladley Fawcett, and Albert 
Edward Bottomley, both of the same address. 

It is the object of the invention to eliminate friction and 
wear of guide members, and by dispensing with fixed guides 
altogether, to support the plunger by means of pivoted members 
in such a way that it receives a true straight-line motion without 
making contact with any guide surfaces. A is an intermittently 
rotated pocketed moulding cylinder of a brick-making machine, 
B the horizontally reciprocating plunger, C the feed box in 
which the plunger works, and D the hopper for the material 
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from which the bricks are to be moulded. The "plunger B 
is pivotally connected to the centre of a link E, one end of which 
is pivoted to the upper end of an arm F, the lower end of which 
is mounted on a fixed pivot. The other end of E is pivoted 
to the lower end of a depending arm G, the upper end of which 
is pivotal about a fixed axis. E is also connected to one leg 
H of a pair of toggle levers. As the link is reciprocated by A 
the action of the arms F and G, by which it is supported, causes 
the plunger to be reciprocated in a straight line. The arrange- 
ment is such that the plunger moves towards and away from 
the cylinder, without contacting with any fixed guide surfaces.— 
September 20th, 1938. 


MISCELLANEOUS. 


492,239. February 8th, 1938.—Dry Contact Metat REctT!- 
FIERS, Siiddeutsche Apparate Fabrik G.m.b.H., of Platen- 
strasse 66, Niirnberg, Germany. 

The rectifier unit made in accordance with this invention com- 
rises three layers, a disc A made of a metal of the iron group, a 
ayer B of selenium, and a layer C of antimony or an alloy 
thereof. The layer B is firmly melted on to dise A and is made 
to assume the grey crystalline metallic condition by subjecting 
it to certain thermal formation processes which in part are 
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effected withthe aid of pressure. The dise A may be composed of a 
light metal and a metal of the iron group arranged as a coating 
thereon. The layer C is of antimony or an alloy thereof. This 
layer may be united with layer B by a vaporisation method. 
With small voltages, such as 0-2 volts, the conductivity in the 
through direction of the novel rectifier is said to be far higher 
than with the known dry contact metal rectifiers.—September 

16th, 1938. 

492,501. February 10th, 1938.—Trstinc MaTertats AccorD- 
ING TO THE D.C. ImeutsE MeEruop, Gesellschaft zur 
Férderung Zerstérungsfreier Priifverfahren E.V., No. 87, 
Unter den Eichen, Berlin-Dahlem, Germany. 

In the arrangement shown a switch A is provided which 
co-operates with a grid-controlled discharge tube B and operates 
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automatically and continually like an automatic cut-out. 
In the position of the switch in which the condensers C are 
charged over the transformer E, the rectifier F and charging 
resistance G, the grid potential on the grid-controlled discharge 
tube B rises to a value adjustable on the potentiometer H, and at 
this value the ignition of the grid-controlled discharge tube takes 
place. The relay J of the switch A responds with this ignition 











under all working conditions. In the drawing the impeller A 


with the result that the switch is swung over on to conductor D 
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in such a manner that the charging of the condensers is inter- 

rupted and their discharge takes place over the work piece K 

to be tested. At the discharge of the condensers the grid 

potential for the grid-controlled discharge tube B taken at the 

potentiometer H drops and the tube extinguishes. The relay J 

is consequently de-energised and the switch A falls back mate 

the charging position so that the cycle of operation is repeated.- 

September 21st, 1938. 

492,295. Mareh 1L7th, 1937.—DMPRovEMENTS iN BOILER 
CLEANERS, Babcock and Wilcox, Ltd.. Babcock House, 
Farringdon Street, London, E.C.4, and Roy James Glinn, 
of the company’s address. 

This device pave bg to boiler cleaners or soot blowers of the 
type in which a blower tube is adapted to be advanced for 
operation and retracted by suitable operating mechanism. 
The blower tube A is fitted at one end with a blower nozzle 
which is adapted to be advanced into operative position indi- 
eated in dotted lines by any suitable mechanism, the blower 
tube and an extension thereof being adapted to slide through 
packings B, B, at the ends of a blower casing which is fitted with 
a branch C for the supply of steam or other cleaning fluid to 
the interior of the blower tube by way of ports in its wall. In 
the branch C is a control valve D, which is normally pressed 
towards its seating by means of a spring, the action of which 
is supplemented by the pressure of the cleaning fluid in the 
supply line acting on the rear face of a piston E which is 
secured to the valve and is slidable in a chamber F. The 
piston is provided with an aperture G through which cleaning 
tluid may enter F m the rear of the piston and supplement the 
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pressure of the spring. The spring itself is of insufficient strength 
to hold the valve on its seating. F is connected by means of 
a conduit H with a valve housing I secured to the blower casing. 
In the valve housing is a pilot valve J which is pressed on 
its seating by’a spring. Beyond the seating is a port K to 
atmosphere. The stem of J extends into the annular space 
between the casing and the blower tube A, and is in a position 
on the blower casing such that when the blower nozzle is 
advanced into operative position the valve stem is displaced 
by a cam L on the blower tube and the valve J is raised from 
its seating with the consequence that the pressure which has 
built up in the rear of the piston E by leakage through the 
aperture G is released to atmosphere by way of the port K. 
Che piston E is provided with small shoulders. Under the 
action of the pressure of the cleaning fluid in the supply line 
acting on the piston and its shoulders the piston moves inward 
in the chamber F, the valve D is moved off its seating, and 
cleaning fluid is admitted from the supply line to the branch 
C in advance of the valve D and by way of the port in the blower 
tube A to the nozzle. Upon retraction of the blower nozzle the 
cam L allows the pilot valve J to reclose and pressure fluid 
leaking into the space behind the piston E causes the latter to 
reseal the control valve.—September 19th, 1938. 








Forthcoming Engagements. 


Secretaries of Institutions, Societies, d&c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 
of the week preceding the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 


Air Raid Protection Institute. 

Tuesday, Dee. 13th. Royal Society of Arts, John Street, 

Adelphi, W.C.2. ** A.R.P. in Industry,” F. Cox. 8 p.m. 
British Association of Refrigeration. 

Tuesday, Dec. 6th.—Inst. of Marine Engineers, 85-88, The 
Minories, E.C.3. Symposium, ** Refrigeration in its Applica- 
tion to Home Food Produce.”’ 6.30 p.m. 

Chartered Surveyors’ Institution. 

Wonday, Dec. 5th.—12, Great George Street, Westminster, 
8.W.1. “The Improvement and Development of a 
Seaside Resort,” D. Edwards. 6.30 p.m. 

Diesel Engine Users Association. 

Wednesday, Dec. 14th.—Caxton Hall, Westminster, 8.W.1. 

Symposium, “ The Starting oi Diesel Engines.” 5 p.m. 
Engineers’ German Circle. 

Monday, Dee. 19th.—Inst. of Electrical Engineers, Savoy 
Place, Victoria Embankment, W.C.2. ‘* Gegenwartsfragen 
der Fernschtechnik,” by Herr Ministerialrat Gladenbeck. 
» p m 

Glasgow University Club. 
To- my, Dee. 2nd. —Café Royal, 68, Regent Street, W.1. Dinner. 
.15 for 7.30 p-m. 
Hull Chemical and Engineering Society. 

Tuesday, Dec. 13th.—Room 51, Municipal Technical College, 
Park Street, Hull. ‘Flour Milling,” J. F. Lockwood. 
7.45 p.m, 

Illuminating Engineering Society. 

Tuesday, Dec. 13th.—Inst. of _ Mee hanical Engineers, Storey’s 
Gate, Westminster, S.W. ‘“The Response of the Eye 
to Light in Relation to the Measurement of Subjective 
Brightness and Contrast,” W. D. Wright. 7 p.m. 

Institute of Fuel. 

To-day, Dec. 2nd.—Institution of Electrica] Engineers, Savoy 
Place, Victoria Embankment, W.C.2. Symposium on Gas 
Temperature Measurement. 10.30 a.m. 

Thursday, Dec. 8th.—Geological Society’s Rooms, Burlington 
House, Piccadilly, W.1. ‘‘The Modern Portable Gas 


Producer,” B. Goldman and N. Clarke-Jones. 6 p.m. 





Institute of Marine Engineers. 


Thursday, Dec. 8th.—Jcuntor Srction: South-East London 
Technical Inst., Lewisham High Road, 8.E.4.  ‘ Pro- 
pellers,” F. McAlister. 7.30 p.m. 

Tuesday, Dec. 13th.—85-—88, The Minories, E.(.3.  ‘‘ ‘ Loded’” 
Cast Irons,” H. J. Young. 6 p.m. 


Institute of Metals. 

Wednesday, Dec. Tth.-—LonDON Local Sreri0on : Charing Cross 
Hotel, W.C.2.  ‘** Modern Non-Ferrous Foundry Practice,” 
F. Hudson. 8 p.m. 

Tuesday, Dec. 13th.—N.E. Coast Loca Secrion: Electrical 
Engineering Theatre, King’s College, Neweastle-upon-Tyne. 
Aluminium Alloys in the Foundry,” R. Givern. 7.30 p.m. 
Swansea Locat Section: Y.M.C.A., Swansea. The 
Relationship between the Mechanical P roperties of Metals 
and the Liability to Breakdown in Service,” L.. W. Schuster. 
6.30 p.m. 

Tuesday, Dec. 20th. 
Crescent, Glasgow. 
and Tubes for Marine Engineering,’ A. B. 
7.30 p.m. 


ScorrisH LocaL Section: 39, Elmbank 
* Developments _in Alloy Sections 
Graham. 


Institute of Transport. 

Monday, Dec. 12th.—Inst. of Electrical Engineers, Savoy Place, 
Victoria Embankment, W.C.2. Annual general meeting. 
“Acceleration of Railway Services,’ S. H. Fisher. 
5.30 p.m. 

Tuesday, Dec. 20th.—Inst. of Electrical Engineers, Savoy 
Place, Victoria Embankment, W.C.2. ‘Some Aspects of 
Research in a Transport Undertaking,” D. Lemon. 6 p.m. 


Institution of Automobile Engineers. 

Tuesday, Dec. 6th.—Royal Soc. of Arts, John Street, Adelphi, 
W.C.2. ‘* Supercharging of Compression-Ignition Engines,” 
J. Pitchford. 7.45 p.m. Lutron GrapvuatEs: Technical 
College, Luton. ‘‘The Development and Testing of the 
Single-Plate Clutch,” J. Fisher. 7.30 ae 

siae Dec. 8th.— LONDON GRADUATES : » Hobart Place, 
S.W.1. Discussion on ‘‘ Carburation.”’ 7125 p-m. Bristor 
GRADUATES: Carwardine Café, Baldwin Street, Bristol. 
“The G.P.O. Motor Transport Branch,” J. 8. Worthington. 
7.30 p.m. MaNncHESTER CENTRE: The Engineers’ Club, 
Albert Square, Manchester. Light Oils,” C. G. Williams. 
7 p.m. 

Tuesday, Dec. 13th.—CoventTRY CENTRE: King’s Head Hotel, 
Coventry. ‘‘ Valves and Valve-Seat Technique for Auto- 
mobile and Aero-Engines,” F. R. Banks. 7.30 p.m. 
Luton CENTRE: George Hotel, Luton. ‘Tyre Require- 
ments for Modern Transport,’’ C. D. Law. 7.30 p.m. 

Thursday, Dee. 15th.— Bristow Centre: Merchant Venturers’ 
Technical College, Bristol. ‘Valves and Valve-Seat 
‘Technique for Automobile and Aero-Engines,” F. R. 
Banks. 7 p.m. 

Monday, Dec. 19th.—Drerpy CENTRE: Rolls-Royce Canteen, 
Nightingale Road, Derby. ‘ Valves and Valve-Seat Tech- 
nique for Automobile and Aero-Engines,” F. R. Banks. 
7.30 p.m, 


Institution of Chemical Engineers. 
Tuesday, Dec. 13th.—Geological Society’s Rooms, Burlington 
House, Piccadilly, W.1. “ The Principles of Design of 
Modern Industrial Furnaces,’’ C. Webb. 6 p.m. 


Institution of Civil Engineers. 

To-day, Dec. 2nd.—GLasGow StuvENTs’ Assoc,: 39, Elmbank 
Crescent, Glasgow. ‘‘ Modern Crane Practice,” J. H. 
Huntley. 7.15 p.m. 

Tuesday, Dec. 6th—SovutTH Wates and Mon. Assoc,: The 
Engineers’ Inst., Park Place, Cardiff. ‘‘ Impounding 
Reservoirs Construction,” W. Atkinson. 6.30 p.m. New- 
CASTLE-UPON-TYNE Assoc: Mining Inst., Westgate Road, 
Newcastle-upon-Tyne. ‘Improvements at the Royal 
Docks, Port of London Authority,” R. R. Liddell. 7.30 p.m. 

Wednesday, Dec. 7th.—Great George Street, Westminster, 
8.W.1. Informal discussion, ‘“* The Design of Trunk Roads 
for High-speed and Safety,” opened by H. E. Aldington. 
6 p.m. MANcHEsTER Assoc.: Literary and Philosophical 
Soc., 36, George Street, Manchester. ‘“* Reinforced Concrete 
Bridge over Railway, Pasture Road, Wallasey,’ W. O. 
Davies. 6.45 p.m. 

Thursday, Dec, 8th.—BirywincHam Assoc.: James Watt 
Memorial Inst., Great Charles Street, Birmingham. ‘‘ The 
Great Ice Age in the Midlands and its Effects on Civil 
Engineering Problems,” J. L. Wills. 6 p.m. Bristor 
Assoc.: Royal Hotel, College Green, Bristol. Paper by 
F. B. Miller. 5 p.m. PortsMovuTH AND SOUTHAMPTON 
Assoc.: Municipal College, Portsmouth. ‘“‘ The Design, 
Location, and Construction of Wells and other Under- 
ground Works for Water Supplies,”’ F. R. Dinnis. 7.15 p.m. 

Monday, Dec. 2th. —N. IRELAND Assoc.: Queen’s University, 
Belfast. ‘* Notes on the Construction of Boyne Bridge, 
Durham Street, Belfast,” F. V. Walshe. 6. 15 p.m. 

Tuesday, Dec. 13th.—-Great George Street, Westminster, $.W.1. 
“Strata Control in Coal Mines,’ H. T. Foster and M. / 
Hogan. 6 p.m. NEWCASTLE-UPON-TYNE Assoc.: Mining 
Inst., Westgate Road,, Newcastle-upon-Tyne. ** Adjust- 
ment of Railway Curves,” C. A. MacNicol. 7.30 om 

Wednesday, Dec. 14th.—LONDON StupvE NTS" Assoc.: Great 
George Street, Westminster, S.W.1 * Dugald Glerk and 
the Gas Engine: His Life and Work,’ Ww. A. Tookey 
6.30 p.m. NEWCASTLE-UPON-TYNE Assoc. Co-opers ative 
Society’s Café, Stockton-on-Tees. ‘‘ Ge rman Roads and 
Bridges: Report of Delegation, 1938,’ A. §S. Knolles. 
7 p.m. §S. WAtEs AND Mon. Assoc.: Royal Hotel Cardiff, 
Annual dinner. 7.30 p.m. 

Thursday, Dec. 15th—BirMincHamM Assoc.: Queen’s Hotel, 
Birmingham. Annual dinner. YORKsHIRE Assoc.: Hotel 
Metropole, Leeds. ‘“‘ The Ballasting for Railway Track,” 
F. L. Pawley. 7.30 p.m. 


Institution of Electrical Engineers. 

Tuesday, Dec. 6th.—N. Mtptanp CENTRE: Hotel Metropole 
Leeds. ‘‘ Long Period Ageing Tests on Solid Type Cable,’ 
T. R. Scott and R. C. Mildner. 7 p.m. 

Wednesday, Dec. Tth—NorTH-EASTERN CENTRE: Royal 
Station Hotel, Newcastle-upon-Tyne. Annual dinner. 
7.30 for 8p.m. Wrretess SEcTION: Savoy Place, 
Victoria Embankment, W.C.2. ‘“‘ Long Feeders for Trans- 
mitting Wide Side Bands, with reference to the Alexandra 
Palace Aerial Feeder System,” E. C. Cork and J. L. 
Pawsey; and “E.M.I. Cathode Ray Television Trans- 
mission Tubes,” J. D. McGee and H. G. Lubszynski. 
6 p.m. 

Thursd ay, Dec. 15th.—-Savoy Place, Victoria Embankment, 
r.C.2. * Empire Telegraph Communications,” K. L. 
Wood. 6 p.m. 
Institution of Engineers and Shipbuilders in Scotland. 

Tuesday, Dec. 6th.—39, Elmbank Crescent, Glasgow, C.2. 
“The Post Office (London) Railway,’’ Major W. G. Carter. 
7.30 p.m. 

Institution of Heating and Ventilating Engineers. 

Wednesday, Dec. 7th.—Inst. of Mechanical Engineers, Storey’s 
Gate, Westminster, 8.W.1. ‘“* Refrigeration applied to Air 
Cooling,” E. 8. Green. 7 p.m. 








Institution of Locomotive Engineers. 
Wednesday, Dec, 14th.—Inst. of Mechanical Engineers, Storey’s 
Gate, Westminster, S.W.1. ‘* Wear Resistance of Ferrous 
Materials,” W. West and C. C. Hodgson. 6 p.m. 


Institution of Mechanical Engineers. 

To-day, Dec. 2nd.—Storey’s Gate, Westminster, 8.W.1. Parsons 
Memorial Lecture, ** Sir Charles Parsons and Marine Pro 
pulsion,’’ 8S. S. Cook. 6 p.m. Scortish Branow: King’s 
Buildings, Maytield Road, Edinburgh. “ Television,’ 
Sir Noel Ashbridge, 7.30 p.m. 

Monday, Dee, 5th.—Nortu-EasteRN Branch: Mining Inst., 
Newcastle-upon-Tyne. ‘* Television,’ Sir Noel Ashbridge, 
6.30 p.m, 

Thursday, Dec, 8th.—LONDON GrapvuatEs: Visit to Works of 
Associated Equipment Company Ltd., Southall. 2.30 p.m. 
South Wates Brancu: S. Wales Inst. of Engineers, 
Park Place, Cardiff. ‘* The Development of Single-bucket 
Excavators,’’ W. Savage. 6 p.m. 

Friday, Dec. 9th.—Storey’s Gate, Westminster, S.W.1. Informal 
meeting. ‘* Plastics for Bearings,” H. W. Rowell. 6.30 p.m. 

Monday, Dec. 12th.—WestTerRN Brancu: Merchant Venturers’ 
Technical College, Bristol. ‘* Television,’ Sir Noel Ash 
bridge. 7 p.m. 

Thursday, Dec. 15th.-Sovutuern Brancu: University College, 
Southampton. ‘ Machine Tool Tests and Alignments,’ 
Dr.-Ing. G. Schlesinger. 7.15 p.m. 

Friday, Dec, 16th.—Storey’s Gate, Westminster, 8S.W.1. First 
Report of Research Committee on High-duty Cast Trons. 
6 p.m. East Mtpitanps Brannon: ‘Technical College, 
Derby. The Forced Circulation Boiler,” R. E. Trevi- 
thick. 7.15 p.m. 

Institution of Production Engineers. 

Monday, December 12th.—Portman Rooms, Baker Street, W.1. 

‘ Industrial Safety,” F. Southwell. 





Institution of Structural Engineers. 

Thursday, Dec, 8th.—-YorKsHirE Brancu: Hotel Metropole, 
Leeds. “The Storstrom Bridge, Denmark,” J. Pain 
7 p.m. 

Iron and Steel Institute. 

To-day and Saturday, Dec. 2nd and 3rdéd.—Additional Autumn 
Meeting in Cardiff. 

Tuesday, Dec. 6ih.—-Metallurgical Club, 198, West Street, 
Shetlield. Quench-Ageing of Steels,” J. H. Andrew and 
E. M. Trent. 7.30 p.m. The Modern School, Cole Street, 
Scunthorpe. “The Steel Plants of the Frodingham 
District, Scunthorpe,” J. B. R. Brooke, 8. RK. Tsaac, and 
A. Robinson; “The Appleby-Frodingham Steel Com- 
pany’s Melting Shops,” A. Robinson; *‘ John rome 
Lid., Normanby Park Steel Works, Scunthorpe,” J. B. R. 
Brooke; ‘The Redbourn Works Melting Shop R. 
Thomas and Co., Ltd.,”’ 8, R. Isaae ; “ The Development of 
the Open-hearth Steel Making Processes in Recent Years 
in the U.S.A.,” L. F. Reinartz. 7.30 p.m. 

Junior Institution of Engineers. 

To-day, Dec. 2nd.—39, Victoria Street, Westminster, 8.W.1. 
‘*“Some Applications of the Thermionic Valve Other Than 
for Wireless Purposes,” H. J. N. Riddle. 7.30 p.m. 

Friday, Dec. 9th.—Royal Society of Arts, John Street, Adelphi. 
V.C.2. Presidential Address. ‘* Roads and Traftic,” Sir 
Charles Bressey. 7.30 p.m 

Friday, Dec. 16th.—39, Victoria Street, 8.W.1. 
of Clay,” Dr. H. Chatley. 7.30 p.m. 

Manchester Association of Engineers. 

Friday, December 9th.—Engineers’ Club, Albert Square, Man- 
chester. ‘Recent Developments in Aircratt Design,” 
R. O, Boswall. 7.15 p.m, 


North-East Coast Institution of Engineers and Shipbuilders. 

To-day, Dee. 2nd.—Mining Inst., Newcastle- upon- -Tyne. ‘Foreed 
Circulation Boilers ag their Application for Marine Pur- 
poses,’’ Captain R. Trevithick. 6 p.m. 

Wednesday, Dec. 7th.—GRADUATES’ SECTION: Bolbec Hall, 
Newcastle-upon-Tyne. ‘‘Gas Warfare,’ H. A. Sisson, 
7.15 p.m, 

Friday, Dec. 16th.—-Mining Institute, Newcastle-upon-Tyne. 
‘Electric Propulsion of Ships,” L. R. Horne. 6 p.m. 

** Old N’ions ’’ (Northampton Engineering College). 

Friday, Dec. 9th.—Café Royal, Regent Street, W.1. Annual 
dinner. 7.30 for 8 p.m. 

Royal Institution of Great Britain. 

To-day, Dec. 2nd.—21, Albemarle Street, W.1. ‘* The Scientist 
and the Philosopher,” Viscount Samuel. 9 p.m. 

Monday, Dec. 5th.—-21, Albemarle Street, W.1. General meet- 
ing. 5 p.m. 

Fy iday, Dec. 9th.—-21, Albemarle Street, W.1. sit roperties 
and Structures of Protein Films,” I. Langmuir. 9 p.m 

Royal Society of Arts. 

Monday, Dec. 5th.—John Street, Adelphi, W.C.2. 
Materials,” J. H. Partridge. 8 p.m. 

Wednesday, Dec. Tth.-—John Street, Adelphi, W.C. 2. 

‘Standards of Quality, and the Machinery for Estab- 
lishing Them,’’ Dr. E, F. Armstrong. 8.15 p.m. 

Wednesday, Dec. 14th.—John Street, Adelphi, W.C.2.  ‘‘ Trade 

Associations,’ W. Tudor Davies. 8.15 p.m. 
Society of Engineers. 

Monday, Dec. 5th.—Geological Society’s Rooms, Burlington 
House, Piccadilly, W.1. ‘The Earls Court Exhibition 
Building,” C. M. Gilbin. 6 p.m. 

Wolverhampton and District Engineering Society. 

Monday, Dec. 5th.—Victoria Hotel, Wolverhampton. ‘ Astro- 
nomical Telescopes,’ G. E. Manville. 7.30 p.m. 


‘The Mysteries 


* Refractory 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


NEWTON, CHAMBERS AND Co., Ltd. (ironworks department), 
are removing their London office from Terminal House to 
Artillery House, Artillery Row, 8.W.1. 

HorseLtey BripGeE AND THomas Piacorr, Ltd., of Tipton, 
Staffs., announce the appointment of Mr. Leonard Harper, who 
has been their London manager for the past fifteen years, as an 
official director of the company. 

E. H. Jones (MacutveE Toots), Ltd., have recently completed 
the formation of a power press department. The department is 
under the sales management of Mr. F. Breininger, late of E. W. 
Bliss Company, whilst the technical side will be controlled by 
Mr. F. A. Hancox. It is situated at 14, Florence Street, Bir- 
mingham, 1. P 

B.E.N. Parents, Ltd., Park Royal, N.W.10, are moving 
their offices and works, early in the New Year, to High Wycombe, 
where they have built a new and larger works adjacent to those 
of their associate company, Broom and Wade, Ltd. The new 
address will be B.E.N. Patents, Ltd., Hughenden Avenue, High 
Wycombe, Bucks. 
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A Seven-Day Journal. 


A Reserve of Ships. 


IN a lett®r published in The Times of December Ist, 
Mr. Philip Haldin, chairman of the Lamport and 
Holt Line, explams a scheme which he has pre- 
pared with the co-operation of Sir Vernon Thomson, 
and which he hopes “‘ may be helpful in solving the 
delicate and important problem of how to provide a 
reserve of British vessels in these times, and simul- 
taneously assist British shipbuilding in its present 
plight without disturbing the economic structure of 
the shipping industry.” He suggests that a company 
should be formed, consisting of a board of directors 
to be chosen by the Chamber of Shipping, plus Govern- 
ment representatives, with the object of purchasing 
tramp vessels up to, say, 6000 tons gross at about 
breaking-up prices, instead of their being sold abroad 
or broken up, and held in reserve at the Goverhment 
call. As the scheme would be a voluntary one, it 
should comprise a substantial percentage of British 
tramp owners, who would subscribe the necessary 
capital pro rata to the amount of tonnage owned by 
them. The company should pay 10 per cent. of the 
purchase price on any vessel it would acquire, and 
the balance of 90 per cent. should be advanced by the 
Government on mortgage, free of interest. In con- 
sideration of the Government giving a grant, say for 
five years, to cover the cost of laying-up the vessels, 
the Government would have a call on these vessels in 
atime of emergency. It is suggested that ships should 
be laid up economically on the West Coast of Britain. 
In the event of a national emergency such tonnage 
could be apportioned to various owners to be managed 
in a manner similar to that adopted in the late war. 
Mr. Haldin suggests that this idea, if it commends 
itself, could also be applied to liners. The advantages 
to be gained, apart from the reserve tonnage avail- 
able, would be that British shipowners would be 
saved from the competition of such old tonnage 
otherwise sold abroad and competing with them with 
low capital values. By a replacement scheme, the 
British mercantile marine would to a large extent 
be modernised at a time when shipowners otherwise 
would not think of ordering new tonnage by reason 
of uneconomic prices. British shipbuilders would 
resume shipbuilding in yards now idle, thereby 
reducing unemployment. Furthermore, the cost to 
the nation would be comparatively small. 


New Blackwall Tunnel. 


THE Highways Committee of the London County 
Council has decided to recommend the Council to 
proceed forthwith with the duplication of Blackwall 
Tunne}. Under standing orders, however, the report 
may not be considered until December 13th. Power 
to duplicate the tunnel in order to relieve existing 
traftic congestion was obtained from Parliament this 
year. The Highways Committee will ask the Council 
to approve an estimate of £2,824,000 for works and 
property. The total cost involved, however, is 
£3,122,220, a sum of £298,220 being required for 
rehousing. The Ministry of Transport has agreed 
to make a grant from the Road Fund at the rate of 
75 per cent. of the cost of the tunnel (works and pro- 
perty), and 60 per cent. of the cost of the approaches. 
The under-water portion of the new tunnel will 
run parallel to and about 800ft. on the downstream 
side of the existing Blackwall Tunnel. It will have 
an external diameter of 30ft., with a carriageway 
20ft. wide, compared with the 16ft. of the existing 
tunnel, but no provision is to be made for pedestrians, 
who will continue to use the old tunnel. South- 
bound traffic only will be allowed in the new tunnel, 
while north-bound traffic will be confined to the old 
tunnel. On the north side a cutting will lead from the 
new tunnel to the East India Dock Road. On the 
south side the new tunnel will reach surface level 
near Ordnance Road, and a new street will be con- 
structed. 


An Experimental Laundry. 


On Tuesday, November 29th, extensions to the 
experimental laundry of the British Launderers’ 
Research Association were opened by Mr. A. P. 
Mieras. It will be recalled that two years ago exten- 
sions to the laboratories of the Association were opened 
by Sir William Bragg. Since then the work has 
increased, and the new extensions have been built 
for conducting further experimental work. The 
experimental laundry, which is attached to the 
laboratories, is run on commercial lines, and all 
plant, processes, and materials under test can be 
examined under actual laundry conditions. Pre- 
liminary trials are also carried out with “ dummy ” 
loads to ensure that no harm will be done to the work. 
The utility of the research work is shown by the fact 
that this year a new washing process has been evolved 
which is stated to save 25 per cent. of the time required 
for washing, with a consequent reduction in the 
amount of wear caused by washing. In one section 


and water analysis. Here the determination of 
chemical damage to cotton and other cellulose 
materials by a process which measures the deteriora- 
tion caused by chemical attack, and is not influenced 
by mechanical damage, can be effected. In another 
room machinery is installed to determine the stress 
required to break a strip of frabric, lin. wide, to 
determine the force required to separate the plies 
of laminated cotton fabrics, and some of the simpler 
tests for the detection of local chemical damage to 
linen fabrics. Some of the tests are of particular 
interest to the industry, for they enable the responsi- 
bility to be placed with the manufacturer or the 
launderer in many cases where defects have been 
discovered in fabrics after they have been washed. 


Smoke Abatement Society. 


On Friday last, December 2nd, the Annual Con- 
ference of the National Smoke Abatement Society 
was opened at Cardiff. The Conference is being 
attended by delegates from about 100 municipal 
authorities, medical authorities on public health 
and technical experts from the gas, electricity, coal 
and solid smokeless fuel interests. In his Presi- 
dential Address, Dr. H. A. Des Voeux made the 
suggestion that men live in towns only so that they 
may earn enough to enable them to escape to the 
country, but that no industrial town need go black 
if the right kind of fuel is used. Doctors at the 
Conference stressed the danger to public health of 
burning spoil banks in colliery districts. The colliery 
owners, however, were trying to find means to over- 
come the nuisance, which for the most part had 
accumulated over many years. The more urgent 
problem was to find a method whereby pit refuse 
could be better disposed of in future, and whereby 
spontaneous combustion could be avoided. That 
was more important than the extinction of existing 
fires, which would in time burn themselves out. A 
plea for increased facilities for training stokers was 
made in a paper by Mr. 8S. N. Duguid. He said a 
boiler fireman could be considered fully trained only 
when he could go to any boiler plant burning any type 
of coal and operate it efficiently without creating a 
smoke nuisance. To produce men of that grade, a 
course of at least forty lectures was necessary. In 
another paper Dr. J. Greenwood Wilson said that it 
was a misfortune that in the new Public Health Act 
the method of dealing with smoke abatement by the 
old “nuisance” procedure should be perpetuated. 
One looked at the Act in vain for any definition of 
smoke. It was true that by-laws might be made by 
local authorities to regulate the colour, density, and 
content of smoke, but all existing by-laws seemed to 
stop at “ black” smoke. For water or milk there were 
standards of purity ; whether they were high or low, 
they were at least standards, assessable by scientific 
tests that were recognised by law. 


The Employment Returns. 


ACCORDING to the official returns issued by the 
Ministry of Labour on Tuesday, December 6th, 
it is provisionally estimated that at November 14th 
the number of insured persons, aged sixteen to 
sixty-four, in employment in Great Britain was 
approximately 12,258,000. This was 36,000 less 
than the total for October 17th. It is estimated that 
on a comparable basis there was a decrease of approxi- 
mately 150,000 compared with November 15th, 1937. 
There was a decline in employment, between October 
17th and November 14th, in building and public 
works contracting, agriculture and _ horticulture, 
coal mining, iron and steel manufacture. On the 
other hand, employment improved in the cotton, 
wool, and other textile industries, metal goods 
manufacture, and the motor vehicle, cycle and 
aircraft industry. At November 14th, 1938, the 
numbers of unemployed persons on the registers 
of employment exchanges in Great Britain were 
1,455,668 wholly unemployed, 305,496 temporarily 
stopped, and 66,939 normally on casual employment, 
making a total of 1,828,103. This was 46,876 more 
than the number on the registers at October 17th, 
1938, and 328,900 more than at November 15th, 
1937. The total on November 14th, 1938, comprised 
1,366,683 men, 51,010 boys, 360,306 women, and 
50,104 girls. 


Pit Heap Fires. 


In another Journal note the effect of burning pit 
heaps on the public health is mentioned. Mr. R. 
Clive, secretary of the South Yorkshire Coalowners’ 
Association and Chairman of the Yorkshire Advisory 
Committee on Mining Research, recently stated that 
Yorkshire colliery owners are tackling the problem 
of burning pit heaps seriously and successfully. 
Realising the possible dangers in the event of war, 
they are carrying out important experiments. Over 


@ year ago, after much preliminary work, the York- 
shire Advisory Committee on Mining Research 


for the purpose of considering the twin questions of 
prevention of new fires and the extinction of existing 
ones. As a result, a full-time scientific investigator 
was appointed. Experiments are being conducted 
to find the best means of tipping refuse in order 
to prevent spontaneous combustion, and on selected 
fires experiments are being carried out to ascertain 
the most satisfactory method of dealing with them. 
It is impossible to return the refuse to the pit, as is 
sometimes suggested, by reason of the heavy cost as 
well as the increased danger of fire underground. 
The refuse cannot be spread out on the surface, 
because of the large area which would be necessary, 
the greater part of which would be put out of cultiva- 
tion, apart altogether from the cost. Concluding his 
statement, Mr. Clive pointed out that, although both 
prevention and extinction create difficult problems, 
and more research work remains to be done, the 
Yorkshire colliery owners are fully alive to the 
urgency of the problem. Their endeavour is to 
discover the most effective means of dealing with these 
spoil heaps, the creation of which, in some form or 
other, is inseparable from the conduct of the 
industry. 


Rosyth Dockyard. 


WE understand that an important decision will 
shortly be made with regard to the re-establishment 
of Rosyth Dockyard as a repairing and refitting base. 
The dockyard, we may recall, was put on to a care 
and maintenance basis in 1925 as a measure of 
economy, as at that time there appeared to be small 
possibility of the continuation of any appreciable 
amount of construction and repair work for many 
years to come. With, however, the larger naval 
programmes of recent years, the present position is 
a very different one, and it is expected that Rosyth, 
and probably Pembroke, dockyards will shortly be 
called upon to take their place in the forthcoming 
programme, as other Royal Dockyards are well filled 
with both constructional and repair work. During 
the war Rosyth was one of our most modern dock- 
yards, and with its geographical advantages and 
its oil pipe line connecting the Clyde and Forth, it 
should form an important naval base. The close 
proximity of the Forth Bridge has been held by 
some to effect, in some measure, its stratgeic import- 
ance, but with its well-equipped workshops and 
docks it should provide a ready means of increasing 
our naval repair and construction facilities. It is 
expected that an announcement with regard to the 
means which are to be taken to place Rosyth on 
a permanent footing will shortly be made in the 
House of Commons. 


Institution of Mechanical Engineers—North 
Western Branch. 


On Thursday, December Ist, the annual dinner 
of the North-Western Branch of the Institution 
of Mechanical Engineers took place at the Engineers’ 
Club, Manchester, under the chairmanship of Mr. 
Ernest West, chairman of the Branch. There was 
a large attendance and the principal guest of the 
evening was Mr. David Roberts, the President of 
the Institution. In proposing the toast of “ The 
Institution of Mechanical Engineers,” Sir Frederick 
J. West mentioned that he had completed this year 
fifty years of engineering work. Manchester, he 
said, had contributed much to the welfare of the 
Institution, and he recalled no less than five Pre- 
sidents which Manchester had given. These were 
Mr. Michael Longridge, Mr. Hopkinson, Mr. Daniel 
Adamson, Mr. Alan Chorlton, and Mr. Charles Day. 
Others, he said, would follow. As chairman of the 
Manchester Ship Canal, Sir Frederick gave some 
recent examples of the excellence of the work of the 
mechanical engineer. The roller bearings of the 
Barton Bridge showed little wear, forty-year-old 
locomotives were giving good service, as were tugs 
which were built thirty-five years ago. Hydraulic 
machinery built forty-four years ago was still in opera- 
tion, while at Ellesmere Port machinery which had 
been taken over from the Bridgewater Canal had 
been in operation for 100 years. The importance 
of the engineering industry in the Manchester 
district was shown by the fact that the wages paid 
exceeded £8,000,000 per year, which sum would be 
doubled if staff wages were to be included. In reply- 
ing to the toast, Mr. Roberts said that Manchester 
had always produced good engineering craftsmen. 
He attributed that to the principle of sound work- 
shop training which was laid down by Sir Joseph 
Whitworth. Mr. H. L. Guy was entrusted with the 
toast of ‘“‘ Our Guests,” and Mr. E. Raymond Street, 
the Director and Secretary of the Manchester Chamber 
of Commerce, and Dr. J. E. Myers, the Principal of 
the College of Technology, Manchester, responded. 
Mr. George E. Windeler, the Vice-chairman of the 
Branch, proposed the toast of “The Chairman. 
The speeches were of uniform excellence, and a 








of the laundry there is installed equipment for soap 


decided on the appointment of a special committee 


very successful and enjoyable eyening was spent. 
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Individual Electric Driving. 


No. V. 


(Continued from page 610, December 2nd). 


J ARIABLE-SPEED gears embodying the principle 
of expanding and contracting, driving and driven 
pulleys, forming wedge-section grooves of variable 
diameter arranged so that as the belt tread of 
one pulley increases in diameter that of the other 
pulley automatically and correspondingly decreases 
in diameter, are made as self-contained units with the 
moter mounted above as shown in Fig. 40. This 
engraving shows a Crofts variable-speed unit applied 
to a lathe, giving infinitely variable headstock 


suitable for the job, the driving faces being precision 
ground to ensure the largest continuous area of 
contact between the belt and cone-driving faces. 
The patented joint provides a straight-line drive 
through the centre of the belt, and whilst the full 
strength of the belt is maintained, its flexibility is not 
impaired. 

A Flender variable-speed gear unit supplied by 
Hansel and Schmitt, Ltd., of 18, Victoria Street, 
S.W.1, is shown in Fig. 42; details are shown in Fig. 43. 























FiG. 40—-LATHE VARIASLE-SPEED UNIT 


speeds between 320 and 40 r.p.m. The variable- 
speed gear is operated by a hand wheel, whilst 
a friction clutch operated by a lever enables the lathe 
to be stopped without stopping the motor. Variable 
speed can, of course, be obtained whilst the lathe 
is running. /The drive from the motor to the con- 
stant-speed shaft may be by V-rope, chain, or gears, 
and provision is made for alignment of the motor and 
drive tensioning. 

Variable-speed gears of this kind are also supplied 
as built-in units for machinery of various kinds. All 
adjustments are self-locking to prevent accidental 


movement by vibration, &c. The two double 
coned-faced dises (Fig. 41), are connected by 
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A and B, coned pulleys ; C, constant-speed shaft ; D, variable- 
speed shaft; E, ball thrust bearing; F, operating pin; G, 
operating lever; H, belt tension handle. 


FIG. 41—DETAILS OF CROFTS VARIABLE-SPEED UNIT 


a flexible belt to which are secured taper blocks 
or lags shaped at the ends to suit the angle of the inner 
or driving face of the cones. The belt moves upwards 
or downwards on the cone faces as the pulleys formed 
by the discs increase or decrease in diameter. 
If one shaft revolves at constant speed, by 
operating the cones of the two pulleys the second 
shaft is enabled to run at any speed according to 
the diameter of the belt tread formed by each pair of 
cones. A compensating mechanism is provided for 
keeping the belt taut in all positions. The belts 


used on this firm’s variable-speed gears and 
on the variable-speed pulley described in the 
previous article, are claimed to be eminently 





This unit also works on the principle of expanding and 
contracting pulleys and gives stepless variation over 
a range of 10 to 1. It has been specially developed 
for machine tools, but can easily be adapted to every 
kind of machine. Here, again, a hand wheel can be 
used to vary the speed, and it may be arranged as in 
Fig. 44, although Fig. 42 shows a regulating handle 
at the side of the gear. The actual speed is shown 
on an indicator. A standard horizontal motor can be 











FiG. 42—FLENDER VARIABLE-SPEED UNIT 


mounted on the top of the variable-speed unit with 
a V-belt drive to the constant-speed shaft, or a 
flange motor (Fig. 44) may be mounted at the side 
of the unit for a drive through reduction gearing. 
The flat belt driving the machine tool is taken over 
two adjustable pulleys. 

From the internal arrangement of the gear, com- 
prising the variable diameter pulleys and mechanism 
controlling them (Fig. 43), it will be seen that collars 
placed over the pulley hubs are controlled by levers. 
Each lever has a shifting nut moved by a right and left- 
handed thread on the spindles which, when turned, 
move the nuts, the levers, pressure collars, and 
cone discs. The levers are extended beyond the 
shifting nuts and a curved surface gives the correct 
tension of the V-belt at every ratio, whilst an adjust- 
ing screw compensates for belt stretch. At one end 
of the spindles there are worm gear wheels to enable 
the speed to be varied by a hand wheel, as in Fig. 44, 


or @ handle, as in Fig. 42. As in the case of the 
variable-gear unit previously described, the makers 
of the Flender unit attach considerable importance 
to the construction of the belt. Two rows of hard 
wood blocks are bolted to a Balata belt, one row above 
and the other below the belt. At the ends the blocks 
are tipped with tanned leather to obtain adequate 
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regulating handle; C, 


\, lever system; B, 
D, limiting bar. 


adjusting screws ; 
FiG. 43—DETAILS OF FLENDER VARIABLE-SPEED UNIT 


friction against the cone discs. The method of 
joining the belt is claimed to leave nothing to be 
desired. 

When itsis required to obtain an extended range of 
speed over and above the infinitely variable range 
given by the standard Flender unit, a two or more 


speed gear-box isattached tothe output side ofthe unit. 
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FIG. 44—VARIABLE-SPEED UNITQWITH FLANGE MOTOR 


The number of steps in the gear-box gives the number 
of separate speed ranges. A two-speed gear-box, 
with | : l and |: 5 ratios, when attached to a standard 
Flender unit, with a 1:5 variable range and output 
speeds from 250 to 1250 r.p.m., will give final output 
speeds with the first gear of from 50 to 250 r.p.m., 
and from 250 to 1250 r.pam. with the second gear. 

















Fic. 45—VARIABLE-SPEED CHAIN GEAR 


The total range of the unit is therefore increased to 


1:25. To regulate successively through the whole 


range, beginning at the lowest speed of 50 r.p.m., 
the usual infinitely variable range up to 250 r.p.m. 
is obtained in the usual way, by operating the mechan- 
ism controlling the cones. 
off the Flender unit, which is then regulated back 
to its lowest speed, when the gear is changed by 


The load is then taken 





means of a lever. 


The second part of the full range 
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then becomes available, infinite speed variation being 
obtained from 250 to 1250 r.p.m. 

Almost any condition called for in practice can be 
satisfied by providing suitable gear ratios. It is 
possible to have overlapping ranges or consecutive 
ranges, or to provide for gaps between the individual 
ranges, although in the usual arrangement a break 
in transmission is necessary when a change from one 
range to another is made. But where particularly 
wide ranges are required without a break in trans- 
mission, the makers provide a planet gear on the 
output side of the standard Flender unit. With this 





arrangement it is possible to obtain any infinitely 


of vee grooves in the pulley discs is made by pads 
built up of a large number of closely fitting lamina- 
tions or “slats’’ which project through the chain 
frame. These slats are capable of small movement 
across the chain, which enables them to accommodate 
themselves to radial teeth of uniform depth cut 
on the working faces of the discs, the teeth being 
shallow and tapering to the wheel centre. The teeth 
on one dise are opposite the spaces between the 
teeth on the opposite disc, the space being identical 
in shape to the tooth. As the chain enters the vee, 
the teeth on one dise push the requisite number of 
slats laterally across the chain so as to form com- 




















FiG. 46—VARIABLE-SPEED CHAIN GEAR DRIVING A PRINTING PRESS 


variable speed from zero to the highest speed in the 
range and even reversing is possible. It is permissible 
for instance, to provide an infinitely variable range 
from 100 r.p.m. in a clockwise direction down to 
zero and up to 100 r.p.m. in an anti-clockwise direc- 
tion. Certain drives in the paper and textile trades 
call for definite working speed range, and, in addi- 
tion, a very much lower range for the threading or 
guiding operation during starting up. 

These conditions are catered for by a two-motor 
drive and a special overtaking free-wheel clutch on 
the input side. The auxiliary motor is used for 
starting up and the output shaft rotates slowly until 

















FiG. 47—DIFFERENTIAL VARIABLE-SPEED GEAR] 


the threading operation is completed, when the main 
motor giving the infinitely variable range needed is 
started, and the auxiliary motor disconnected. The 
regulating gear controlling the cones can be remotely 
operated by providing the Flender unit with a small 
reversing motor with a slipping clutch connection, 
which prevents overrunning when the end of the 
infinitely variable range is reached. The electric 
control gear and tachometers can be placed near the 
operator. 

Variable-speed gear, made by J. Stone and 
Co., Ltd., of Deptford (Figs. 45 and 46), also 
operates on the expanding and contracting pulley 
principle, but a chain of special construction is 
employed instead of a belt. Contact between the sides 


pound teeth which engage the spaces on the opposite 
disc, and vice versd. This small movement of the 
slats in each pack is complete before the pack is in 
position to take load. The slats have therefore 
only to be moved against the small amount of friction 
Once the pack is pressed 


between themselves. 


firmly into the vee, no further slat movement of 


this nature occurs when the pack turns with the 
wheel into and through the positions of rotation 
and transmits the working pull. When packed 
together under the working pull the slats do not have 
to slide on one another. By using lightly spring-loaded 
shoes resting on the chain, the correct formation 
of the teeth is ensured even with a slack chain. 

The two operating levers are pivoted on com- 
pensating fulerums and the chain tension is kept 
uniform throughout the whole range of speed varia- 
tion. They are operated by a right and left-handed 
screw terminating in a speed control hand wheel 


outside the case. The fulerums are carried on a 











@ large reduction ratio, made by Henry Wallwork 
and Co., Ltd., Manchester, is shown in Fig. 47. 
The principle is that of a differential gear comprising 
@ moving spur wheel driving the main power output 
shaft and a similar spur wheel forming a toothed 
path and having, say, one tooth more than the 
moving spur wheel. Meshing with these spur wheels 


Planetary Pinions 
Keyed on Shaft 





FiG. 48—-DETAILS OF DIFFERENTIAL GEAR 


are one or more planetary pinions driven bodily 
around these two spur wheels, thus imparting to the 
moving wheel a certain speed, depending on the 
difference in the number of teeth between the normally 
fixed and moving spur wheels. If N be the number of 
teeth on the moving spur wheel and » the number of 

















Fic. 50—-GEAR-BoOxX UNIT ON MILLING MACHINE 


the toothed path, then the ratio of the gear is 
N+(n—N). To obtain an infinitely variable speed 
from zero up to the maximum, it is necessary to allow 
the toothed path to revolve and the speed at which 
it does so will decide the speed of the spur wheel on 
the main output shaft of the gear, the torque trans- 

















Fic. 49—GEAR-Box UNITS 


right and left-hand screw mounted in the gear 
case with adjusting nuts outside, and by giving one 
of these nuts a partial turn the chain tension is 
adjusted. All the moving parts are enclosed in a 
cast iron oil-tight box. Two types of gear-boxes 
are made—a universal design with feet which may be 
fixed in alternative positions to enable the gear to be 
mounted in various positions, and a horizontal gear- 
box split along the line of the shaft centres to facilitate 
the removal of shafts and bearings. The universal 
gear has a large removable cover. 





An infinitely variable-speed gear combined with 





mitted being constant. In Fig. 48 is shown in 
diagrammatic form the arrangement giving the 


infinitely variable speed. The spur wheel K is keyed 
to the main power output shaft H, while the spur 
wheel or toothed path A is prevented from revolving 
by the self-sustaining worm and wheel B and C. 
The fixed spur wheel is tending to drive B and C 
backwards, but as they are self-sustained it cannot 
happen. The worm B can, however, be revolved at 
any desired speed, allowing the normally fixed spur 
wheel to revolve similarly; the motion is accomplished 
by adjusting the position of the sliding roller D on the 
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flat dise E, which is attached to the wheel M support- 
ing the planetary pinions. This wheel M, driving the 
planetary pinions bodily round the two spur wheels 
A and K, is a worm wheel driven by the motor and 
worm W at constant speed. None of the main power 
transmitted from the motor through the gear to the 
output shaft H is transmitted through the friction 
roller or worm and worm wheel B and C which merely 
constitute the variable speed part of the equipment. 
The roller has only to overcome the friction loss 
between the worm and worm wheel B and C, which 
revolve at only a few revolutions per minute. This 
loss is reduced to a minimum by using an accurately 
cut bronze wheel and hardened worm running in oil. 
The total ratio of the complete gear is the ratio of the 
differential spur gear plus the ratio of the worm 
gear M and W. Ratios as high as 3000 to 1 can be 
obtained. By means of the gear shown in Fig. 47 
a motor speed of 2400 r.p.m. can be reduced to 
6 r.p.m., giving with a variable speed attachment any 
speed from zero to 6 r.p.m. 

The variable-speed gear-box units shown in Fig. 49 





and one applied to a milling machine in Fig. 50 are 
supplied by Soag Machine Tools, Ltd., of 7, Juxon 
Street, Lambeth, 8.E.11. Built with flanged motors 
of from 1-5 to 15 H.P., they are employed for con- 
verting group-driven machines into individually 
driven machines. The gear-box to which the high- 
speed flange motor is attached are made for two, 
three, four, six, and nine speeds, the gears being 
composed of case-hardened chrome-nickel steel. All 
the wheels run in grease and all revolving parts are 
carried on anti-friction or roller bearings. Speeds 
are changed by shifting the sliding gears along a 
ground splined shaft by means of a single lever 
within easy reach of the operator. Only those gears 
are in mesh which are required to obtain the desired 
speed. An efficiency of about 98 per cent. is 
claimed. These variable-speed gear-boxes are suit- 
able for driving all kinds of machinery, such as lathes, 
vertical boring and turning mills, horizontal boring 
and milling machines, horizontal, universal and 
vertical millers, planing machines, &c. 
(To be continued.) 








Production of Electricity by Direct 
Combustion. 


grape electro-chemical experiments _ now 

being conducted in the United States have for 
their object the development of a process for the pro- 
duction of electricity by direct combustion of a 
gaseous fuel in whet are known as “ gas cells” or 
“fuel cells.” The idea is not entirely new, various 
attempts having been made to devise fuel cells that 
would accomplish this purpose, but none has passed 
beyond the paper or research stage. The present 
experiments have in view the development of a method 
of generating electricity that will be commercially 
and economically practicable on a large scale. They 
were noted incidentally in a paper on “‘ Heat-generated 
Energy,” prepared for the American Society of Civil 
Engineers as part of a symposium on cost of energy 
production by two engineers of the Detroit Edison 
Company—Mr. C. F. Hirshfeld, chief of research, and 
Mr. R. M. Vanduzer, jun., engineer for the company. 

Their paper deals with cost of producing electric 
power in fuel-burning plants, including steam, internal 
combustion and mercury-vapour  water-vapour 
plants. They predict that with comparatively slight 
modifications of present methods along lines that can 
now be foreseen, thermal efficiencies of the order of 
about 40 per cent. may be realised commercially, in 
comparison with the present achievement of about 
30 per cent. with steam and 35 per cent. with oil 
engines. And they conclude that ‘the chance for 
continuous reduction of total power cost at the fuel- 
burning power plant are indeed very large.” 

The brief reference to the fuel-cell system of generat- 
ing electricity may be quoted as follows :— 

“History indicates that as man approaches the 
ultimate performance with one type of equipment or 
method, he develops the ability to produce a new, 
radically different and better one. It may be that 
this is indicated in the present instance by the 
activity in the field of fuel cells. That is, equipments 
somewhat similar to electric batteries in which fuel is 
consumed and electric power produced as a result. 
This development has gone on almost unnoticed by 
power men, until there is now operating in laboratory 
size a very promising sample of such a cell. No 
one can say now whether it can be enlarged sufficiently 
and commercialised, but careful investigation appears 
to indicate great probability that it may be. Many 
difficulties can be foreseen, but none of them appear 
to be of insurmountable character. The promise 
is for thermal efficiencies of the order of double, or 
more than double, those presently available, and with 
a unit investment not greater than that now required, 
possibly even less.” 

Earlier attempts at developing this fuel-cell process 
of direct production of electricity have been noted in 
the Zeitschrift fir Electrochemie, by Emil Baur and 
J. Tobler, in 1933. They may be divided into two 
classes: Firstly, those using aqueous solutions as an 
electrolyte and operating at room temperature, 
20 deg. Cent.; secondly, those using molten salts as 
an electrolyte and at a temperature above the melt- 
ing point of the salts. The process mentioned as 
being now under experimental investigation is of the 
second class, and is based on the United States patent 
granted to Herbert H. Greger in 1934. Detailed 
information as to the experiments and their results 
are not available for publication, the work being as 
yet in the preliminary stages of laboratory study, but 
the following description of the process is condensed 
from the specification of the patent in question. 
There are no drawings accompanying the specification, 
since the patent relates to materials and methods 
rather than to construction or equipment. 

Electro-motive force is produced when oxygen and 
a combustible gas are in contact with suitable elec- 
trodes and a suitable electrolyte in such a manner 
that the gases cannot mix. If the electrodes are con- 


nected by a conductor, an electric current will flow 





through the cell and the outer circuit. The source of 
this current is the chemical energy liberated by the 
oxidation of the combustible gas. Oxygen required 
for this combustion is transported by the electrolyte 
from the oxygen electrode to the gas electrode. 
Obviously, the electrodes must consist of materials 
that contain oxygen as a constituent, such as sodium 
sulphate or sodium carbonate. Any kind of fuel gas 
may be used, such as hydrogen, carbon monoxide, 
methane, coal gas, water gas, or natural gas. 

The Greger system, as already noted, belongs to 
the class which uses molten salts as an electrolyte, 
with temperature above the melting point of the 
salts. In this class, the most important conditions 
for constructing and operating a fuel cell are as 
follows :—(a) The fuel gas and the oxygen must 
react readily on the electrodes in order to become 
electromotively active. While the tendency to react is 
slight at moderate temperatures, it increases with high 
temperature of the cell. (6b) The composition of the 
electrolyte must not be changed, through chemical 
reaction with the fuel gas, its products of combustion 
and oxygen. And it must not be changed by physical 
factors, such as evaporation. Furthermore, the elec- 
trode material and the construction material for the 
cell must not be attacked by the fuel gas, its products 
of combustion and oxygen or by the electrolyte at the 
operating temperature of the cell. (c) Absolute gas- 
tightness is essential, in order to avoid any mixing 
of the fuel gas and the oxygen. 

But the number of electrolytes which may be 
used at high temperatures is very limited, especially 
as to the conditions noted under (b). Alkali metal 
carbonates have been used with satisfactory results 
as to chemical stability. But the melting temperature 
of sodium and potassium carbonate is very high, and 
a cell using this electrolyte would have a working 
temperature of nearly 800 deg. Cent., which is too 
high to be commercially feasible for the construction 
and operation of a large cell. Disadvantages involved 
in high temperatures include the following :—(a) Metal 
used in various places as electrodes, terminals, casings, 
pillars, &c., are subject to high corrosive action. 
(6) The electrolyte has an excessive vapour pressure, 
and its evaporation may have undesirable results ; 
for instance, the cell may dry out. (c) The refractory 
materials used are subject to excessive corrosion by 
the electrolyte. This does not apply to very pure 
magnesia bricks, but they are very expensive. (d) 
uniform and economical heating of the cell presents 
many difficulties. 





The Greger patent, however, covers a new process 
for the production of electricity in gas cells, by which 
the above difficulties incident to high temperatures 
are claimed to be overcome. This process employs 
an electrolyte of relatively low melting temperature, 
thus producing new conditions for the construction 
and operation of gas cells. The new electrolyte con- 
sists of carbonates of the alkali and alkaline earth 
metals to which halide salts of the same alkali and 
alkaline earth metals are added as a neutral solvent. 
By means of these electrolyte mixtures, it becomes 
possible to operate fuel cells at temperatures between 
the melting temperature of the electrolytes and about 
700 deg. Cent., which latter may be considered as 
the upper limit at which cells on an industrial scale 
may be operated. The ordinary operating tempera- 
ture for the process may be considered as about 
550 deg. to 650 deg. Cent. 

At the melting temperature of the electrolyte 
there is practically no evaporation, and at the above 
operating temperature of the cell the evaporation is 
negligible. Cheap metals, such as iron or calorised 
iron may be used with advantage as construction 
material for the cell, its heating arrangements, and 
devices for heat exchange between incoming and out- 
going gases. The high degree of heat economy which 
thus becomes possible, without appreciable diffi- 
culty, contributes to the efficiency of the process. 
Further, the more common kinds of refractory 
material may be used without danger of corrosion. 

The new electrolyte was subjected to thorough tests, 
since it would be satisfactory only if the substances 
admixed to the carbonates as a solvent would fail 
to produce any chemical polarisation in the cell, but 
would prove to be entirely neutral. ‘That the 
admixed halide salts of the alkali and alkaline earth 
metals are really neutral may be seen in the fact that 
hydrogen and carbon monoxide gave almost the 
theoretical electromotive forces in a cell in which 
numerous different mixtures of the new electrolyte 
were tested together with oxygen electrodes of 
nickel, nickel-chromium-steel, and magnetite, and 
gas electrodes of nickel, iron, and carbon. The 
theoretical electromotive forces and those experi- 
mentally produced are sufficiently in agreement to 
prove that no other reaction than the oxidation of 
the fuel gas takes place. [This is shown by the 
accompanying table.] From this reason the electro- 
lyte must be considered as specially suitable for being 
used in fuel cells.” 


Electromotive force at 600 deg. 


COM, ese tee ws Hydrogen Carbon 
monoxide 
Observed voltage 1-14 1-04 
Theoretical voltage ... 1-16 1-06 


The general claim of the patent, shorn of repeti- 
tions, is about as follows :—The process of generating 
electricity which comprises introducing a fuel gas into 
a gas cell at the gas electrode thereof, where it con- 
tacts an electrolyte comprising a fused mixture of 
alkali metal and alkaline earth metal carbonates and 
halides, and reacts chemically therewith, releasing 
electrical charges which are imparted to the gas elec- 
trode, and simultaneously introducing an oxygen- 
containing gas at the oxygen electrode of the cell, 
where it contacts the electrolyte and reacts chemically 
therewith, thus releasing electrical charges which are 
imparted to the oxygen electrode, the cell being 
operated at a temperature between 700 deg. Cent. 
and the melting point of the electrolyte. The process 
of generating electricity by oxidising carbon monoxide 
and hydrogen at the gas electrode and simultaneously 
reducing oxygen by reaction with positively charged 
ions at the oxygen electrode of the cell. 

The melting point of the mixture of salts forming 
the electrolyte is below 700 deg. Cent., and the elec- 
trolyte is said to comprise a fused mixture of sodium 
carbonate, potassium carbonate, barium carbonate, 
sodium chloride, potassium chloride, barium chloride, 
sodium fluoride and potassium fluoride. Numerous 
mixtures and combinations of these chemicals may be 
made, and some of these mixtures are listed in the 
patent specifications as examples, the patent not being 
limited to any definite or specitic combination. 








The Dortmund Experimental Mine. 


——___———— 


HE German State Experimental Mine at Dortmund 
Derne is an ordinary mine, which, instead of being 
operated primarily to obtain coal, is used for various 
experiments on mining methods and behaviour under 
different conditions. The most recent work, and the 
most interesting, has, however, dealt with explosions. 
The principle of these tests has been to initiate an 
explosion, either through an explosive blast or an 
electric spark, and to record the movement of the air, 
temperatures, pressures, and ground movements 
either by means of measuring apparatus left in the 
mine or by distant controls leading to a laboratory 
above ground. 
The laboratory is equipped with a chronograph, 
oscillograph, and switches for controlling the elec- 
trical apparatus. The chronograph, used to deter- 





mine the time at which the electrical circuits of the 
various pieces of apparatus in the mine open and 
close, consists of a series of thirty electro-magnets, 
each acting on a steel bar to which a small glass tube 
stylus is fixed. The tubes, filled with ink, rest on a 
wide strip of paper on which they draw continuous 
lines as a clockwork mechanism unwinds the paper. 
When an electric circuit is closed the electro-magnet 
connected to that circuit moves the corresponding 
stylus over very slightly and holds it there until the 
circuit opens again. A time stylus at the edge of the 
paper is controlled by current fed to the controlling 
magnet in the form of impulses one-twentieth second 
long and one-twentieth second apart. The oscillo- 
graph consists of a bank of six d’Arsonval galvano- 
meters, the spot lights of which are shone on to a 
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moving band of film so as to give a record of the 
variations of the current intensities in the circuits 
to which the galvanometers are connected. An 
additional piece of apparatus is a loud-speaker con- 
nected to a microphone left in the mine at the point 
where the explosion is to take place, so that the 
explosion can be heard in the laboratory. A general 
view of the laboratory is reproduced herewith in 
Fig. 1. 

The connection between the laboratory and the 
mine is effected by means of a sixty-two pair long- 
distance type telephone cable, provided at the tenth, 


closed after it. The difficulty, however, lies in the fact 
that the dust and smoke set up by the explosion often 
fog the lens before a picture can be taken. Occa- 
sionally, however, good photographs of explosions 
have been made, as may be inferred from the example 
reproduced herewith in Fig. 2. 

An easier problem is that of plotting the extent 
of the flame. Small strips of celluloid about }in. wide 
and 2in. long, fixed to the sides of the gallery, as well 
as along the roof, give a first indication. At 200 deg. 
Cent. the celluloid will melt, and at 350 deg. Cent. it 
burns, so that by examining the condition of the 











FiG. 1—EXPERIMENTAL MINE LABORATORY 


eleventh, and twelfth levels in the mine with a junction 
box, also of the telephone type, by means of which 
electrical apparatus in the mine can be connected to 
the cable. At the upper end this cable is led directly 
to the instruments in the laboratory, while below, 
the connection from the junction box to the seat of the 
explosion is by means of fifty pair rubber-covered 
metal-armoured cables to which the various measuring 
instruments are joined. The chronograph and the 
oscillograph in the laboratory make provision for 
taking measurements with thirty-six pieces of apparatus 
—thirty on the chronograph and six on the oscillo- 
graph. The remaining pairs in the telephone cable 





FIG. 2—FIREDAMP EXPLOSION 


are used for conveying starting impulses which may be 
sent to various instruments which are left in the 
mine and for initiating the explosion. 

The apparatus in the mine consists of instruments 
intended to permit the plotting of the temperature 
in the neighbourhood of the explosion and, if possible, 
to photograph the explosion itself, to measure the 
movements of the air and the pressure following the 
explosion and to determine the effect of the explosion 
on dust in the mine. Photographing the explosion is 
the most difficult undertaking. An ordinary quarter 
plate camera enclosed in a steel protective casing with 





celluloid strips after an explosion a first approxima- 
tion to its extent can be obtained. 

The time required to reach the temperature of 
ignition is obtained by another piece of apparatus. 
This device (Fig. 3) consists of a block of insulating 
material in which two brass springs are fixed. These 
springs are tied together by a thread of guncotton 
so as to make contact, the thread being placed in a 
small opening hollowed out in the side of the insulator 
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FiG. 3—IGNITION TIME INDICATOR 


so that the flame of the explosion can touch it. By 
connecting one of these blocks in circuit with the 
chronograph the exact moment at which the contact 
of the two springs is broken, and hence the moment 
at which the guncotton is ignited, can be determined. 
The duration of the flame can be measured, although 
witha certain element of error caused by the presence of 
dust, by an apparatus consisting of a case, in one side 
of which a small lens is placed. This lens focuses on 
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FiG. 4—FLAME TEMPERATURE INDICATOR 


a strip of photographic film fixed round a cylinder 
operated by clockwork. The light of the explosion 
leaves a dark line on the film, the intensity of which 
gives an indication of the intensity of the flame of the 
explosion. Dust and smoke from the explosion intro- 
duce an element of error into this measurement, 
however, so that the indication given by the apparatus 
is only a general and not an exact one. 

To obtain the temperature of the flame is a some- 





a glass front is used for the purpose. The shutter is 
opened electrically just before the explosion and 





triangular block of wood (Fig. 4), round which strips 


of lead of various thicknesses are fixed. This device 
is placed near the point of explosion, and the highest 
temperature reached is deducted by examining which 
of the sheets of lead are melted by it. Thus a sheet 
0-1 mm. thick is melted by exposure to heat equiva- 
lent to 1-8 calories per square centimetre, and a sheet 
0-5 mm. thick is melted -by 8-8 calories per square 
centimetre. 

Another interesting piece of apparatus is used for 
taking samples of the air in the mine after an explo- 
sion. This device (Fig. 
5) consists of an air-tight 
cylinder A, the air in which 
can be removed through 
the valves M and M’, and 
which is closed at the top 
by a glass plate C sealed 
air-tight. The cylinder is 
evacuated before being 
taken into the mine for use. 
Above the cylinder is a con- 
trol device consisting of an 
electro-magnet D and a 
series of levers E. The 
levers normally hold a rod 
G in position over the glass 
of the cylinder, so that the 
spring F around the rod is 
compressed. When the 
electro-magnet is energised, Y ZN Li, 
however, the levers release 
the rod G and the releasing 
of the spring causes the 
crown H at the end of the 
rod to strike and break the 
glass plate. The vacuum 
inside the cylinder draws 
some of the gases from the 
mine into the cylinder. 
The extension of the spring 
continues, braked by a 
piston J to give the gases 
time to enter the cylinder. 
At the end of the move- 
ment of the spring a rubber 
stopper K fixed to the rod 
G above the crown H her- 
metically closes the opening 
L in which the glass plate 
is placed, and thus pre- 
serves the sample from fur- 
ther variations in composi- 
tion. The sample is analysed after the explosion by 
the usual laboratory methods. 

The static pressure generated by the explosion is 
measured by means of a device (Fig. 6), in which a 
piston is acted upon directly by the pressure in the 
gallery. The piston-rod is connected to a spring and 
to a lever which moves a stylus over a paper held on 
arevolving drum. Two further styluses are provided, 
one of which is controlled by an electro-magnet which 
receives ten electrical impulses every second, to give 
a time basis, and the other of which is operated by 
an electro-magnet connected to the circuit used for 
setting off the explosion, so as to indicate the moment 
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FiG. 6—STATIC PRESSURE APPARATUS, 


at which it takes place. This apparatus can be used 
to obtain indications of pressures up to 10 atmospheres 
and is particularly suitable for measurements near 
the explosion. For measurements at a greater distance 
away, ordinary barographs driven by clockwork 
mechanism at a rate of a revolution in 30 seconds 
are used. They are used only to indicate slight 
variations in pressure. 

A cheap and fairly accurate alternative method of 
obtaining high pressure measurements has also been 
devised. It consists in using hollow cylindrical cast 
iron boxes (Fig. 7), covered with a sheet lead dia- 
phragm held in place by a clamping ring. The pres- 
sure in the mine will cause a deformation of the 
diaphragm, which is retained even after the pressure 
has been removed, so that by examining the extent 
of the deformation the maximum pressure to which 





what difficult problem. It was solved by the use of a 





the cylinder was subjected can be determined. 
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The partial vacuum which follows an explosion is 
measured by a device (Fig. 8) of somewhat similar 
construction. The cast iron case is fitted with an 
electrical terminal, which connects to a contact point 
S on which a corrugated metal diaphragm M across 
the top of the case normally rests. As soon as a 
vacuum is set up in the gallery, the air pressure in 
the case presses up the diaphragm, thus breaking 
the contact and maintaining it broken so long as the 
vacuum persists. This apparatus is connected to the 
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FIG. 7—ALTERNATIVE PRESSURE APPARATUS 


chronograph in the laboratory, which gives an indica- 
tion of the duration although not of the extent of the 
vacuum. 

The dynamic pressure set up by the explosion is 
determined by a device (Fig. 9), consisting of a wooden 
frame fixed to the gallery wall, in which a rectangle 
of sheet metal, 6in. square, is mounted. At the lower 
edge this metal is in contact with a metal spring. The 
sheet of metal is connected to one wire of an electric 
circuit, the other wire being connected to the contact 
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FiG. 8—-VACUUM DURATION INDICATOR 


spring. The circuit is joined to the chronograph in 
the laboratory. When the dynamic air pressure in 
the mine gallery reaches 1 gramme per square centi- 
metre, the metal sheet is deflected so that the contact 
is broken. This opening of the contact is indicated 
on the chronograph. So long as this pressure is main- 
tained, the contact remains open, but when the pres- 
sure drops back to normal, the contact recloses. 

Two devices are used to determine the amount and 



































"Tue ENGINEER 


Swain Sc. 


FIG. 9—DYNAMIC PRESSURE INDICATOR 

the variation of the dynamic pressure. One (Fig. 10) 
consists of a housing from which five small discs 
(1 em. in diameter) project. Each of these discs is 
fixed to the end of a spring which touches a fixed 
contact point to close an electrical circuit. The 
strength of the springs is graduated so that the con- 
tacts will be opened at pressures varying between 
0-1 kilos. and 5 kilos. per square centimetre. The 
various circuits are connected to the chronograph 
which indicates the time of opening and closing, 





and so permits a graph of the pressure variations to 
be obtained. 

When a more accurate measurement of the dynamic 
pressure variation is required, another apparatus 
(Fig. 11) is used. This device consists of a base A 
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FIG. 10-DYNAMIC PRESSURE APPARATUS 


to which a curved rubber tube C is fixed. This tube 
is filled with a salt solution and contains two lead 
wires E with a gap between their ends, across which 
the current must flow through the salt solution. 
Resting on the tube over this gap is a clamping jaw, 


is subjected to dynamic pressure, however, the extent 
of this clamping effect varies with the amount of the 
pressure. The result is that the cross section of the 
tube, and hence the amount of current which can 
flow through that cross section of the salt solution, 
varies with the pressure. By connecting the circuit 
to an oscillograph, a picture of the pressure varia- 
tions can be obtained. 

In Fig. 12 an illustration is given showing the pre- 
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FiG. 11—-ALTERNATIVE DYNAMIC PRESSURE 
APPARATUS 


paration of a gallery for an explosion experiment. 
Half-way down the gallery is to be seen the paper- 
walled “room” which is filled with firedamp and 
exploded. 

By means of these various pieces of apparatus, it 
has been possible to obtain a certain amount of infor- 





mation concerning what happens in a mine during 
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FIG. 12—MINE GALLERY PREPARED FOR EXPLOSION EXPERIMENT 


fixed to a bar F, one end of which is fixed to the base 
by a curved spring, and the other end of which carries 
a disc G, 50 square centimetres in area. The system 
is so regulated that the rubber tube is normally 
squeezed by the clamping jaw. When the dise G 


and after an explosion. When sufficient information 
has been obtained, it may be possible, it is hoped, to 
reach conclusions as to the most effective methods of 
preventing explosions, and in any case of reducing 
the amount of damage which they do. 








Sir Charles Parsons and Marine Propulsion: 


By STANLEY S. COOK, B.A., F.R.S. 


Tago others before Parsons had attempted to 
i make a satisfactory steam turbine. The idea 
of using a steam jet to propel a bladed rotor had 
attracted numerous inventors, but through lack of 
mechanical intuition or of the perseverance required 
for experiment, they failed to make a practical turbine. 
It is no part of this story to relate how Parsons by 
patient experimental work reached a satisfactory 
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solution of the problem, and applied it, first of all, 
to small turbines for high-speed generators. In 
1893, having after ten years of strenuous effort 
developed his compound steam turbine to such a 
degree that it had established its superiority over 
reciprocating steam engines, Parsons decided to 
attempt its introduction into the field of marine 
propulsion. The problem immediately arising was 
to reduce the speed of revolution of the turbine and 
to raise that of the screw to a common value without 
undue loss of efficiency. It was recognised that many 
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other problems and difficulties were likely to be 
encountered and many prejudices required to be 
overcome in installing a turbine as the main pro- 
pelling engine of a ship, and that the only satisfactory 
means of exploring and surmounting such difficulties 
was to build an experimental vessel. With charac- 
teristic energy Parsons set himself to the task of pro- 
viding engines, boilers, hull, and all the equipment 
of aship, making it his goal to drive a ship through the 
water at a record speed. 

Some idea of his preliminary studies of the problem 
can be obtained fruin the illustrations accompanying 
the specification for a patent taken out in January, 
1894. Preliminary studies, however, were not suffi- 
cient for Parsons ; practical tests alone satisfied him, 
and for these he was full of simple and ingenious 
expedients. For example, to investigate the best forms 
of hull he constructed models, 2ft. long, which he 
towed by a fishing rod and line in a small pond at his 
residence at Ryton-on-Tyne. With these models he 
found that the hull with the rounded stern originally 
proposed tended to squat too much at the stern and 
rise at the bow. Later models in which this fault was 
corrected had propellers driven by clockwork and 
twisted rubber springs. 

The resistance of the model was tested by towing it 
in a pond at the Heaton works with a salmon line and 
falling weights. The speed of the propeller was esti- 
mated by close observation of the time between 


double and treble knotting of the twisted rubber, 
which was found to represent a given number of 
revolutions. 

Of particular interest is the 6ft. model illustrated 
1 and 2, which is still in existence in the 


in Figs. 
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and tested at Heaton works, the drums being supplied 
by Messrs. Hawthorn, Leslie and Co. The hull was 
being built on a slipway at the sheet iron works of 
Messrs. Brown and Hood at Wallsend, an adjoining 
shed of which served later as headquarters for the 
trials. The boiler had 1100 square feet of heating 
surface, made up of straight tubes, }in. internal 
diameter, and two down tubes, 7in. in diameter, 
thus ensuring intense thermal circulation. It was 
fitted with a superheater in the smoke-box, which, 
it may be mentioned here, was later removed, the 
superheat being found to be uncontrollable on account 
of flaming. The hull, of torpedo-boat form with 
U-shaped sections aft, was 100ft. long by 9ft. beam, 
and its displacement at 3ft. draught 44 tons. It was 
estimated that with this hull an effective power of 
820 H.P. would be sufficient to give a speed of at least 
30 knots. On the basis of a propulsive coefficient of 
0-5, the boiler and turbine were designed to develop 
about 1650H.P. Fig. 3 is a photograph of the turbine, 
the first marine steam turbme. The adjusting block 
of the turbine was also the main thrust block of the 
vessel, the residual steam thrust on the rotor being 
in the opposite direction to the thrust of the screw. 
The speed of the shaft was 1600-1700 r.p.m., which, 
it will easily be realised now, was both too low for 
the turbine and too high for the propeller to obtain a 
good performance from each. The propeller was 
20in. in diameter. 

The work proceeded with great energy, and by 
November of that year the vessel and machinery 
were ready for trial. The first preliminary trial, 
carried out on November 14th, gave disappointing 
results. Changes were made in the propeller ; in all, 


28in. This is all very reassuring, as even in the “ Daring ” 
trials where the screw was working close to the point of com- 
mencement of “‘ cavitation,’ an increase of 45 per cent. in blade 
area put matters right and raised the speed from 24 to 29} 
knots with the same horse-power. We may, I hope, expect a 
much greater increase in our case. If two screws are not 
enough, we will put on more. 


For a practical demonstration of cavitation on a 
model scale, Parsons devised a cavitation tank in 
which the propeller could be made to work under 
corresponding cavitating conditions. At first the 
water in the tank was heated to boiling temperature. 
In later experiments the surface of the water was 
exposed to a vacuum so that corresponding pressures 
were obtained as well as corresponding speeds. The 
tank was fitted with glass windows opposite the pro- 
peller and was illuminated by flashes reflected from a 
mirror revolving at the same speed as the propeller. 
In this way the phenomenon was brought under 
observation, and it was seen that under certain con- 
ditions, usually when the thrust per square inch of 
area exceeded a certain fraction of the pressure on the 
surface of the water, the propeller tore a hole in the 
water and revolved ineffectively. 

Having demonstrated that propeller slip, thus 
increased through cavitation, was the cause of a 
serious loss of power, Parsons, with the loyal support 
of his pioneer company, determined on a fresh 
attack. The vessel was equipped with a new set of 
turbines, this time arranged on three shafts and of 
the parallel flow type. The shafts were each fitted 
with three propellers of 18in. diameter and 24in. 
pitch. Thus there were nine propellers of 18in. 
diameter instead of the three of 20in. in the first 





installation, making the disc area 2},times as. great 
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FIGS. 1 AND 2—SIX-FOOT MODEL FOR EXPERIMENTS ON TURBO -PROPULSION 


Museum of Science and Industry at Newcastle-upon- 
Tyne. It will be noted that in this model the pro- 
peller was driven through gearing. Its lines were 
later adopted for the hull of the ‘“‘ Turbinia.” A 
model of the ‘ Turbinia’s”’ hull was tested three 
years later in the Government tank at Portsmouth, 
and the effective power differed from that obtained 
in the above simple model only by from 2 to 3 per 
cent., a remarkable example of Parson’s experimental 
skill with rudimentary apparatus. 

Meanwhile, Parsons was consulting with his friends 
on the all-important question of financing the venture, 
and early in January, 1894, the Marine Steam 
Turbine Company was formed with a private capital 
issue of £24,000. The directors were the Right Hon. 
the Earl of Rosse, the Hon. C. A. Parsons, N. G. 
Clayton, Christopher J. Leyland, J. B. Simpson, and 





it is recorded that thirty-one different trials were 
made with different propellers—two-bladed, three- 
bladed, or four-bladed—and with as many as three 
propellers on the shaft. The last-named gave the 
best result, but this result was still disappointing. 
The best speed was just short of 20 knots. 

At this stage we cannot fail to admire the indomit- 
able courage of Parsons. One may hazard the opinion 
that with most engineers the experiments would have 
ended there. The gap between the estimated speed 
of 30 knots and the 20 knots actually obtained was 
an enormous one. The power varying as the cube of 
the speed, such a difference indicates a shortage of 
propulsive power in the ratio of 8 to 27. Faced with 
a failure of this magnitude, most men would have cut 
their losses, and in that case there might never have 


been a “ Mauretania ”’ or a “ Lusitania,” no ‘‘ Dread- 
nought”’ or “‘Super-Dread- 
noughts,” no ‘ Queen 


Mary ”—who knows ? 
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But Parsons here exhi- 
bited the courage and per- 
severance that later were 
recognised as outstanding 
elements of his character. 
First, to locate the cause of 
failure, he fitted a torsion- 
meter to the shaft. This 
torsionmeter is shown in 
Fig. 4, and is in all proba- 
bility the first marine 
torsionmeter of any type. 
The greater part of the 
loss was found to be in the 
propeller, and it was soon 
recognised to be due to a 
phenomenon which had 
been just recently observed 








FIG. 3—THE FIRST MARINE STEAM 


A. A. Campbell Swinton. Parsons was appointed 
managing director. This company was a purely 
pioneer company formed for the purpose of carrying 
the financial burden and risk of the experiment. 
Parsons was fortunate in finding such excellent back- 
ing for his important venture into the realm of marine 
propulsion. In the meantime, the work of building 
had already commenced. 


THE ‘ TURBINIA.”’ 


As first constructed, the vessel had a single screw 
shaft, which was driven by a turbine of the radial 
flow type, to which type Parsons was for some time 
restricted on account of the retention of his patents 
for the parallel flow type by his former partners, 
Messrs. Clarke, Chapman and Co. (The patents were, 
in fact, recovered early in 1894, but in consequence 
of their temporary retention there was no experience 
of the performance of a parallel-flow turbine working 
with a condenser.) This turbine was being built at 
Heaton works, which were at that time busily occupied 
in the construction of turbo-generators. The boiler 
of the three-drum type, double-ended, was also tubed 


TURBINE 





by Thornycroft and Bar- 
naby during the trials 
of the 27-knot destroyer 
‘* Daring,” namely, cavita- 
tion of the propeller owing to the inability of the water 
to close up on the back of the propeller blade. When 
the machinery for the “ Turbinia ” was designed, the 
** Daring’s ”’ trials had not taken place, and cavita- 
tion did not occur in the models at the reduced speed 
and pressure which corresponded with their size. 
Its occurrence in the full-size propeller was therefore 
unsuspected until it was disclosed by the trials of 
the ‘‘ Turbinia ”’ itself. In this connection, the follow- 
ing extract from a letter from Parsons to his brother, 
Lord Rosse, is of interest :— 

In further reference to the propeller, the matter is now, I 
think, quite cleared up by a paper, proof of which I got this 
morning, by Thornycroft. He makes out from trials of the 
** Daring ’’ and two other very high-speed boats that if the mean 
pressure of propulsion over the blade area exceeds 11} Ib. 
then vacuum, or as Froude has termed it, “‘ cavitation,” is 
set up, and the slip goes up enormously, as well as the power 
required for a given revolutions. In our present screw we had 
some 60 lb. per square inch mean pressure on the blades, and 
therefore enormous “cavitation” set up. I think the best 
course will be to follow out our patent and put two screws one 
abaft the other, the front one of, say, 19in. pitch and the 
after one 22in. pitch, so as to gradually accelerate the water 
column in two stages, also make the screws of the Archimedean 
form with maximum blade area and keep the diameter down to 


as before. The three turbines were arranged in series, 
high pressure, intermediate pressure, and low pressure, 
so as to obtain the best turbine efficiency. Various 
devices were tried for the provision of astern power. 
In the first turbine a row of blades had been fitted in 
the rim of the last disc to receive steam from a nozzle 
projecting into the exhaust space. In the second set 
of turbines, astern blades were at first fitted inside 
the drum of the low-pressure turbine at the exhaust 
end, receiving steam from a nozzle projecting within 
the drum. This was, however, found insufficient, 
and finally a separate astern turbine was fitted on the 
centre shaft forward of the low-pressure turbine. In 
all cases the rotor of the astern turbine or the astern 
rotor elements revolved in vacuum when going ahead, 
and likewise the ahead rotors were in vacuum when 
going astern. 

The vessel was ready for trial with the new 
machinery in February, 1896, and after a few changes 
of propellers succeeded in attaining a speed of 32} knots 
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Fic. 4—TORSIONMETER 


—amply justifying the confidence and the persever-. 
ance of Parsons and his helpers. In comparison with 
performances which are now commonplace, 32? knots 
does not appear a great speed, but it was a higher 
speed than had been reached by any vessel at that 
time. Later, with a larger funnel fitted to increase 
the steaming capacity, the speed was increased to 
34 knots. 

The “ Turbinia’s ” appearance at the Naval Review 
in 1897 attracted universal attention and interest. 
The spectators may have been thrilled to see a tiny 
vessel racing down the lines at such unusual speed, 
but their feelings of excitement could have been 
nothing compared with those of the few on board the 
vessel, who had emerged so triumphantly from 
depressing failure into glorious success. 

It may fittingly be mentioned here that the vessel 
was captained by the late Christopher Leyland, while 
Parsons himself was chief engineer, supported in the 
engine room by Dr. Gerald Stoney, who is the only 
present survivor of the crew of the “‘ Turbinia ” on 
that occasion, and who gave last year the second of 
this series of memorial lectures. 

After a further demonstration had been made with 
the vessel at the Paris Exhibition of 1900, where. 
before the French Minister of Marine full-speed runs 





were made on a wide reach of the Seine, the ‘‘ Tur- 
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binia ” had fulfilled her part in calling world-wide 
attention to the possibilities of turbine propulsion. 
She was used some six years later for some special 
experiments on propellers, and in 1908 was lifted on 
to the jetty at Turbinia Works, and there remained 
until 1927, an object of attraction to passengers 
along the Tyne. In 1927 the after part of the vessel 
containing the machinery was transported to the 
Science Museum at South Kensington, where, with a 
portion of one side of the hull replaced by glass plates to 
expose the engine room, she remains a striking exhibit. 

The chief object of the propeller experiments just 
mentioned was to determine the value of having 
multiple propellers on a shaft. A series of runs was 
first made with the original nine propellers, when it 
was found that the speed and steam pressure followed 
exactly the same curve as that obtained by Professor 
Ewing six years previously, proving that no deteriora- 
tion had taken place in the turbines, though the vessel 
had undergone many trials and had been taken to the 
Solent and back, and to Paris and back, in the interval. 
The propellers were then replaced by three others of 
28in. diameter, one on each shaft, and a better result 
was obtained. Although this was contrary to the 
conclusion reached in the case of the original machinery 
with a single shaft, where it was found that the best 
results were obtained with three propellers in tandem 
on the shaft, it is not surprising in view of the exces- 
sive cavitation of the single propeller in the former 
trials. Even in the second installation of the ‘“‘ Tur- 
binia,” with propellers on three shafts running at the 
high speed of 2000 r.p.m., there was still a considerable 
degree of cavitation. 

THE ‘‘Copra” aND “ VIPER.” 

The recovery of the patents for parallel flow tur- 
bimes already mentioned, and the success of the 
* Turbinia’s ” latest trials, prepared the way for the 
application of the turbine mode of propulsion to 
warships. A new company was formed with the title 
of the Parsons Marine Steam Turbine Company, and 
with a nominal capital of £500,000. This company 
took over by purchase from the pioneer company the 
right to use the Parsons patents for marine propulsion, 
the “‘ Turbinia,” and all effects. Of this new com- 
pany, Parsons was managing director. The British 
Admiralty, whose attention had been drawn to the 
possibilities of turbine propulsion by the entry of 
the “Turbinia” into the Naval Review of 1897, 
showed keen interest in the matter, and after a few 
further demonstration runs with that vessel attended 
by prominent representatives of the Admiralty engi- 
neering department, placed an order with the new 
company for the destroyer “Viper,” a 31-knot 
vessel of the same dimensions as the 30-knot destroyers 
then building, namely, 370 tons displacement, 210ft. 
length, and 21ft. beam, but with machinery of some- 
what greater power to give increased speed. Illus- 
trative of the difficulties which beset a great inventor 
and also of the confidence which Parsons had inspired 
in the members of his pioneer company, it may be 
related that at the meeting at which this contract 
was decided, the hopes of Parsons were considerably 
dashed when the Admiralty demanded an indemnity 
against failure in the sum of £100,000, but were 
restored again when Christopher Leyland went 
quietly across to him and said, ‘“ All right, Parsons, 
I'll back you.” 

At the same time, Sir W. G. Armstrong, Whitworth 
and Co. also ordered from the company a set of 
machinery of similar power for a torpedo-boat 
destroyer which they were building and which was 
afterwards named the “Cobra.” These vessels each 
had four shafts, with duplicate sets of turbines on 
each side of the vessel, consisting of a high-pressure 
and low-pressure turbine in series to the steam flow, 
but on separate propeller shafts. They were equipped 
with boilers of a greater aggregate power than the 
other destroyers of the class, a greater weight being 
available for the boilers on account of the reduced 
weight of the machinery. 

The “Cobra,” which was the first of these two 
vessels to be completed, was subjected to a large 
number of trials, including fuel consumption trials 
and special astern-going trials. She attained a 
maximum speed ahead of 34-32 knots and was 
eventually bought by the British Admiralty. The 
“ Viper’ when completed with full trial weights on 
board achieved a speed of 36-58 knots, more than 
5 knots above the contract speed. As regards the 
coal consumption, which was guaranteed at 2-5 lb. 
of coal per indicated horse-power hour at 31 knots, 
she easily registered a consumption of 2-38 lb. The 
smooth running of the turbines in both vessels, and 
the absence of the usual fuss and bother in the engine- 
room during trials of reciprocating engines, favour- 
ably impressed all the Admiralty officials present, 
who reported the trials as entirely satisfactory. 
Calamity, however, befell when these vessels were 
handed over. The “ Viper,” which although com- 
pleted later, was the first to be put into commission, 
ran on the rocks of Alderney in a dense fog in August, 
1901, during reconnaissance work in the Channel 
Islands and became a total wreck. A month later the 
“Cobra,” while being taken by a navigating party 
from Newcastle to Portsmouth, broke her back and 
foundered in the North Sea. 


PASSENGER Boats AND LINERS. 


Although the high speed of the turbine made it 
more suitable for fast warships than for passenger 





steamers, Parsons had from the beginning advocated 
its use for high-speed passenger vessels also, and had 
prepared models and plans of installations for various 
classes of such ships from channel steamers to ocean- 
going liners. But his advocacy of the new system 
evoked little response from shipowners until late in 
1900, when he succeeded in enlisting the interest of 
Mr. Archibald Denny and Captain John Williamson 
in a proposal to build a turbine steamer for the Clyde 
passenger service. As a result a private syndicate 
was formed, shares in which were owned jointly by 
Captain John Williamson, Messrs. W. Denny and 
Brothers, and the Parsons Marine Steam Turbine 
Company, with the object of providing and running 
a turbine passenger steamer. (The syndicate was 
afterwards merged into a company, Turbine Steamers, 
Ltd.) To the order of this syndicate a steamer, the 
“ King Edward,” was put in hand, the hull and 
boilers to be built by Messrs. W. Denny and Brothers 
and the turbine machinery by Parsons. By June, 
1901, this steamer was equipped and ready for trial. 
At the same time the Parsons Company had decided 
to put in hand another destroyer of the same power 
and speed as the ‘“ Viper.” 

As examples both of enterprise and of foresight on 
the part of Parsons and his company, these gacts are 
outstanding, and were vindicated in full measure in 
the circumstances which arose from the loss of the 
“Viper”? and ‘“‘ Cobra.’ This double misfortune 
within so short a period would have otherwise 
destroyed all the patient work of the preceding four 
years, and leaving them without a single example of 
turbine propulsion, would have threatened the collapse 
of the whole undertaking. But actually after this 
catastrophe there was still a turbine-propelled vessel, 
the “King Edward,” which had just completed its 
trials. This vessel attracted great attention by its 
performance in service as a Clyde river steamer, and 
the interest in turbine propulsion was maintained in 
the mercantile sphere ; while interest was revived in 
naval work with the trials of the second “ Viper,” 
which had been put in hand by the company and 
which, named the ‘“‘ Velox,” was later purchased by 
the Admiralty. 

The success of the Clyde river steamer “ King 
Edward ” had far-reaching results. A second vessel 
was built by Messrs. W. Denny and Brothers for the 
same service, and a channel steamer was ordered from 
that firm by the South-Eastern and Chatham Railway 
for the Dover to Calais service. This vessel, named 
“The Queen,” attracted universal interest as an 
example of the new method of propulsion, and became 
@ very popular vessel among travellers to and from 
the Continent, on account of her steady behaviour and 
maintenance of schedule in heavy weather. 

Other vessels followed in quick succession during 
an instructive period when the merits of the new 
method of propulsion were thoroughly tested in com- 
parison with the older vessels on the same services ; 
for example, ‘‘ The Queen ”’ on the Dover to Calais 
route of the South-Eastern and Chatham Railway, 
the “ Brighton ” in the Newhaven to Dieppe service 
of the London, Brighton and South Coast Railway, 
the ‘“‘ Princess Maud” on the Larne to Stranraer 
service, and the “‘ Londonderry ” on the Heysham to 
Belfast service of the Midland Railway. 

Of special interest are four vessels ordered in 1903 
from Messrs. W. Denny and Brothers for the British 
India Steam Navigation Company for service between 
the Persian Gulf and India, the “ Lhasa,” “ Linga,” 
“Lama,” and ‘‘Lunka.” The manufacture of 
marine turbines up to this point had been carried out 
exclusively at the works of the Parsons Company 
under the personal direction of Parsons. Two of these 
four vessels, however, the “ Lama” and “ Lunka,”’ 
had turbines built by Messrs. Denny and Brothers 
under licence from, and to the drawings of, the 
Parsons Company. Similar arrangements for building 
marine turbines under licence were made with other 
firms, and thus began the extensive licensee connec- 
tion under which the art of turbine building was taken 
up by the leading marine engine builders, not only of 
this country, but also of the principal countries of the 
world. 

A further stage in advance was marked by the 
ordering of two Atlantic liners of 13,000 tons dis- 
placement for the Allan Line. These were the 
“* Virginian ’’ and the “ Victorian.” The ‘“ Virginian ”’ 
was built by Messrs Alexander Stephen and Sons with 
turbines built by the Parsons Company and the 
** Victorian ’”’ by Messrs. Workman, Clark and Co., 
who themselves constructed the turbines under 
licence. 


Raprp PROGRESS. 


Returning now to naval vessels, after the loss of the 
“Viper” and “ Cobra” attention was concentrated 
on the destroyer ‘‘ Velox.’ It is a special require- 
ment of naval vessels that they should not only 
operate economically at full speed, but also have a 
large cruising radius, which implies economy of steam 
consumption at a speed much below the full. To meet 
this condition Parsons first fitted to the inner shafts 
of the “‘ Velox” small high-speed triple-expansion 
engines which could be disconnected from the pro- 
peller shafts above a certain speed. The steam from 
these triple-expansion engines exhausted through 
the turbines to the condensers of the main engines, 
developing additional power in the latter. This is 
noteworthy also as being the first application of the 





combination of reciprocating and turbine engines, 
afterwards more extensively applied in low-speed 
ships. The triple-expansion engines in the “ Velox ” 
were, however, replaced, on account of vibration, by 
high-pressure turbines, which have since become a 
normal feature in naval vessels, under the name of 
‘* cruising ’’ turbines. 

In 1902 the Admiralty ordered another destroyer, 
the ‘“ Eden,” which also had cruising turbines in 
addition to its main turbines. This destroyer was of 
the same size as the “‘ Velox,” but, unlike the “ Viper ”* 
and the “ Velox,” it had a three-shaft installation of 
turbines similar to that of the “ King Edward.” 
The cruising turbines, of which there were two, were 
coupled one to each outer shaft, and taking steam in 
series before exhausting it into the main turbines, 
were designated respectively the high-pressure cruis- 
ing and intermediate-pressure cruising turbines. The 
Admiralty also decided as an experiment to adopt 
Parsons turbines in the ‘“‘ Amethyst,” one of four 
third-class cruisers of 10,000 I.H.P. then building, 
so that again the turbine was afforded an opportunity 
of showing its paces against its rival the reciprocating 
engine. The arrangement of the machinery in the 
‘** Amethyst ”’ was similar to that of the ‘‘ Eden.” 

Interest in the new method of propulsion was at 
last thoroughly aroused. When in 1904 an agreement 
had been made between the Government and the 
Cunard Company to provide two vessels which would 
recover the supremacy of Great Britain on the 
Atlantic, a technical committee appointed by them 
to investigate and report on the most suitable type 
of machinery recommended the employment of the 
Parsons turbine, and it was decided to adopt it in the 
two new liners the “ Lusitania ’’ and ‘‘ Mauretania,” 
each of 70,000 S.H.P. The boldness of this step and 
the confidence now felt in the ability of Parsons to 
surmount any difficulties which might arise under 
untried conditions are evidenced by the fact that at 
that time the largest marine turbines in service and 
available for the investigation of the committee were 
those of the Dover to Calais steamer “ The Queen,” 
of 6000 S.H.P. Before, however, the commission 
had finally reported, the Cunard Company decided to 
fit Parsons turbines in one of two vessels of 21,000 
I.H.P. then on order with Messrs. John Brown and 
Co., the ‘“‘ Carmania ’’ and “‘ Caronia.”” The turbines 
of the “ Carmania,”’ which were of similar arrange- 
ment to that of the “King Edward” and other 
Channel steamers, were built by Messrs. John Brown 
and Co. under licence from the Parsons Company. 
It may be mentioned here that in the subsequent 
trials of these vessels after completion the “ Car- 
mania ’’ was found to be about 15 per cent. more 
economical in coal than the “‘Caronia.” As a pre- 
liminary to building these large turbines Messrs. John 
Brown and Co. also put in hand an experimental set 
of turbines of similar arrangement of 1530 I.H.P. for 
the sake of obtaining experience in their manufacture. 
This set of turbines was afterwards fitted in the Clyde 
river steamer ‘‘ Atalanta.” 

The introduction of the turbine for the propulsion 
of capital ships in the Navy was also the outcome of a 
committee of investigation appointed by the 
Admiralty in December, 1904, and presided over by 
the First Sea Lord, Admiral Sir John Fisher. This 
committee had available for investigation not only 
the turbine-driven Channel steamers then on service, 
but also the newly built destroyer ‘‘ Eden” and 
cruiser “‘ Amethyst.’ Exhaustive trials of these 
vessels in comparison with their sister ships established 
the superiority of the turbines in economy at all but 
the lowest powers. Taking this fact in conjunction 
with other obvious advantages of the turbine, such 
as reduced weight and consequent reduction in dis- 
placement, absence of vibration giving a steadier 
gun platform, lower centre of gravity of machinery 
and economy of personnel, the committee had no 
difficulty in recommending its adoption in cruisers 
and battleships, with the result that an order was 
placed with the Parsons Company for turbine 
machinery for a battleship, the ‘‘ Dreadnought,” 
under sub-contract with Messrs. Vickers, Sons and 
Maxim, of Barrow. In anticipation of reduced steam 
consumption a reduction of about 15 per cent. was 
made in the usual boiler proportions, an action which 
was fully justified afterwards by the trial results, the 
consumption of steam at full power for turbines only 
being 13-48 lb. per S.H.P. hour. 

Parsons then turned his attention to the require- 
ments of vessels of moderate speed. First of all, in 
1908, he introduced the combined system in which the 
expansion of the steam exhausting from a recipro- 
cating engine was continued in a low-pressure turbine, 
and then turned his attention to the question of some 
form of reduction gear which would enable both 
propeller and turbines to be designed for their best 
efficiency, and revived the idea of employing toothed 
wheel gearing of the double helical type for this 
purpose. He had actually used toothed gearing as 
far back as 1897 with the turbine of the small 10 H.P. 
launch of a yacht. This turbine was, in fact, the 
second marine turbine to be built, immediately follow- 
ing the construction of the ‘“‘ Turbinia’s ”’ machinery. 
The gear was single helical, one pinion connected to 
the turbine driving two gear wheels, each coupled to 
one of the twin propeller shafts. 

THE “‘ VESPASIAN.” 

To explore the difficulties attending the adoption 

of such transmission gear in a mercantile vessel, and 
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to demonstrate its advantages, an existing steamer, 
the ‘ Vespasian,” was purchased. The _triple- 
expansion reciprocating engines already in the ship 
were submitted to careful efficiency trials and then 
replaced by turbines and mechanical gearing to drive 
the same propeller shaft and screw. A fresh series of 
trials was made with the new machinery, the results of 
which were published in a paper before the Institu- 
tion of Naval Architects in 1910.¢ The toothed 
gearing, which consisted of a double helical gear wheel 
of 100in. diameter driven by two pinions of 5in. 
diameter, proved entirely satisfactory for the trans- 
mission of the full power of the machinery, namely, 
1000 S.H.P., and the new machinery made an 
improvement of 15 per cent. in the overall efficiency. 

The success of the new system in the ‘‘ Vespasian ” 
led to its being adopted shortly afterwards in two 
Channel steamers, the ‘‘ Hantonia’”’ and the ‘‘ Nor- 
mannia,’ on the Southampton to Havre service, 
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FiG. 5—PROGRESS OF DIRECT DRIVE AND 
GEARED TURBINES 


built by the Fairfield Shipbuilding and Engineering 
Company, and in the steamer ‘ Paris,” built by 
Messrs. W. Denny and Brothers for the London, 
Brighton and South Coast Railway. After these 
vessels had been successfully put in service the lead 
was quickly followed by other shipowners. 

Although mechanical gearing was introduced 
primarily for the purpose of extending the field of 
utility of the turbme to the propulsion of low-speed 
vessels, the advantage of freeing the turbine from the 
limitations imposed on its speed by the low speed of 
the propeller was soon recognised to ke of value, 
even in those fields then open to the direct-coupled 
turbine. The consequence was that the latter was 
shortly displaced, even in naval and _ high-speed 
mercantile vessels by the geared turbine. Fig. 5 
illustrates the position in an interesting way. 

The first immediate consequence of the introduc- 
tion of gearing was an improvement in efficiency of 





The gears of the “ Vespasian”’ were cut by the 
Power Piant Company. But subsequently the 
Parsons company installed a gear-cutting plant, and 
was able to give attention to the special requirements 
of large-power high-speed transmission. ‘The noise, 
which in the minds of most people was inseparable 
from toothed gearing, was found to be chiefly due to 
a small periodic error in pitch coinciding in frequency 
per revolution with the number of teeth in the master 
worm wheel of the gear-cutting machine, for the 
remedy of which Parsons soon supplied an ingenious 
solution by putting the motion of the work out of 
phase with that of the master wheel, so that these 
unavoidable errors were shifted in their incidence 
round the work in successive revolutions of the gear- 
cutting machine. This device, known as the ‘‘ creep- 
ing table,”’ is now in almost general use for the produc- 
tion of turbine gearing. 

Shortly after the introduction of mechanical gear- 
ing by the trials of the “ Vespasian,”’ two other forms 
of gearing were successfully put to experiment, the 
electric drive by Mavor in this country and by the 
General Electric Company in America, and the 
hydraulic transformer by F6ttinger. Of these three 
systems of gearing, mechanical gearing, on account 
both of its superior efficiency and of its greater 
simplicity, has been the one most widely adopted. 

After the war there was continuous progress in the 
direction of economy of fuel for ship propulsion, but 
competition in this direction began to be severe with 
the advent of the Diesel engine, which had a fuel 
consumption in the neighbourhood of 0-4lb. per 
brake horse-power hour of oil. Still confident in the 
superiority of the steam turbine on mechanical 
grounds, Parsons considered the adoption of higher 
steam pressures, such as were already being employed 
for turbines in power stations. In a paper he read 
before the First World Power Conference at Wembley 
in 1924, he stated the case for high steam pressures 
for both land and marine work. In order to explore 
and promote its adoption in marine work, and with 
the co-operation of Turbine Steamers, Ltd., the same 
company that had co-operated in 1900 in the intro- 
duction of mercantile turbine propulsion by building 
the “ King Edward,” a pioneer installation of high- 
pressure turbine machinery was fitted in a new Clyde 
steamer, the “ King George V.” The installation 
consisted of geared turbines developing a power of 3500 
S.H.P. on two shafts, designed for a boiler pressure of 


550 lb. per square inch and a maximum temperature 
of 750 deg. Fah. This pressure was about twice as 
high as any previously adopted in marine work. 
Again, as in the “ Turbinia,” the smallness of the 
power was not favourable to the best results, and this, 
in conjunction with the restricted spaces incidental 
to a fast river steamer and the exacting manceuvring 
conditions due to frequent stoppage at piers, made the 
test of the new system a severe one. The experi- 
ment proved conclusively, however, that high steam 
pressures could be safely applied to all classes of 
vessels, and from that time there has been a general 
increase in the steam pressure employed, although not 
yet to the extent that Parsons advocated. In the 
last year of his life he had the satisfaction of seeing 
the results of the adoption of a high-pressure system 
in a British destroyer, in which, with a boiler pressure 
of 500 lb. per square inch, the steam consumption 
was 7-7lb. per shaft horse-power hour, and a fuel 
consumption as low as 0-60. lb. oil per shaft horse- 
power hour was obtained, a new record for naval 
work. 

It has been impossible in this brief sketch to do more 
than outline the work that Parsons did for marine 
propulsion. Reference has been made to certain 
vessels, whose names will ever remain historical as 
prototypes or pioneer vessels of the successive 
advances of turbine propulsion into marine work. 
At their head stands the ‘‘ Turbinia,” the pioneer of 
pioneers. With the knowledge which we have to-day 
of turbine design and operation, largely derived from 
the work of Parsons, we cannot but be filled with 
admiration of his complete grasp from the first of 
the fundamental requirements of the problem, and 
the complete provision made for their solution in his 
earliest attempts with the “ Turbinia.”’ The world is 
his debtor, not only for a wonderful piece of pioneer- 
ing, but for the faith he had in his turbine, for his 
courage and perseverance in the face of difficulties 
to make it adaptable to all fields of marine propulsion, 
and for the wise provisions he made for the dissemina- 
tion of his knowledge and experience. The work of 
building turbines for ships goes on, and we have had 
notable examples of it recently in the machinery of 
the ‘‘ Queen Mary,” the “‘ Nieuw Amsterdam,” and 
the ‘“‘ Queen Elizabeth.” Parsons has won titles to 
fame in many spheres of applied science, but in none 
of brighter lustre than in the field of marine pro- 





pulsion. 








River Nene Improvement Works. 
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DESCRIPTION of the works in progress on the 
ti hiver Nene at that time was given in these columns 
in our issue for July 30th, 1937. Since the opening 
of the Dog-in-a-Doublet sluices in July of last year, 
described in the issue referred to, some of the improve- 
ment works have been completed and others put in 
hand. It is the purpose of this article to give an 
account of some of the works on the portion of the 
river extending from the sea to Peterborough, and 
particulars are also given of other works in progress 
in the upper reaches of the river. 

Reference to the sketch map, Fig. 1, shows that 


only limited funds available for maintenance, 
and in consequence the channels with the excep- 
t.on of the oucfail had gradually become almost 
impassable and the locks and controls were in 
a state of disrepair—in many cases very little short of 
derelict. These conditions, in addition to the number 
of mills on the river, most of which still function, 
complicated the discharge of water, especially in 
time of flood. This state of affairs is well illustrated 
by Figs. 2 and 3, showing the river channel below 
Elton before and after dredging, respectively. 





As mentioned in our previous article, until 1930 the 
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Fic. 1—SKETCH MAP OF RIVER NENE CATCHMENT AREA 


marine turbines in all classes. The turbine, freed 
from the compulsion to run at the same speed of 
revolution as the propeller, could be designed for the 
speed of revolution which best suited it, and from this 
time on turbines even for large power were of smaller 
dimensions and of greatly increased efficiency. 
Turbines could be in series to steam flow and yet drive 
the same shaft ; this subdivision of units was in itself 
an advantage, as well as being conducive to efficiency. 





{ The Hon. C. A. Parsons, ‘‘ The Application of the Marine 
Steam Turbine and Mechanical Gearing to Merchant Ships,” 
Trans., Inst. N.A., 1910, Vol. 52, page 168. 





the River Nene flows through Northampton, Thrap- 
ston, and Oundle in a generally north-east direction 
to Peterborough, and thence, vid Wisbech, to its 
outfall in the Wash. From Northampton to Peter 
borough it has a fall of 178ft., and at the last-named 
city the river was tidal to the extent of about 18in. at 
spring tides before the Dog-in-a-Doublet works were 
carried out. The new structure is now the limit of 
the tidal length. Our previous article should be 
referred to for a full description of this work. 
Previously to the formation of the River Nene 
Catchment Board in 1931, the river authorities had 


control of the river lay in the hands of no less than 
six different authorities, and in certain parts of its 
course one authority had charge of the banks and 
another of the bed of the river! Under the Land 
Drainage Act of 1930, the River Nene Catchment 
Board was constituted and one of its first actions was 
to initiate a big scheme of work for improving and 
reconditioning the River Nene from the sourve to the 
sea, in order to better the drainage from the catch- 
ment area and provide navigational facilities. 

The watershed of the Nene covers an area of about 





920 square miles, of which a little over 600 square 
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miles are above Peterborough. The remainder of the 
area is fen land, below the level of high water at 
ordinary spring tides, from which it is protected by 
embankments. The Catchment Board’s liabilities 
include the control of some 155 miles of the river, 
thirty-four locks, and ten staunches, besides sluices 
and other controls. The improvement scheme planned 
by the Board, for which a grant of more than 50 per 
cent. of the cost is being made by the Ministry of 
Agriculture and Fisheries, is estimated to cost about 
£750,000, of which a large proportion—about £250,000 

—is being expended on the piling scheme at Wisbech, 
described below. 

As is, of course, usual in river improvement 
schemes, much of the work projected consists of 
dredging with the object of increasing the discharge 
capacity of the river, but other works include 
strengthening of banks, reconstruction of locks, 
sluices, weirs and bridges, resectioning of channels, and 
new cuts where necessary. When the scheme is com- 
pleted, in about two years’ time, about 40 locks above 
Peterborough will have been reconstructed to similar 





The banks of the river below Wisbech and other 
lengths upstream are maintained by fagots and 
stone. Fagots consist of tightly bound bundles of 
blackthorn about 3ft. 6in. long and 3ft. in cireum- 
ference. When starting new work a stone toe is 
first deposited, the fagots are then laid at right 
angles to the river, and the bank protection is 
built up. 

Since the works below Wisbech have been com- 
pleted, relatively large ships—up to about 2000 tons— 
have entered the Port of Wisbech. It should be 
mentioned that the navigation from Wisbech to the 
outfall is under the control of the Port of Wisbech, 
but the Catchment Board is the navigational autho- 
rity for the whole of the river from Bevis Hall, just 
above Wisbech, to its source. 


WISBECH WORKS. 

The works at Wisbech, which, when completed, 
will extend from Wisbech Bridge upstream for a 
distance of about 2 miles, were progressing rapidly 
at the time of our visit. In this portion of the river 





100 yards of river to be piled by two different methods. 
The first length-—-about }+ mile above Wisbech 
Bridge—consisted of toe piling in reinforced concrete. 
By reason of the presence of houses with frontages 
on the roads, situated on both banks, it was difficult 
to use ties, and therefore the protection took the 
form of an inverted V, and, in view of the fact that 
sand and silt were known to be present below the 
level of low water, it was necessary to provide for 
sheet piling to be used throughout. Fronting the 
river were sheet piles and at the back king piles, the 
sheet piles and king piles being tied together by a 
reinforced concrete capping beam. Further details 
of this type of construction are given below. 

The second experimental 100 yards length of 
piling was driven about $ mile above Wisbech Bridge 
outside the built-up area of the town. Larssen 
steel sheet, section 1GB, was used. The steel 
piling is tied back by 2}in. diameter tie rods—see 
Fig. 10 on page 646—to a continuous reinforced 
concrete anchor wall about 70ft. back from the 
river. In this situation the tie rods are about L5ft. 



































FIGS. 2 AND 3—RIVER CHANNEL BELOW ELTON BEFORE AND AFTER DREDGING 


standards to those adopted for the recently recon- 
structed Grand Union Canal. In fact, connection can 
now be made between the Grand Union Canal and the 
river at Northampton, and there is at present traffic 
of wheat and other materials coming from Antwerp, 
vid London and Northampton, along the recently 
opened section of the river between Northampton and 
Wellingborough. Eventually, when the works between 
Peterborough and Northampton are completed, this 
traffic, carried in 100-ton barges, will extend to 
Peterborough. 

Below Peterborough the river has been dredged, and 
coastal vessels and other shipping up to about 300 tons 
will be able tonegotiatetheriveras far as Peterborough 
Bridge. It is interesting in this connection to note 
that negotiations are already proceeding for the 
making of a port of Peterborough and a new road 
bridge, situated about a mile below Peterborough 
Bridge, is being built to give access to the port area. 
Early this year a seagoing motor vessel arrived at 
Peterborough and left with a cargo of 150 tons of 
creosote. This ship was the first seagoing vessel to 
visit Peterborough for centuries, and since that time 
several journeys have been accomplished without 
incident, although works are in progress at Wisbech. 

Before describing the works it is of interest to note 
that during the past year a considerable amount of 
data has been obtained in connection with the 
Inland Water Survey. A current meter station has 
been established below Wansford, where flood dis- 
charges will be measured. A flume is completed at 
the lower end of the Willow Brook, and measure- 
ments of the flow of this tributary of the river, which 
drains about 20,000 acres, are now available. <A 
similar flume is now nearing completion on the upper 
reaches of the river. Preliminary work has been 
completed in respect of other gauging sites which will 
be established in order that in the future accurate 
information will be available on the discharge of the 
river at various points. We learn that the informa- 
tion already obtained has proved of value when 
dealing with applications for the abstraction of water. 


Works BELOW WISBECH. 

Originally the river from the sea up to about 
34 miles from Wisbech was in a satisfactory state, but 
the section 3} miles long below Wisbech, near Walton 
Dam, was shoaled up, giving a quite inadequate 
sectional area. This part has now been dealt with by 
dredging in the centre of the river a channel 60ft. 
wide. Approximately 96,000 cubic yards of material 
were dredged by a bucket dredger, the excavated 
material being deposited into barges, which were 
emptied by a suction dredger pumping the material 
ashore to a spoil depét in an enclosed site on 
the adjoining marshes. This part of the scheme has 
been completed by the contractors the Dredging 
and Construction Company, Ltd., of King’s Lynn. 





there is a marked deficiency im cross-sectional area 
and the bed level is high. These factors combine 
to cause a holding up in the discharge of flood waters 
and an increase of velocity which endangers the 
banks. The banks were maintained over a long 
period in a somewhat haphazard fashion by timber 
piling and deposition of stone, which gradually 
sank into the silty bed of the river. From time to 
time more stone was placed on the banks, which had 
the effect of causing slips and the formation of shoals 
of stone. This state of affairs is well illustrated in 
the engraving, Fig. 9 on page 646, showing a part 
of the river near Wisbech at low water. It was there- 
fore found necessary to secure the banks before any 














FiG. 4—THRUST BORING EQUIPMENT 


dredging operations could be carried out, in order to 
regrade the river bed and increase the cross-sectional 
area of the channel. 

As a result of borings along the site of the works, 
a bed of running silt and sand was revealed, in 
places 40ft. in depth, the top of which was about the 
level of low water at ordinary spring tides, or about 
8ft. above the proposed new bed level after dredging. 
Another difficulty encountered at the site can be 
appreciated when it is stated that there are roads 
on the top of both banks, and at the lower end of 
the scheme the proximity of houses to the river 
affords limited room for working space. 

As mentioned above, it is necessary to retain the 
banks before dredging is carried out. In 1937 a 
contract was let to W. and C. French, Ltd., of 
Buckhurst Hill, for two experimental lengths of 





below road level, and to obviate opening trenches 
in the road to this depth, with the consequent 
expense, thrust boring equipment was used by the 
contractors. This equipment, illustrated in Fig. 4, 
consists of two suitably mounted horizontal cylinders, 
which move in a slotted groove forwards or back- 
wards by oil pressure. Suitable jointed rods, to which 
are attached collars to give the required diameter of 
bore, are fitted in the groove ; these rods are thrust 
forward by pressure, governed by a hand-operated 
pump. At Wisbech the equipment was set up 
in a pit on the site of the anchor wall opposite the 
site for each tie rod and the pilot tube thrust towards 
the steel piling. The tie rods were then drawn back 
through the bore-holes. 

In the light of the experience gained on the experi- 
mental lengths of piling, it was decided to carry out 
the whole of the work on similar lines to the first 
100 yards length in reinforced concrete. It is 
intended to make use of the existing stone, when 
dredged from the bed of the river, as pitching on the 
banks above the capping beam, and as far as possible 
to preserve the existing amenities. Work in conjunc- 
tion with the Ministry of Transport includes the 
easing of a sharp bend in the river by moving back 
a bend in the main road on the south bank of the 
river in the town. Although of a relatively simple 
character, the magnitude of the works contemplated 
on this comparatively short length of the river can 
best be judged by the amount of the contract, which 
is more than £250,000; more than 13,000 piles are 
to be driven. 

The plant on the site is arranged by the con- 
tractors, W. and C. French, Ltd., in such a manner 
that piling is in progress simultaneously at four 
different points. A special type of pile frame was 
designed by the contractors, in which the leaders 
of the frame are hinged at the bottom so that they 
can be arranged to take up the position required for 
driving piles raking forward or backward. Each 
set of equipment consists of two pile frames, one for 
driving king piles, and the other for sheet piles, with 
a crane for handling the piles. One set of equipment 
is illustrated in the engravings, Figs. 11 and 12 on 
page 646. The frame on the left in Fig. 11 is for driving 
king piles, and a sheet pile is in position ready for 
driving at the other frame. 

The sheet piles are 23ft. long, 24in. by 10in. in 
section, driven at a rake of 1 in 5; the king piles, 
driven at 6ft. centres, are 27ft. long, 12in. by 12in. in 
section, driven at a rake of lin 3. The king piles 
each weigh about 1} tons and the sheet piles about 
24 tons. The arrangement is clearly seen in the line 
drawing reproduced in Fig. 5. All the piles are 
cast with a jetting tube along the vertical axis and 
when driving is in progress water is pumped through 
the piles under pressure. Pile shoes with appropriate 
openings are used, and the water saturates the ground 
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beneath the piles, resulting in easier pile driving and 
a reduction in the amount of vibration set up—an 
important point when the proximity of houses along- 
side the river is considered. The water jet is not 
used for the last few feet of driving, and an average 
set for the piles has been found to be about Ifin. 
for ten blows. 

As mentioned above, it is necessary that the sheet 
piles should be continuous in view of the bed of sand 
and silt on each side, and it has been found that old 
piles and other obstructions below the ground tend 
to force some of the piles apart. In order to prevent 
bleeding of the banks above the bed level through 
these occasional inevitable gaps, each sheeting pile 
is cast with a V-shaped groove, extending a distance 
of 10ft. from the head; if the piles are not close 
when driven, the grooves between the piles are 
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manner to their work at Walton Dam, described 
above. The dredging equipment is illustrated at 
work at Guyhirne in Fig. 7. The depét for disposal 
of spoil can be seen in the background. By reason of 
the large quantity of material to be dredged, sites for 
the disposal of material were made at various points 
on the river. 

The North Barrier Bank is situated very close 
to the north edge of the channel, and it had in 
many places little or no berm. It has now been 
strengthened from Guyhirne to Dog-in-a-Doublet, by 
depositing about 400,000 cubic yards of materia] 
behind the Bank. As particular care had to be taken 
not to endanger this Bank, all work to widen and 
deepen the channel had to be undertaken on the 
south side. 

The whole of this improvement up to Peterborough 
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cleansed with a water jet and a long bag of calico 
filled with cement grout is filled into the opening, as 
shown in Fig. 13 on page 646. 

After the king piles and sheet piles are driven the 
heads are broken down to expose the main bars, 
which are then incorporated in the reinforced con- 
crete capping beam, 3ft. 6in. wide by 2ft. 6in. deep. 
Stone pitching will be carried out where necessary 
above the beam, and stone dredged from the river 
will be used for this purpose. It is intended to main- 
tain the present amenities as far as possible, and not 
to change the character of the Wisbech ‘“ Brinks,” 
with their grass-covered slopes. As will be inferred 
from Fig. 14 on page 646, showing a portion of the 
completed piling and piling in progress at low water, 
of the main difficulties encountered arises by 
of the short time between tides in which 


one 
reason 





5—ARRANGEMENT OF REINFORCED CONCRETE PILING AT WISBECH 


Bridge is now completed. A diagrammatic com- 
parison of sections, looking downstream, taken at 
different periods, is shown in Fig. 6. The con- 
tractors continued the work for about # mile above 
Peterborough road bridge, and by regrading the 
bed in this section, Woodston Staunch was rendered 
unnecessary, that structure now being removed from 
the river. 

Incorporated as a part of this scheme are the 
Whittlesey Wash improvement works. The Whittle- 
sey wash lands have an area of 3500 acres, and extend 
from Guyhirne to Stanground on the outskirts. of 
Peterborough (see Fig. 1). The River Nene flows 
down the north side and another channel of the river, 
Moreton’s Leam, which is controlled by sluices at the 
intake and discharge, flows down the south side. The 
Wash acts as a reservoir for flood waters when adverse 





the other 4ft., from the top of the sluice. Thus with 
a minor flood the improved channel of the river will 
take the water. If, however, there is a reduced dis- 
charge at Dog-in-a-Doublet, by reason of adverse 
tides or an increase in flow from upstream, the water 
can flow on to the wash over the new weir and an 
increasing volume of water can be dealt with by 
regulating the sluices at Stanground. The water 
from the wash is discharged through a sluice at 
Guyhirne , vid Moreton’s Leam, where a new structure 
gives an opening of 15ft., instead of 9ft., thus ensur- 
ing a more rapid discharge when river conditions 
permit. The new Guyhirne sluice is in reinforced 
concrete, with steel pointing doors on the tidal side 
and a vertical lifting steel gate on the upstream side. 
The contractors for the constructional works were 
J. L. Kier and Co., Ltd., of London. 

It is interesting to note here that in the extremely 
wet winter of 1936-37 the improved channel below 
Peterborough was able to discharge all flood water 
without utilising the wash until March 14th, 1937. 
On that day there was an adverse combination of 
heavy flood with an unusually high spring tide, 
backed by a strong north wind, which, it was reported, 
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FIG. 6—-DIAGRAM OF IMPROVEMENTS 
gave the highest water level at Wisbech for thirty 


years. The water then flowed on to the wash, but did 
not reach a high level, by reason of the fact that the 
wash was empty until the time of the emergency for 
which it was needed. 


IMPROVEMENT WORKS FROM PETERBOROUGH TO 


NorRTHAMPTON. 


Above Peterborough the river winds its 62-mile 
way down from Northampton through a narrow 
valley with very quick run-off, making it subject 
to sudden rises in level after even local rain. It is 
divided into reaches by the locks and sluices. The 
condition of the channel itself, apart from the controls, 
was deplorable, being overgrown with trees, and 
obstructed with fallen timber, shoals, and weed 
growth, making it impossible for even the Board’s 
own small craft to move on the river (see Figs. 2 
and 3). 

The river is canalised above Peterborough and has 
a fall of 178ft. from Northampton. On this length 
there were thirty-four locks and ten staunches. 
A staunch consists of a single sluice gate, with side 
sluices across the river. They are situated at varying 














FIG. 7—DREDGING PLANT AT GUYHIRNE 


operations can be carried out. All piling operations 
have to be suspended when the level corresponds to 
about half tide. 

The dredging work, which involves the removal and 
disposal of about 120,000 cubic yards of material, 
will be undertaken as soon as the piling is in a suffi- 
ciently advanced stage. 


DREDGING SCHEME: Bevis HALL TO PETERBOROUGH. 

The work of dredging the river between Bevis Hall 
—a point about 2 miles above Wisbech Bridge, 
marking the upstream end of the Wisbech piling 
scheme—and Peterborough was started in October, 
1933, and was finished towards the end of 1937. The 
contract, let to the Dredging and Construction Com- 
pany, Ltd., of King’s Lynn, mvolved the removal of 
about 2,000,000 cubic yards of material on a length 
of 164 miles of river. The initial widening was 
carried out by dragline dredgers and the main 
excavation by bucket dredger. The contractors dis- 
posed of the material by suction dredger in a similar 




















tides restrict the discharge into the tidal portion of 
the river below Dog-in-a-Doublet sluices. Before 
any of the Catchment Board’s improvements had 
been carried out in the river channel, the washes 
flooded very easily—a condition that was not desir- 
able, since it is obvious that a reservoir of this nature 
should be kept empty until its use becomes absolutely 
necessary. The capacity of the channel from Peter- 
borough to Bevis Hall has been so greatly increased 
that it now carries all normal floods. 

At Northey Gravels, upstream of the Dog- in-a- 
Doublet sluices, a weir, 178ft. long, has beenconstructed 
in reinforced concrete. This weir is capable of adjust- 
ment as to height to pass flood water on to the wash 
at a predetermined level. An old inlet sluice to 
Moreton’s Leam, at Stanground, which was once in 
poor condition, had a gate 9ft. 4in. in width; to 
replace this sluice a new structure in reinforced con- 
crete has been erected with a steel central lifting 
gate, 15ft. in width, to open the full depth, with 
side gates, both 20ft. wide, one opening 3ft. and 





FIG. 8—-NEW LOocK AT ALWALTON., NEAR PETERBOROUGH 


distances below the locks. Assuming barges are 
passing upstream and the staunch is open, the craft 
pass through the sluice way and the gates are then 
shut. This operation raises the water level and 
enables the craft to pass over the cill of the lock up- 
stream. In some cases the staunches are about a mile 
below the lock, and their use results in a considerable 
loss of water when craft pass downstream, apart from 
the delay. For these reasons, and taking into con- 
sideration the conservation of water in time of 
drought as well as the discharge of flood water, most 
of the existing staunches are being removed entirely 
and the river channel dredged. It has, however. 
been found possible to eliminate some of the staunches 
by lowering the cills of the locks upstream and 
regrading the bed of the river. In these cases the 
effect is more efficiently to drain the adjoining land, 
as the normal water level between the site of the 
staunch and the lock above will be much lower. 
From Peterborough Bridge to Woodston Staunch, in 
a length of about three-quarters of a mile, the river 
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is crossed by no fewer than three railway, one road, 
one calle, and one transporter bridges, there being 
little room on the banks for deposition of dredgings. 
A contract, referred to above, has been completed 
for dredging this section, and Woodston Staunch has 
been removed in the manner just described. 

The old locks were in a poor condition generally, 
some, indeed, in a grave state of dilapidation and the 
dimensions did not conform to any standard. The 
Board’s improvement scheme provides fur the forming 
of an adequate width of channel with a normal depth 
of 6ft. of water, and the reconstruction of all the 
locks, with the removal ot certain staunches in the 
manner described for the case of Woodston Staunch. 
Such staunches have been removed or works are in 
progress for their removal at. Alwalton, Elton, Stan- 
wick, and Weliingborough. 

Twenty-one locks have now been reconstructed to 
the same measurements for the lock pen as those 
recently built on the Grand Union Canal; that is, 
83ft. 6in. long, 15ft. wide, with 6ft. of water over the 
cills. The old locks on the river had various dimensions 
with 3ft. 6in. of water over the cills. The new locks 
will now accommodate one standard 100-ton craft, 
or two narrow canal barges side by side, with littie 
waste of water—an important factor in time of 
drought. The construction of these locks is in mass 
concrete with a facing of blue brick to withstand the 
wear in the lock pen. Eighteen of them were con- 
structed by Mr. A. E. Farr, of London, and three by 
the Dredging and Construction Company, Ltd., 
King’s Lynn. A further seven locks are now in course 
of reconstruction in reinforced concrete by J. L. Kier 
and Co., Ltd., London. Timber mitre gates, con- 
structed in the Board’s workshops, are fitted at the 
upstream end of the locks, and vertical steel gates 
downstream. Three radial downstream gates were 
made by Ransomes and Rapier, Ltd., of Ipswich, and 
eighteen vert.cal lift gates were supp.ied by Glenfield 
and Kennedy, Ltd., of Kilmarnock, for Mr. Farr’s 
contract. Seven more vertical lft gates are being 
supplied by Glenfield and Kennedy, Ltd., for the 
present contract of J. L. Kier and Co. With the use 
of the vertical gates downstream the locks can be used 
as sluiceways in flood periods. In Fig. 14 is repro- 
duced a photograph of the new lock at Alwalton, near 
Peterborough. These new locks have cost about 
£3500 each to construct. 

Above Woodston Staunch as far as Northampton, 
also on the two branches above Northampton, the 
dredging of the river and other works are being 
carried out by direct labour under the administration 
of the Catchment Board. Eight dragline dredgers 
and two floating dredgers are employed on this work. 
Pontoons are provided for use in conjunction with the 
draglines to facilitate crossing the river, and by 
substituting a grab for the dragline bucket a dragline 
can be used as a floating dredger. The river has been 
divided into sections for the purposes of dredging, and 
about 50 miles of river channel improvement have 
been completed. Some new cuts have been made in 
the river to straighten acute bends at “ Devil’s 
Elbow,” near White Mills ; a new cut is completed 
at “Idle Corner,” near Elton; and a new cut has 
been made upstream of the site of Elton Staunch. 
The removal of this staunch, and the new cut at this 
point, has resulted in lowering the permanent water 
level by about 3ft. in flood penstocks—a considerable 
assistance in dealing with flood water and draining 
the adjacent land. The one large tributary of the 
River Nene is the River Ise, which joins it at Welling- 
borough, and is the cause of much local flooding ; 
great improvement has resulted from the resectioning 
and regrading of the lower 34 miles, on which twenty- 
one new cuits have been made. 

In view of the.relatively high water level at which 
the river has to be maintained, by reason of the 
existing mill rights, it is necessary to provide means 
for the rapid discharge of water during flood periods, 
and at the same time maintain the water at the correct 
level for the operation of the mills. The Catchment 
Board has adopted tilting or lifting gates from 2ft. to 
3ft. in depth, which are installed on weirs. The weir 
crest is first cut down by the depth of the gate, and a 
gate installed with the top at the same level as the 
original weir crest. By regulating the gate in flood 
periods the water level upstream can be maintained 
and an increased discharge obtained. 

The Catchment Board has very wisely adopted the 
policy of acquiring the water rights at mills wherever 
possible, when the opportunity occurs. Having 
obtained full control of the water, it is possible further 
to regulate the flow both in drought and flood periods. 
At present the Board has acquired or is negotiating 
for these rights at seven mills on the river. 

In the vicinity of Northampton much flooding was 
experienced because, to some extent, of building 
operations and the general raising of the level of the 
areas that were apt to flood. A flood relief scheme was 
designed and the Catchment Board undertook, in 
conjunction with the borough of Northampton, to 
carry out works to relieve flooding in certain parts of 
the town, and to provide facilities for the discharge of 
flood water from the Brampton and Kislingbury 
branches of the river, before grants from the Ministry 
of Agriculture and Fisheries became available. The 





works then carried out included the making of a new 
channel for flood relief, taking flood water when 
required through two tilting gates, 16ft. wide and 
2ft. 6in. deep, electrically operated by remote control 





from a power station about half a mile distant. The 
remaining portion of the scheme is now in course 
of construction and a new sluice has been compieted 
at Nunn Mills. Work is completed on deepening the 
channel below Northampton Bridge, this channel 
taking the full flow of the river from above the town, 
where other relief works are contemplated. 

In order to cope with the maintenance of plant and 
so forth, the Catchment Board has had to increase the 
capacity of the workshops at its main depdét at 
Oundle. Incidentally, the mitre timber gates for the 
locks are entirely made at this depdt, it being found 
cheaper to make them there than to have them made 
elsewhere ; and it is pleasing to record that the 
workmanship displayed on them reaches an extremely 
high standard. There is equipment in the fitters’, 
blacksmiths’, and carpenters’ shops for the repair and 
conditioning of the dredgers, barges, and other plant 
in use on the scheme. 

The Catchment Board has also two other Govern- 
ment-aided schemes in progress, one for the recon- 
struction of the South Holland Sluice, and one for the 
provision of pumping plants to supplement the dis- 
charge of water from the extensive North Level area, 
when gravitational flow is retarded. Thus the whole 
of the drainage improvement of this catchment area 
is being undertaken, and its completion will confer 
direct benefit upon some 196,000 acres of low-lying 
land. 

The scheme is being carried out under the direction 
of Mr. H. W. Clark, A.M. Inst. Struct. E., and two 
divisional engineers, Mr. E. Deighton and Mr. R. L. G. 
Baxter, B.Se., A.M. Inst. C.E., for the upper and 
lower ends of the river, respectively. Our thanks are 
due to Mr. Clark for permission to reproduce drawings 
and photographs with this article, and for the tech- 
nical information upon which it has been based. 








Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of 
our correspondents.) 


THE GRID AND THE OIL ENGINE INDUSTRY. 


Str,—Mr. Hugh Campbell’s letter in your issue of 
October 28th deserves some emphasis. 

It is quite true that the home market for the oil engine, 
and also its sister of internal combustion, the gas engine, 
has been practically driven out of existence by the grid 
which is subsidised by the Government and supported by 
all political parties in the State. 

Further, it is not generally known or understood that 
this industry has also been further hit by allowing marine 
engines and parts to come into this country free of duty. 
The organisation representing the oil engine industry has 
been informed that this is also necessary to national 
policy. The amount so imported and retained during 
1937 was £426,000 (it has grown from £229,000 in 1935). 

In regard to export, the subsidised German competition 
is also responsible for displacement of British products 
in many of the world markets, so that the only markets 
left are the protected markets of the Commonwealth, and 
for this market the British makers unfortunately indulge 
in cut-throat competition amongst themselves. So far, 
they have been unable to unite on a common policy. 

It was noticeable during the recent national emergency 
that most of the oil engine makers in this country were 
inundated by inquiries for independent power plant by 
many industrial users. Various Government Departments 
can be included in this category. 

The crisis passed, and independent power plant has been 
forgotten. 

One can safely say that should this country be unfor- 
tunately involved in a war, the nation will need the 
services of the industry, if not for supplying oil engines 
for power, then for the other type of internal combustion 
engine, the gas engine (utilising home-produced fuel), to 
enable armament production and the other industries 
necessary to the life of the nation to continue. 

H. J. Grssons, 
Managing Director. 
Crossley-Premier Engines, Ltd., 
Sandiacre, November, 29th. 








SIXTY YEARS AGO. 





In 1878 Mr. (Sir Joseph Norman) Lockyer was giving 
his feilow-scientists some diffigult moments, and the daily 
Press opportunities for some sensational articles. Rumours 
were circulating that he had succeeded in decomposing 
the elements. One daily paper reported that he believed 
he had “‘ succeeded in realising Faraday’s famous prophecy 
with regard to reducing the so-called chemical elements 
to air.” He was also credited with the belief that there was 
but one form of matter which was truly elemental, and 
that the “‘ prima] element’? was hydrogen. Aluminium, 
according to his expositors, was the only “element ” 
which he could not, at present, break up into its “ hydro- 
genous combinations.” Others alleged that he had 
succeeded in converting copper into calcium, calcium into 
strontium and nickel into cobalt, while yet others asserted 
that he had discovered that hydrogen itself could no longer 
be regarded as a simple element. There would seem to have 
been some uncertainty even in scientific circles concern- 
ing the nature of Lockyer’s work. Even Sir Joseph 





Hooker, the President of the Royal Society—who four 
years earlier had presented Lockyer with the Rumford 
Medal for his spectroscopic researches—could, in a recent 
address, refer only to Lockyer’s “‘ announced observa- 
tions—not yet published—on the spectroscopic studies 
which have led him to believe in the indication of the 
breaking up of the molecules of bodies hitherto regarded 
as elementary.” In a leading article in our issue of 
December 13th, 1878, we dwelt upon the difficulties which 
Lockyer was creating for scientists, when, as they fre- 
quently were, they were pressed by the public to explain 
what all the current talk concerning his work was about. 
We urged him to lay the details of his alleged discoveries 
before the scientific world with as little delay as possible. 
This was hardly the day, we wrote, when we would venture 
to say that this or that was impossible to science. Never- 
theless, it was well known that the spectroscope as applied 
to the study of the fundamental constitution of sub- 
stances could give misleading results, and that the con- 
clusions reached by spectroscopic analysis could not be 
fully accepted until they had been confirmed by chemical 
analysis. We recalled in this connection an announce- 
ment made eight or nine years previously by Sorby that 
by means of the spectroscope he had discovered a new 
metal, which he called “ jargonium,” in jargoons from 
Ceylon. Later on he was constrained to send a retractation 
of that statement to the Royal Society. ... Had we been 
able to look into the future a little we would have been in 
a position to add a second illustration to the same effect, 
the alleged discovery by means of the spectroscope of a new 
element “ nebulium,” which was said to exist in certain 
nebule in the sky. Later research showed that the sub- 
stance which gave rise to the unknown spectrum was 
doubly ionised oxygen. Had we been able to look ahead 
still further, however, we would have been able to announce 
that spectroscopic analysis was not always misleading, 
and that the substance called ‘‘ helium,’? which Lockyer— 
in conjunction with Janssen and Frankland—had detected 
in the sun’s chromosphere had been found by Ramsay to 
exist on the earth in the mineral cleveite. 


“ 








Technical Reports. 


Diffusion of Load in Certain Sheet-Stringer Combina- 
By W. J. Duncan, D.Se., A.M. I. Mech. E., 
with an appendix by H. L. Cox, B.A., B.Sc. 
Reports and Memoranda No. 1825. 1938. London: His 
Majesty’s Stationery Office. Price 2s. 6d.—The equations 
obtained in R. and M. 1780* are applied to structures 
consisting of uniform sheet reinforced by uniform stringers, 
when a direct load is applied to the structure at one end 
through a single stringer. Three structures are treated 
in detail, namely, the three and five stringer cases, and 
the three stringer case with a transverse frame. Special 
attention is given to the “settling length,” or distance 
required for the loads in the stringers to become prac- 
tically steady, and to the maximum stresses in the 


webs and stringers. 


tions. 
F.R. Ae. S., 


Stressed-skin Structures. Compression Tests of Panels 
with Tubular Stiffeners. By 1. J. Gerard, M.Sc., and B. G. 
Dickens, Ph.D. Reports and Memoranda No. 1830, 1936. 
London: His Majesty’s Stationery Office. Price 4s.— 
Tests of complete cylinders and quadrants had revealed 
that in order to obtain constructions combining maximum 
stiffness and strength for a given weight, the stiffeners 
must not only be flexurally stable, but they must also be 
torsionally stiff. A preliminary series of compression tests 
of panels with tubular stiffeners gave results considerably 
better than had been obtained using stringers formed from 
sheet strip. The present report is principally concerned 
with the estimation of the failing bending moments of 
complete circular cylinders stiffened longitudinally by 
uniformly spaced tubular stiffeners. The failing bending 
moments have been estimated from tests of small duralumin 
samples of the various constructions. These samples took 
the form of panels about Ift. square, each incorporating 
two tubular stiffeners. They were tested in longitudinal 
compression. Comparative tests of constructions using 
tubular and extruded angle section stringers are also 
quoted. As a necessary step in the interpretation of the 
panel test results the load-carrying capacity of flat and 
curved unstiffened sheet was investigated. Constructions 
incorporating solid-drawn tubular stiffeners are lighter for 
a given strength or stronger for a given weight than con- 
structions incorporating stiffeners formed from strip 
material. Comparative tests of panels with tubular and 
extruded angle stringers indicate that constructions using 
tubular stringers are 15 per cent. more efficient on a 
strength/weight basis than constructions using extruded 
angle section stringers of similar material and weight. 
Within the present range of tests it has been shown that 
for a given skin thickness, pitch, and weight of rings, an 
increase in the weight of tubular stiffeners produces a 
directly proportional increase in_ the failing bending 
moment of the complete cylinder. From the results given 
it is possible to estimate with reasonable accuracy the 
bending strength of circular cylinders of any radius and 
skin thickness stiffened by any of the sizes of tubes 
included in the present series at any given circumferential 
pitch, provided the rings or transverse stiffeners are 
adequate in stiffness and strength and of 12in. pitch. The 
results of a few tests on constructions incorporating one 
size of tubular or extruded angle stiffener indicate that 
25 per cent. and 50 per cent. increases in the pitch of rings 
produce relatively small decreases in failing stresses. The 
stress developed in unstiffened curved duralumin sheet is 
given by the simple relation :—Stress in tons per square 
inch= 1004 thickness of skin/radius for values of thickness/ 
radius up to 0-003. The method of panel test procedure 
(which is defined in detail) appears suitable for use in all 
normally equipped test laboratories and should be a 
valuable aid to designers in estimating the strength in 
bending of complete stressed-skin components. 





* H. L. Cox, H. E. Smith and C. G. Conway. Diffusion 
of concentrated loads into monocoque structures, R. & M, 1780 
(1937). 
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Rail and Road. 


New ZEALAND Ratiways.—During the year ended 
March 31st last, the New Zealand Railways carried the 
record number of 28,204,312 passengers. The revenue 
totalled over £8,634,000, an increase of more than £843,000 
over the previous year. It is now stated that during the 
first twenty weeks of this year the railways earned over 
£2,850,000, an increase of £20,000 over the revenue for the 
corresponding period last year. 


WirHprawat or L.N.E.R. Trarns.—The London and 
North-Eastern Railway Company has announced its 
intention to withdraw 100 trains now in daily service on 
account of the serious drop in traffic. Most of the trains 
concerned are working on branch lines and carry few 
passengers, but, in addition, certain express trains between 
London and Cambridge and Norwich, Sheffield and 
Manchester, Nottingham and Sheffield, and Leicester 
and Nottingham will be cancelled. The decision will come 
into effect on December 12th. 


L.N.E.R. ApporintMentTs.—The London and North- 
Eastern Railway Company announces that the following 
appointments have been made :—Mr. M. A. Cameron, 
district ger manager, Leeds, to be assistant to the 
passenger manager, Southern Area, in succession to Mr. 
J. W. Oddy, who will be retiring from the service at the 
end of January next; Mr. K. B. Turner, engineer’s office, 
King’s Cross, to be assistant district engineer, King’s 
Cross, in succession.to Mr. H. T. Bird, who has recently 
been appointed district engineer, Boston. 


L.M.S. Freicut Services.—The London, Midland and 
Scottish Railway Company announces the acceleration of 
sixteen additional freight trains to effect a total saving in 
journey times of 17 hours 54 min. per day. Twelve of the 
accelerated trains are on Scottish services, including 
Glasgow to Carlisle, Aberdeen to Perth, Aberdeen to 
Carlisle, Glasgow to Edinburgh, Hamilton to Dundee, 
Perth to Inverness, and Inverness to Wick. The greatest 
individual speed-up is 148 minutes in the running of a 
freight train from Abergavenny to Bushbury (Wolver- 
hampton). 

SouTHERN APPROACH TO WANDSWORTH BripcE.—The 
Highways Committee of the London County Council has 
recommended the acceptance of an estimate of £706,500 
for the construction of a road to connect the southern end 
of the new Wandsworth Bridge with Trinity Road. The 
proposed road has dual carriageways, 30ft. wide, separated 
by a central strip, 5ft. wide. Including the rehousing of 
over 800 persons who would be displaced by the execution 
of the scheme, the total net cost is nearly £779,000, towards 
which the Minister of Transport will make a grant of 
60 per cent. 

WATERLOO AND Crry Rartway.—The Southern Rail- 
way Company has issued a statement with regard to the 
improvement works being carried out on the Waterloo 
and City Railway. New rolling stock to be ordered will 
have considerably increased accommodation and be fitted 
with power-operated doors. Good progress has been 
made with the signalling alterations, and a new con- 
ductor rail has been designed and orders are shortly to be 
placed. Contracts have been placed for the rail welding, 
and arrangements made for noise elimination. Details 
have been agreed with the London Passenger Transport 
Board with regard to a three-way escalator at the Bank 
with low-level access between the Waterloo and City Rail- 
way and the Central Line. 











THE -ADVANTAGES OF STREAMLINING LocoMmoTIVEs.— 
An article in Glasers Annalen compares the results obtained 
from fully streamlined, partly streamlined, and standard 
two-cylinder “ Pacific” locomotives of the “03” class 
on the German State Railways. It is shown that at 
62 miles an hour the relative draw-bar horse-powers 
which can be developed are :—Fully streamlined, 1455 ; 
partly streamlined, 1375; and unstreamlined, 1260. At 
87 miles an hour the equivalent draw-bar horse-powers 
were 1185, 1015, and 800 respectively. According to a 
note on the article in the Railway Gazette, the coal con- 
sumption of the big Borsig 4-6-4 streamlined engines per 
draw-bar horse-power per hour averages 2-45 lb. at 
speeds of 60-62 miles an hour, whereas non-streamlined 
“ Pacific ” engines have a consumption at the same speed 
of 2-75 Ib. 

Ram TRANSPORT OF TELEPHONE EQUIPMENT.—Six 
hundred tons of equipment for new manual and automatic 
telephone exchanges are being sent by train from Coventry 
to Glasgow. In order to carry the delicate apparatus 
which is being made for these exchanges in the Coventry 
works of the General Electric Company, the London, 
Midland and Scottish Railway Company has fitted a 
number of wagons with a special rubber-bearing auxiliary 
springing system, eliminating shock to the containers in 
which the equipment is loaded. More than 250 container 
loads will be worked by the L.M.S. from Coventry to 
Glasgow in the delivery of this apparatus over a period 
of several months, and as the containers are specially 
fitted for this traffic and have to be returned from Glasgow 
to Coventry for further loading, each trip involves a 
journey of 630 miles per contaiper. The fleet of containers 
used will have travelled more than 157,500 miles by the 
time delivery is completed. 


New Roap To Dartrorp TuNNEL.—On the application 
of the Kent County Council the Minister of Transport has 
made a grant from the Road Fund towards the cost, esti- 
mated at £90,000, of acquiring land for the construction, 
of the new arterial road, 9} miles long, which is to form 
the southern approach to the Dartford and Purfleet 
Tunnel. The proposed road will begin at Green Street 
Green, near Farnborough, where it will form a junction 
with the London and Hastings Road. Curving gradually 
to the north-east, it will cross the London and Folkestone 
trunk road near Swanley Junction and terminate at the 
London and Dover road near Pilgrims’ Way, Dartford. 
From this point there will be an inner approach road, which, 
however, will form the subject of a separate grant. By 
providing direct connection with the most important 
roads radiating from London through Kent, the new road 
will afford access from the tunnel to all parts of the south- 
east coast. The width of the road will be 120ft., and the 
proposed lay-out includes dual carriageways, cycle tracks, 


Miscellanea. 





Tm Joun Power Station Exrensions.—It is pro- 
posed to install a further 30,000-kW set at the Tir John 
power station at Swansea. This will bring the capacity 
of the station up to 102,500 kW as compared with its 
present designed capacity of 120,000 kW. 


CarpirF Power Station.—More than half a million 
pounds is to be spent on extensions and developments 
at the Roath power station. In addition to a new 
30,000-kW turbo-alternator with its auxiliary plant, new 
steam-raising plant will be installed, and a new 300ft. 
high chimney and 200ft. high cooling tower built. 


GENERAL Mowat’s RetirREMENT.—The Council of 
the Institution of Mechanical Engineers announces that, 
owing to ill-health, Brigadier-General Magnus Mowat 
has found it necessary to resign the secretaryship of the 
Institution. He has acted as Secretary for eighteen years, 
and in view of his services the Council has conferred upon 
him the title of Honorary Secretary. It is stated that 
the Council is now prepared to receive applications for 
the vacancy brought about by the General’s resignation. 


An Empire WIRELESS CHAIN.—It is reported that 
Cables and Wireless, Ltd., has made to the Government 
an offer to establish a new chain of wireless stations for 
telegraphic and telephonic communication throughout 
the Colonial Empire. The company would install wireless 
equipment at existing cable stations where no com- 
mercial wireless service was already in operation. The 
proposed services would supplement the existing cable 
system and all installations would be made at the com- 
pany’s own expense. 

Power Propvuction 1n U.S.S.R.—At a cost of 1250 
million roubles, a further 880,000 kW is to be added to 
the existing capacity of the power stations in Russia, 
according to the publication of the U.S.S.R. Trade 
Delegation in the United Kingdom. Seven new sets with 
an aggregate capacity of 462,000 kW are to be built, and 
the power output of the stations in Moscow, Leningrad, 
the Urals, and the Don Basin is to be increased. About 
1150 miles of new transmission lines, costing about 
172 million roubles, are also to be built. 


Smvkinc Lone Piers Orr SHOoRE.—A novel method 
was adopted in laying out to sea a 1000ft. long corrugated 
steel outfall sewer pipe from Treasure Island, the site 
of the San Francisco World’s Fair. Before the pipe was 
towed out for sinking in position waxed paper flotation 
tubes were fastened to it by wrapping paper. A rip 
cord was placed between the pipe surface and the wrapping 
paper. When the pipe was in position the cord was 
pulled, tearing away the wrapping and freeing the 
flotation tubes, enabling the pipe to be sunk by pairs 
of concrete weights slung along its length. 

P.W.A. GRANTS IN THE UnrTED States.—In the first 
stage of its 1938 programme, the Public Works Adminis- 
tration in the United States has made allotments to 
6417 non-Federal projects with a total estimated cost of 
over 1482 million dollars, and 1052 Federal projects for 
over 195 million dollars. The non-Federal allotments 
involve loans of nearly 49 million dollars, and grants 
of over 666 million dollars. Amongst the larger projects 
to receive grants were a highway programme in 
the state of Michigan, which received over 4 million 
dollars ; bridges in Pittsburgh, receiving over 5 million 
dollars; and a bridge and road-building programme in 
Connecticut, receiving a grant of over 6 million dollars. 


INFLAMMATION OF CoaL Dust CLoups.—A recent 
paper by Messrs. T. S. E. Thomas and R. V. Wheeler before 
the Midland Institute of Mining Engineers at Sheffield, 
described experiments made to determine whether such 
clouds of coal dust as may be produced under modern 
conditions of machine mining, and sometimes appear to 
be of considerable density, can be ignited by an electric 
arc, and whether flame can spread through them. It was 
concluded from the experiments that for the inflammation 
of clouds of bituminous coal dusts by electric arcs, as 
by other means, a density of not much less than 0-05 oz. 
per cubic foot of air is necessary. The density of a cloud 
of coal dust can be estimated, very roughly, from its 
ability to obscure a light. The estimation is necessarily 
only approximate, because an assumption has to be 
made as to the mean size of the particle in the cloud. 
On the assumption that a reasonable value for the mean 
size of the particles in a dust cloud at, say, a loading 
point from a conveyor is 15 microns, a cloud of the 
minimum concentrations necessary to propagate flame 
(about 0-05 0z. per cubic foot of air) would completely 
obscure a 4 candle-power light at a distance of 10ft. 
REINFORCED Woop as A StrucTuRAL MATERIAL.— 
The characteristics and advantages of wood which has 
been reinforced by impregnation with synthetic resin 
were outlined by Mr. C. D. Philippe, of Bakelite, Ltd., 
in the course of a paper on “ Plastics” read before the 
Institution of Structural Engineers in Leeds. He said 
the latest developments follow closely along the lines of 
the laminated material practice, t.e., veneers of wood are 
treated with bakelite resins, built up into boards and beams 
of required size, and consolidated under heat and pressure. 
Beams 30ft. long can be built up without any fear of weak 
spots as the veneers can be selected. Distortion and 
change of dimensions through atmospheric conditions 
are eliminated, and tensile strength is maintained while 
compression, shear, and modulus of elasticity are con- 
siderably improved. To some extent the physical pro- 
perties can be controlled and it may be possible, if the 
full requirements are known, to manufacture a material 
with a balance of selected physical properties for any 
specific purpose. Fabric inserts for strengthening pur- 
poses can take the form of impregnated fabric introduced 
between the laminations in built-up boards or as laminated 
fabric pieces let into solid wood beams. In both cases 
by this method strengthening at sections and ends sub- 
jected to heavy shearing or bearing forces can easily be 
obtained. Where loads are applied to timber through 
bolts, splitting is liable to occur, which can be overcome 
by fabric reinforcement. In a series of tests carried out 
it was found that if two }in. thick laminated fabric pieces 
were let into a 3in. square beam, four bolts in this rein- 
forced end proved stronger than nine bolts in the plain 





Air and Water. 


Toe ‘“ Mauretanisa.”—The Cunard-White Star liner 
** Mauretania,” now being built by Cammell, Laird and 
Co., Ltd., has been moved to the fitting-out berth in the 
wet basin, which was recently vacated by the aircraft 
carrier H.M.S. “‘ Ark Royal.” It is announced that the 
** Mauretania ”’ will leave the Mersey on her maiden voyage 
to New York on June 17th next. 


Cuiatms or Coastal Surpprnc.—The coastwise shipping 
industry of this country, comprising several hundred 
firms of liner and tramp ship owners, has joined the 
demand for transport law revision. It is to make repre- 
sentations to the Government through the Chamber of 
Shipping with regard to the recent demands of the railway 
companies for relief from legal obligations. 





A TouRKIsH SHIPBUILDING OrDER.—It is reported that 
the Turkish Ministry of National Economy has placed a 
contract for eleven new merchant ships with Swan, 
Hunter and Wigham Richardson, Ltd. The ships range 
in size from 900 to 1800 tons each, and the value of the 
order is £1,800,000, which will be payable through the 
£16,000,000 credits obtained from this country by Turkey 
in May last. 

Lone-pistance Fuiicut AccipENT.—The German 
“Condor” aeroplane which recently completed a flight 
from Berlin to Tokyo in just over forty-six hours, was 
forced to descend in the sea in Manilla Bay on Sunday, 
December 4th, on its return flight. The machine sank, 
but its crew of five and one passenger were rescued. 
When nearing Manilla a petrol pipe fractured and the 
machine came down in the sea 200 yards off Rosario 
Point, 15 miles from Manilla. 


SHIPBUILDING IN THE UnitepD Srates.—The United 
States Maritime Commission has forty-three ships on 
order, and plans have been completed for another 
standardised type of cargo vessel, the C-1 design, bids 
for the construction of which will soon be invited from 
shipyards. The C-1 type will be somewhat smaller and 
slower than the C-2 or the C-3 type vessels. They will 
be approximately 7500 deadweight tons, have a length of 
395ft. at waterline, develop 4000 H.P., and have a speed 
of 15 knots. 


Surzz Canat Trarric.—During the first nine months of 
this year 4633 vessels passed through the Suez Canal, a 
reduction of 378 on the corresponding period last year. 
The net tonnage of the ships in passage totalled 25,753,000. 
The tonnage of mail ships increased by 574,000 tons, while 
that of other merchant ships in a loaded condition decreased 
by 1,027,000 tons. Vessels in ballast declined by 436,000 
tons, of which tankers accounted for 317,000 tons. During 
the nine months the total receipts amounted to £7,284,700 
a reduction of £971,000, or 11-7 per cent., as compared 
with last year. 


IMPROVEMENT Works at SourHamMpron Docks.— 
Work is to begin at once on importan alterations to 
berths Nos. 34, 35, and 36 in Southampton Docks. A 
contract has been placed with Sir Robert McAlpine and 
Sons, Ltd., for the widening of the quayside at the berths 
mentioned by 35ft., along a 1600ft. frontage. This 
operation will take, roughly, about ten months to com- 
plete. The opportunity will also be taken during this 
extensive reconstruction of the quay to remove the 
present 6ft. balcony along the face of sheds Nos. 35 and 
36 at the first floor level, and replace it with a 1Ldft. 
balcony, which will be supported by steel stanchions. 


Care oF Surps’ Carcors.—A paper on the care of 
cargo at sea was read by Lieut.-Commander O. D. Colvin, 
Mr. W. H. E. Hahne, and Mr. M. R. Colby before the 
Society of Naval Architects and Marine Engineers in 
New York. The system described entailed the proper 
mechanical distribution of a large volume of air through 
the cargo and holds, independently of the force and direc- 
tion of the wind. It called for a simple duct system in 
each cargo space connected up to fans. Connection between 
the ducts and the atmosphere was by means of weather- 
proof ventilator heads. A second part of the proposed 
system was an air-treating unit to enable air to be dried 
or humidified as required and conveyed to the cargo spaces 
by way of a blower and pipes. 


Lonpon Docxs.—At a recent meeting of the Institution 
of Civil Engineers, Mr. R. Robson Liddell described the 
improvements carried out at the Royal Docks in the Port 
of London. The Royal Docks are the Royal Victoria 
Dock, opened in 1855; the Royal Albert Dock, opened 
in 1880; and the King George V Dock, opened in 1921, 
the aggregate enclosed water area of the docks being 
247 acres within a dock estate of 1102 acres. The speaker 
said that the deepening of the north quay and channel 
of the Royal Albert Dock to 34ft. below impounded 
water level was completed in 1936, and when the deepen- 
ing of the Royal Victoria Dock to 31ft. below impounded 
water level was accomplished, the total increases over the 
original depths in those docks would be 7ft. and 5$ft. 
respectively. 

New Navat OrpEers.—On Tuesday, November 29th, 
it was announced that the Admiralty had decided to 
entrust, subject to the settlement of certain details, the 
construction of the new depét ship for destroyers of the 
1938 programme, to John Brown and Co., Ltd., of Clyde- 
bank. It is understood that the new ship, which will be 
constructed at a cost of about £750,000, will be generally 
similar to H.M.S. “ Tyne,” which is now being com- 
pleted at Greenock. The new contract is expected to give 
employment to the many men who are now engaged on 
the completion of the submarine depét ship, H.M.S. 
“Forth,” which, it may be recalled, was launched at 
Clydebank in AugustJast. It may also be recorded that 
Yarrow and Co., Ltd., of Scotstoun, have recently received 
an important naval order for the boilers and machinery of 
a new Yugo-Slavian flotilla leader, the hull of which will be 
built by Adriatic Shipyards, Ltd., of Split, Yugo-Slavia, 
in which firm Messrs. Yarrows have an interest. Some 
years ago Yarrows built the flagship of the Yugo-Slav 
destroyer fleet, the flotilla leader ** Dubrovnik,”” which 
order was followed by others, including the turbines and 
boilers for three destroyers. The latest order marks a 
useful addition to the work of already busy engine and 





wood. 





and footpaths. 





boiler shops. 











646 THE ENGINEER Dec. 9, 1938 








PILING SCHEME ON RIVER NENE AT WISBECH 
W. AND C. FRENCH, LTD., BUCKHURST HILL, CONTRACTORS 


(For description see page 641.) 






















































































FiIG.9-RIVER AT LOW WATER, SHOWING STONE SHOALS FIG. 10—EXPERIMENTAL STEEL SHEET PILING 
FIG.11—PILE HANDLING AND DRIVING EQUIPMENT FIG.12—LOWER END OF PILE FRAME 
FIG. 13—GROUTING BAG IN POSITION FIG. 14—COMPLETED SECTION OF PILING 
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THE MORAL OF MEAL MONDAY. 


OnE at least of the Scottish universities still 
grants its students a traditional day’s holiday in 
the middle of each term. ‘‘ Meal Monday,” as it is 
called, is the survival of an old custom in accord- 
ance with which the students were allowed to 
return home in order to obtain a fresh supply of 
their staple article of diet. Much lies behind the 
origin and decay of this simple custom. Its 
establishment in the remote past tells a tale of the 
once proud penury of Scotland’s sons and of their 
determination to educate themselves in the face 
of all difficulties, even at the cost of physical 
suffering. Their ardour, as we know, was fully 
justified by the instruction they received. For- 
tunate alike in their students and their professors, 
the Scottish universities rose in fame and began to 
attract alumni from distant parts. On the far 
side of the border there was some disposition to 
regard them with contumely. Nevertheless, many 
an English student during the eighteenth century 
journeyed northwards from the Isis and the Cam 
to complete his education in Scotland. With this 
influx of students to whom meal was a strange 
food the significance of Meal Monday began to 
wane. Then with the spread of a softer way of life 
it ceased to have any real meaning. To-day it 
survives merely as a welcome relief from the 
labours of study. There are those who would 
argue that with the decay of its original significance 
the universities lost something of their repute as 
seats of leadership and sound learning. The 
occasion does not require us to debate this point. 
Rather would we concern ourselves with the loss 
which the students suffered, the loss of that 





incentive to achievement which adversity inspires. 

Yontrast the student of old returning to his bare 
lodgings with a sack of meal across his shoulders 
with his successor of to-day, who looks to his college 
authorities to provide the meal and even the spoon 
with which to sup it. The picture invites us to ask 
a number of questions. Has the acquisition of 
learning been made too easy? Do our modern 
educational methods rob the student of the desire 
and the opportunity to educate himself in the true 
sense of the word ? Is it invariably wise to smooth 
the pathway to knowledge by all practicable 
means or is it possible that knowledge, lightly come 
by, is, like wealth similarly acquired, likely to be 
lightly lost ? 

A report recently issued by the National Union 
of Students deals with “university life and 
teaching in relation to the needs of modern 
society.” It bears as a general title the words 
“The Challenge to the University.” The com- 
pilers of the report might be well advised, if they 
were to re-read it in the light of the questions we 
have just enunciated. In our view the report is as 
much a challenge to the modern student as it is to 
the modern university. If all the recommendations 
embodied in the report were adopted, students 
would find their pathway to a degree very consider- 
ably smoothed and, in general, the smoothing 
process would be carried out at the expense of 
others. On the academic side the regulations 
restricting the choice of subjects qualifying for a 
given degree would be slackened to the “ fullest 
_| possible” extent, lectures on general subjects, 
such as economics, being provided for all students 
without extra fee. Compulsory attendance at 
lectures would be abolished and an extension of 
individual tuition would be instituted at the 
“earliest possible” moment. The _ existing 
examination system would be overhauled by com- 
mittees composed of university authorities, staff 


5|and students with a view to diminishing the 


importance attached to written examinations and 
to facilitating second attempts. Existing three- 
year courses would be extended to cover four 
years, the extra cost involved for the student being 
met by an additional grant. These and other 
suggested modifications and developments on the 
academic side would require an increase in the 
university’s expenditure on staff, libraries, build- 
ings, and maintenance. To meet that increase the 
students would co-operate with their university 
authorities to bring pressure upon the National 
Treasury to increase its grants. On the social side 
the resolutions urge that free and compulsory 
medical examination at regular intervals should be 
provided and that a health insurance scheme within 
the reach of every student should be instituted. 
Provision should be made for gymnastics, swim- 
ming, and physical training, attendance to be 
voluntary, but to be included within the university 
time table. The student’s health should be looked 
after, investigations being made into the quality 
of food provided in lodgings and hostels and into 
the general conditions prevailing in them. Every 
student should be given an opportunity of living 
in a university hostel at a fee which would exclude 
no one and a national campaign for “ more and 
better hostels ” should be organised. Scholarships 
and other grants would, naturally, be increased to 
cover the extra cost to the student of these develop- 
ments on the social side. 

With certain of these recommendations we find 
ourselves in sympathy, up to a point. Individually 
some of them are to be commended, but when we 
consider them as a whole they are seen to possess 
a common general trend which we feel sure is in 
the best interests neither of the universities nor of 
the students. When we look back upon the history 
of achievement in any profession or walk of life 
we must be struck by the frequency with which 
the great pioneers were men who had faced hard 
educational struggles in their young days. That 
the very struggle to acquire education, apart from 
the education itself, helped them to their subse- 
quent successes is a conclusion from which it is 
difficult to escape. Watt, Telford, Fairbairn, the 
elder Brunel, Bidder, Carnegie, and many another 
name associated with our own profession stand 
forth to support the truth of this conclusion, and 
in all other callings in which merit is free to rise 
by its own exertions there are numerous examples 
of the same thing. It may be wholly impossible 
to return to the Spartan conditions of former 
student and university life. We cannot deliberately 
decline to take advantage of modern developments 
in methods of imparting knowledge nor deny to the 
students the common conveniences of modern 
civilisation. Nevertheless, when we study the 
recommendations of the National Union of 





Students, the recollection of ‘‘ Meal Monday,” and 
all that at one time it stood for, is forced upon us 
and leaves us wondering whether some modicum 
of real hardship in the acquisition of learning would 
be wholly bad for the modern student. Most 
people are now agreed that the universities ought 
to be training grounds of character as well as of 
intellect. The view is quite commonly expressed 
that they are more successful in the second than 
in the first respect. It is not entirely the fault of 
the universities. Some blame must be laid at the 
door of our modern way of life and the factors 
present in it which encourage the prolongation of 
the spoon-feeding stage to an extent covering the 
first third of man’s allotted span. Education 
should be an adventure. To remove all trial and 
hardship from it saps its value as a preparation for 
the struggle of the uncloistered years to come. 


Production and Efficiency. 


In nearly all branches of engineering—as in 
most other things—the law that is known to 
economists as that of diminishing returns operates. 
In other words, the rate of progress of new inven- 
tions or new processes or new methods of operation 
or of manufacture tends to become asymptotic. 
But the curve is never a smooth and continuous 
one. It moves forward usually in fairly well 
defined steps as if it were controlled by a rather 
irregular quantum system. The history of the 
steam engine may be used as an illustration. 
Dating it from the earliest years of the eighteenth 
century we find the Newcomen engine making 
slow progress in efficiency until a point had been 
reached at which further advance had almost 
ceased. Then the Watt and Trevithick engines 
came upon the scene and the curve turned 
rapidly upwards. Continuous progress and de- 
velopment followed. Mechanical and thermal 
efficiency continued to increase for nearly a hundred 
years, but at a diminishing rate, until towards 
the end of last century it was very difficult indeed 
to squeeze another portion of a per cent. out of 
the heat energy supplied to the cylinders. The 
curve of heat engine efficiency continued, indeed, 
to move upwards, but principally owing to boiler 
developments, superheating, improvement in con- 
densers, feed heating, and so forth. All the devices 
that inventors could think of—poppet valves, 
forced lubrication, steam jacketing, and such 
things—only effected slight advances in the 
efficiency of the engine itself. Then came the 
Parsons turbine. It started further back than 
the best reciprocators of the day. The steam con- 
sumption was at first very high—in the nature of 
200 Ib. per brake horse-power per hour; but, 
again, there was a rapid fall. In a few years 
Parsons had reached the highest efficiency of the 
most economical steam engine of equivalent size, 
and in a few more passed it by a comfortable 
margin. Now the upward curve of the turbine 
itself has ceased. Little more can be got out of 
the steam in the turbine casing, and improve- 
ment is continued largely by advances in the 
generation and preparation of the steam and the 
subsequent disposal of it. 

We have taken the steam engine as a convenient 
example, but whatever we care to look at we see 
the same thing. Rapid advance, diminishing 
rate of progression, an almost stationary condition, 
and then the appearance of a radically new inven- 
tion. Of course, there is a limit even to the 
latter ; we cannot exceed 100 per cent. efficiency. 
Hence it may be said that the law of diminishing 
returns applies both in the horizontal direction— 
the improvement of special types—and in the 
vertical direction as the limit attainable under 
physical law by any conceivable type is approached. 
Whilst we have considered only a particular 
application of the law, there is little or no doubt 
that it obtains in quite other directions. Consider 
the production of commodities. When hand 
operation is replaced by machine operation the 
rate of output per operative increases quickly 
till a point is reached at which no further augmenta-. 
tion is possible by existing methods. Then some- 
thing new is invented—say, die casting or indus- 
trial plastics—and a new curve of progress is 
started, it, also, gradually approaching the 
asymptotic. If we concentrate attention on a 
single part of the curve alone, which must be that 
for the conditions as we know them, the interesting 
question arises, Where should we stop? Where 
should we recognise that it is not economical to 
look for further improvements ? That, broadly, 
was the subject of the Presidential Address which 
Professor A. L. Bowley read before the Royal 
Statistical Society a few weeks ago. The author 
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was concerned rather with propounding problems 
for research than with definitive deductions from 
such facts as are available, and those who care to 
read the extracts which we reprint on another page 
of this issue will see he gave his audience a good 
deal to think about, and even to wrangle over. 
It would be easy to pick out items even from the 
paragraphs we reprint and to discuss each one 
from many angles. We leave that to our readers. 
For the moment we concentrate attention on the 
larger aspects of the problem. Here we find 
ourselves faced at the outset by the question— 
“What is efficiency of production?” At first 
sight it would seem to be sufficient to measure 
it only by the economic yardstick, and to say that 
the limit of efficiency is reached when no additional 
profit can be made by any change. Professor 
Bowley takes a larger view. ‘Such an examina- 
tion,” he says, “ must relate a definite standard 
of living to a given aggregate effort, after any 
reorganisation of production and distribution 
that may be regarded as desirable has taken 
place.” To put that in other words, it means 
that an advance which would not have been 
worth while with the lower standard of living of, 
let us say, eighty years ago, may be worth while 
to-day. For example, it would have been 
fruitless to spend money on plant for the mass 
production of ash-trays in Victoria’s day, but it 
now is worth while when the consumption of 
cigarettes runs into many millions a year. Or, 
again, it was not worth while building highly 
economical locomotives when the train miles were 
few. Productive efficiency is conditioned by the 
standards existing at the moment. That, as 
a matter of fact, isa vital point. People talk 
glibly enough about the possibility of reducing 
the working hours down to as little as four a day 
by technological advances. But, obviously, we 
cannot say how many hours a day we must work 
until we define exactly what we want. If our needs 
are extremely small we might supply them 
in an hour or two; as they get greater more 
hours must be worked to provide them. The fact 
that we can accelerate the means of production 
will only modify—it cannot remove—this con- 
clusion, for part passu with increase of output 





per hour worked we invariably increase the 
demand, or, put in another way, we improve the 
standard of living by cheapening the supply of 
commodities. Hence, in considering the larger 
issues of the economics of production, and, we 
may add, of services, we have to seek for a datum 
by which to make comparisons. That datum is 
extremely elusive, for it is being continually 
changed by the very thing—rate of production— 
that one is seeking to control by it; in fact, it 
would seem to be practically hopeless to attack 
the problem Professor Bowley sets from that 
standpoint. Indeed, he himself does not make the 
attempt, but enters upon a discussion of the 
value of economics in specific instances. For 
example, he insinuates that even if energy were 
given away free the reduction in the cost of articles 
made or services rendered by it would only fall 
by 10} per cent., and he notes that “the fuel 
expense is almost negligible in relation to the 
whole cost of passenger transport.” 

We cannot stay to examine such interesting 
points as these, and we regret that space does not 
permit us to reprint the sections of his address 
which Professor Bowley devoted to Distribution. 
If the research which the Professor had in mind 
is ever carried out, the association between the 
efficiency of production and the means of distribu- 
tion will call for careful examination. It is a 
notable fact that the ratio of the number of people 
engaged in the distributing trades to those in the 
production trades has increased enormously. 
In part that is due to the increased production 
per person employed, but in part it is certainly 
due to the necessity of forcing sales. In order to 
produce the unit efficiently it must be made in the 
mass. The problem then is to get rid of the 
enormous yield of the product. To discuss all 
the repercussions which ensue would lead us too 
far at the moment. But it must be noted that 
excess production, even though it be accompanied 
by an apparent immediate appearance of efficiency, 
may, in fact, measured by a larger scale, prove to 
be the very reverse. That is now coming to be 
recognised, but so far no sure means of “ planning 
in advance,”’ and other schemes for checking over- 
production, have been devised. 








The Paris Aircraft Show. 


— —~o————— 


HE Salon de IlAviation was opened in the 

Grand Palais in Paris on November 25th and 
will close on December 11th. On the present occasion, 
interest lies not so much in what is seen of the actual 
French production as in indications of developments 
that are now taking place and are not, perhaps, 
sufficiently recognised. These indications relate to 
the equipment of the six national factories which 
were created after the passing of the law of August, 
1936, to nationalise armament manufacture. Until 
then a iarge number of aeroplane builders depended 
upon the State to keep them supplied with orders for 
machines which they had to build to their own 
designs and wait for confirmation until the Air 
Ministry was satisfied with their behaviour on trial. 
There was no definite policy of aircraft construction 
in the service that eventually became the Air Ministry. 
Makers were left to their own devices to meet a 
situation that appeared to offer no certain issue. 
There was great loss of time and expenditure of money. 
in determining what policy should be pursued. When, 
therefore, the need for an accelerated production 
of a certain number of accepted types of machine 
became urgent, the question arose whether makers 
were in a position to deal with the problem of mass 
production. There were objections on the ground 
of too great a centralisation of the industry within 
a limited area near Paris. Difficulties were encoun- 
tered in organising the industry as a whole in a manner 
which would meet the pressing demand for military 
machines. The State therefore expropriated the 
companies manufacturing military machines and 
formed six national companies to lay out as many 
factories in different parts of the country, while 
retaining existing works in the neighbourhood of 
Paris for auxiliary production. These works will 
eventually be removed to the national manufacturing 
centres. During the preliminary period of the new 
organisation, with the laying out of factories in the 
north, south, west, south-west, and south-east, and 
their equipment with modern plant and machinery, 
there could obviously be little increase in the normal 
output of machines. At the end of two years the 
national factories and their auxiliaries in the Paris 
region are beginning to turn out aircraft by efficient 
mass-production methods. It is affirmed that soon 


after the New Year the factories will be manufacturing 





200 aeroplanes a month, but there is no assurance 
that a sufficient number of engines will be available 
to equip. them. The Air Ministry states that the 
deficiency will be made good by purchasing engines 
abroad until home makers are able to supply all that 
are needed. 

If it were not for the considerable increase in the 
means of production, and the high standard of tech- 
nical skill employed, a wrong impression might be 
created by a comparison between the French aero- 
planes at the Paris Show and those of some other 
countries. Through a dispersal of effort the French 
are late in keeping pace with the international 
production, and now that the industry is being 
efficiently organised the actual results are too recent 
to permit of anything that is new being shown. The 
organisation is not even yet complete. The recent 
appointment of Monsieur A. Caquot as general 
manager of ali the national companies is intended to 
ensure unity of action in speeding up the production 
of types of machine evolved by firms whose designers 
and téchnical staffs have been transferred to the 
national companies. More prominence is given in the 
French section to big commercial aeroplanes, some 
of them of old types. Two seaplanes for the North 
Atlantic service are shown, as well as a small model 
of the Lioré-Olivier, which is apparently a modifica- 
tion of the machine that was under test two years 
ago. The Potez seaplane for the same service is 
represented by a large-size flying model of what is 
to be the final machine with six engines developing 
altogether 5580 H.P. Its total weight will be 40 tons, 
and the cruising range is said to be 5000 miles. The 
machine is a monoplane with the usual arrangement 
of engines under the wings on each side of the fuselage. 
The other North Atlantic machine constructed by 
the National Centre Company is a flying boat with 
retractable wheels. On each side of the body a 
gondola with tandem engines and fore and aft pro- 
pellers is trussed to the body and wing. Retractable 
wheels under the boat and a swivel tail wheel allow 
of the machine landing on ground. These seaplanes 
are still experimental and are not included among 
those at present being built for the North Atlantic 
service to be carried out by Air France. The big 
Marcel Bloch aeroplane is constructed on the unit 
principle with straight wings deeply filleted at the 





body and four engines carried in the wings. It is 
a notable example of the big type of machine with 
high-power engines and clean lines. The Lioré-Olivior 
bombing machine, which dates from some time 
back, is being constructed by the National Sud-Est 
Company. 

Among foreign machines the Fokker pursuit 
aeroplane is of entirely new design with two engines 
housed in the body and propellers fore and aft. 
The body is shorter than the usual fuselage form, the 
tail being replaced by two tubular booms which are 
secured to the wings and extend to the rear where 
they carry the rudders and elevator. The cockpit 
is between the tandem engines and the pilot has a 
view unobstructed by the wings. The body is built 
up of welded chrome molybdenum steel tubes and 
has a surprising artillery equipment with guns in 
the wings. The pilot is protected by armour-plated 
shields. The spars and ribs of the wings and the 
booms are of duralumin, and the wing covering is 
of the same material. The Walter engine is of the 
inverted type with twelve air-cooled cylinders. 
Each engine develops 528 H.P. at 2600 r.p.m. at 
a height of about 14,000ft. Advantages claimed for 
this machine are that, apart from its armament and 
protection, it can be handled and manceuvred with 
great precision and facility, and is effective in diving 
tactics. On the Polish stand there is a combined 
bombing and pursuit aeroplane that is capable, it 
is claimed, of flying at close on 300 miles an hour at 
an altitude of 32,000ft. Germany shows a Dornier 
machine and examples of metallurgical products for 
aeroplane construction, precision instruments, and 
other manufactures, as well as a presentation of 
views, models, and documents illustrating the German 
organisation for training pilots. The British participa- 
tion consists of Bristol and Hawker machines, and 
a nicely arranged R.A.F. stand with ‘‘ Hurricane ” 
and ‘Spitfire’? machines. Contrary to previous 
Shows, there is little to indicate any interest in 
popular flying in France, the explanation being that 
insufficient financial support was given to clubs that 
were formed to encourage flying. 

The engine section is, perhaps, attracting more 
interest than the machines in consequence of the 
difficult situation in which the French national 
companies are placed through inadequate supplies 
of suitable engines of French manufacture. Apart 
from Gnome et Rhéne, Hispano-Suiza and Renault, 
there are few French builders specialising in aero- 
engines with any success. In view of the require- 
ments necessary to keep pace with an accelerated 
aeroplane production, the State is giving the fullest 
encouragement to this branch of the industry, and 
has nationalised the engine works at Argenteuil 
of the former Lorraine Automobile and Engine 
Company. As the State does not compete with 
private industry the company has been created in 
conformity with the legislation and the State holds 
two-thirds of the shares. Although nominally private, 
the company is under the control of the State, which 
provides facilities for modernising the works with 
a view to the greatest possible production. The 
Lorraine engines are of the radial type up to eighteen 
cylinders and developing up to 1000 H.P. The 
Renault fourteen-cylinder radial engine is declared 
to develop more than 1000 H.P. at an altitude of 
12,800ft. There are complaints in France that in 
aero-engine construction French builders are out- 
paced by foreign makers. Alsthom, which is now 
building engines under a British licence, shows a 
Bristol ‘‘ Hercules ” fourteen-cylinder radial engine 
developing a maximum of 1395 H.P. Other foreign 
licences are being acquired for working in France, 
and new firms have entered the industry, including 
Potez and Marcel Bloch. If engine production has 
failed to keep pace with aeroplane construction, and 
if performance has not reached that recorded in 
foreign countries, the explanation is to be found in 
the meagreness of the financial support which has 
always checked research and experiment and the 
costly tests to which the engines had to be submitted. 
This state of things is now being changed with more 
active research and experimental work, and there is 
every indication that France has entered upon a 
period of initiative and development in engine design 
and construction that will enable her fully to keep 
up with progress in her aircraft construction. At 
present, initiative comes from foreign countries, 
as is made evident by a comparison with the engines 
exhibited in the foreign sections of the Show. The 
Mercedes-Benz twelve-cylinder inverted oil engine 
for airships is suspended from two trunnions on each 
side of the inverted crankcase with rubber vibration- 
absorbing blocks on the trunnions, and this arrange- 
ment is adopted by a French and some foreign 
makers. There are also heavy-oil radial airship 
engines, but those for aeroplanes run on petrol. 
The Walter engines from Czechoslovakia follow 
closely the German technique, which has also 
influenced in some degree the practice of French 
makers who are exploring all avenues in engine 
design. The inverted engine was introduced by 
French makers many years ago. The stands of five 
British engine companies and the exhibition of 
four British aeroplanes which have given remark- 
able performances, together with the participation 
of the Royal Air Fores, are symbolical of the 
close contact between the aviation forces of the 
two countries. 
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Obituary. 


SIR THOMAS OCTAVIUS CALLENDER. 


Ir is with regret that we record the death on 
December 2nd of Sir Thomas Octavius Callender, 
deputy chairman and managing director of Callender’s 
Cable and Construction Company, and a pioneer of 
electricity supply. Born in Glasgow in April, 1855, 
he was educated at Greenock, London, and Boulogne, 
and in 1877 joined his father Mr. W. O. Callender in 
founding the firm of Callender and Sons for promoting 
the use of Trinidad bitumen for road-making and build- 
ing purposes. His interest in electrical affairs began in 
1880 during a visit to St. Petersburg, where he was 
greatly impressed by an extensive installation of 
Jablochkoff candles in the Opera House, an electrical 
innovation that was to be seen at the Covent Garden 
Opera House three years later, when Callenders 
installed the underground mains. In consequence of 
these and other early examples of electric lighting, he 
became a strong believer in the future of electricity 
and was insistent that his firm should do all it could 
to foster electrical business. 

When in 1882 Callender’s Bitumen Telegraph and 
Waterproof Company was formed, he was appointed 
manager, and occupied that position until the regis- 
tration of Callender’s Cable and Construction Com- 
pany in 1896, when he was appointed managing 
d.rector. That position he held up to the time of his 
death. In the early days, valuable assistance was 
rendered by his brothers William and James, both of 
whom he survived. Travel p ay:d alarge part in his 
life, and his visits to various parts of the world resulted 
in many important contracts. When the company 
began laying underground mains, no recognised 
method existed for protecting them, but Sir Thomas 
(then Mr. Callender) devised a scheme of protection 
that proved successful. Cast iron troughs in 6ft. 
lengths with socketed joints to form a continuous 

system were used. At regular intervals in these 
troughs were bridge pieces of wood or porcelain for 
maintaining the cables in their proper position. 
After the cables had keen placed on the bridges 
molten refined Trin:'dad bitumen was poured in to 
cover the cables and fill the troughs. Consisting of a 
homogeneous mass of vulcanised bitumen cable in 
the centre and solid refined bitumen on the outside, 
the system proved to be very effective, and became 
known throughout the electrical industry as Callen- 
der’s solid system. When a demand arose for lessen- 
ing the cost of laying, wooden troughs came into 
use, but while under certain conditions they were 
satisfactory, earthenware troughs were subsequently 
substituted, although the company continued to 
favour its standard system with cast iron troughs. 
Developments in A.C. and increasing supply voltages 
led to attention being paid to lead-sheathed steel- 
taped armoured cables for laying direct in the ground, 
a system which offers considerable advantages, 
especially on the score of lower costs. 

Priof to 1882 there were no regulations under 
which electricity supply undertakings were em- 
powered to open up streets for laying mains. In that 
year the Electric Lighting Act was passed, but was 
found to be most unsatisfactory in its provisions. 
Some of the large municipal authorities already 
possess:ng other forms of distribution were able to 
carry out to a limited extent electricity supplies 
within their areas, but they declined to give others 
who desired to supply electricity the powers neces- 
sary to open the streets. Speaking of the trials and 
troubles of those early days at one of the Institution 
of Electrical Engineers’ commemoration meetings 
held in 1922, Sir Thomas explained that as they could 
not get permission to put cables under the ground, 
they often did so without permission. They laid 
many miles of cables and were seldom challenged. 
On one occasion the Charing Cross company desired 
to run mains to Lambeth and after careful considera- 
tion it was decided to begin the work on a Saturday 
before an August Bank Holiday, when the Courts 
were closed, and no one could get an injunction. By 
3 p.m. on the Saturday afternoon several hundred 
men were tackling the job and on Tuesday morning 
the cables were la‘d and the paving replaced. His 
company received many threatening letters, but in 
the end nothing happened. Some time afterwards 
the Charing Cross company regularised its position 
by obtaining the necessary provisional order, but the 
mains then scheduled had been laid for years. 
Although the opening of roads caused no end of 
people to ask what was being done, those engaged 
on the work said that they had no idea. If pressed 
for information, however, the man in charge explained 
that they were laying Post Office telegraph cables. 
But Sir Tom’s main ditticulties in those early days were 
not of an engineering nature. The great trouble was 
to arrange finance to carry the work through. 
Beginning with the Chelsea Electric Supply Company, 
however, which sought powers of supply soon after 

the 1882 Act came into force, the Callender company 
rendered financial help, and subsequently gave the 
same assistance to many other companies. Even 
to-day help is sought from the cable-making firm, in 
spite of the better conditions prevailing under the 
new Acts. 


In 1904 Sir Thomas visited India and established 


THE construction and still more the operation of 
a furnace was for a long time largely a question 
of rule of thumb. To-day there is a science of furnace 
technology and no one will dispute that the more a 
furnace operator knows of this the easier it will be 
for him to avoid costly mistakes. 
modern competition demands high furnace efficiency, 
both for the primary metallurgical operations and 
the subsequent engineers’ manipulations. 


but within these the output of a furnace must be 
directly proportional to the heat input. 
factors on which high furnace efficiency depends 


in that country in a position to place orders and his 
company. Special staffs were sent from England to 
deal with contracts, and some members of those 
staffs remained in India to establish permanent offices 
in Bombay and Calcutta. He paid many other visits 
to India, and when the development of railway elec- 
trification began in that country his company carried 
out the overhead equipment and cable work for the 
Bombay, Baroda and Central Indian Railway. 
During his travels he was instrumental in securing 
much other work in various parts of the world, and 
while in South Africa in 1930 consolidated arrange- 
ments in respect of the supply of cables to Rhodesia 
and mining areas. Under his guidance the com- 
pany extended its activities in various directions, 
apart from the supply and laying of cables. For the 
British grid his firm supplied a considerable mileage 
of 132-kV overhead lines, not to mention other lines 
in Great Britain and elsewhere working at lower 
pressures. 

Sir Thomas was also associated with the early use 
of electricity in coal mines, an association which 
began in 1891 when his firm carried out a contract 
at the Abercanaid Colliery, Merthyr, one of 
the first collieries to replace pit ponies by under- 
ground electric haulage. With early electric railway 
and tramway work in this country he was also con- 
nected. Between 1889 and 1890 his firm supplied 
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SIR THOMAS CALLENDER 


and laid jute-impregnated cables for the South London 
Railway operating at the time between Stockwell 
and London Bridge, and a year later the cables for 
the South Staffordshire tramway system between 
Walsall, Wednesbury, and Darlaston. 

Although holding the positions of deputy chairman 
and managing director of Callender’s Cable and Con- 
struction Company and chairman of Callender’s 
Share and Investment Trust, Sir Thomas found time 
for many other activities. He was on the boards of 
the Lancashire, the Yorkshire, and Scottish electric 
power companies, was chairman of the St. Helen’s 
Cable and Rubber Company and the Herne Bay and 
District Electricity Supply Company, a director of 
the Anchor Cable Company, the Enfield Cable Works, 
W. T. Glover and Co., and Thomas Bolton and Sons. 
He was also a director of electricity supply and manu- 
facturing organisations whose spheres of activity 
are in India, Egypt, East Africa, the Near East, 
South Africa, and the United States of America. He 
was also a Vice-President of the Federation of British 
Industries. It would be almost impossible for anyone 
to claim a more intimate connection with the elec- 
tricity supply and distribution industry which owes 
much to his untiring energy and ability. He was 
honoured by knighthood in 1918. 
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Modern Furnace Technology. By H. ETHERINGTON. 
London: Charles Griffin and Co., Ltd. 1938. 
Price 30s. net. 


The stress of 


The refractory materials impose working limits, 


The main 


culpable if they do not make use of them in their 
calculations. The furnace operator is still largely 
an artist, often very skilled, and probably has little 
use for the measurements and calculations which 
science involves. At the University of Sheffield, 
and no doubt elsewhere, there are highly successful 
evening classes for these men where the elements 
of the furnace and the boiler game are explained. 

There is, however, necessarily growing up a class 
of semi-technical furnace operators who require 
both to gain and to have ready access to knowledge 
and prefer to find most of it between the covers of 
one book rather than to have to refer to a library. 
It is for such that this book is mainly intended. 
It is essentially a text-book to be worked through 
by the student, and not one for light technical 
reading by an executive who wants to gain cursory 
knowledge. 

Our examination convinces us that it is extremely 
thorough, covering every point in considerable 
detail. It starts on a simple plane, but in places 
becomes definitely advanced, and the treatment is 
arithmetical whenever possible. It is full of tabulated 
data and illustrated with many helpful sketches of 
the blackboard type. 

Obviously criticism in detail would not be useful 
even if such were appropriate to a book which is 
going to be so helpful to its readers. One is tempted 
to comment on the subject of refractory materials 
on which there is an eighty-page chapter. So many 
technical operations are conducted at temperatures 
which are as elevated as the refractory will stand, 
that an improvement in these often marks a 
considerable advance, both in output and cost. 
Latterly great progress has been made in the know- 
ledge of refractories and in the production of new 
materials of enhanced properties ; fortunately, also, 
many of these are being made in this country. 

The book, though by an English author, is of 
American origin, a country where the metallurgical 
industry and the use of the furnace are highly 
developed, but it is equally applicable to British 
practice. 


SHORT NOTICES. 


Aerodromes: Their Location, Operation, and Design. 
London: Sir Isaac Pitman and Sons, Ld., Parker Street, 
W.C.2. Price 10s. 6d. net.—This book is a translation 
of a research monograph of the Scientific Institute for 
Air Transport, at the Technical College, Stuttgart, which 
was edited by Professor Carl Pirath. It is divided into 
two main sections; the first deals with the location of 
aerodromes in air transport systems, and the second with 
aerodrome planning in relation to flight and clearance 
procedure. The first part is written by Professor Pirath 
and covers the spacing, economic operation, and traffic 
and operating value of aerodromes. It includes an 
interesting chapter on the position and relation of aero- 
dromes to the air zone. In his conclusion to this section 
the author points out that in developing aerodromes, it 
is not so important to multiply numbers as to increase 
efficiency. In this connection he states that the aim should 
be to bring the landing ground’s capacity up to between 
forty and fifty take-offs and landings per hour in very 
bad weather. The second part of the book, by Dr. 
Gerlach, is more concerned with aircraft at aerodromes, 
and deals with such subjects as manceuvres in their 
vicinity, traffic control, and clearance operations. He 
covers briefly the design of a terminal building and the 
efficient organisation of a landing ground and its personnel. 
The book should prove a useful work of reference to those 
concerned with the lay-out of new aerodromes, as it 
combines practical experience with scientific theory. 
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Pitts’ Popular Publications, 56, Talfourd Road, S.E.15. 
Price Is. net. 

Diesel Engines. By B. J. von Bongart. London: 
Chapman and Hall, Lid., 11, Henrietta Street, W.C.2. 
Price 21s. net. 

The Human Factor in Business. By B. Seebohm 
Rowntree. London: Longmans, Green and Co., Ltd., 
39, Paternoster Row, E.C.1. Price 4s. net. 

Cataloguing in Special Libraries : A Survey of Methods. 
By J. L. Thornton. London: Grafton and Co., Ltd., 51, 
Great Russell Street, W.C.1. Price 10s. 6d. net. 

Oil Shale and Cannel Coal : Proceedings of a Conference 
held in Scotland, June, 1938. London: Institute of 
Petroleum, The Adelphi, W.C.2. Price 30s. net. 
Alternating Current Bridge Methods. Fourth edition. 
By B. Hague, D.Sc. London: Sir Isaac Pitman and 
Sons, Ltd., Parker Street, W.C.2. Price 25s. net. 
Winding Alternating-current Motors. By G. Van 
Brunt and A. C. Roe. London: McGraw-Hill Publishing 
Company, Ltd., Parker Street, W.C.2. Price 18s. net. 
A History of the Ribble Navigation from Preston to the 
Sea. By James Barron, M. Inst.C.E. Preston: The 
Corporation of Preston, Municipal Building. Price 21s. 
net. 

Report on Reinforced Concrete for Buildings-and Struc- 
tures: Part I, Loads. London: Institution of Structural 
Engineers, 11, Upper Belgrave Street, S.W.1. Price 
ls. net. 

Boulder Canyon Project Final Reports: Part V, Tech- 
nical Investigations—Trial Load Method of Analysing Arch 
Dams. Denver: United States Bureau of Reclamation, 
Col., U.S.A. Price 1-50 dollars. 

Marine Engines: Part 2, Descriptive Catalogue of 
Collections at the Science Museum. By H. P. Spratt, B.Sc. 
London: His Majesty’s Stationery Office, York House, 
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The Cutting Angle of Twist Drills. 


By Professor Dr.-ing. ( 


aac aad publications concerning the best 
cutting angles of turning and planing tools, 
working with one single cutting edge exist. 
tools which form the great majority in all work- 


shops are ground with great care and their cutting 


angles, feed, and cutting speed are specially adapted 
to the different raw materials on which they work. 
The twist drill, on the other‘hand, is generally bought 
ready for use. Hence the same cutting angle is used 
for all materials, from hard steel to soft brass, whilst 
the feed and cutting speed is left to the workman at 
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FiG. 1—ORIGINAL AND REVISED GRINDING ANGLES 


the drill press. In these circumstances it is clear 
that they are not employed to the best advantage, 
and that good twist drills of high speed steel are 
very badly exploited. 

It seemed worth while to prove by experiment that 
the efficiency of a well-designed twist drill made of 
good H.S. tool steel might be greatly improved in the 
workshop by no other means than correct grinding 
of the point and the cutting edges. A research was 
therefore made in the laboratory for machine tools 
at the Brussels University. Drills of high-speed 
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tool steel were supplied by the Swedish firm, 
Eskilstuna-Borr-Och-Vertygsaktiebolag, in Eskils- 
tuna. They were 16 mm. in diameter; the angle of 
twist at the outer diameter was 27 deg.; and the 
steel contained 18 per cent. tungsten, 1-1 per cent. 
Vn, and 0-7 per cent. C. 
The task of the laboratory was to answer the follow- 
ing questions :— 
(1) What is the best shape of the point when 
drilling steel of 60 to 70 kilos. per square milli- 


These 
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(2) What is the most favourable combination 
of cutting speed and feed to ensure the longest life 
of the cutting edge ? 

The research was made in the following way :— 


(1) The shape of the point as supplied was 

measured before beginning (grinding A). 

(2) Five drills were chosen out of twelve, marked 

“ Torped 1,” and used until the cutting edges were 

worn out, with soap water as coolant. 

The raw material used, which was of very uniform 
quality, was in the form of square bars of Siemens- 
Martin steel of 70 kilos. per square millimetre (40 tons 
per square inch) tensile. They were 40 mm. square, 
and 1 m. (3-3ft.) in length. Two ranges of holes 
were drilled in each bar, each with fifty holes. 

Fig. 1 shows the angles of the cutting lips of the 
original grinding A in comparison with that of B, 
made at the laboratory. The angles of the lip clear- 
ance are marked from the outside edge to the dead 
centre. All drills had the same helix of 27 deg. pitch ; 
the same angle of point, 118 deg.; and the same point- 
ing of the dead centre of 2 mm. (0-08in.) wide. 

The material and all working conditions being 
the same, the influence of the two decisive factors ;-— 


(1) The angles of lip clearance. 
(2) The cutting speed and feed— 
were recognised without difficulty. 

As control, a third grinding C, on a modern twist 
drill grinder, in a well-equipped machine shop was 
taken. This grinding proved to be a good one in the 
opinion of the experts of the factory. 

Table I and Fig. 2 show that the angles of lip 
clearance rise from 5 deg. to 8-5 deg. (at 16 mm. 


will be then cold welded to the cutting edge, and form 
the built-up edge, which proves specially detrimental. 
It causes heating of the point and destroys the 
cutting edges in a short time. 

The differences of the angles, as shown in Table I, 
seem to be very small, but in drilling they are 
decisive. The number of drilled holes under exactly 
similar conditions gave as average results 21 against 84 
holes, which means that four times as many holes 
were drilled with the revised angle as with the original 
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FiG. 4—SPEED AND POWER CONSUMPTION 


angle before failure—see Table Il. The superiority 
of correct grinding was proved in the same clear way 
by exhaustive tests with different cutting speeds and 
feeds. It is clear therefore that the pitch angle of 
the flutes must be adapted to the material. For steels 
from 50 kilos. to 75 kilos. per square millimetre (32 
to 45 tons per square inch) helix angles of 26 deg. 
to 30 deg. are suitable. We have drilled about 2000 
holes of 16 mm. (gin.) diameter and 40 mm. (1%in.) 









































FIG. 3—-POWER 


(Zin.) measuring cylinder); from 11 deg. to 13 deg. 
(at 8 mm. (%in.)=middle position) ; and fall again 
to 1 deg. to 4 deg. (at 2mm. (0-08in.)=dead centre). 
Most publications say that the lip clearance must 
increase constantly to the dead centre; this is 
theoretically an impossibility. 

The dead centre belongs to both parts of the point. 


2 mm. 4mm. 
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A, Ground point, furnished by the manufacturer of the drill. 
B, Reground by the grinder of the laboratory. 


thinning of web, 2 mm. (0-08in.) 


It cannot cut freely, therefore it must squeeze. 
Consequently there will be always two kinds of 
chips whilst cutting—a well-shaped curled chip pro- 
duced by the main cutting edge, and a squeezed 
chip behind the dead centre. The existence of the 
squeezed chip is not generally recognised. It is 
possible to make it visible if one drills by hand into 














a piece of soap which is not too dry and withdraws 
the drill with some care. Then the usual curled chips 


behind the dead centre, right and left. If the lip 
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chip cannot flow off into the flutes innocuously. It 
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CONSUMPTION OF TWIST DRILLS 


length in steel of 70 kilos. per square millimetre 
(45 tons per square inch). 

To find the best cutting conditions, we began with 
cutting speeds of 52 m. (170ft.) per minute and 
38 m. (125ft.) per minute, and a feed of about 0-2 mm. 
per revolution. We measured as blunting symptons 
the consumption of power (measured by a wattmeter) 
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C, Ground point as control, furnished by a well-equipped shop. 
Diameter of drill, 16 mm. (in. ); pitch of helix= 101 mm. (4in.) ; 


angle of helix, 27 deg.; angle of point 118 deg.; 


for the cutting of the drill alone, after deduction of 
the power of the machine running idle. When the 
increase of power reached 10 to 15 per cent., and at 
the same time a distinct * cry ” was heard, the drill 
was deemed to be worn out. These are charac- 
teristics which every mechanic may easily copy in 
his workshop. 














TaBLe II. 
| Mark of Number of Cutting characteristics. 
Grinding. drill. drilled holes, a 
| Speed »v. | Feed a. 
-_ = | een ti ea in eo ak lath a i 
M. per min. | Ft. per min. | Mm. per rev. | In. per rev. 
Original A | Torped 1 ... 21 38 125 | 0-008 
Gaeietbey ci. in) ee osc” B a 84 38 | 125 | 0-2 0-008 
Laboratory ... k B | as 290 27 88 | “0-3 0-012 
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The “cry ” of the drill always accompanied the 
blunting of the outer cylindrical margin of the drill, 


will be formed in the flutes and the squeezed chips | showing that it had seized in the hole. 


It was observed that the cutting lips got blue after 
This colouring extended to about 
2 mm. (0-08in.) behind the cutting edge. It was of 
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no importance as such a blue drill cut as many as | v=27 m. (88ft.) per minute, and the feed a=0-3=8-1. 
250 holes without increase of power consumption. | The coefficient of volume is 8-1 compared to 7-6= 
Regrinding of about 0-5 mm. (0-02in.) to 1 mm. | an increased output of 6-5 per cent. 
(0-04in.) length restored the old cutting capacity Tests were then made with the same drills with 
entirely. There is no reason to be afraid of the blue | exactly the same sharp grinding B (thinning and 
stoning). The average result was now 280 holes in 
393 12;— ante ie A eh the same raw material, the drill again consuming 
: gia’ 1700 watts average power. a 
36 Be Sewers eats 2, cot Fig. 3 shows how exceedingly uniform drilling 
Grinding 8 action was up to the 270th hole. Then the cutting 
Pere Crean: Nmanre: ESN pNn aetna: edge seems to have grown a bit dull. At the 290th 
hole the drill shrieked and at the same time the power 
ase gel | ble — | rose to about 10 to 15 per cent. The tests were 
| | therefore interrupted and it was observed that the 
26:2 at Bi el ; exterior corners of the drill and the dead point had 
: | become blunt. 
ites ode Micedicmabeoheah-« ‘weed Ne If the drill would work at 27 m. speed to the 
2 > | | minute, and with a feed of about 0-3 mm., making 
S197 = 6 = rete a Sen al 250 holes, this would correspond to a boring length 
© > | of 250 x 40= 10 m. length (32-8ft.), and be equal to an 
ps 16-4 = /\ Seeeke mane | increased output of 3-3 times as much compared to 
= & i 75 holes, and even 3-8 times as much with 290 holes. 
g 13:2 = ie | q In comparison to the original grinding A, the drilling 
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98 3 [ pak ma ? Table II), 
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290th hole, 0-5 mm. The interior of the hole showed 
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Fig. 5 shows the relation between cutting speed 
FIG. 5-SPEED AND LENGTH DRILLED and drilling length for a good drill and one not well 
ground. It summarises at the same time all tests 
colour ; it is evidently no criterion that the temper of | With 27 m., 38 m., and 46 m. cutting speed when 
the tool has been deeply drawn. using the original grinding A, and that of the labo- 
When the point of the drill was thinned, so that | ratory B. With 46 m. (151ft.) per minute, a single 
there remained in the centre no more than 2 mm. | hole kills the drill even with ample coolant. 
(0-08in.) web, cutting edges being well stoned by In Fig. 6 is shown on the one side the combination 
hand with an oilstone, the same drills sustained | between feed 0-1 mm. to 0-45 mm. per revolution, 
length C 
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73-84-90 holes with nearly the same consumption | cutting speeds of 19 m., 27 m., 38 m., and 53 m., 


of power, 1650 to 1800 watts. 

Our task was to find the economical speed of this 
kind of drill. The starting point was that the great 
volume of chip of the first selected high speed of 


TABLE ILI.—Power Consumption in Drilling Steel of 70 kilos. per 


length of drill (volume of chip), further between feed, 
cutting speed and consumption of power, and these 
while drilling with a 16 mm. diameter drill (2in). 
and 40 mm. length in middle hard steel of 70 kilos. 
(2in.) 


square millimetre (45 tons per square inch) with 16 mm. 


Drill and Three Different Grindings of the Point, A, B, C. 



































| ! 
| | Power consumption in watts, the | 
Dia. of | lc utting de ed v. Food f- | drill only. jc oefticient 
drill, | Kev. per-———— | ——--—-— - Kind of grinding * the point. | of volume, Remarks. 
ma.,(in. ) min. M. per | Feet per | Mm. per | Inch per |}—-—— — —— ox f. 
min. min. rev. rev. A. B. C. 
6 (®) | 1060 53 175 0-2 0: 008 ~ 3000 10-6 1. Motor running idle : 
; 1060 53 175 0-2 0-008 2600 10-6 Beginning, 750 W 
760 38 125 0-2 0-008 2000 7-6 After 1 hr., 550 W 
| 760 38 125 | 0-2 | 0-008 1800 ro Pal 
| 540 27 88 | 0-2 0-008 1400 | = 2. Lathe and motor idle: 
540 27 88 0-3 0-012 1900 8-1 Beginning, 1500 W 
| 640 27 88 0-3 0-012 1700 8-1 After 1 hr., 1050 W 
| 540 27 88 0-3 0-012 1800 8-1 
540 27 | 88 0-35 0-0138 2300 9-45 3. Lathe alone : 
| 540 27 88 0-39 | 0-0154 2600 10-5 Beginning, 750 W 
op 540 27 88 0-44 | 0-0174 3000 11-9 After 1 hr., 500 W 








38 m. (125ft.) per minute, with a feed of 0-2 mm. 
(0-008in.) per revolution, should at least be reached. 
No explanation seems necessary that the volume is 
proportional to the product of feed times speed. 
This is, in our case, 38x0-2=7-6. After a series 
of trial tests the cutting speed was chosen with 


then, the drilling length in metres (inch). 








The chip volume for each 
. 16 
4 
The nwuber of holes of 40 mm. gives, 
On the 


(45 tons per square inch). 


td? 


hole is then v= ” & . 40=about 800 cubic 


hide 


millimetres. 





left are marked both the measuring scales for the 
drilling lengths as well as for the watts up to 3000. 
The minute is taken as the unit of time. Thus, one 
drills in a minute with v=27 m. per minute=530 
revolutions per minute, and 0-3 mm. per revolution 
feed a drilling length of 530x0-3=159 mm., with 
385 revolutions per minute x0-4=—154 mm.; and 
with 760 revolutions per minute x 0-2=152 mm. All 
three points are marked ; they form about an hori- 
zontal line of volume. The point 5300-3 is a bit 
higher. 

If we want to have per minute a drilling length of 
100 mm., the corresponding horizontal line shows 
with 100 mm. a feed of 0-13 mm. for 760 revolutions 
per minute, 0-19 mm. for 530 revolutions per minute, 
and 0-26 mm. for 385 revolutions per minute. 

If we want to know the watts corresponding to the 
rising feed, the lines of equal speed show f.i. for 
v=27 m. per minute for 0-2 mm., 1400 W; 0-3 mm. 
2000 W; 0°35 mm., 2300W; 0-39mm., 2600 W; 
0-44 mm., 3000 W. ‘These values correspond quite 
well with the real middle readings of the wattmeter 
(compare Table ITT). 








The Grid and the Papermaker.* 


WHEN the grid was initiated we were told by those in 
authority over us that we might expect national benefit, 
industrial prosperity, and a general uplift in manufactures 
and commerce. 

“The Grid” actually is the network of high-tension 
transmission lines connecting the selected generating 
stations, and so has nothing to do with generation, but it 
does enormously affect the cost of current by dispensing 
with uneconomical stations and thus improving the load 
factor of the surviving stations. 

The grid has now been with us for some years and the 
last Report (1937-38) of the Authorised Undertakings 
shows that great progress has been made. 

Can the grid provide us with electricity at such a low 
cost that we can contemplate putting in electric boilers 
for steam raising? A Board of Trade unit is equal to 
3412 B.Th.U., and steam at 50 lb. gauge contains, say, 
1180 B.Th.U., so that if our electric boiler is 95 per cent. 
efficient and is supplied with feed water at 80 deg. Fah. 
we shall get 





3412 x 0-95 
1180—(80-32) 
from one unit of electricity; or, to obtain 1000 lb. of 
steam, we shall use 
1000 
2-86 

In an ordinary boiler plant with coal at 24s., having a 
calorific value of 12,000 B.Th.U., and an overall efficiency 
of 78 per cent. in the boiler plant, it seems reasonable to 
take the cost of 1000 lb. of steam, including all charges, 
at 1s. 10d.; so that our price per unit should be 22/350 
=0-0628, and to this must be added the usual standing 
charges for interest, depreciation, and maintenance on 
the electric boiler. 

Could the grid supply current at anything like this 
price? Without attempting to work out the cost of 
generation at the selected stations, I think the answer to 
our query is given in the speech of the Chairman of the 
London Power Company this year. He stated that the 
price received from the Central Electricity Board was 
0-202d. per unit, and under special agreements 0-141 2d. 
per unit, and these prices are for bulk supply running into 
hundreds of millions. He further stated that the price of 
0-1412d. was quite inadequate to cover standing charges, 
so that it seems most improbable that any mill could 
expect better terms. Possibly we have not been quite 
fair to the grid, because if we put down an electric boiler 
we avoid certain charges which have to be carried by the 
more usual style of plant. The electric boiler takes up 
less room than a water-tube or Lancashire of the same 
capacity, it needs no flues or chimney. No labour is 
needed for stoking or ash removal, and steam is raised 
very much more quickly than in any ordinary boiler. The 
capital outlay, at any rate for small plants—that is, those 
capable of 30,000 Ib. to 50,000 Ib. evaporation per hour— 
is certainly less than for the conventional boiler. American 
and Canadian authorities give the cost as about 2 dollars 
per pound evaporation, and I have checked this by an 
estimate from a well-known Continental firm. The actual 
amount for a boiler working at 11,000 volts complete with 
feed heater, regulator, and feed pump,and all fittings was 
£1450. To this one must add the cost of erection, piping, 
cables, lagging, &c., and something for housing—say, 
£550—total £2000. This boiler can evaporate 10,000 lb. 
per hour, so that the cost per pound evaporated equals 4s. 

Now, a modern boiler plant would certainly not cost 
less than 11s. 6d. per pound ev aporated (water softening 
plant is excluded in both figures), so that capital charges 
are definitely in favour of the electric plant. Wages are 
certainly much less, repairs cost less, rent—that is, interest 
on the capitalised value of the space occupied—is less, 
but also the fuel—that is, electricity—costs very much 
more. 

Assuming we require a boiler to deal with peak loads or 
emergency, is there sufficient saving on the capital cost to 
justify the additional fuel cost ? 

Our electric boiler plant costs £2000. 


= 2-86 lb. of steam 


, say, 350 units. 





a ex 3 
Allow Depreciation at 7} per cent. ... 150 0 0 
Interest at 5 per cent. 100 0 0 
£250 0 0 

Our steam boiler plant, 10,000 at lls. 6d., £5750. 
& «md 
Depreciation at 7} per cent. 431 5 OU 
Interest at 5 per cent. 287 10 0 
£718 15 0 


The saving in favour of the electric boiler is £468 15s. 





* Abstract of a paper read before the Technical Section of 
the Papermakers’ Association by Mr. L. N. Burt, at a meeting 
held at Taunton on November 25th. 
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So far this is satisfactory, and I think we can add some- 
thing to this in the way of decreased wages, probably £150. 
Again, repairs are less, there being no stoker to renew— 
allow £40 for this. Our total saving, then, is £658 15s. 

Now for the other side of the picture. The electricity 
authorities say in effect : ‘‘ If we have to provide a service 
which reduces your capital expenditure we shall charge 
you a rental for the use of our plant,” so that the con- 
sumer pays not for what current he uses, but for his share 
of the plant which produces that current. The charge 
varies in different districts, and I do nct know in the least 
how the difference is accounted for. Let us assume 
£2 10s. per KVA, and if our peaks are not likely to be of 
long duration a maximum demand of 90 per cent. full 
load. If our electric boiler gives 2-86 1b. of steam per 
unit, then our charge will be :— 


on 3140 xX £2 10s.=£7850. 

It will be seen that any saving effected by lower capital 
charges is very effectively destroyed by the contribution 
demanded by the supply company, so that from the com- 
parison of fuel cost previously given it seems hopeless to 
expect any assistance from the use of electric boilers. 

I purposely stated a low charge per kVA, but consider 
more carefully what this charge means. Taking, as before, 
interest at 5 per cent. and depreciation at 7} per cent., 
124 per cent. in all, the payment of £7850 means that we 
should be paying on a capital expenditure of £62,800, 
which at £22 per kW would provide a complete plant, 
boilers, turbines, auxiliaries, and buildings for 2850 kW, 
and this would not be the exclusive property of one user, 
but shared by many. To be fair to the electricity supply 
authorities, it must be admitted that this payment would 
provide more than a standby for boiler emergency 
demands, because we could, if we wished, make use of the 
supply for power services. 

Advocates of the grid system will no doubt point out 
that we could obtain a lower tariff if we restricted our 
demand to off-peak hours, and also we might install some 
type of heat accumulator. The answers to these, I think, 
is that no paper mill can work to a fixed time table, and 
additional steam demand might occur at any time in the 
twenty-four hours. The additional cost of the heat 
accumulator, and the additional complication would rule 
out that expedient, although that system is employed in 
one large city office that I know of, but paper mills are not 
offices. 3 

Can the paper mill take power from the grid :-— 


(a) As a main supply ? 

(b) As a standby, or week-end, supply ? 
The most effective reply to (a) would seem to be the 
results obtained in actual mill practice. 


Capital Outlay. 
£ 
Boiler plant and buildings, including coal 
storage poe MiG, tee” ee) fe Occ” sce uee 
Turbo-generators, equipment, and power house 77,030 
£249,689 


Average Output per Week of 132 Hours. 
Per hour. 


Units generated ... 1,173,144 8,880 
Total steam to turbine, Ib. 22,300,000 169,000 
Total steam extracted, Ib.... 15,550,000 117,800 
Total steam to condensers, lb. 6,750,000 51,136 
Total steam generated, lb.... 24,571,900 186,150 


Interest charged at 5 per cent. Depreciation (all round) 
734 per cent. Coal cost 24s. per ton, and at 7 |b. per pound 
of steam, 
24x 12 
Spine = 0 018365d. 


2240 x 7 


Charges per week on boiler plant :— 


Cost per pound of steam 


ae 

Interest a aalieess 166 0 0 
Depreciation ae 249 0 0 
Salaries, wages, and repairs 9111 9 
Oil and sundry ‘ sae 24 7 0 
£530 18 9 

This amount divided by 24,571,900 (total steam per 
week) =0-005194 pence. 
d. 

Coal cost 0- 018365 
Charges... 0- 005194 





Total cost per lb. steam ...  ... 0... « 0- 023559 

The gross steam to the turbines was 22,300,000 lb., and 
this divided by 1,173,144, the units generated, gives 19 lb. 
per unit, so that the steam cost per unit was 19 x 0-023559 
=0-447621d. 

But part of this steam is re-used in the process ; there- 
fore taking the distribution of the heat in the steam in 
order to determine the real cost, we have :— 

Initial steam 1345-72—148 one eee 

Extracted steam 1210-66—148 1062-66 
22,300,000 x 1197-72... ... 26,709,156,000 B.Th.U. 
15,550,000 x 1062-66 ... 16,524,363,000 B.Th.U. 





Balance to power .-. «+ 10,184,793,000 
That is, approximately 40 per cent. of the heat is converted 
into power and 60 per cent. goes to process work, so that 
the steam cost stated before becomes 0-4 x 0-447621 
=0-1790484d. 
To this figure we must add the charges in connection 
with the generating plant and buildings :— 


Aa ae 

Interest per week 74 0 0 
Depreciation ee ale lll 0 0 
Salaries, wages, and repairs 57 11 3 
Oil and sundries ... ye 119 0 
Repairs, &e. ee ee ee 612 6 
£251 2 9 


This, divided by the total units generated per week, 
1,173,144, gives 0-051377d., and adding this to the steam 
cost the total cost is 0- 2304254 pence per unit. 

You will have noted that the B.Th.U. used for power 
total 10,184,793,000, and if this is divided by the units 
generated, 1,174,144, we get 8674 B.Th.U. per Board of 
Trade unit, so that the efficiency for that part of our 
plant is approximately 39 per cent. Now, the best of the 
power stations have not reached anything like that figure ; 
20 per cent. would be a fair average, so that without 





further calculations it seems clear that the grid cannot 
help us so far as the main supply is concerned. 

It may be suggested that capital outlay should be 
decreased and better results obtained if only the steam 
required in the mill and process were used (in a back- 
pressure turbine) to generate as much current as possible, 
and to purchase the balance from the supply company. 
The capital cost would, of course, be lower, but on working 
out the scheme for the typical case cited you will find 
there is no ultimate saving, but a loss of over £200 per 
week, even assuming a kVA charge of £2 10s. and 0- 125d. 
per unit. There is also the very serious objection that it 
would only be possible to vary the steam supply by altering 
the load on the turbine, which I cannot think would be 
acceptable in any mill. 

As to the question of standby supply, this must be 
viewed in an entirely different aspect. It is undoubtedly 
a very great convenience to be able to shut down the main 
plant entirely at the week-end, not only on account of 
freeing the whole plant for cleaning and repair, but also 
because the cost of generation, when running the plant 
possibly at only 5 per cent. full load, is far from being an 
economical proposition. Certain stations in industrial 
areas are anxious to get week-end load, others take an 
entirely opposite view, so that the matter seems to be one 
that can only be settled by consideration of mill con- 
ditions and the cost at which standby supply can be 
obtained. 

On the question of a general standby, or a supplementary 
power supply where the power demand is in excess of the 
steam demand, it seems very questionable whether outside 
supply is advisable, owing mainly to the high kVA charges, 
and, in addition, other restrictions. A case on this point 
may be interesting. 

The consumer required a maximum of 300 kVA with a 
consumption of 2,000,000 units per annum, which is very 
nearly running up to the maximum, the intention being to 
adjust the load on the existing plant. The terms quoted 
were :— 

Maximum demand, £6 per kVA. 

Current at 0-3d. per unit plus 0-001 for each penny 
increase on 15s. per ton coal cost. 

Supply at 7000 volts, three-phase. 

The customer to provide transformer and house for the 
company’s switchgear. 

The customer to make a minimum payment of £100 per 
month. 

As the price of coal was 20s. at the time of the proposed 
contract, the price per unit became 0-36d., and, in addi- 
tion, there was the cost of the transformer, house, and 
(D.C. being installed at the mill) conversion plant costing, 
say, £1000. The cost per unit would also be increased by 
transformer and conversion losses, which certainly would 
not be less than 5 per cent., increasing 0-36d. into, say, 


0-378d. The total cost then became :— 
£ a. &. 
Maximum demand ... ... ... ... ..- 1800 0 0O 
Interest and depreciation on £1000 at 12 
OP COME. nc. ccc eee tes cus, ch ee ee Oe 
2,000,000 units at 0-378 ... ... ... ... 3158 0 0 
£5075 O 0 


5075 x 240 

2,000,000 
As the owners of the mill in question were producing at 
0-424d. per unit with their existing steam plant, the offer 
was rejected, and a standby provided by installing a 
Diesel engine and generator. 

There are even now a considerable number of mills 
taking current from the supply companies, either as a 
standby or for main supply, but it is difficult to see where 
the economy can be. 


and the cost per unit =0-609d. 








The Railway Position in North 
America.* 


Ar the twenty-first triennial International Transporta- 
tion Conference of the Y.M.C.A. of North America, held 
in the Royal York Hotel, Toronto, Canada, November 
9th-llth, addresses were delivered at a banquet on 
Thursday evening, November 10th, by George M. Harrison, 
Grand President of the Brotherhood of Railway and Steam- 
ship Clerks of the United States and General Chairman of 
the Association of Labour Executives ; and Sir Edward W. 
Beatty, chairman and president of the Canadian Pacific 
Railway. Mr. Harrison spoke on the obligation of labour 
and Sir Edward on the obligation of railway capital and 
management. 

In the course of his address Mr. Harrison said :— 

I believe that recent events have made it possible for 
representatives of labour and representatives of railway 
management to get together around the conference table 
and discuss and consider the common problems of our 
industry. I am happy to see this development because I 
have long advocated that there is a mutuality of interest, 
as between workers and managers of industrial enterprises, 
and that one of the greatest concerns that workers have 
respecting an industry is its stability, its prosperity, and 
its opportunity for continued development and growth. 

We in the railway industry feel that our industry is in 
one of the most critical periods in its history, and it is 
going to take the combined effort and all of the thought 
and intelligence that all of us—management and workers 
—can give to the problem to find a solution for our diffi- 
culties. I believe that can be done, because recently 
there has been a more sympathetic attitude on the part 
of officers of government towards that situation than ever 
before in the recent history of the industry, and we do 
have a terrific problem. 

We have a problem not only growing out of the general 
recession in business, but we have a problem that is 
aggravated because of the development of several forms 
of competitive transportation facilities. We also have a 
probiem that is aggravated because the very nature of our 
industry is such that it has not been able to adjust itself 
to these new conditions. It is rooted in its traditions ; 
it is subjected to the most minute federal regulation, and 
it does not have the opportunity to adjust itself to the 
ever-changing and new probleins. 





* Reprinted from Railway Age. 





We have found in the recent past that much of the trans- 
portation business of our country has left the rails and 
has gone to the buses and the trucks, the waterways, the 
pipe lines and the air lines. This has so reduced the volume 
of business that our industry has not had that which has 
been necessary to sustain it in position to carry on effee- 
tively and in a prosperous way to serve the people of the 
country. It has undertaken to acquaint the public with 
its problems, but because of other distressful economic 
conditions in our country, it seems as though the railways 
have been left to pretty much a solution of their own 
difficulties, and so we have drifted along under these 
conditions until there has developed a very serious and 
chaotie condition. 

Recently the President of the United States appointed 
a committee, consisting of representatives of management, 
governmental agencies, and labour, to give some thought 
and study to the problem, but, because of the multiplicity 
of interests and perhaps the impossibility of reconciling 
our various interests, very little progress was made. 

And so the President apparently decided that perhaps 
it might be well to lodge the responsibility with the workers 
and the managers in the industry. A short time ago he 
appointed a committee, consisting of three railway manage- 
ment officers and three representatives from the ranks of 
railway labour, and he laid upon us the responsibility of 
developing and recommending to the Government a 
programme for the rehabilitation of the railways of the 
United States. 

Unless we go after the fundamental problems we 
certainly can make no genuine contribution. Foremost 
in that connection, one of the greatest sources of aggrava- 
vation is that of competition, not only competition in 
service, but competition in rates and competition for public 
favour; and so I believe that essential to a rehabilitation 
of the railway industry must come a unification of regula- 
tion of all forms of transportation under a single govern- 
mental agency, with a fair field for all, with handicaps 
and favours for none. 

We must give detailed consideration to the development 
of water transportation now operating on ways provided 
at the expense of the people of the country and under a 
system which is no less than a huge subsidy to thav form 
of transportation. Literally millions have been spent to 
develop waterways now being used by private operators 
in competition with the railways. 

Economically it is sound and socially it is desirable that 
there must be a fair field of competition, not only in trans- 
portation but in business as well, and if that be true, then 
certainly we can rest our case in that direction in our appeal 
to the public to place upon these other forms of trans- 
portation such fair charges as may represent the value of 
the subsidies that they have heretofore enjoyed at the 
public expense. 

Much can be done through the unification of the regula- 
tion through a single agency by the development of a 
system of fixing rates that will have a tendency to direct 
the various forms of transportation in the most economic 
channel, and by that I mean that trucks and buses 
perhaps under a system of fixing rates could be diverted 
in their operations to the field of short-distance opera- 
tions, and the longer, heavier traffic could be reserved for 
other forms of transportation, particularly the railways. 
It need not necessarily be discriminatory in character, 
because, after all, what the people of the countries are 
interested in is getting the most efficient and economical 
form of transportation service, and certainly it is socially 
undesirable and economically unsound to have several 
agencies of transportation competing in an uneconomical 
field for traffic that is only sufficient to support at least 
part of the existing facilities claiming a share of that 
business. I think with the development of a joint system 
of rates as between the rail and water carriers, much of 
the traffic can be put back on the rails where it can 
be handled more economically than is now being done 
on the subsidised ways of water transportation. Pipe 
lines are, of course, a problem, one that pretty much 
relates itself to private industry. Perhaps there is a 
general answer to that, but for the time being if we could 
get some relief in this other general direction, that situation 
would not be of such great concern. 








THe Socrat RELATIONS oF ScreNcE.—In the note in 
our issue of Nov. 25th on the retirement of Sir Richard 
Gregory we recalled that Sir Richard had recently been 
appointed the Chairman of the new Division for the Social 
and International Relations of Science, which has been 
set up by the British Association. It is now announced 
that the Committee includes the President and general 
officers of the Association ex officio, and the following 
names appear in the list :—Sir Daniel Hall, Sir Frederick 
Gowland Hopkins, Sir John Russell, and Lord Stamp, 
Vice-Chairmen ; Professor F. C. Bartlett, Professor J. D. 
Bernal, Professor P. M. S. Blackett, Mr. Ritchie Calder, 
Mr. A. M. Carr-Saunders, Professor S. Chapman, Dr. 
C. H. Desch, Professor A. C. G. Egerton, Professor H. J. 
Fleure, Mr. E. W. Gilbert, Professor N. F. Hall, Mr. R. F. 
Harrod, Professor A. V. Hill, Sir Clement Hindley, Pro- 
fessor L. Hogben, Dr. L. E. C. Hughes, Dr. J. S. Huxley, 
Mr. D. Caradog Jones, Professor H. Levy, Dr. C. 8S. Myers, 
Mr. Max Nicholson, Sir John Orr, Professor J. C. Philip, 
Professor J. G. Smith, Professor R. G. Stapledon, Pro- 
fessor F. J. M. Stratton, Professor F. E. Weiss, Mr. H. G. 
Wells, Mr. J. S. Wilson, and Dr. S. Zuckerman. The main 
purposes of the Division are defined as “The objective 
study of the effects of advances in science on communities, 
and reciprocally the effects of social conditions upon the 
progress of science ; and the encouragement of the appli- 
cation of science to promote the well-being of society.” 
The Committee is empowered to arrange meetings of the 
Division, to co-ordinate work dealing with the social 
relations of science, both at home and abroad, to be pre- 
pared to act in a consultative capacity, and to supply 
information to organisations, individuals, and the public, 
to initiate and carry out inquiries and research, and to 
secure their publication. The large amount of work 
which has already been done will be co-ordinated by the 
Committee, and it is hoped that it will co-operate with the 
Internationa! Council of Scientific Unions, which Council 
has already set up a Committee on Science and its Social 
Relations, with a view to preparing a report having a 
world-wide scope. 
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A New Inspection Door. 





AN improved type of air-tight inspection door is now 
being made by Daniel Adamson and Co., Ltd., of Dukin- 
field, for boiler side flues and economisers. As may be 
seen from the accompanying drawing, the door frame is a 
box-shaped casting, the depth of which corresponds to 
the thickness of bricks in the flue wall. This frame, when 
built into the wall, is held rigidly in position by flanges 
round the back and front of the casting. Round the face 
of the front flange_is cast a groove into which is set an 
asbestos rope packing. Just inside the front of the frame 
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FLUE INSPECTION DOOR 


two lugs are cast, one being on either side. These lugs 
receive a cross bar, which has a screwed stud projecting 
from its centre. 

After the cross bar has been set on the lugs, the door 
is placed over the opening with the stud projecting through 
a hole in its centre. A wing nut is screwed over the stud 
and forces the door up against the packing ring, round 
the front flange, to form an air-tight seal. In order to 
locate the door squarely in the frame, it has round its 
inner surface a projecting flange, which corresponds in size 
to the box opening. 

No machining is required in the construction of these 
doors, and all that needs replacing after removal is the 
asbestos rope packing. 

A hinged door, which incorporates a similar method of 





feed is automatically engaged. A safety device prevents 
damage in the event of the table running to the extreme 
end of the cross rail. 

The internal transmission provides eight selective 
speeds covering a wide range, changes being made by two 
levers brought within easy reach of the operating position. 
These changes are shown clearly on the speed indicator, 
and in this way the operater is encouraged to use the 
correct cutting speed for any particular work. The 
gears, which are made from heat-treated, high-tensile 
steel, are spray lubricated, and are supported on splined 
shafts. They are placed entirely within the body. dis- 
pensing with an overhanging gear-box attached to the 
side of the machine. The transmission shafts on all the 
machines are mounted on tapered roller bearings supplied 
by British Timken, Ltd. 

Eleven feeds are provided ranging from 0-010in. to 
0-170in., and these are controlled by means of a lever 
mounted on a direct reading dial, indicating the feed in 
thousandths. The feed functions on the return stroke of 
the ram and the directional lever for feed engagement 
is provided at the end of the cross rail, giving neutral, 
right hand, and left hand movement to the table. 

The length of stroke is maintained without the usual 
clamping nut on the stroke adjustment, and it can be 
changed whilst the ram is in motion, and an indicator 
dial shows the setting for the length of stroke whether 
the ram is in motion or stopped. Adjustment to the 
V-type ram is made with a full-length taper gib, controlled 
by a single screw. Adjustments to it can be made quickly 
and easily, and do not require any particular skill. The 
ram ways are planed from the solid in one piece instead 
of having one side of the ram ways clamped to the body. 

The tool slide, which is solid, fits into the swivel. It 
is graduated, swivels to any angle and can be securely 
clamped to the ram. The guides are fitted with a taper 
gib, having a single screw adjustment, and the feed screw 
is fitted with a micrometer dial graduated to read in 
thousandths. There is a clamp screw on the tool slide 
which assures a set position of the tool in horizontal 
surfacing. 

The apron is secured to the long narrow guide of the 
cross rail, which, in turn, is square locked to the body, 
to resist direct thrust of the cut, by taper gibs at the top 
and bottom, and it is provided with T slots for holding 
work when necessary. Machines can be fitted with 
plain or universal tables. The universal table incor- 
porates a revolving table arranged to revolve to any angle. 
This table has a tilting top, which is adjustable up to 
15 deg. either way on an axis at right angles to the 
trunnion, a vernier attachment being fitted for quick and 
accurate adjustment. The table is rigidly supported by 





a large diameter trunnion cast solid with the apron, and 














HEAVY DUTY SHAPING MACHINE 


sealing, is also being made by the company. In this case 
the door is held in position by a lever hinged on the centre 
of its outer side. One end of this lever is hinged to a lug 
projecting from the door frame and the other is slotted 
to receive the end of an eye-bolt swinging on a lug on the 
opposite side of the frame. When the door is closed, the eye- 
bolt is swung in position, and a wing nut screwed down it 
to grip the slotted end of the lever. As the nut is screwed 
down the whole door is forced in by the pressure upon its 
centre. The asbestos rope round the frame is, as in the 
other type of door, compressed to form a seal. It will be 
appreciated that the design of the hinged type of door also 
requires but little machining. 








Heavy Duty Shaping Machines. 


In the accompanying engraving is shown one of a range 
of heavy-duty shaping machines now being made by 
Churchill-Redman, Ltd., of Halifax. 

The body is made from a heavily ribbed semi-steel 
casting having a dish-formed side which resists deflection 
from the thrust on the crank pin bearing. 

A power rapid traverse incorporated in the machine 
is operated by a lever close to the operator’s hand, and 
functions in the direction opposite to the feed set. On 
the completion of the cut thé table is quickly withdrawn, 
and as soon as the power traverse lever is released, the 








both types of table have a rigid outer support having an 
adjustable gib. 

The base of the body forms an oil sump, and is covered 
with fine gauze which acts as a return filter. In addition, 
pressure filters are provided for cleaning the oil in circula- 
tion. A pump forces oil to the ram ways, gears, feed 
mechanism, all bearings, and all important parts, with the 
exception of the cross rail and table. A sight gauge is 
fitted on the operator’s side, so that he can see at a glance 
that the oiling system is working. 








Swivel Ram Slotting Machine. 





THE swivel ram machine illustrated by an accompanying 
engraving is a recent addition to the range of slotting 
machines made by Ormerod Shapers, Ltd., Hebden 
Bridge. These machines are built in two sizes, with 4in. 
and 6in. stroke. The ram guide is mounted on a large- 
diameter pivot, and may be swivelled through 5 deg. to 
either side of the vertical plane. An accurately graduated 
scale is provided showing the angle of swivel, and the ram 
guide is clamped in position by large locking bolts. The 
body of the machine is box sectioned and _ internally 
ribbed, with large diameter bearings for the driving 
shaft and stroke cam. The ram is coupled to the stroke 
cam by a connecting-rod and is also fitted with vertical 


head, and it has tee slots machined from the solid for carry- 
ing the tool holders. The table is of the compound circular 
type, having hand and cam-operated self-acting reversible 
and variable power feeds in the longitudinal, transverse, 
and circular movements. Ball thrust washers are fitted 
to the traverse screws and safety devices prevent damage 
through overfeeding. The table is indexed round the outer 

The machines may be arranged to drive directly 
from the line shaft through fast and loose pulleys, or may 
have a self-contained motor drive. The motor is mounted 
on the rear of the machine, and the drive taken through 
vee ropes to a powerful friction clutch. A change-speed 
unit gear-box gives three rates of speed to the ram. The 
change-speed lever is mounted on the side of the box for 
ease of operation, and the clutch lever or belt-shifting 
gear is placed within easy reach of the operator. The final 
drive to the ram is through the Whitworth quick-return 

















SLOTTING MACHINE 


motion. The 6in. stroke machine weighs 22 cwt., and 
requires 4ft. 6in. by 3ft. 9in. floor space. The 4in. size 
weighs 194 cwt. and requires 4ft. by 3ft. 3in. area. To drive 
the larger machine at full capacity 4 H.P. is called for, the 
smaller model taking 3 H.P. 








BRITISH STANDARDS INSTITUTION. 


AU British Standard Specifications can be obtained from the 
Publications Department of the Institution at 28, Victoria-street, 
London, S.W.1. The price of each specification is 2s. 2d. post 
free, unless otherwise stated. 


BRITISH STANDARD CYCLE THREADS. 


No. 811—1938. In response to a request from the 
British Cycle and Motor Cycle Manufacturers’ and Traders’ 
Union, the British Standards Institution has prepared 
and has recently issued a British Standard for Cycle 
Threads. The form of screw thread dealt with in this 
specification was formulated by the Cycle Engineers’ 
Institute in 1902 to provide a thread of suitable design 
and mechanical strength for the bolts, nuts, nipples, 
spokes, and other threaded parts of cycles and motor 
cycles. The present British Standard does not attempt to 
include all of the many pitches and diameters which 
have been, or are, in use. The C.E.I. thread system 
would appear to have been peculiar in that, as originally 
developed, it included a series of threads applicable to 
any size of stock, rather than organised and progressive 
sizes, and in practice it resulted in a considerable 
diversity of diameters and associated pitches. As there 
would appear to be no justification for this complexity, 
the present specification attempts to standardise only a 
selection of the more commonly used sizes. In view of 
the fact that there is a close resemblance between the 
form of the British Standard Cycle (B.S.C.) thread 
and the form of Whitworth and B.A. threads, and that 
in certain sizes there is also a similarity between the 
pitches and diameters of the cycle thread and those of 
the Whitworth and B.A. series, the Institution most 
strongly recommends that the use of the B.S.C. thread be 
restricted to bolts and nuts and screwed parts to be used 
in cycle and motor cycle manufacture. Any tendency 
to introduce the B.S.C. thread into general engineering 
would, it is argued, inevitably result in confusion caused 
by the visual resemblance to, but lack of interchange- 
ability with, threads of Whitworth or B.A. form. 
It has been considered desirable to restrict the present 
issue of the specification to the standardisation of the 
thread form and basic dimensions. The standardisation 
of tolerances will be deferred until after the completion 
of discussions which are proceeding upon the general 
question of the tolerances on screw threads. 








Factories Act: NOotTIFICATION oF D1IsEASES.—It is 
announced that from January Ist next compressed air 
illness will be a notifiable disease under the Factories Act, 





adjustment. A forged steel insert is mounted on the ram 
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Moulding Concrete Drainage Pipes 
Underground. 


A METHOD whereby concrete pipes for use in draining 
or irrigating land can be rapidly and cheaply moulded 
underground in the position in which they are to be used 
has been developed by the Allgemeine Transportanlagen 
A.G. The moulding takes place at the speed of nearly 
800ft. per hour, at the desired depth underground and 
either in straight lines or in curves as desired. 

The machine used for the purpose (Fig. 1) consists 
of an ordinary tractor with an additional speed to permit 





(Fig. 3), with a screw at the bottom. It consists of a 
heavy steel bar, sharpened at the front edge in order to 
cut the ground, and sufficiently strong to withstand 
considerable strains, to the rear of which a wide, flat 
tube is fixed. In the rear of the steel bar a hole is drilled 
to permit the passage of a driving shaft for the moulding 
screw at the bottom of the apparatus. The tube at the 
back is in sheet metal, of the same breadth as the steel 
bar, so as to pass easily in the furrow left by this latter, 
and sufficiently wide to permit an easy flow of concrete 
down the inside. The concrete thus passes from the 
mixer down the chute and by this tube to the bottom of 
the moulder. 

The moulding is done by a screw, driven by the shaft 














FiG. 1—CONCRETE TUBE-MAKING AND TUBE-LAYING MACHINE 


the rather slow movement required, a concrete mixer, and 
a special moulding apparatus. The mixer is mounted 
on the top of the tractor, and the moulder fastened on 
behind it. 

Mixing the concrete takes place continuously by a 
revolving screw-type mixer. It is fed with sand, 
cement, and water from containers placed above the 
screw. Revolving cylinders in which hollows of variable 
volume are left move under the sand and the cement 
hoppers, and measure out the proper quantities of 
these two constituents, while the water is added through 
an exactly regulable cock. Slides on the bottom of the 
bins permit the amount of sand and cement flowing 
into the measuring cylinder to be regulated. 

The cylinder revolves, after having been filled with 





FiG. 2—REAR VIEW OF MACHINE 


the desired quantity of material, and dumps it into the 
mixing trough. The exact proportion and even the 
nature of the materials used varies with the type of pipe 
to be obtained. For very porous pipe the sand is larger 
grained, and a little less cement is used. The average 
mix, however, is one part of cement to between five 
and eight parts of sand by volume, with enough water 
to produce a fairly dry concrete. 

Concrete is discharged from the end of the mixing 
trough into a chute which carries it to the moulder. In 
order to allow the pipe to be laid at any desired depth, 
this chute (Fig. 2) is hinged at either end—at one end to 
the mixer and at the other to the moulder—and is made 
up in sections which telescope into each other. 

The moulder rather resembles a straight ploughshare 


which runs down through the hole in the steel bar, and 
made easily changeable to permit various diameters 
of pipes to be moulded. This screw forms the core around 
which the moulding takes place. The outer wall of the 
pipe mould is formed by the earth in which the pipe is 
being laid. This is formed into a tubular mould by a 
specially shaped conical piece, fixed to the lower end 
of the steel bar at the front, and arranged so that it 
is centred with the screw at the back. In order to prevent 
the concrete from being pushed up through the open 
furrow, the screw is provided with a small sheet metal 
shield which closes this passage, and completes the 
cylinder of the mould. 

Work is begun by digging a hole in the ground as deep 
as the pipe is to-be laid, and then lowering the moulder 
into it. Tractor and concrete mixer are then set in 
motion, the moulder drilling a hole through the earth, 








FIG. 3—PLOUGHSHARE AND CONCRETE CHUTE 


and leaving a pipe behind as it moves forward. As the 
concrete falls down into the hole formed by the conical 
drill, the rotating screw forces it against the earth walls 
of the mould, pressing out any excess moisture which 
may be in the concrete and leaving the fresh pipe. 
Diameters of from l}in. to 2}in. can be moulded without 
any danger of their caving in through their own weight, 
and since the pipe is protected by the ground in which 
it lies against any outside mechanical strain there is no 
danger of its being injured before setting of the concrete. 

The machine can work in straight lines or in curves, 
and the pipes when set can be connected either to drainage 





or to irrigation canals built in the ordinary way. 





Engineering Industrial 


Organisation.* 
By Lt.-Col. Lord DUDLEY GORDON. 


I cHoseE the title of this address at a time when the 
crisis so happily behind us had not begun to develop 
acutely, and it so happens, I think, that organisation 
in the engineering industry is rather more in our minds 
than it would have been if it had not been for that crisis. 
Now when we think of those anxious days I suppose 
most of those present think about what happened at 
their works, the steps that were taken to meet the imme- 
diate emergency which seemed to threaten, more par- 
ticularly in regard to air raid precautions. But it is not 
so much that sort of organisation I had in mind as the 
general organisation of the engineering industry to carry 
on its normal business. It is important that we should 
be organised for defence; it is of primary importance 
that we should be so organised ; but if that organisation 
is going to take from us the power of supplying the needs 
of industry for the production of wealth, instead of its 
destruction, then we may arrive at the absurd position 
that we had prepared an impregnable defence, but that 
there was nothing left to defend. That may be a reductio 
ad absurdum, but it is a point which I myself always 
have in mind. I am sure that those responsible for engi- 
neering concerns will agree with me that industry must 
be organised on a permanent basis. Now war, any war, 
is a temporary state; in fact, any war is undertaken 
normally to achieve some particular object. It is very 
rare that that particular object is achieved, and as the 
Prime Minister has so forcibly said, it is much better to 
get an arrangement without war before it takes place 
than to get nothing after it has taken place. So industry 
must be organised to deal with the needs of life and the 
production of wealth. That it should be so organised as 
to withstand the shock and dislocation of war is also 
right ; but the theme I wish to develop 1s that our organisa- 
tion must be strong enough to provide the means of 
peaceful production and the creation of wealth and at 
the same time be ready to deal with any emergency 
that may arise. Now one thing that emerged as a result 
of the crisis was that during the debate in the House of 
Lords no less an authority than Lord Baldwin, making 
his maiden speech in the House of Lords, said he would 
be ready for the immediate mobilisation of industry. 
Perhaps that is in a way a disappointing remark, because 
it followed so soon upon the statement of the Prime 
Minister that he had returned from Germany with a 
document which he believed meant “ peace in our time.” 
I hope I am right in thinking that Lord Baldwin had in 
mind not merely organisation for defence requirements, 
but also for more efficient production in peace time to 
provide that wealth which we must have to pay for 
the defence measures. There have been further discussions 
about this mobilisation of industry; it is a matter which 
has been very much in the thoughts of all of us during 
the last fortnight. But any mobilisation of that sort 
within our free constitution can only be preceded by 
consultation with industry in general, and with the 
particular industries which will be affected. It is here 
that we in the B.E.A. are intimately concerned. We 
have to consider what our organisation is, what it might 
be, and what it should be, to achieve the desired result. 

At this point I want to make a digression, but it is 
quite a deliberate digression. I want to say a few words 
to those present about one function of the B.E.A., a 
part of its work which may not be known to all members. 
I must confess that until I came to take part in it myself 
it was unknown to me. What I am going to describe to 
you is the work of the Advisory Council of the Board 
of Trade. That Council consists of members who are 
drawn from the leaders of industry who can give to the 
President of the Board of Trade advice on industrial 
matters. A representative is chosen from each important 
industry, and, in addition, there are, of course, repre- 
sentatives from certain Government Departments, and 
representatives of the Dominions. Those who are selected 
by the President of the Board of Trade to sit on that 
Council are expected to prepare each month a report 
describing the state of their particular industry. Now 
there must be few private individuals who would be in 
@ position to prepare an authoritative report on the state 
of the industry in which they happened to be engaged, 
because each person in such a position is, in every case, | 
suppose, mainly concerned with the management of his 
own business, and he cannot know enough about other 
people’s business to prepare a comprehensive report from 
his own personal knowledge and with the data before 
him. Therefore persons have to be chosen to serve on 
that Council who have at their disposal an organisation 
within their industry which can collect the necessary 
data and statistics and prepare an intelligent report 
month by month. 

In the case of the engineering 
the practice for some years past 


industry, it has been 
for the President for 


| the time being of this Association to be the representative 


of the engineering industry on that Council, and so the 
reports which I, as a member of this Council, and my 
predecessor, Sir William Reavell, presented to the Board 
of Trade are prepared by the staff of the B.E.A. The 
reports of the different industries are circulated so that 
each member of the Council can see what other industries 
have to say and obtain a better idea of the whole ramifica- 
tions of industry. Every three months there is a meeting 
of the Council at which each representative of industry 
and the President of the Federation of British Industries, 
and so forth, are asked to add to the written reports 
some verbal remarks, and a general discussion takes 
place, which is, of course, extremely useful to the Board 
of Trade and to the members of the Council. The statistics 
which are attached to and form the basis of the reports 
are, a great many of them, published in the Bulletin 
of the B.E.A., and they are therefore more or less familiar 
to members. It is unnecessary for me to quote these 
figures, and, indeed, in this sort of informal address, I 
do not propose to deal with any statistics. But you can 
imagine what has been the content of these reports in 
recent months. Each successive report points to an 





* Presidential Address from-7'he Bulletin of the British Engi - 
neers’ Association, delivered on October 13th, 1938. 
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increase in the unemployment in the engineering industry, 
to a diminution of exports, except in a few certain 
specialised cases, and, as we see by the Trade Returns 
published to-day, there is a diminution of imports also. 
Now that is taking place at a time, the very time, as a 
demand for the mobilisation of industry for an increased 
output and for a greater efficiency. Also, this week 
there has been published a report of Lloyd’s Register of 
Shipping on the shipbuilding industry. There is the same 
tale, a reduction of output, a slacking off of orders, and 
the prospects ahead are not at all encouraging. Again 
at a time when output is vital and increased efficiency 
is of the greatest importance. This is the state of affairs 
with which we are faced. Now what are we going to 
do about it ? British industry has been built up as a 
result of individual effort ; broadly speaking this country 
was the first to become a great industrial nation, and it 
became so, not by organising deliberately, but by the 
individual effort of pioneers who developed their own 
factories, their own ideas and inventions, and exported 
to foreign countries, and so built up the great industry 
on which this country thrives. It is the case that we are 
still the greatest exporting nation in the world, but we 
are not the only one, nor do we outstrip our rivals to 
anything like the same degree as was once the case. 
And the reason for that, it seems to me, is that other 
nations, seeing the prosperity of this country under the 
British Empire, said to themselves that by organising 
they could achieve something like this, and they set to 
work to do so. The most notable example of that is the 
shipping and shipbuilding industry, and any nation which 
has set to work by organisation to create national industries 
was quite right in selecting that industry because, as 
we all know, it employs more trades than any other. 
So by various means, subsidies and other arrangements, 
shipbuilding industries have been built up in other 
countries, and instead of this country now providing 
the greater part of the world’s shipping, we have actually 
reached a position where large numbers of ships are being 
built abroad for British owners. It is still the case that 
large numbers of ships are built here for other countries, 
but a study of Lloyd’s Register shows how serious the 
position is from that point of view. We have reached 
our position by means of individual effort, and there may 
still be some who say “ All 1 am concerned with is to see 
that my own business prospers, to give employment in 
my own works and do the best I can for my own company. 
[ am not going to join any association or any organisation.” 
That spirit of independence is extremely valuable; it 
is prompted perhaps by a spirit of freedom. Now the 
last address which we had the privilege of listening to 
by Sir William Reavell, as President, had as its title 
‘Freedom and Its Limitations.” Well, to anyone who 
feels that he must consider only his own works and his 
own production, I would commend that title of Sir 
William’s address *‘ Freedom and Its Limitations.” If 
we are to remain free we must organise and we must act 
together. It is a most unfortunate thing that industry 
tends more and more to become organised on national 
lines. I remember being struck by an incident a few 
years ago when I was in Brazil and talking to the harbour 
engineer at the port of Santos. He showed me some 
machinery he had recently installed and said it had not 
been a matter of public tender, but that he had invited 
certain firms to tender for the work. I asked him how he 
had selected the firms who were to tender, and he replied 
that he had obtained tenders, one from an American firm, 
one from a British firm, and one from the Continent of 
Europe. He chose the three firms from looking at adver- 
tisements. It occurred to me that he had not set to work 
to find out which were the most expert in the world in 
producing that particular speciality and to make his 
choice in that way. He chose three nations, and it is 
perhaps typical that he should have lumped the whole 
of Europe together. It is true he got quite a good plant, 
but that tendency to national organisation is, I think, 
the cause of a good deal of the troubles of the present 
time. In olden time wars took place because kings 
coveted certain territories and wished to increase the 
number of their subjects. Since the war which was to 
end war we have all been concerned in building up a 
national organisation of industry in each country, separated 
from each other, with the idea that we can only be strong 
in our own nation by getting trade away from somebody 
else. We cannot get things really right until we get 
away from that spirit. I have on previous occasions 
described how sometimes a group of manufacturers of 
one speciality will meet together and when they first meet 
they have to put behind them the feeling that because 
so-and-so is a competitor he must necessarily be a bit of a 
rascal. 

If we have to start a conference between ourselves 
in our own country in that spirit what hope have we 
of dealing with a similar set of negotiations when we 
have to deal with foreigners? In fact, what we have 
all to get in our minds is a greater spirit of goodwill, 
and there are very great hopes in that direction. I 
am sure everyone will agree with me that the experience 
of recent years is that, to take the case of Germany, 
of whom we are all thinking, that personal relations 
between Germans and British are more cordial to-day 
than they have ever been. On all sides there was a feeling 
of indescribable relief that there was to be no war. It 
was not only because of the passing of the danger, but 
because of the cordiality of feeling between individuals 
of the two nations. The peoples of the two nations must 
be brought together, and we must all realise that we can 
both benefit by trading with one another. We shall have 
to move away from this tendency which at present exists 
to shut ourselves up in our selfish little circles of nationality 
and of trying to do what we can by quotas and tariffs 
and other arrangements to get for ourselves what some- 
body else may have for fear that he would be the richer 
and we the poorer. We are faced with such organisation, 
and therefore with that goodwill in our minds we must so 
organise ourselves that we can put our ideas into practice 
and can continue to lead the world as we have in the past. 

I would like, however, to make one further digression, 
and that is about propaganda. We are told, and we do 
find it so, that all these systems, such as quotas and 
tariffs, and so forth, are usually coupled with very intensive 
national propaganda, and we in this country are blamed 
for not moving more quickly in this matter. But let us 
bear this in mind. When it was desired for the purpose 





of a plebiscite in a foreign country to have someone to 
supervise it, who was chosen’? The British Legion! 
That was because there has not been that aggressive and 
violent. propaganda which would make us seem to have 
prejudged the. case. A volunteer body like the British 
Legion is asked for because it can be looked upon as entirely 
independent. 

I have already spoken of one way in which the B.E.A. 
is consulted by the Board of Trade as representative of 
the engineering industry. There are many other similar 
approaches between the Government and the B.E.A. as 
representing engineering. Some of them have already 
been mentioned at the annual meeting to-day, and the 
uppermost thought is that if there is to be mobilisation 
it is obvious that the first industry to be mobilised would 
have to be engineering. It has already been said that 
it is only in our industry that anything has been done 
in that direction. Here I am on the very point I wish to 
drive home, and that is the function of the B.E.A. and 
the importance of all engineering firms belonging to it. 
Our Association is so organised that it can deal with these 
matters and it is prepared to do so. I would like to 
emphasise that with all the authority I possess. A sugges- 
tion has been made that yet another body should be 
formed, even the name has been suggested, such as the 
National Council of Engineers. I would like to say that, 
in my opinion, it is quite unnecessary to form yet another 
body to deal with these matters. We are not claiming 
that the B.E.A. is the only one which exists, and is the 
only one which the Government should approach. The 
National Federation of Engineering and Allied Employers, 
to which we all belong, has entirely separate functions. 
We have the most cordial relations with the British 
Electrical and Allied Manufacturers’ Association, the 
Machine Tools Trades’ Association, and also with those 
bodies dealing with specialised products, such as the 
British Compressed Air Society, and if any new body is 
to be formed I think it should be in the shape of a Federa- 
tion of Associations such as those. Many will remember 
that negotiations with that object did take place between 
ourselves and the B.E.A.M.A., and this close contact still 
exists. It may come some day to a definite fusion, but I 
do suggest that it is quite unnecessary to form some 
further new body. The membership is there and the 
organisation is there, and we are ready to act. I noticed 
the other day that the President of the National Chamber 
of Trade, in his Presidential Address, urged this very 
point of all those engaged in industry joining their appro- 
priate organisation. These words may reach those outside 
this room because it is the custom to publish these 
addresses in the B.E.A. Bulletin, but I would appeal 
to all present and to all whom these words may reach, 
if they know anyone engaged in the engineering industry 
who is still outside this Association, that these reasons 
should be urged upon him or his firm to join the Association 
and to help on the work of which, in any case, they are 
getting the benefit. These are my closing words and is 
the last thought I wish to leave with you. 








South African Engineering Notes. 
(By our South African Correspondent.) 
Care Town, November 24th. 
Electricity Development in Natal. 


AN important scheme of electricity development 
throughout Natal, but chiefly along the coastal districts, 
was explained by the Chairman of the Electricity Supply 
Commission, Dr. H. J. van der Bijl, during his recent visit 
to Durban, when accompanied by other leading officials 
of the Commission he had a discussion with the City 
Council regarding the position which will arise when the 
Council ceases to be the sole consumer of current from the 
Congella undertaking. 

The expansion scheme, which will be put into operation 
as soon as negotiations with the parties concerned have 
been completed, comprises briefly an extension of the 
supply mains along the Natal south coast to about 10 miles 
beyond Margate, and along the north coast to the Zulu- 
land border at Tugela, and possibly beyond that point, 
while medium tension lines are to be run to supply farms 
and other consumers within accessible distance of the 
present electrified railway routes, 7.e., within about 
15 miles on either side of the lines. Power for working 
pumping and other plant will be available as well as for 
domestic purposes, and it is estimated that the Com- 
mission will be able to supply about a thousand farms, 
the scheme being such as no other country in the world, 
excepting California, has yet attempted. The project 
will take about a year to complete. The various sugar 
mills and seaside resorts along the coasts will also directly 
benefit by the scheme, which should at the same time 
have the result of hastening the electrification of the 
railway routes along both the north and south coast. 
Consumers within 10 miles of the coast will pay tariff 
rates on the basis of 3s. per living room per month, plus 
$d. per unit, which figure it is hoped to reduce to 3d. per 
unit as the demand increases. The linking of the two 
generating stations at Colenso and Congella is an important 
feature of the scheme, and extensions of the electrification 
of the railways will leave a gap in the Durban and Johan- 
nesburg route of only about 100 miles, which is not likely 
to remain in existence for long. A partial electrical 
passenger train service between Johannesburg and Pre- 
toria was brought into service at the end of October. 


Inquiry into S.A. Railways Wanted. 


A demand for a public inquiry to investigate 
alleged shortcomings in the administration of the South 
African Railways was made at the Congress of the Asso- 
ciation of Chambers of Commerce of South Africa, which 
is sitting at the time of writing. The Special Committee 
appointed to draw up a statement for presentation to the 
General Manager of Railways presented its report, which 
stated that notwithstanding the Administration’s refusal 
for the public inquiry asked for into the control, operation, 
equipment, and rates policy of the railways, the Associa- 
tion was still of opinion that there was urgent need for an 
investigation. The Committee considered that the rolling 





stock was still inadequate and the large increase in rough 
handling of goods, resulting in heavy losses and incon- 
venience, was further evidence of the existing inefficiency. 
Locomotives purchased in recent years had not given 
satisfactory service. The public mind was still much 
disturbed by the high rate of accidents and derailments 
which called for further investigation. Mr. Dunlop, in 
moving for an inquiry, declared that ‘‘ there is definite 
unrest and suspicion that all is not well nowadays.” 
Replying to the statement and the resolution, Mr. T. H. 
Watermeyer, General Manager of the Railways, said that 
as far as the efficiency of the management of the railways 
was concerned, he and his colleagues would welcome an 
inquiry. As to the inadequacy of rolling stock as alleged, 
stock of all kinds had been ordered, and the greater part 
of the truck supply had already arrived in South Africa. 
A large number of locomotives had also been ordered, and 
they were arriving at the rate of ten to twelve a week. As 
to the impression being conveyed by some persons that 
locomotives purchased from certain countries gave less 
satisfaction than those from other countries, he and his 
colleagues were in agreement that no specific instance 
could be referred to to support that contention. In regard 
to the statement that there was an increasing number of 
accidents to trains, it was true that the railways had a bad 
period at the beginning of the year, and steps,were imme- 
diately taken to try and inculcate a sense of responsi- 
bility and care into the staff, and they were satisfied that 
those steps had had a very salutary effect. Mr. Water- 
meyer admitted that they were having more accidents 
than they should. 


Industrial Position. 


In spite of the increase in the numbers of unem- 
ployed in Union industries, the new Minister of Labour, 
Mr. H. G. Lawrence, stated at the annual banquet of the 
Institute of Certificated Engineers that there is no danger 
of any serious retrogression. Mr. Lawrence said that, 
despite the warnings of pessimists, the country was 
extremely fortunate economically. There had been 
remarkable industrial expansion and though the inter- 
national crisis had caused a slight setback, rapid recovery 
was in progress. The Department of Labour returns 
showed a distinct increase in the numbers of people 
placed in employment. The building industry was very 
active and the clothing industry in a healthy condition. 
Though the furniture industry had not been able to resume 
full-time working, four new factories were to start pro- 
duction shortly. There were now 7730 factories, all 
industries included, an increase of fourteen since August 
and thirty since last December. The net output of Union 
industries of all classes reached a total of £70,640,428 for 
the year by the end of 1936, as compared with only 
£16,872,916 for the year at the end of 1916. The gross 
value of articles manufactured in South Africa during 
1936 (the Industrial Census year) was over £150,000,000. 
The Minister said he proposed to encourage the continual 
development of the policy of achieving a gradual increase 
in unskilled wages with due regard to the interests of the 
higher-paid employees of the manufacturing and com- 
mercial community and of the public as a whole. Mr. 
Dixon, as President, stated he had made a tour of the 
industrial centres of the country during the year and he 
was greatly impressed by the industrial activity he saw. 
But he was much perturbed by the reports received about 
the restrictions which industries were suffering as a result 
of the severe competition being experienced from imported 
goods. Trade unions had raised the cry of unemployment 
and this cry had a definite basis. Unemployment was 
widespread throughout the country. But apart from the 
possibilities of war, he could see no justification for con- 
sidering that the country was likely to pass through another 
period of trade restriction. With the gold mines flourish- 
ing and with agriculture improving it was folly to talk of a 
depression. 


Harbour Tonnages Drop. 


For months past the tonnages of imports and 
exports handled at Union harbours have been decreasing, 
and a comparison of the figures for the three months July, 
August, and September of 1938, with those for the same 
months in last year, reveal a disquieting position. Imports 
for the three months in this year were 415,092 tons, 
449,065 tons, and 386,196 tons, as against 439,814, 490,669, 
and 499,008 tons in the same months of 1937. The totals 
of exports for the three months of 1938 were 200,491 tons, 
195,830 tons, and 262,292 tons, as against 357,852 tons, 
357,025 tons, and 500,115 tons in the same months of 1937. 
These export figures are exclusive of coal exported and 
bunkered, which show little change compared with 1937, 
the September total being 168,301 tons. 


Dismissal of Iscor Employees. 


Because of “ public concern regarding the recent 
retrenchment of thirty European employees at Iscor,” the 
Minister of Commerce and Industries has authorised the 
publication of a statement to him by the South African 
Iron and Steel Industrial Corporation (“Iscor’’). At a 
recent protest meeting reference was made to the native 
labour policy of “‘Iscor.’”” The Corporation therefore 
wished their statement to be published. The Corporation 
states that in addition to twenty-eight daily paid European 
employees and two monthly paid staff men, fourteen 
natives were retrenched because they had become redun- 
dant. The statement that Europeans were being replaced 
by natives at lower wages was untrue. The Corporation 
states that in the initial stages—when starting the works— 
to enable local men to become qualified within the shortest 
time for as many operating posts as possible only a mini- 
mum number of skilled men were imported. They repre- 
sented about 10 per cent. of the total number of South 
Africans. It was necessary to engage more European 
unskilled workers than ultimately would be needed. The 
reason for this was that many learners in the industry 
voluntarily left their work and some would obviously be 
found unsuitable for skilled work. As unskilled work 
normally done by natives gradualiy became available 
natives were engaged. The whole employment policy 
had been investigated by the Conciliation Board and by 
arbitrators appomted at the request of the employees. 
The arbitrators endorsed the Corporation’s action in 
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retrenchment. Since the retrenchment five men had been 
re-employed. The dismissed men had been employed in 
the heavy rolling mills. The workers replying to Iscor’s 
statement, say that the Corporation has. not conclusively 
repled to the charge that it is following a policy of 
*“ profiteering at the expense of the welfare of the 
European workmen, and that amongst the thirty men 
recently dismissed were some who had been at Iscor for 
four and five years, and thought their future was assured. 
Although the State has invested approximately £5,800,000 
in Iscor and private persons only about £1,500,000, it is 
private persons who determine the general policy of Iscor. 
This policy is one of profiteering at all costs. . . . To-day 
Europeans are only used where natives cannot be 
employed.” 


Rhodesian Coal Concessions. 


In the Southern Rhodesian Parliament at the 
beginning of November a resolution was submitted 
that the Government consider the desirability of investiga- 
tion into the causes of the high cost of coal in the colony, 
and that it was contrary to the best interests of the 
country that the Waukie coal prospecting grant of 860 
square miles be held any longer without adequate work 
being carried out on it. The Minister of Mines made a 
statement in reply, in which he explained that the con- 
cession, which was known as the Gwaai Coal Concession, 
was granted by the British South Africa Company to 
the Waukie Coiliery Company on June 30th, 1923, giving 
an exclusive right to prospect for coal for thirty years. 
The Government, it was stated in the course of the state- 
ment, has been advised that the grant is legally binding, 
but after negotiations the Waukie Company has agreed 
to surrender one-third of the area immediately, and 
thereafter 30 square miles annually. The Government will 
not itself work the abandoned portions of the area until 
the expiration of the period of the grant. The Waukie 
Company had reduced the price of coal as from October 
Ist to 10s. a ton, a reduction of from ls. 6d. to 2s. a ton. 
In the debate on the matter it was claimed by the Leader 
of the Opposition that the rate of surrender was too slow, 
and the areas from which competition with Waukie might 
arise would not be relinquished for years. The reduction 
in the price of coal to 10s. a ton was of no value, it was 
urged, as coal had already been sold in Bulawayo below 
that price without any agreement. It was also contended 
that the progress of the Colony had been retarded for 
years by the high price of coal charged by the Waukie 
Colliery Company, and that the price should be not more 
than 6s. a ton. The Minister of Mines reminded the 
House that the price of coal was still under investigation, 
and he gave an assurance that if the inquiry showed the 
need for Government action, such action would be taken. 
Regarding the concessions, the Minister said he had not 
been satisfied that the development of the country was 
being handicapped by the concessions, but if he could be 
satisfied that such was the case he would be prepared to 
advise the Government to denounce the solemn obliga- 
tion undertaken by previous Governments and introduce 
legislation to cancel the agreements. 


Rhodesia Prohibits Scrap Iron Export. 


In the Southern Rhodesian Parliament on 
October 29th the Minister of Fimance moved that the 
House approve of a Government notice prohibiting the 
export of scrap iron from the Colony without a permit 
issued by the Minister of Finance. The reason for the 
notice was that an iron and steel industry had been started 
in the country, but he felt they could not entirely prohibit 
the export of scrap metal because it would mean that the 
local industry would practically have a monopoly and the 
price paid might be too low. The Minister’s motion was 
unanimously carried. During the debate the Minister was 
urged to consider the advisability of the exploitation of 
the iron ore deposits in the Colony. 


Table Bay Power Station. 


The new Table Bay power station is expected to 
be opened formally by the end of the year. It is designed 
for housing ultimately five 40,000-kW sets, of which three 
are installed for the present. When the station was 
planned in 1935 its situation, immediately to the north of 
the existing Dock Road power station, was assumed to be 
close to the water’s edge of Table Bay, but since work was 
commenced in 1936, the development of the new harbour 
scheme has caused the station to be situated about 2000ft. 
from what in a few years’ time will be the water’s edge. 
Thus, though originally planned practically as a “* water’s 
edge ”’ station, it will, in fact, be situated not far from the 
middle of the central area of the City of Cape Town. The 
sudden translation of this big power station some 2000ft. 
further from the sea than was originally contemplated 
has naturally complicated the circulating water system, 
and has considerably added to its cost. Instead of a 
simple scheme, consisting of a pumping station built 
adjacent to what is known as the random block mole 
and delivery pipes supported on the mole, together with a 
simple discharge culvert into Table Bay, about 300ft. 
long, it became necessary to draw water from the new 
harbour basin, and also to deliver the return water into 
that basin. 

The intake is a somewhat complicated structure, 
embodied in the new eastern quay wall of the new harbour 
basin. Provision has to be made for taking in 440 cusecs, 
and as the Harbour Authorities insisted on a very low 
velocity of entry, the intake openings had to be made 
correspondingly large and placed at a sufficiently low 
level, so that they would not be unduly obstructed by large 
vessels moored opposite them. The whole of the intake 
works are in duplicate, experience having demonstrated 
its necessity. Each half of the intake consists of 
two rectangular openings, each 10ft. wide by 11ft. high. 
These openings are protected by heavy mild steel grids, 
with 12in. by 12in. openings, secured to the face of the 
quay wall by heavy gun-metal bolts. With both ducts 
working, the velocity at entry is only 1-2ft. per second. 
During cleaning operations when only one culvert will be 
available for operations the velocity at entry will be 
1.6ft. per second. As the normal and emergency velocities 
through the ducts will be 4-26ft. and 5-69ft. per second, 
the intake structure is designed so as to build up the 





required velocities gradually before the water actually 
reaches the culverts. The sills of the intake openings are 
at level —28-80. At distances of 64ft. from the quay 
wall face, each of the twin approach channels has con- 
tracted to a single rectangular culvert, 7ft. 6in. wide by 
10ft. high, and the entrance to these two culvertsis con- 
trolled by heavy penstocks which enable either culvert 
to be closed. Beyond the penstocks these rectangular 
culverts continue for a distance of 17ft. 9in. to a sand trap 
and dewatering sump, the floor of which is at level —32-5. 
Between the two sand traps there is situated a pump shaft 
containing two vertical spindle centrifugal pumps, each 
with a capacity of 1200 gallons per minute, and also a 
small agitator pump with a capacity of 100 gallons per 
minute for clearing sand, &c., from the suctions of the 
dewatering pumps, and also for removing sand, &c., from 
the recessed penstock sills, so as to ensure proper closing. 
The penstock screw spindles are carried up in narrow shafts 
1lft. 10$in. long and 3ft. wide. The motors for operating 
the pumps and penstocks are placed in an underground 
chamber the floor level of which is level+ 6-00, i.e., ft. 
above high tide level. The road surface above the chamber 
is at level+15.0. The actual head room in the motor 
chamber is only 7ft. 6in. Shafts 12ft. 10}in. by 8ft. rise 
above the sand traps. These shafts are covered at wharf 
level by heavy precast concrete slabs. The culverts are 
formed in one massive unreinforced concrete block. Each 
culvert has a cross-sectional area of 59-36 square feet, 
with vertical sides, and curved roof and invert having 
radii of 6-75ft. The total height from invert to crown is 
9ft. 3in., the height of the vertical sides 7ft. 6in. and the 
width is 6ft. 9in. The thickness of the outside and central 
wall is 4ft., and the roof thickness is 5ft. over the crown. 
The thickness of the concrete below invert varies according 
to the varying depths of the rock foundations adopted, but 
is never less than 2ft. The total length of the culverts 
from the pump house forebay to the intake structure is 
approximately 2500ft. 

The foregoing description consists of excerpts from the 
Presidential Address of F. E. Kauthack, M. Inst. C.E., 
M.[. Mech. E., at the South African Institution of 
Engineers. 


Manganese Industry Setback. 


At the annual meeting on November 15th of 
South African Manganese, Ltd., it was revealed that while 
operations in the past year had shown a net profit of 
£27,476, the industry had experienced a severe setback, 
of which the primary causes appear to have been the falling 
off in steel production in the United States and in the 
demand from Germany. Under the influence of this 
setback the company’s policy has necessarily been changed 
from one of intense activity to one of conservation and 
retrenchment. The company is, however, equipped for 
the resumption of production on any more extensive 
scale that may be called for by improved conditions. 








Forced Circulation Boilers.* 
By R. E. TREVITHICK. 


IN approaching engineering problems the thoughts 
always foremost in the mind of the marine engineer are, 
of necessity, reliability and availability. The ships under 
his control may, under certain circumstances, require to 
have a radius of action halfway around the world; it is 
therefore not to be wondered at that he views with some 
misgivings any new ideas which he thinks may in any way 
interfere with the reliability and availability of his ship, 


TURATED STEAM 10. 7 


FEED WATER CONNECTION 























ing conditions while, at the same time, maintaining an 
equal or even higher overall efficiency. In comparison with 
the Scotch boiler the savings in weight and space and the 
increased flexibility are so marked that no further comment 
is needed. 

Let us, however, compare the design of a forced circula- 
tion with that of a natural circulation water-tube boiler. 
In the latter the only force available with which to 
circulate the water through the heating surface is a natural 
one, known as levitation, and while this natural force has 
served a useful purpose for a great number of years, it 
nevertheless imposes serious limitations upon the designer. 
While a considerable number of investigations have been 
made on the subject of levitation as a circulating force, 
there is still much to be known as to what really takes 
place under actual working conditions, whereas with 
forced circulation it is possible to forecast the conditions 
with considerable accuracy and to ensure that they will 
be such as to give satisfactory performance in service and 
be safe under all loads. 

When designing a natural circulation boiler the primary 
object is to set out the heating surface in such a manner 
as to give a good circulation. In order to do this it is 
necessary to place the tubes either vertically, or at least 
at a fairly steep angle, and as the force of levitation is small 
and indeterminate the resistance must be kept low. This 
necessitates that they must be comparatively short and 
reasonably straight and they must trend continually 
upwards ; otherwise steam locks will occur. This further 
implies that they can only make one passage from water 
drum to steam drum. Having set out the heating surface 
in order to comply with these conditions, it is often 
necessary to introduce baffles in order to induce the com- 
bustion gases to cover the whole surface. Every such 
baffle will impose an additional demand for power for 
draught purposes. In other words, it is necessary to 
design the heating surface to comply with the demands of 
levitation and then adapt combustion conditions to suit. 

Let us now forget natura! circulation and design for 
forced circulation. In this case the problem is approached 
from an entirely different angle. The best possible com- 
bustion conditions are chosen and the heating surface is 
then introduced in such a manner as to give the highest 
heat transfer, quite irrespective of steam locks and other 
troubles which have hitherto beset the designer. Owing 
to the independent circulating force now available it is 
possible to permit a much higher resistance to flow ; 
consequently longer tubes of smaller diameter may be 
used, it is no longer necessary to give them a continuous 
upward trend and they can be placed in any position that 
circumstances demand, either horizontally or vertically. 
In the latter case the direction of flow may be, and fre- 
quently is, downwards, without fear of steam locks 
accruing. 

It is an easy matter to fabricate the small-diameter 
tubes in such a way that the whole of the internal surface 
of the combustion chamber can be covered with tubes 
touching each other and thus forming a complete water 
wall. The temperature at the back of a water wall con- 
stituted in this way can only be that of the tube metal, 
and this is only a few degrees above the saturated steam 
temperature. A considerable amount of insulating material 
can therefore be dispensed with, thus effecting considerable 
saving in weight. 

Since no direct radiant heat can penetrate this wall, no 
high-temperature refractories are required; a further 
saving in weight and cost of upkeep is thus effected and 
the necessity for carrying large stocks of spares eliminated. 

So far as the convection heating surfaces are concerned, 
similar advantages are possible. It is well known that, 
with tubular surfaces, the best rates of heat transfer are 
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Fic. 1—Arrangement of a La Mont Marine 


and it is for this reason that forced circulation boilers have, 
up to the present time, not been viewed with favour in 
marine circles in this country. The author feels that the 
best method of approaching this subject is first of all to 
put forward the advantages to be derived from forced 
circulation boilers, and then establish confidence so far 
as their reliability is concerned. 

The chief advantages accruing to a forced circulation 
boiler over the Scotch boiler or water-tube boilers are 
saving in weight, saving in space, and flexibility to steam- 





* Extracted from paper, entitled ‘‘ Forced Circulation Boilers 
and their Application for Marine Purposes,’”” North-East Coast 
Institution of Engineers and Shipbuilders, read December 2nd. 
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formation at right angles to the tube axes, and moreover 
the rate of transfer improves as the tube diameter 
decreases. 

Conditions at sea generally demand that fuel shall be 
burnt low down near the bottom of a ship, and that the 
combustion gases shall be removed through funnels placed 
on deck. In other words, the trend of their passage is 
upwards and the nearer they can be kept to the vertical, 
generally speaking, the more economical is the design from 
the ship’s point of view. If, therefore, the heating surface 
tubes are to be placed at right angles to this flow they must 
manifestly be horizontal. The designer is not only in a 
position to do this, but he can place the whole of his 
heating surface in one vertical duct and thereby com- 
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pletely eliminate all baffles. Further, being free from the 
demands of levitation it is no longer necessary to give 
each tube a single pass from water drum to steam drum. 
They can be bent into serpentine formation, each tube 
making perhaps ten or more passes across the gas duct. 
In this way tube nests having twenty or more rows may 
be constructed requiring the equivalent of only two rows 
of holes in water and steam drum. The number of holes 
is thereby reduced to 10 per cent. of what would have been 
necessary with natural circulation. This great reduction 
in the number of tube holes enables much higher tube 
plate percentages to be obtained, 75 per cent. being 
generally quite easy to arrange. It is thus possible to 
reduce tube plate .thicknesses and drum weights con- 
siderably. 

With convection heating surface constituted in this 
form, with the gases passing definitely at right angles to 
the tubes, there are no dead pockets and, moreover, gas 
velocities and rates of heat transfer can be calculated with 
some degree of accuracy. Hence it is possible, not only 
to forecast the heat absorption and evaporation of each 
individual tube, but also, as will be explained later, to 
give each tube a quantity of water proportional to the 
duty it has to perform. 


THe La Mont Forcep Crrcutation Borer. 

Having now described the matter in broad principle, it 
is proposed to pass to the practical side and see to what 
actual results the above considerations lead. In the time 
available it would be impossible to discuss the numerous 
types of forced circulation boilers which are in use to-day, 
and the author therefore proposes to describe in some 
detail the principle of a forced circulation boiler of which 
he has practical experience, known as the ‘“ La Mont.” 

This system was introduced in 1930, the earliest installa- 
tions consisting of supplementary water walls added to 
existing boilers. In 1933, however, the first complete 
boiler was put into service. This was a land installation 
having a capacity of 30,000 lb. of steam per hour at a 
working pressure of 550 lb. and final steam temperature 
of 800 deg. Fah. This has now given some 40,000 hours of 
service. 

The first mercantile marine installation was ordered in 
1933, this being for the ‘‘ Nicea” and was built by 
Deutsche Werft, Hamburg. This ship had two boilers, 
fired with pulverised fuel, the capacity of each one being 
10,200 Ib. per hour and working pressure 260 Ib. per square 
inch, with final steam temperature of 660 deg. Fah. Since 
that date seventeen ships having thirty-six boilers have 
been or are being installed with this type. 

The La Mont system is also applicable for the extraction 
of the heat from the exhaust gases of Diesel engines. This 
aspect of the subject will be dealt with later, but it may 
be mentioned here that thirty-one ships have been so fitted. 

The above remarks go to show that the La Mont system 
has long since passed the experimental stage and that it 
has amply proved itself as a reliable engineering pro- 
position. 


DETAILED DESCRIPTION OF A La Mont Borer. 


For the purpose of describing the construction in detail 
a marine type boiler made in this country has been selected. 
This boiler is designed for a continuous steaming rate of 
110,000 Ib. of steam per hour with an overload capacity of 
125,000 Ib. per hour. It occupies a space about 13ft. 6in. 
wide by 12ft. 6in. fore-and-aft, and a height of 13ft. 6in. 
It is fitted with a superheater and is designed to be fired 
with oil. No economiser or air heater is fitted. 

The leading design particulars are as follows :— 


. 800 Ib. per sq. in. 
- 640 deg. Fah. 
110,000 lb. per hour 
125,000 Ib. per hour 


Maximum working pressure 
Maximum steam temperature... 
Evaporation (continuous) 
(maximum) 
Heating surfaces— 
Projected in combustion chamber 
Convection (evaporator) Sas 
Superheater ... ... ... 
Number of oil burners... ... 
Feed-water inlet temperature 


456 square feet 
4560 square feet 
1070 square feet 
Seven 

200 deg. Fah. 


The arrangement of water circuits is best seen in Fig. 1. 
The steam and water drum is shown at A; from here the 
water is drawn through the pipe B to the circulating 
pump C, by which it is discharged through the pipes D 
and E to the distributor headers F and G. 

In the header F there are four rows of tubes, the pitch 
in each row being twice the tube diameter. The upper two 
rows are brought together at the foot of the near side 
wall H of the combustion chamber; here they turn 
vertically upwards and thus form a complete wall of tubes 
touching each other. Although they are referred to as 
touching each other they are actually arranged with a 
space of in. per tube to allow for tolerances on tube 
diameter and the fact that the tubes are only commercially 
and not precisely straight. After passing up the near wall 
they turn horizontally to form the first evaporator J, 
being opened out into two rows to permit the passage of 
the gases. 

Each tube makes four passes, 7.e., there are eight rows of 
tubes in this bank and then they pass into the drum. The 
two lower rows of tubes in the distributor F are brought 
together and then led across the floor of the combustion 
chamber in close formation up the far side wall, beyond 
the first evaporator and superheater, to the second 
evaporator K, where they turn horizontally and are split 
into open formation as before. Each tube makes eleven 
passes across the gas duct, 7.e., there are twenty-two rows. 
Thence they also are led to the drum. 

It will be noted that where the tubes from both the first 
and second evaporator banks enter the drum they are 
split into four rows. This implies that the tubes in each 
row are pitched four diameters apart, centre to centre, 
giving a plate efficiency of 75 ‘per cent., as previously 
mentioned. 

The back wall is also formed of tubes in close formation, 
but in this case they run horizontally. Each tube, starting 
at the distributor G, makes four passes across the wall and 
terminates in the collector header L. From there a riser 
pipe (not shown) rakes the water-steam mixture and leads 
it to the drum. 

The superheater M is interposed between the first and 
second evaporator banks and is composed of tubes of 
exactly the same size and in the same formation, 7.e., 
lfin. O.D., 12 S.W.G. pitched 2%in. apart in the rows, 
the row being pitched 1in. apart vertically. It may be 





noted that the superheater tubes run at right angles to the 
evaporator tubes; this is done for ease of access. Each tube 
makes four passes across the gas duct and is expanded 
into saturated and superheated steam headers running 
across the front of the boiler. 

The front of the combustion chamber is not lined with 
tubes, the whole of the space being taken up with burner 
openings, air box, &c. 

It will be appreciated that as the tubes in this type of 
boiler make several passes in their course from header to 
drum they need some support additional to that which is 
afforded by the attachment of their ends to the headers. 
The first evaporator is carried on two water-cooled 
supports, which are rectangular headers connected to the 
circulation system so that a flow of boiler water through 
them is maintained. Hooks of heat-resisting steel are 
welded to the upper row of tubes and these are hung on to 
the supports ; the lower rows of tubes are each hung from 
the row above, also by means of heat-resisting steel distance 
pieces. The detail of this is shown in Fig. 2. 

The second evaporator bank is carried slightly differ- 
ently. At the steam drum end, support is afforded to the 




















































{- -= dS 

a 

== 
wi 

a Be 





Method of su: 


Method of supporting Evaporator pporting 
Tubes Chamber Wall Tubes 
THe ENGINEER Swain Sc. 


Fic. 2—Tube Supporting Methods 


top row of tubes by their attachment to the drum; the 
reverse end of the upper row is hung from a beam in the 
casing by hooks similar to those in the first evaporator. 
The remaining rows are hung from the top row by distance 
pieces similar to those in the first evaporator. The super- 
heater tubes are similarly supported, one end being 
carried by the headers and the reverse end being carried 
on the casing. 

The supporting of the tubes in the combustion chamber 
walls does not call for any special heat-resisting material. 
As previously mentioned, they are in close formation and 
the temperature at the back is only slightly above that of 
the saturated steam. Ordinary mild steel hooks welded 
to the tubes and arranged to engage with angle bars 
attached to the boiler structure are all that are necessary. 
This detail is also shown in Fig. 2. 

The heat release in the combustion chamber is about 
230,000 B.Th.U. per cubic foot per hour at full load of 
110,000 lb. steam per hour. 

The drum is of riveted construction, of 4ft. 2in. internal 
diameter and 10ft. 6in. long on the parallel portion. It is 
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FiG. 3—Section through Steam and Water Drum 


fitted with the usual external mountings, such as water 
gauges, feed checks, and pressure gauges. The safety 
valves are fitted on to the superheater headers. These call 
for no particular comment, but the internal fittings are of 
interest. These are shown in Fig. 3. A baffle J concentric 
with the drum shell is placed in front of the tube inlets 
and runs up to a point about 45 deg. above the horizontal, 
line. To the top of this baffle is attached a spilling plate L, 
so shaped that it is practically horizontal where it strikes 
the water level. Above this spilling plate and baffle is 
surmounted a hood K. The space between the baffle J and 
the shell is closed in at the lower extremity and at the ends. 
The incoming steam and water mixture is therefore forced 
to take an upward path until it strikes the hood K, where 
its direction is reversed and it is thrown smoothly down- 
wards on to the spilling plate. Here the steam separates 
out and the water passes to the lower part of the drum. 

The boiler is fitted with two 8in. centrifugal pumps, 
both steam driven, and one is also fitted with an electric 
motor for starting up when no steam is available. The start- 
ing motor is able to drive the pump at sufficient speed to 
ensure a satisfactory circulation during lighting up until 
the rising steam pressure causes the turbine to take up the 
drive. As soon as the turbine speed exceeds the motor 
speed the motor automatically declutches itself; mean- 
while the turbine speed increases until the governor comes 
into operation. Under ordinary steaming conditions the 
pumps run at a constant speed irrespective of load. 

It will be of interest to mention that a lighting-up trial 





was made without any pump running, and although the 
boiler is designed in such a way that circulation by 
levitation is theoretically impossible, nevertheless steam 
was raised without any difficulty. 

Regarding the distribution of water to the various tubes, 
it will be appreciated from a study of Fig. 1 that the tubes 
are not only of very different lengths, but also are 
differently heated. They do not all make the same quan- 
tities of steam and hence require varying quantities of 
water. Those of the first evaporator are 65ft. long, those of 
the second evaporator 125ft. long, and those in the back 
wall 50ft. long. It follows, therefore, that the resistance 
to flow is very different in the various circuits and hence 
some control becomes necessary. 

This is provided by a calibrated orifice fitted at the 
entrance to each tube, in the distributor header. A section 
of the distributor is shown in Fig. 4. The four rows of 
tubes are seen at 1, expanded into the header 4. Into each 
tube is inserted a cartridge-shaped carrier 3, in which is 
mounted the orifice piece 2. The walls of the carrier are 
perforated with a large number of holes so that it acts as 
astrainer. The holes are, of course, substantially smaller 
than the orifice opening. The tail end of each strainer 
engages loosely with a cap 5 to prevent its dislocation ; 
it is also threaded to provide ready means of withdrawal. 
The exact diameter of the orifice is a matter of careful 
calculation to ensure that the correct amount of water will 
be delivered against the known resistance of the tube. 
These orifices not only ensure the correct amount of water 
being delivered to each tube, but they also have a stabilis- 
ing effect which ensures complete uniformity of flow. This 
matter has been the subject of a good deal of experiment, 
which time will not permit me to go deeply into. Suffice 
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Fic. 4—Section through Distributor 


it to say that it has been conclusively proved that, with 
restricting nozzles as described above, the flow is uniform 
and consistent as between tube and tube, whereas without 
their restraining influence flow is spasmodic and wholly 
unreliable. 

The amount of water circulated greatly exceeds the 
amount of steam generated, the circulating factor usually 
employed being in the neighbourhood of 6. This, in con- 
junction with the special methods above mentioned, of 
introducing the steam and water mixture into the drum 
enables the satisfactory separation of the steam from the 
water to be effected in a much smaller space than is possible 
with natural circulation. Furthermore, the drum need 
not necessarily be placed in any particular relationship 
to the steam generating tubes, but if circumstances so 
demand it can be installed in any convenient position 
either above or below or even separated from the heating 
surface. It should also be noted that the drum is not in 
any way subjected to direct heat from the boiler. 

The first questions which are always asked are :— 


(a) What happens if the circulating pump stops ? 
(6) What action is necessary if scale is deposited in 
the tubes ? 

So far as the first question is concerned it may be said 
that the pump is an extremely simple and reliable piece 
of apparatus, being composed of a body, a spindle, and a 
single-stage impeller. It is designed to run at a relatively 
slow speed of 14/1500 r.p.m., and from experience it is 
found that these pumps will run for months, a small 
amount of attention only being required so far as the 
gland is concerned. Experience has shown that the failure 
of a circulating pump is almost unknown. These pumps 
can, if desired, be fitted in duplicate, so that in the event 
of one pump needing attention the other can carry the 
boiler ; but it is interesting to note that in the ship pre- 
viously referred to, the “‘ Nicea,”’ only one pump was 
fitted and no difficulties have been experienced. 

As regards the second question, namely, scaling of the 
tubes, it will be appreciated that, with a boiler of this 
design, the water must be of good quality and careful con- 
sideration must be given to this point. The make-up 
must either be evaporated or treated by some recognised 
process. There are, however, a large number of these 
boilers working at high pressures where 100 per cent. 
make-up is being used, this being treated by orthodox 
methods. 








New L.M.S. Bripce NEAR WEMBLEY.—Over 200 tons 
of steelwork will be used in the construction of a 
new four-span bridge across the North Circular Road at 
Stonebridge Park, Wembley, work on the erection of 
which will shortly be started by London, Midland and 
Scottish Railway Company engineers. Although the 
bridge is expected to take about four months to complete, 
no diversion of road traffic is likely to be necessary 
whilst it is in progress; the central pier will occupy ‘the 
middle of the roadway. A temporary wooden bridge 
has already been built alongside the site of the steel 
one, and when the main girders of the latter have been 
fixed in position the railway tracks will be slewed over 
on to them and the remainder of the steelwork com- 
pleted. The new bridge will carry two railway lines 
forming part of the extensive scheme for new carriage 
accommodation in the Willesden area. 
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Production and Efficiency.* 


My text is taken from Professor Leacock’s ‘“ Discovery 
of the West.’ He writes that the journal T'echnocracy 
showed that our enormous increase in machine power 
gives us the means to satisfy and over-satisfy our wants. 
This idea is not new. Bellamy’s ‘“‘ Looking Backward ” 
and Morris’s ** News from Nowhere ” were published some 
fifty and forty-three years ago, and there, and, I daresay, 
in earlier works, it was assumed or alleged that man’s 
command over the resources of Nature is so great that all 
that is wanted can be produced without serious effort in 
a short working day, of which the minimum is put at 
perhaps four hours. So deeply has this idea penetrated 
that the French last year reduced their working week to 
forty hours in five days, without waiting for the necessary 
adjustments of production to take place. Also increased 
productivity is often alleged to have given rise to “ tech- 
nological ” unemployment. 

There has, I think, been no serious and general examina- 
tion of the data on which these aspirations are based, and 
it is to this that I invite the co-operation of Fellows. 
Such an examination must relate to definite standard of 
living to a given aggregate effort, after any reorganisation 
of production and distribution that may be regarded as 
desirable has taken place. The Russian experiment will 
no doubt throw some light on the problem, but otherwise 
it remains in the realm of theory. I thought that it would 
be interesting to consider some aspects of the question in a 
preliminary way. 

Improvement depends on greater efficiency in pro- 
ducing goods and in rendering services. Efficiency is 
measured in physics by the ratio of the energy rendered 
available to the energy expended, a precise way of stating 
its familiar meaning. Put in other words, the less effort 
is wasted the greater the efficiency. In dealing with the 
economy of a society, the effort to be measured is the 
aggregate put forth by all its members, the result is the 
provision of all those goods and services that are held to be 
desirable. 

In a general survey we may put aside any idea that there 
is so large a body of idle rich that their absorption into 
industry would sensibly lighten the burden of existing 
workers. We cannot so easily neglect the existence of the 
unemployed workers, but we could, if necessary, make 
some estimate of their potential contribution to pro- 
duction. Perhaps we could say that the additional output 
due to their employment would be comparable to the 
difference in production between the height of a boom and 
the depth of a depression, which is by no means negligible. 
It is not, however, necessary to discuss any problems of 
unemployment for my present purpose. 

Let us take for the purpose of argument that full 
employment under the existing organisation of industry 
would yield in the United Kingdom goods and services 
whose aggregate value at existing prices is £4000 million— 
that is, about £85 per head per annum, or about £300 per 
family. Per occupied person this is about £170 per 
annum, or at fifty weeks and forty-six hours’ work a week 
ls. 6d. per hour. Thus on a very general view one hour’s 
work averaged over all is equivalent to goods or services 
that can be purchased for 1s. 6d. Examples are 2 quartern 
loaves, or 1 lb. of best meat, or 3 quarts of milk, or 18 miles 
personal transport by rail, or 14 miles by taxi, or 2 minutes 
of a consultant’s time, or 9 units of electricity, which 
would lift 100 tons 100ft. if expended without loss in a dead 
haul. 

To get an idea of the change that has already been made 
in the lifetime of the oldest of our Fellows, we may make a 
comparison with prices in 1860. For that date aggregate 
income has been estimated at £750 million, £26 per head. 
Taking again that half the population was gainfully 
occupied, and assuming fifty weeks’ work of sixty hours per 
week, we obtain about 4d. for the average value of an 
hour’s work. (The change from 4d. to 18d. in seventy- 
eight years is consistent with the estimate that wages for 
a week’s work had increased in the ratio 100: 350 and 
hours had been reduced from sixty to forty-six.) In 1860 
this 4d. would buy about 3lb. of bread, or 100z. of 
middling meat, or 3 pints of milk, or 4 miles of slow rail 
transport, no motor transport and no electricity, but 
energy generated from perhaps 40 lb. of coai; or it would 
pay for one-twentieth part of a lawyer’s letter. 

At each date, of course, one hour’s work would buy 
approximately one hour’s service of the same quality. 

This enumeration may serve to give a very rough idea 
of the extent and nature of the gain of productivity in 
eighty years. If we had taken the fall in wholesale prices— 
a very unsatisfactory measurement for this purpose—we 
should have reached the conclusion that the productivity 
of an hour’s work had increased fivefold in the period, 
but this at best could only relate to commodities, not to 
services. It is to be noticed that a substantial part of the 
increased productivity has been appropriated to a reduc- 
tion of the hours worked weekly. 

If this achievement could be repeated, we should have 
gone a long way towards the four hours’ work per diem 
for the present output, and no doubt optimists would 
hold that with an improvement in allocation of the product 
we should approach Bellamy’s millennium. ; 

Energy.—1 believe that some engineers anticipate a 
great reduction in the cost of energy. To avoid going far 
into this region, with which I am quite unfamiliar, let us 
suppose that energy is as free as air, and consider how much 
expense or labour would then be saved. Energy is at first 
sight already very cheap. According to the preliminary 
summary of the Census of Production for 1935, in all the 
industries included 7650 million B.Th.U of electricity 
were purchased for £66-7 million—that is, 2-1ld. per unit. 
This 2d. is not much to pay for the energy that will lift 
11 tons 100ft. Industry, however, was not content with 
electric energy that yielded 2 x 10** foot-pounds, for about 
£125 million was also spent on coal and other fuel. 

In 1930—the corresponding number is not available in 
1935—the horse-power in use in the Census of Production 
industries (excluding electricity supply undertakings) 
was 15 million, or 30 x 10% foot-pounds per hour—that is, 
about 7X10!* foot-pounds per annum. This is about 


16,000 million foot-pounds per operative. The number 
does not appear to be so large when we express it as nearly 
4 H.P. per operative. This quotient, of course, varies from 
industry to industry ; it was about 6 H.P. in iron and steel 
production, 4 in mining and in chemicals, 2} in textiles, 
and 0-4 in clothing. 

Presumably if energy were cheaper more would be used ; 
but the immediate point is that the expense of fuel and 
electricity was only about 6 per cent. of the value of the 
gross product, and 10} per cent. of the value of the net 
product. This gives data for the answer to my question, 
what would be the saving if energy were free. 

Another approach is from the numbers of insured 
persons employed in coal mines or electric or gas under- 
takings. It is about 10 per cent. of all insured men, 
7 per cent. of all insured persons. If we exclude services, 
distribution, and professions, but include agriculture, the 
proportion of men is raised to about 12 per cent. 

In the railways of Great Britain the expense of fuel and 
purchased electricity was £11-6 million in 1935—that is, 
9 per cent. of their total expenditure and 7 per cent. of 
their total receipts. The work done was about 16,400 ton- 
miles and roughly about the same number of passenger 
miles. (Transport of mails and parcels by passenger 
train is not included in these totals.) It is not possible to 
divide the fuel expense between goods and passenger 
traffic from the figures before me, but it may be of interest 
to show the small fuel expense in passenger traffic. The 
“Coronation” express from Edinburgh to King’s Cross 
weighs about 500 tons and travels 392 miles in six hours. 
Its full complement of passengers is 216, so that 85,000 
passenger miles may be accomplished. It carries 8 tons of 
coal, part of which is not used. The supplementary charges 
to passengers, if all seats are occupied for the whole 
journey, amount to £48, which pays for the coal many 
times over. Two hundredweight of coal are more than 
sufficient for 1000 passenger miles, even at this great 
speed. We may conclude that the fuel expense is almost 
negligible in relation to the whole cost of passenger 
transport. Similar figures could no doubt be given for 
the cost of electric trains. If the whole of the fuel expense 
were devoted to goods traffic, the result would be 7 ton- 
miles for ld.; the actual number for ld. is, of course, 
greater than this. The receipts for 7 ton-miles average 
9-3d. 

Manufacture.—Before proceeding to discuss manu- 
facture it will be well to emphasise the almost insuperable 
difficulties of measurement of general productivity, 
especially over long periods. 

The essential obstacle is that only those products which 
can be measured in weight, size, or number, and are of 
nearly unchanged quality, can give rise to series which can 
be combined together. This rules out all advanced manu- 
factures, except that indirect measurements can in some 
cases be found from the materials or partly manufactured 
goods used. Thus for machinery, motor cars, clothing, 
except the least elaborate, and for many other classes there 
is no satisfactory measurement. In so far as there is a 
tendency to more elaborate production, so that more and 
more work is put on to a unit of material, index numbers 
of production tend to underrate increases. 

In Dr. Rhodes’ Memorandum,* where some 130 separate 
industries are classified, direct measurements of change of 
output were found for goods which accounted for only 
about one-half of the aggregate net output. He increases 
the proportion virtually to three-quarters by assuming 
that in each industry for which there are any data the 
numbers may be taken, for the purpose of a weighted 
average, as representative of the whole industry. This is, 
no doubt, better than ignoring all parts of an industry for 
which there were no data, for in that case an industry such 
as coal mining would be overweighted in the average, 
simply because the product can be and is measured. In 
fact, the increase in output for all the industries included 
is about 16 per cent. from 1930 to 1935 if only the weights 
of ascertained goods are used, 23 per cent. by Dr. Rhodes’s 
method, and 22 per cent. if the industries are classed in 
fourteen major groups, and it is assumed that the numbers 
obtained for the aggregate of industries within each group 
are representative for the whole group. 

But over short periods at least the methods applied for 
index numbers of production seem to be satisfactory 
except for the bias due to the assumption of unchanged 
quality already named. Thus Dr. Rhodes’s numbers are 
consistent with the index published by the London and 
Cambridge Economic Service ; and in the Final Report 
of the 1930 Census (page 41) it is stated that while the 
Board of Trade’s index, previously published, showed an 
increase of 3-2 per cent. over 1924, the corresponding 
number for the same range of industries from the fuller 
data of the Census gave 2-9 per cent. But at the same time 
if trades not included in the index, such as building, local 
authorities’ undertakings, printing, &c., are brought into 
reckoning from the Census data, the increase in the six 
years was 8-1 per cent. It is thus evident that a great 
deal may depend on the scope of the index, which should 
always be carefully defined. 

Over long periods, or over periods of rapid change in 
the nature of the output or the relative importance of 
industries, there is another consideration of a disturbing 
nature. It is well known that in compiling weighted index 
numbers of prices something depends on whether we use 
‘as weights the relative importance of commodities at the 
beginning of the period in question (as in the case of the 
cost-of-living .index), or reverse the process and use as 
weights the relative importance at the end of the period 
(as in the case of the average values of imports or exports). 
Since increase of quantity is normally positively correlated 
with decrease of price, the first method usually gives a 
higher number than does the second. The same considera- 
tion applies to index numbers of output. 

Thus Dr. Rhodes finds that for all industries the first 
method gives an increase of 23 per cent. in output from 
1930 to 1935, while the second method yields only 14 per 
cent. The first is greater than the second, not only in the 
total, but in nearly all the groups and in the majority of 
the larger individual industries. 

Consider the simple case where there are two com- 
modities produced in equal numbers at the same price— 
for simplicity let one of each be produced for 10s. Now, 





*From the Inaugural Address of the President, Professor 
A. L. Bowley, C.B.E., Se.D., F.B.A., delivered to the Royal 
Statistical Society on November 15th, 1938. 
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* London and Cambridge Economic Service. 8 
randum No. 47, ‘‘ Output, Employment, and 


United Kingdom,”’ 1924, 1930, 1935. 





suppose that invention and mass production result in 
ten units of the first commodity being produced for 10s., 
while there is no change in the amount or price of the 
second. What has been the increase of output? If we 
apply the first method and revalue the second output at 
the original price, we get for 20s. what would have cost us 
110s., a change in the ratio 1: 5-5. But if we value the 
earlier purchases at the price of the later year, we find 
that the goods would have cost 1ls., and the change is 
11: 20, or 1:1-8. If the first commodity did not exist 
at the earlier period, the first method gives an indefinite 
result, the second the ratio 1 : 2 on reasonable hypotheses. 
Irving Fisher advocates taking the geometric mean of the 
two results, arguing that each has an equal claim to be 
the measurement. I am inclined to think that the second 
method is more correct, or perhaps I should say more 
useful over a long period. 

It would perhaps be possible by a re-examination of the 
data of the 1907 Census to obtain a rough comparison of 
output and numbers employed between 1907 and 1924, 
and to ascertain whether the presumed increase in effi- 
ciency in the war period balanced the reduction of hours 
in the working week; but a preliminary examination 
suggests that general index numbers of production are 
inappropriate, and that it would be necessary to consider 
each industry separately. Indeed, in the later periods 
it would be much more satisfactory to examine the figures 
in detail, as can be done from the tabulations in the Final 
Report of the 1930 Census and in Dr. Rhodes’s Memo- 
randum, than to depend on these general weighted 
averages. This is one of the tasks I suggest for the 
Industrial Research Section. 

I return to the main line of my analysis. What are the 
limits of efficiency in manufacture ? The keyword in 
recent times is “rationalisation,” which may be con- 
sidered at the same time as invention. I suppose that it 
includes the most economical use of the best machinery, 
good co-ordination of processes, careful adaptation of 
tasks in the best physical conditions to suitably trained 
workers, cost accounting and acute intelligence of manage- 
ment. In  old-established industries it needs much 
scrapping of existing machinery and plant and erection of 
new buildings. In most large-scale industries it involves 
considerable capital expenditure. A very serious limitation 
to rationalisation is the scarcity of managerial ability, 
especially when it implies, as is usual, very large-scale 
production. Against the advantages of greater efficiency 
and economy in production we may put the fact that they 
can only be realised when products are standardised. 
Standardisation not uncommonly means the sacrifice of 
individual preference, and except for staple goods and 
foods and for such minor products as nails and screws, 
people with any margin for free expenditure prefer to pay 
more for things which please their personal taste. 

Products for which large-scale and standardised manu- 
facture are suitable are in fact already produced very 
cheaply, and in my judgment there is not much more to 
be gained in the production of the more necessary kinds of 
machine-made goods already in common use. But 
invention and discovery continue to make available new 
commodities, which rapidly become adapted to large- 
scale, machine-made, and standardised manufacture. 
Obvious examples are bicycles, motor cars, telephones, 
wireless apparatus, cinema films; I hope that the next 
development will be cheap refrigerators. When estimates 
are given of the course of real wages, measured by a cost- 
of-living index number, a very large part of the increased 
command of money over machine-made goods and in the 
enjoyment of new inventions is lost, especially when the 
numbers are applied to incomes not wholly devoted to 
necessaries. 

An enormous outlay in equipment is necessary before 
everyone can enjoy advantages of the new inventions of 
the past fifty years. This can be seen by comparing a 
primitive dwelling in a backward country with a modern 
house with water, electric light, and power, air-controlled 
temperature, radio, refrigerator, Hoovers, and other 
labour-saving devices, garage, and good surfaced roads. 
Together with this put the capital outlay in rationalising 
production. Leaving aside the provision of this capital 
or the interest on it, we can see that the cost of renewal, 
or the depreciation, would be enormous, and of this much 
is direct labour which is not subject to economy in use. 
This consideration is, of course, also relevant to the supply 
of energy. 

From the Census of Production statistics it is suggested 
that there has been since 1924 a considerable increase in 
output by a diminished labour force, but the country is 
not yet equipped with all that invention has made possible, 
and even in an industrialised and rich country we are very 
far from Bellamy’s or Morris’s Utopia, where everyone 
could have as much as he liked of everything, and the lack 
of occupation was causing a return to hand work. 





BOOKS OF REFERENCE. 


The South African Mining Year Book, 1938-9. London : 
Argus South African Newspapers, Ltd., 72-78, Fleet-street, 
E.C.4. Price 23s. net.—This valuable guide to the mining 
industry of South Africa follows the same general arrange- 
ment as the earlier editions. The section on mining groups 
gives particulars of more than 800 active mining, industrial, 
and financial companies in the Union, and there is a supple- 
mentary list of mining concerns in Southern and Northern 
Rhodesia, South-West Africa, Kenya Colony, and Tan- 
ganyika Territory. The usual lists of buyers, consulting 
engineers, geologists, &c., have been brought up to date. 








Tuos. W. Warp, Lrp.—A new brochure, “ Sixty Years’ 
Service, 1878-1938,” has been produced by Thos. W. Ward, 
Ltd., of Albion Works, Sheffield, to mark the occasion of 
its diamond jubilee. An interesting history of the com- 
pany’s formation and development is followed by well- 
illustrated sections dealing with its activities, which 
include works dismantling, scrap marketing, ship-break- 
ing, machinery and plant reconditioning, the construc- 
tion and maintenance of railway track and plant, struc- 
tural steel work, &c. The latter part of the book deals 
with the wide range of products of the firm’s subsidiary 


companies. 











Dec. 9, 1938 


THE ENGINEER 


659 








Markets, Notes and News. 


The prices quoted herein relate to bulk quantities. 


f.o.b, steamer. 
German Competition in Greece. 


The Report on the Economic and Commercial 
Conditions in Greece, published by the Department of 
Overseas Trade (price 1s. 6d. net) throws an interesting 
light upon the difficult conditions which British iron and 
steel exporters have to meet in that market and the 
effects upon British trade of German selling methods. 
* The advantages,” says the report, ‘‘ secured to Germany 
by the Grweco-German clearing agreement and the efforts 
of the Greek Government to force trade into German 
channels have resulted in practically the whole of the 
market requirements of Greece being supplied by Germany 
to the detriment, particularly of Great Britain, and to a 
lesser degree of other countries.”” In the case of “ iron 
and steel rolled or drawn,”’ which includes constructional 
steel, out of imports in 1936 to a total value of 317-3 
million drachmz, Germany supplied 200 million drachme. 
In 1937 the total value of these imports rose to 512-5 
million drachme, of which Germany’s share was 345-2 
million. France and Belgium also have clearing arrange- 
ments, and supplied to the value of 51 million and 75 
million drachmex respectively, while the British share 
of the trade was 2 million drachme in 1936 and 1-9 
million drachme in 1937. In the case of steel sheets, 
Germany’s advantage is even more marked. During 1936 
the British share of a trade totalling 193-7 million 
drachme was 75-1 million, and that of Germany 87 
million; and in 1937, out of total imports of 276 million 
drachme, Britain supplied 15-7 million, whilst the German 
share rose to 170-4 million drachme. Similar results 
were noticeable in practically all manufactured articles 
included in iron and steel categories, the only item in which 
Great Britain increased her trade to about the same extent 
as Germany being wire and steel cables, which rose from 
9-3 million in 1936 to 23-8 million drachmz in the 
following year. The corresponding figures for German 
trade were 106-8 million and 132-8 million drachmz 
respectively. 


The Pig Iron Market. 


Very little business in pig iron has been trans- 
acted this week. In the foundry iron section of the market 
trading has almost ceased and consumers apparently 
have no intention of purchasing iron until the new prices 
for 1939 are published. Until recently users were placing 
orders for small parcels tocover their needs for the 
remainder of the year, but even this business has prac- 
tically stopped. At the same time, it is reported that an 
expansion in the demand for foundry products has been 
experienced and the belief prevails that there will be sub- 
stantial buying so soon as users are able to gauge the price 
position in 1939. On the North-East Coast the makers 
are able to meet their commitments from their stocks, 
but these have been reduced to small proportions and it is 
expected that further furnaces will have to be put into 
commission shortly to meet the demand. This seems the 
more likely as it is known that the stocks in the hands of 
consumers are now at a low level and there are indications 
that there may be something of arush to secure supplies when 
the new prices areissued. Practically no export business is 
passing, as the British quotation of £5 10s. f.o.b. for No. 3 
quality does not compete with foreign iron. In the 
Midland market the cessation in trading is most marked 
and doubts are expressed as to whether there will be any 
rush of orders in the New Year, although business must 
expand as consumers bring their stocks up to normal. 
The market requirements of high-phosphoric iron are 
poor, and as there seems little prospect of any immediate 
improvement in the requirements of the light castings 
foundries this situation may continue for a time. On the 
other hand, business in low-phosphorus pig iron is active. 
Prices of the latter description are uncontrolled and 
therefore there has been no check to trading. The quota- 
tion ranges from £5 10s. to £6 10s. according to analysis 
and tonnage. In Scotland the foundries are understood 
to have fairly good reserves and are not showing a great 
deal of interest in the market. Eleven furnaces are in 
blast there and the stocks at the works show a tendency to 
increase. The hematite market looks brighter than for a 
long time, but business is chiefly confined to specifications 
against old contracts. It is expected, however, that a 
considerable tonnage will be carried over into the New 
Year. For the time being there is no forward contracting 
and some doubts are expressed as to whether the amount 
of business to be placed after the new prices are issued will 
be as large as has been suggested. 


The Midlands and South Wales. 


None of the Midland iron and steel works are 
operating at full time, and some are badly in need of 
orders; but lately there has been an improvement in 
the general position, and in some cases outputs have 
increased. There has been a fair volume of business 
passing in semi-finished steel products, although few 
consumers are prepared to cover their forward require- 
ments until the new prices are published. A number 
of users have exhausted their stocks and have been 
obliged to come into the market for fresh supplies to carry 
them over the next few weeks, and in the aggregate these 
have amounted to a respectable tonnage. It is under- 
stood that the makers are reluctant to reduce the price of 
semis, but in view of the attitude of the trade authorities 
it is possible that a small reduction will be made, although 
not so much as was expected a short time ago. The 
position in the structural steel department appears to be 
gradually improving and there is a steady demand for 
joists and sections. All the producing works would be 
glad of more orders than come their way ; but the general 
opinion seems to be that there will be substantial buying 
in the New Year. Against this, however, it is admitted 
that in a number of cases the balance of contracts will 
have to be carried over into 1939, and some contracts 
which were entered into at the beginning of the present 





year have not been completed. One consequence of the 
confining of business to small supplementary orders is 
that frequent roll changes have to be made, and this 
naturally adds to the overheads. The recent expansion 
in business in sheets has not been held and the market 
has again relapsed into a rather lifeless condition. Export 
business is still difficult to secure and compétition from 
foreign makers is keen for any attractive order. The 
re-rolling industry is operating on short time, but most 
of the mills have more work on hand than for the past 
few months. The South Wales market has rather dis- 
appointed expectations and has failed to maintain the 
improvement which occurred in the early part of Novem- 
ber. Business consists almost entirely of prompt pur- 
chases. There has been, however, some improvement 
in the demand for billets. The tin-plate section is quiet, 
and the industry is employed at about 50 per cent. of 
capacity. In spite of the international agreement vigorous 
complaints are heard of the competition of foreign works 
in overseas markets. 


Current Business. 


Swan, Hunter and Wigham Richardson, Ltd., 
Wallsend-on-Tyne, are to supply eleven passenger and 
cargo steamers for Turkey at a cost of £1,819,000, delivery 
to be made within the next twenty-two months. This is 
part of the £10,000,000 credit accorded by Great Britain 
to Turkey. A further £1,500,000 will be set aside for the 
purchase of forty-one locomotives and about 200 goods 
vans in the United Kingdom. Yarrow and Co., Ltd., 
Scotstoun, have received an order for two Yarrow 
patent land-type water-tube boilers for the Prince Rock 
power station, Plymouth. This contract, which is subject 
to confirmation, includes a boiler-house building and 
complete equipment of mechanical stokers, superheaters, 
economisers, air heaters, coal-handling plant, and forced 
and induced draught fans. Amongst the works at which 
extensions are to be carried out in Sheffield are those of 
the machine shops of the English Steel Corporation, Ltd., 
in Hawke Street; Ernest H. Hill, Ltd., brassfounders, 
Fitzwilliam Street, and W. R. Swann and Co., Ltd., 
makers of razor blades, Bradfield Road. The Ingersoll 
Rand Company, Ltd., engineers, are carrying out large 
extensions at their works in Lyons Road, Trafford Park, 
Manchester. The Abertay Engineering Works at Tayport, 
which were formerly occupied by D. and R. B. Scott, 
have been acquired by Mr. R. Tulloch, contractor, of 
62, Bell Street, Dundee, from Mr. E. A. Powrie, machinery 
merchant, of Dundee. The manufacture of steel cranes 
up to 1 ton capacity is being commenced at the works, 
in addition to the general engineering business formerly 
carried on there. Guest, Keen and Nettlefolds, Ltd., 
have recently put into operation at their Castle Works, 
East Moors, Cardiff, a new strip mill with a weekly output 
of about 1000 tons. A 10,000-ton cargo motorship for 
the Port Line has been ordered from Joseph L. Thompson 
and Sons, Ltd., Sunderland. Diesel engines will be supplied 
by Wm. Doxford and Sons, Ltd., Sunderland. The good- 
will, patterns, drawings, and sole manufacturing rights 
of the range of concrete mixers made by John Fowler and 
Co. (Leeds), Ltd., have been purchased by Thos. W. Ward, 
Ltd., Sheffield, to take effect from December 15th. The 
No. 1 blast-furnace at the Renishaw Iron Works, near 
Sheffield, is to be damped down owing to the poor demand 
for pig iron. As from January Ist, the business of Wm. 
Jacks and Co., iron, steel, and metal merchants, Winchester 
House, Old Broad Street, London, E.C.2, will be carried 
on as a private limited company. The Hayes Engineering 
Company, Stockport, are to open premises at Speke, 
Liverpool, in connection with work for Speke airport. 
The Department of Overseas Trade announces that the 
following contracts are open for tender :—South Africa, 
Rand Water Board: Supply, delivery, and erection at 
Zuurbekom pumping station, of one horizontal-spindle, 
centrifugal pump, to be direct coupled to an existing 
electric motor, with all necessary pump accessories, 
including the pump, bed-plate, flexible coupling, and 
one sluice and one reflux valve on the delivery side of 
the pump (Johannesburg, January Ilth, 1939). South 
African Railways and Harbours Administration : Supply 
and delivery of quantities of boiler and superheater flue 
tubes (Johannesburg, January 23rd, 1939). Melbourne 
City Council: Supply of boiler plant (Melbourne, January 
9th, 1939). 


Copper and Tin. 


Little of interest has developed in the electrolytic 
copper market during the past week. A feature which has 
existed for some weeks and which is having an adverse 
influence upon the market is the disparity between the 
American home price and the European quotations. When 
reduced to terms of sterling, at times the quotation in 
America has been equivalent to £54, whilst the figure c.i-f. 
Europe was £49 10s. It has been reported that the 
American producers are considering a reduction of le. 
from 11-25c. to 10-25c., and the possibility of their taking 
this action has had a somewhat damping effect upon 
sentiment on this side of the Atlantic. It is doubtful, 
however, if the American consumers would approve of 
such a reduction since many of them entered into heavy 
forward contracts when the price was raised. It is a 
custom in the United States for consumers to adjust the 
quotations for their manufactured products to the current 
price of copper, so that they would be placed in an awk- 
ward position by a drastic cut in copper prices. Expecta- 
tions that the producers would cut their production were 
fulfilled on December 7th when it was announced that the 
quota would be reduced to 105 per cent: of the standard on 
December 15th and to 100 per cent.‘on January Ist. 
Business in copper has been quiet. The only buying for 
armamenjs seems to have been by Japan and Russia. 
Most other Governments seem to be well supplied with 
copper as a result of the purchases made at the time of the 
The disturbed international outlook continues to 


crisis, 


Unless otherwise specified home trade quotations are delivered f.o.t. 
A comprehensive list of the prices of materials mentioned below will be found on the next page. 





Export quotations are 


have a depressing influence upon industrial consumers, and 
there seems a general reluctance to enter into extensive 
commitments. Dull conditions have ruled in the standard 
copper market as a result of the weaker electrolytic 
position. At the lower prices, however, a few speculative 
bull accounts were opened. ... A slightly easier tone has 
developed in the tin market. The industrial demand has 
not been altogether satisfactory and the easier tone has 
probably been due to the uncertain international outlook. 
The November statistics proved rather disappointing and 
showed a total reduction in the visible supply of 374 tons 
from 20,655 tons to 20,281 tons. There was a heavy fall 
in the American deliveries from 4960 tons in October to 
3535 tons last month, whilst a decline was also registered 
in the shipments of Straits tin. The total supplies of tin 
during November fell to 7086 tons, compared with 8655 
tons in October, whilst the deliveries were lower at 7460 
tons from 8219 tons in October. American buying has 
been on a poor scale, but it is suspected that consumers 
have taken their supplies from invisible stocks. Consumers 
on the Continent have also pursued a policy of buying from 
hand to mouth. 


Lead and Spelter. 


Although the position in the lead market has 
not materially changed, prices have developed a weaker 
tendency. This, however, is not an unusual feature at 
the end of the year, when consumers are preparing for 
stocktaking and do not care to have more metal on their 
books than they can help. This attitude probably 
accounts in part for the small interest shown in the market 
by the consuming trades and as little support has been forth- 
coming values have declined. Sentiment in this market 
seems rather pessimistic, and in the absence of any expan- 
sion in demand it is not anticipated that quotations will 
materially improve before the New Year. It is worthy 
of note that, although it is known that the restriction of 
output scheme is in operation, it has had practically 
no influence in strengthening quotations, nor has the 
fact that a strike has broken out at the Mexican Monterrey 
smelter had any noticeable influence upon the position. 
There is no shortage of supplies and a contango ruled 
during the closing days of November, although usually 
at the end of the month a backwardation develops. 
According to American figures, the stocks in the United 
States on October 31st showed a decline of 13,877 tons 
to 117,476 tons, against 131,476 tons at the end of 
September. The October stock figure was the lowest 
for any month since November, 1937. Production ‘n 
October rose to 31,843 tons, and the deliveries to 45,726 
tons, compared with 39,026 tons in September... . 
In the absence of support from any direction, prices in 
the spelter market have steadily declined. Consumers 
have shown a rather conservative spirit in covering their 
requirements, which have been met principally by pur- 
chases of prompt and near metal. Little interest in 
forward delivery has been shown. At times there has 
been free selling on the market, which, for the most 
part, has been in an unresponsive mood. The decision 
regarding the application for an increased duty upon 
imported spelter is still delayed, and there is less talk of 
the practicability of establishing an international Zinc 
Cartel. There seems also to be less expectation that the 
tariff arrangement between the United States and Canada 
will affect the international position by reducing the 
deliveries of Canadian spelter to Europe, as the American 
producers have cut their price to 4-50c. St. Louis 
apparently with the object of meeting Canadian competi- 
tion. There have been fair arrivals of Continental spelter 
in this country which have been used to satisfy November 
contracts. 


Non-ferrous Metal Average Prices. 


With the exception of tin the average quota- 
tions for the principal metals dealt in on the London 
Metal Exchange show a decline in November from the 
October levels. For cash copper the average is 8s. Id. 
below the figure for the previous month, and for three 
months metal 8s. 2d. down, whilst electrolytic copper 
fell by 3s., wire bars by 3s. 9d., and best selected copper 
by 5s. 4d., when compared with the averages for October. 
In the tin market, however, important gains were regis- 
tered during last month, and the average quotation for 
cash tin improved by £6 19s. 8d. on the October average, 
with three months metal £6 14s. 4d. higher. Little change 
took place in the average prices for lead, but for ship- 
ment during the current month the price was Is. 8d. 
better, metal for shipment in the third following month 
being Is. 10d. and the mean Is. 9d. higher than the 
October figures. Values in the spelter market improved 
to a greater extent than in lead, and for shipment in the 
current month the average was 14s. 5d. higher, and for 
shipment in the third following month 13s. 8d. better, 
the mean being I4s. above the October average. The 
following are the official average quotations of the London 
Metal Exchange for November :— 








STANDARD COPPER ... Cash (mean) ... £45 5 83} 
3 Months (mean) £45 9 934 
Settlement £45 5 8 
ELECTROLYTIC COPPER (mean) 7 £51 10 245 
ELEcTROLYTIC COPPER WIRE Bars £51 18 1074 
B.S. CopPeR (mean) ah. meee wen. -<08 £51 
STANDARD TIN... Cash (mean) ... £214 
3 Months (mean) £214 
Settlement --. £204 
{For shipment the current month 
| (mean) ea ee ig eet £16 1 95% 
Leap, For shipment the third following 
| pe ee Sere £16 4 533 
| Mean : £16 3 § 
| Settlement Sei heehge seta dia sed £16 1 
( For shipment the current month 
|} (mean)... £14 7 334 


SPELTER ) For shipment the third following 
) month (mean) 
| Mean ; 
_ Settlement 


£14 10 114) 
£14 9 1533 
£14 7 
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Current Prices for Metals and Fuels. 


Makers’ official home trade price, per ton, delivered paieii''s stations. 
from Associated British Steelmakers. Export prices are for Empire Markets ; 


PIG IRON. 
Home. Export. 
Foundry home prices, except for Scotland, less rebate of 5/- 


(D/d Teesside Area.) 


N.E. Coast— & 6.2: Se.’ a. 
Hematite Mixed Nos. ... 612 6 — 
” eS ee ey ee aon ae 
Cleveland— 
No. 1 oe S42. 6 2 6 
No. 3G. MB. a 6 0 0 
No. _—, 510 0.. 5 19 
Basic a et A _ 
MIDLANDsS— 
Stafis— (Delivered to Black Country Station.) 
North Staffs Foundry ... 5 11 0... _ 
és » Forge it Sa Pe ae 
Basic Oey 5 0 Otof5 5 0 _ 
Northampton— 
Foundry No. 3 6 6 6... —_ 
Forge oS 6x _ 
Derbyshire— 
No. 3 Foundry & 1i...0... — 
Forge $44: 6,4 — 
ScoTrLanp— 
Hematite, f.o.t.furnaces 613 0. — 
No. 1 Foundry, ditto ... 6 0 6. — 
No. 3 Foundry, ditto ... 518 0. _ 
Basic, d/d amas 5 7 6. _ 
N.W. Coast— {6 13 Od/d oahaane 
Hematite Mixed Nos. aa 618 6 ,, Sheffield 
7 4 6 ,, Birmingham 





MANUFACTURED IRON. 





Home. Export. 
Lancs anp YORKS— £ s. d. £ 8s. d. 
Crown Bars ... ae ese — 
Best Bars - 1315 0... — 
MipLanps— 
Crown Bars Box —_ 
Marked Bars (Staffs) ~a8 16° 0. —_ 
No. 3 Quality - 12238 —_ 
No. 4 Quality . 6 — 
ScoTLanp— 
Crown Bars wo Se BS, Os. 13 & 0 
Basti se » 3326 @..; 13 15 0 
N.E. Coast— 
Crown Bars Sm ae 13 5 0 
Best Bars en: a ae 1315 0 
Double Best Bars — oe Pe 14 5 0 
NORTHERN IRELAND AND FREE STaTE— 
Crown Bars, f.o.q.... oa ae DO oc: = 
STEEL. 
*Home. tExport 
LONDON AND THE SoutH— £ s. d. £ 8s. d 
Angles oa ee :.: 10 12 
Tees... -ae eS A. 11 12 
Joists ae a x 10 12 
Channels.. ‘ m © @.. 10 17 
Rounds, gin. pa up i 8. @.... 11 12 
ee under 3in. 12 15 6... ll Oo 
Flats, under Sin. ... 12 15 ‘6f. ll Oo 
Plates, jin. (basis) mis |@ .. ll 0O 
» in. a.i6 0... ll & 
Pm tin. | oS oe ee 11 10 
is frin. ms .-@:.. 1l 15 
Un. in. to init: tlk: 
6 lb. per sq. ft. (8-G.)... 12 10 0... 1210 0 
Boiler Plates, jin. a £3@ 12 2 0 
Norrs-East Coast— £ s. d. £ s. d. 
Angles iN. @ & . 10 12 6 
Tees... 12 0 6.. 1110 0 
Joists H G4. 10 12 6 
Channels... ver + BS 6... 10 17 6 
Rounds, Sin. and up ae i eee 1112 6 
poe under 3in. 12 13 Of... ll 0 0 
Plates, jin. (basis) aa BO ss ll 0 0 
fein. ... a 33. @ 5. ll 6 0 
»» tin. Ce i eo 1110 0 
- fein. ‘igi 2 2.3 1115 0 
Un. in. to and inol. 
6 Ib. per sq. ft. (8-G.)... 12 10 0.. 1210 0 
Boiler Plates, jin. A286. 0... 12 2 0 
MIDLANDS, AND LEEDS AND DISTRIOT— 
£s. d. za; 4. 
Angles ae e652 10 12 6 
WE SG eke (ete: Setebes i. © 6... 1112 6 
Joists Se 10 12 6 
Channels.. “ 5 fof. 6 .. 10 17 6 
Rounds, gin. me up 12 0 6.. 1112 6 
a under 3in. 12 13 Of.. ll 0 0 
lats, 5in. and under ... 12 13 Of.. ll 0 0 
Plates, #in. (basis) 1110 6... ll 0 0 
- frin. ... M715 66... ll 5 0 
* qin. 2 © 8 .. 1110 0 
*” fsin. a 12.6. Boss 1115 0 
Un. fin. to and inel. 
6 lb. per sq. ft. (8-G.)... 12 10 0.. 1210 0 
Boiler Plates, jin. 12 0 6 ae 12 2 6 














| 

















+ Joists, Sittin’, Bars and Plates are subject to a rebate of 15s. to home users purchasing only 
for other Markets British quotations conform to Cartel prices. 


NON-FERROUS METALS. 


STEEL (continued). 
*Home. Export. (Official Prices, December 7th.) 
S 6.6 Ss: @ CoprprrR— 
GLascow anp Disrrict— . : 4 F 
Angles °... a 10 12 6 NE ig seas! as £43 7 6to£43 8 9 
Tees... pe ree ee 1112 6 Three Months ... £43 12 6to £43 13 9 
Joists tee oe We 10 12 6 Electrolytic £49 5 Oto £49 15 0 
Channels... avs Set ue ea, ae 10 17 6 Best Selected Ingots, d/d Bir- 
Rounds, 3in. and up 2 66. 11 12 6 mingham £49 10 0 
- under 3in. 33 33 OT... ll 0 0 
Flats, 5in. and under ... 12 13 Ob... ll 0 0 Sheets, Hot Rolled £80 0 0 
Plates, jin. (basis) 3 a Se Tres ll 0 0 Home. Export. 
si frin. ... ‘i 33..0.. hi .£ 2 Tubes, Solid Drawn (basis) ... 123d. 12}d. 
” din. ... 1118 0.. 1110 0 »  Brazed (basis) 123d. 123d. 
” fein. eee HVE HG «b'.. 11 15 O} Brass— 
in. to and inal: ” 1d Bieri - 
yn so ft.(8-G.)... 12 10 0... or Ingots, 70/30, d/d Birmingham £38 10 0 
Boiler Plates, 3in.... 480°... 12 2 6 ' Home. Export. 
bias Wikia Kins Pes | Tubes, Solid Drawn, 2/1 Alloy 11}d. 11$d. 
Angles SS 2 10 12 6 »  Brazed 134d. 13$d. 
Tees... im @ @.. 11 12 6} Trx-—- 
Joists 11 . 6.. 10 12 6 re ee Pee £215 0 Oto £215 5 0 
oral penne * ; : a os ; Three Months ... £215 15 Oto £216 0 0 
» under 3in. 12-18 Of... 11 0 0| SPELTER— 
Flats, 5in. and under ... 12 13 Of... Gaile Cash ... £13 13 9to £13 15 O 
Plates, jin. (basis) 1110 6.. 11 0 0 Three Months ... £13.17 6to £13 18 9 
7 fein. ... wei! oe oe ll 5 0 
ey ae 12 0 6.. 11 10 @| S@4P— 
* Bin. aS SOS 1115 0 Cash ... £15 2 6to £15 3 9 
fein. to and sill Three Months ... £15 6 3to £15 7 6 
ve Ib. per aq. ft.(8-G.)... 1210 0... ... 3 3 6 Aluminium Ingots (British) ... £94 (net.) 
IRELAND—F.0.Q.— BELFAST. Rest oF IRELAND. 
£ s. d. Sm 
Angles ~ AE. Bods 1l 8 0 
Tees... a) ee 12 8 0 FUELS. 
Joists ae eS 1115 6 SCOTLAND. 
Channels.. 1110 6.. oe 
Rounds, 3in. and v up 12 5 6... 12 8 0 (f.0.b. Grangemouth)— Export. 
” under Sin. ... 12 18 Of... 13 0 6 Navigation Unscreened 18/6 
Plates, jin. (basis) 1113 0 1115 6 Hamilton Ell 18/6 
» fin. eee sR: Oy cis eee 12 0 6 Splints 19/- to 19, 6 
= din, «2: inD O.9 43 12 5 6 
ee ne . 1210 0 ua. 6 
Un. Zin. to ie: incl. 1230. 12 56 0 (f.0.b. Ports)}—Steam ... 16/6 to 17/- 
} Rounds and Flats teated quality ;  waneieti, 9s. less. FiresHIRE— 
OTHER STEEL MATERIALS. (f.0.b. Methil or Burntisland)— . 
abit. Export, f.0.b. Prime Steam ... Bt Wdnd 4643) Liab ene 18/~ 
Socks: be xecua: Sngcidl Unscreened Nav igation. 18/6 
11-G. and 12 G., d/d... 14 15 0 LoTHIANS— 
een oo Ss gp llc. to14-G. 12 10 0)  (¢.6.5. Leith}—Hartley Prime... 17/6 
14-G. to 20-G., d/d . 1510 O 15-G.to 20-G. 12 15 0 Secondary Steam ... -- 16/9 
21-G.to 24-G.,d/d ... 15 15 0 21-G.to24-G. 13 0 0 
25-G. and 26-G.,d/d... 16 10 0 25 and 26-G. 13 15 0 ENGLAND. 
South Africa, Rhodesia, Nyasaland, £14; Canada, £14 12s. 6d., 

f.o.b. basis. Irish Free State, £15 15s., f.o.q., 4-ton lots. Sour Yorxksuire, HvuLtt— 

The above home trade sheet prices are for 4-ton lots and over ; B.S.Y. Hards... 20/6 to 21/- 
2-ton to 4-ton lots, 7s. 6d. per ton extra ; and under 2-ton lots Steam Screened 17/6 to 18/- 
to 10 cwt., £2 per ton extra. NorRTHUMBERLAND, NEWCASTLE— 

Galvanised Corrugated Sheets, basis 24-G.— Blyth Best 18/6 

Home. £200. » Second... 17/- 
4-ton lots and up ... 18 10 0 » Best Small ... 17/- 
2-ton to 4-ton lots 18 17 6 Unscreened 17/- to 18/- 
Under 2 tons oss s+ eee 2002 6) Dornam— 
Export : India, £17 Lbs. seal ~ c.L.f.; oe Free State, Best Gas... 19/44 
£18 10s., f.0.q.; General, £15 15s., f.0.b., 24-G. basis. Foundry Coke 27/- to 28/- 
TIN-PLATES— 
20 by 14 basis, f.o.b., Bristol Channel Ports, 20s. 3d. to 21s. 6d Carpirr— SOUTH WALES. 
Tin-plate Bars, d/d Welsh Works, £7 15s. Steam Coals: 
BrtteTs—100-ton lots and over, 35 to 100 tons, 5s. extra ; less Best Admiralty Large ... 24/- 
than 35 tons, 10s. extra. £ s. d. Best Seconds ¥: 23/6 to 24/- 
Soft (up to 0-25% C.), untested ... ... ... 717 6 Best Dry Large 23/- to 23/6 
” — oe eee 8 7 6 Ordinaries 23/- 
Basic (0- 33% to 0-41% C.) ses: “sae yee Bunker Smalls 16/- to 17/6 
” Medium (0- +42 ri 0-60% C.) ere 9 2 6 Cargo Smalls... 15/6 to 16/- 
» Hard (0-61%to0-85% C.) 912 6 Dry Nuts 27/6 to 28/- 
” » (0-88% to 0-99% C.) 10 3 6 Foundry Coke 31/— to 42/6 
= » (over 0-99% C.) 10 12 6 Furnace Coke 29/- 
Rails, Heavy, 500-ton lots, f.o.t. 10 2 6 Patent Fuel ... 25/6 
ms baiaabinck f.0.t.. ae 9 2 6 
ae Hee SwansEA— 
- FERR PF L i 0 Anthracite Coals : 
0 v8. Best Large ... . : 38/— to 41/- 
Tungsten Metal Powder 4/9} per lb. (nominal) Machine-made Cobbles | 41/- to 45/6 
Ferro Tungsten . 4/8 per lb. (nominal) Nuts gals 3 40/- to 45/- 
Per Ton. Per Unit. Beans 33/— to 38/6 
Ferro-Chrome, 4 p.c. to 6 p.c. carbon £24 5 0 7/6 Peas *S 26/- to 30/- 
” 6 p-c. to 8 p-c. .--- £24 0 0 7/6 Rubbly Culm.. 15/- to 16/- 
* 8 p.c. to 10 p.c.... £24 0 0 7/6 Sesnins Coble? 
ax. 2 p.c. carbon £36 0 0 1l/- 2 
> a “a carbon £38 5 0 <9 Large Ordinary i ase 
a » 0-5p.c.carbon... £41 0 0 12/- i Ne ae 
» carbon-free 10d. per Ib 
Metallic Chromium 2/5 per Ib. FUEL OIL. 
» 76 .C. £18 15 0 home ‘ : 
pix Manganen (owe), 7 spe £12 10 Oseale 5/- p.u. Inland consumption : contracts in bulk. 

*» o 5 pe. — £17 0 Oscale 6/-p.u.| Exclusive of Government tax of 1d. per gallon: and 9d. per 

» Vanadium... 14/- per lb. gallon on oil for road vehicles. 

» Begiom ps aegesns the temenet Ex Ocean Installation. Per Gallon. 

Titanium (carbon-free) . 9d. per Ib. : : sid 
Nickel (per ton)... ... £185 to £190 per ton Furnace Oil (0-950 gravity) ° 
ae 8/6 to 8/9 per lb. Diesel Qil ws 43d. 


Cobalt ... 
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French Engineering Notes. 
(From our own Correspondent in Paris.) 
The General Strike Failure. 


IncipENts of the general strike declared by the 
C.G.T. as a protest against the decrees of the Daladier 
Government were so fully reported that it may now need 
only some explanation of the attitude of the vast majority 
of workers who had been drawn into the extremist move- 
ment without fully understanding its real character. The 
following instance was typical of what happened, for the 
most part, on the day when the Government fought the 
syndicalist forces which were controlling labour and 
imperilling the country’s economic system. At a chemical 
factory employing 3000 men in a region to the north of 
Paris notices were posted on the day before the strike 
to the effect that all workers failing to put in an appearance 
on the following day and carrying out their normal 
occupations would be discharged. On the morning of 
the threatened strike mobile guards were outside the 
factory to prevent disorder, and the labour union delegate 
did his best to dissuade the men from returning to work, 
They all entered the factory as usual, together with men 
on the sick list who feared that they might lose their jobs 
through absence. The delegate sorrowfully followed 
them. At all the works and factories throughout the 
country hands were notified of dismissal if they failed to 
work. In a large proportion of works there were no 
abstentions and in others there was only a small number 
of absentees, but there was considerable interruption in 
engineering works where strikers numbered 23 per cent. 
in the Paris area and up to 45 per cent. in the Nord. On 
previous occasions strikes had been almost complete. 
The strike caused trouble and disturbance in some dis- 
tricts, but failed completely in its object. The Govern- 
ment and employers are alike taking advantage of the new 
situation to weed out revolutionary elements. This 
process had already been begun after the recent strike in 
the Renault factory, the result of which was the con- 
demnation of a number of men, guilty of resisting the 
police, to fine and imprisonment. The Employers’ 
Federation confirms that its members will strictly observe 
the social legislation concerning workers, but all strikers 
who were dismissed will have to apply for re-engagement 
and sign new individual contracts, and men known for 
their subversive activities will be definitely excluded. 
Several factories had to be closed while this work of 
selection was being carried through. Unions made this 
an excuse for attempting to revive strikes and there con- 
tinued to be some localised trouble during the week, but 
the back of the extremist movement has been broken. 
The C.G.T. has come out of the conflict with a sadly 
diminished authority and its influence will be further 
minimised by the decision of the Government to deprive 
leaders, including the general secretary, Monsieur Léon 
Jouhaux, of the high offices to which they were appointed 
by the Popular Front Government. 


The Forty-eight Hours’ Week. 


An important result of the strike is that it has 
enabled works and factories to run forty-eight hours 
a week on armaments, including outside firms which are 
more or less engaged on such work. The present industrial 
activity is mainly of this character. An accelerated pro- 
duction is now assured if the Government continues to 
handle the situation with as much firmness as it has been 
doing during the past three weeks. The problem of what 
to do with the 90,000 or 100,000 men whose services are 
no longer needed on the railways since the economy cuts 
were made and working hours extended has been partly 
solved by selecting 40,000 of them to work on munitions 
in railway shops which are sufficiently equipped for the 
purpose. There is little else for the shops to do so long as 
the National Railway Company is unable, for reasons of 
economy, to spend money on rolling stock until there is 
more stability in its finances. While working for the 
national defence services it helps to improve the com- 
pany’s financial situation. So far as concerns private 
industry which has nothing to do with armament work, the 
forty-eight hours will not become general until there is a 
necessity for it. The economy cuts have reduced con- 
siderably the requirements for public works, and efforts 
are being made to stimulate the export trade, for which 
purpose trade missions have been sent to Eastern Europe 
to build up more active connections. One idea underlying 
the plan for increased production is to develop exports of 
manufactured goods by an organised method of manu- 
facture and distribution whereby business can be done 
under competitive conditions abroad without subsidies 
other than what may be provided by some relief from 
taxation on production and cheaper transport for raw 
materials. Such an organisation is only possible now that 
manufacturers are assured of being able to run their works 
full time. 


The Industrial Plan. 


The method of organising production which the 
Government has under consideration was outlined recently 
by the Minister of Commerce. It is a sort of State-directed 
control aiming at a complete inquiry into the present and 
possible future consumption of different classes of goods 
and the grouping of manufacturers who produce particular 
categories of such goods, which will be divided up amongst 
them on a specialisation basis. The object of the plan is 
to avoid indiscriminate and wasteful production, lower 
manufacturing costs, and widen the demand for goods. 
Manufacturers by no means favour the proposal as out- 
lined. The Lyons Chamber of Commerce rejects it on the 
ground that State control cannot be kept within the 
limited scope of guidance as suggested by the Minister of 
Commerce, for experience has always shown that diffi- 
culties encountered in an organisation increase the control 
until it becomes absolute. It is therefore proposed that 
the State should undertake the task of preparing a com- 
plete report upon the country’s production and con- 
sumption from data obtained from direct sources, which 
would be complicated and would necessarily take con- 
siderable time. Manufacturers would then create their 


own organisations and submit them for the approval of, 
say, the National Economic Council, and the State would 
see that agreements thus entered into by groups of manu- 
facturers were faithfully carried out. 





British Patent Specifications. 


When an % tion is ted from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office, 
Sales Branch, 25, Southampton-buildings, Chancery-lane, W.C.2; 
ls. each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification. 








STEAM GENERATORS. 


493,392. September 4th, 1937.—ImMPROVEMENTS RELATING 
to SMOKE-TUBE BorLers witH STEAM SUPERHEATERS, 
Superheater Company, Ltd., and Eric Arthur Robinson, 
both of Bush House, Aldwych, London, W.C.2. 

This invention has reference to marine or like smoke-tube 
boilers equipped with steam superheaters, and is concerned in 
particular with improvements in boilers of the type in which 
the combustion or return chamber of the boiler is arranged 
externally of the boiler drum or body, and has water tubes 
disposed in it for the purpose of protecting the refractory walls 
of the chamber and rendering more active the water circulation 
in the boiler, a steam superheater being provided with its 
elements depending into the combustion or return chamber 
from a header arranged above and exteriorly of the chamber. 
The combustion chamber is equipped with water-circulating 
and wall-cooling tubes, each of which tubes consists of a single- 
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tube upper portion A and main double-tube portions B, the 
point of bifurcation being at or near the upper end of the 
vertical portions of the tubes. The superheater elements com- 
prise inlet and outlet legs C D, and U-loop portions E, which 
descend into the combustion chamber, the loop portions of 
each element lying in two parallel vertical longitudinal planes 
of the boiler with the inlet and outlet legs in one of the planes 
where they pass between the single-tube portions B of the water 
tubes. The spaces between these single-tube portions B of 
the water-tube units are such as to accommodate side by side 
the inlet and outlet legs of two elements, one of such elements 
having its inlet and outlet legs at its right-hand side, and the 
other having such legs at its left-hand side as in the drawings. 
The elements are arranged side by side across the combustion 
chamber with elements having their legs at their right-hand 
sides alternating with elements whose legs are at their left-hand 
sides.—October 7th, 1938. 


DYNAMOS AND MOTORS. 


493,523. April 9th, 1937—DyNaMo-ELECTRIC MACHINES, 
William Norman Kilner, of ‘‘ Pendower,” Graysands Road, 
Hale, Cheshire ; and Metropolitan-Vickers Electrical Com- 
pany, Ltd., of 1, Kingsway, London, W’.C.2. 

This invention applies to dynamo-electric machines and more 
particularly to A.C, generators suitable for very high voltages. 
The stator lamina is provided with a set of semi-enclosed slots A 
and with another set of slots B disposed further from the air 
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gap than are the slots A. In the particular arrangement shown 
the slots B are connected with the slots A by relatively narrow 
necks C. The radially aligned pairs of slots together form por- 
tions of complete slots in which the windings are disposed. 
In the case of a three-layer winding the slots B accommodate 
two layers of the windings, which operate at the lowest and 
intermediate potentials, whilst the slots A accommodate the third 
layer of the winding, namely, that layer which operates at the 
highest potential.—October 10th, 1938. 


493,827. March 3lst, 1938.—ALTERNATING-CURRENT GENE- 
RATORS, The British Thomson-Houston Company, Ltd., 
of Crown House, Aldwych, London, W.C.2. 

This inventiun applied to alternating-current generators, in 
which the direct current necessary for the excitation is derived 
from the alternating-current terminals of the machine through 
the intermediary of a rectifier. Since the cells of the known dry 





rectifiers have a certain blocking effect, even in the pass direc- 








tion, for starting the excitation, a considerable initial voltage 
is necessary, which in many cases cannot be produced through 
the remanent magnetism of the pole system alone. According 
to the invention, an increase in the initial excitation is brought 
about by a condenser. Across the terminals of the alternating- 
current generator A is connected a dry rectifier B in Graetz 
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connection, through which the exciter winding C is fed with 
direct current. For starting the excitation a condenser D is 
connected temporarily to the terminals of the generator. The 
switch necessary for this purpose can be constructed as an 
automatic switch and can be controlled from the alternating 
current voltage or from the exciter current.—October 14th, 1938. 


MISCELLANEOUS. 


492,240. February 10th, 1938.—CENTRIFUGAL CasTING or 
TusBeEs, Buderus’sche Eisenwerke, 54-56, Sophienstrasse, 
Wetzlar, Germany. : é 

This device relates to a machine for the centrifugal casting 
of metal tubes in which a space for cooling medium is enclosed 
between the outer wall of the chill mould and a jacket revolving 
with the mould, and elastic means of support are provided 
between the mould and the jacket. According to the invention, 
each supporting member comprises a resiliently mounted rolling 
member adapted to be displaced within a sleeve fixed rigidly 
and radially in the jacket wall in order to allow radial adjust- 
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ment. The drawing illustrates one constructional form of the 
invention. A chill mould A and its jacket B are rigidly con- 
nected together at one end, revolve at the same speed during 
working. A threaded sleeve C inserted in the jacket bears 
against the inner face of the latter by shoulders. The bolt D 
is screwed into B, and has at its lower end a cylindrical bore 
into which is introduced a compression spring, and spring plate, 
which bears against a ball E. A cage for the ball is formed by a 
cap nut through which it projects. The bolt D is sealed against 
the cooling medium in the space between the chill mould and the 
jacket by a stufting-box.—September 16th, 1938. 


492,607. March 22nd, 1937.—MrEANS FOR TEMPORARILY 
Securtnc Parts TocEeTHEeR, Blackburn Aircraft, Ltd., 
and Henry Bailey, both of Seaplane Base, Brough, near 
Hull, East Yorkshire. 

This device provides a means for temporarily securing two 
or more plates or other parts together where they are accessible 
from one side only, and refers more particularly to securing 
temporarily in order to facilitate riveting or other methods of 
permanently fixing. The device consists of a bolt assembly 
comprising three parts—a bolt A, a key fork B, and a nut C. 
A consists of a round rod screwed for the whole or part of its 
length, having two grooves extending longitudinally along 
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diametrically opposite sides of the bolt from one end to a point 
near the other end where the depth of the groove is gradually 
reduced to nothing. At the grooved end the web between the 
grooves is cut away for a short distance. The key fork is formed 
at one end with two resilient prongs D, D. The prongs are made 
slightly longer than the grooves in A, and when passed down 
the grooves they lie below the screw threads. In operation 
the assembly with the prongs of B concealed in the grooves in 
A and C in a suitable position above the ends of the prongs is 
inserted, from the accessible side of the plates to be joined, until 
the ends of the grooves are judged to project slightly inwards 
beyond the innermost plate, as shown. B is then moved 





inwards until the finger tab enters the cut away portion in 
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Dec. 9, 1938 








the slotted end of A. The prongs D, D will now have ridden 
up the curved or inclined ends of the grooves in the bolt and 
been out-turned so as to project. These projecting ends of the 
prongs form an inner abutment against which the plates may be 
clamped on screwing the nut C against the outside. In order 
to release the bolt, the nut C is screwed back a few turns and on 
B being withdrawn the whole assembly can be removed.— 
September 22nd, 1938. 


$92,823. April 14th, 1937.—Sanv-BLastTiInG METAL SURFACES, 
Alexander Stephen and Sons, Ltd., Linthouse, Glasgow, 
S.W.1, and John Graeme Stephen, a director of the 
company. 

The invention provides a simple and convenient portable 
apparatus for sand-blasting metallic surfaces which cannot 
be readily moved about. It comprises a tubular metal member 
of elbow shape with an inlet limb A and an outlet B. The outlet 
is shown horizontal, but it may rise towards its outlet end 
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which is adapted to be connected to a flexible suction pipe. 
The upper end of A is open at the top and is provided with 
upstanding inturned lugs supporting a sleeve C through which 
a blast nozzle or blast pipe passes. At the base of A is an oval- 
shaped opening D in the tubular member. The edge of the open- 
ing is flat so that it can rest on the metallic surface to be 
treated. A flexible oval-shaped pad E of rubber or like material 
presses at its outer edge on the metallic surface to be treated 
to prevent the escape of the blasting material.—September 28th, 
1938. 








Forthcoming Engagements. 


Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 
of the week preceding the meetings. In all cases, the TIME and 
PLACE at which the meeting is to be held should be clearly stated 


Air Raid Protection Institute. 
13th.—Royal Society of Arts, 
*“ A.R.P. in Industry,” F. 


Street, 
8 p.m. 


John 


Tuesday, Dec. 
Cox. 


Adelphi, W.C.2. 
Bradford Engineering Society. 
Monday, Dec. 12th.—Technical College, Bradford. 
Developments in Wrapping Machinery,” F. 
7.30 p.m. 


* Modern 
Grover. 


Diesel Engine Users Association. 

Wednesday, Dec. 14th.—Caxton Hall, Westminster, S.W.1. 

Symposium, “ The Starting of Diesel Engines.” 5 p.m. 
Engineers’ German Circle. 

Monday, Dec. 19th.—Inst. of Electrical Engineers, Savoy 
Place, Victoria Embankment, W.C.2. ‘*‘ Gegenwartsfragen 
der Fernsetechnik,” by Herr Ministerialrat Gladenbeck. 
6 p.m. 

Glasgow University Engineering Society. 

Thursday, Dec. 15th—Engineering Dept., The University, 
Glasgow. ‘Electric Discharge Lamps and their Develop- 
ment,’ H. W. Hime. 7.30 p.m. 

Hull Chemical and Engineering Society. 

Tuesday, Dec. 13th.—Room 51, Municipal Technical College, 
Park Street, Hull. ‘Flour Milling,” J. F. Lockwood. 
7.45 p.m. 

Illuminating Engineering Society. 

Tuesday, Dec. 13th.—Inst. of Mechanical Engineers, Storey’s 
Gate, Westminster, S.W.1l. “‘ The Response of the Eye 
to Light in Relation to the Measurement of Subjective 
Brightness and Contrast,” W. D. Wright. 7 p.m. 


Institute of British Foundrymen. 

Tuesday, Dee. 13th.—BURNLEY SEcTION: Municipal College, 
Ormerod Road, Burnley. ‘**A Non-ferrous Paper,” A. 
Jackson. 7.30 p.m. 

Institute of Marine Engineers. 


Tuesday, Dec. 13th.—85-88, The Minories, E.C.3. 
Cast Irons,” H. J. Young. 6 p.m. 

Institute of Metals. 

Tuesday, Dec. 13th.—N.E. Coast Locat Section: Electrical 
Engineering Theatre, King’s College, Newcastle-upon-Tyne. 
Aluminium Alloys in the Foundry,” R. Givern. 7.30 p.m. 
Swansea Locat Section: Y.M.C.A., Swansea. ‘* The 
Relationship between the Mechanical Properties of Metals 
and the Liability to Breakdown in Service,” L. W. Schuster. 
6.30 p.m. 

Tuesday, Dec. 20th.—ScottisH Loca Section: 39, Elmbank 
Crescent, Glasgow. ‘* Developments in Alloy Sections 
and Tubes for Marine Engineering,’ A. B. Graham. 
7.30 p.m. 


*** Loded ’ 


Institute of Transport. 
Monday, Dec. 12th.—Inst. of Electrical Engineers, Savoy Place, 
Victoria Embankment, W.C.2. Annual general meeting. 
“Acceleration of Railway Services,” S. H. Fisher. 
5.30 p.m. 
Tuesday, Dec. 20th.—Inst. of Electrical 
Place, Victoria Embankment, W.C.2. 
tesearch in a Transport Undertaking,’ D. Lemon. 


Engineers, Savoy 
“Some Aspects of 
6 p.m. 


Institution of Automobile Engineers. 


Monday, Dec. 12th.—Derey CreNnTRE: Technical College, 
Green Lane, Derby. ‘‘Commercial Aircraft,’ Captain 
W. T. Waldon. 7.30 p.m. 

Tuesday, Dec. 13th.—BirnmMiIncGHAM CENTRE: White Horse 


Hotel, Congreve Street, Birmingham. Debate, ‘‘ Manu- 
facturer versus Operator.”’ 7.30 p.m. 

Tuesday, Dec. 13th.—CoveNtTRY CENTRE: King’s Head Hotel, 
Coventry. ‘‘ Valves and Valve-Seat Technique for Auto- 
mobile and Aero-Engines,” F. R. Banks. 7.30 p.m. 
Luton Centre: George Hotel, Luton. “‘ Tyre Require- 

7.30 p.m 


ments for Modern Transport,” C. D. Law. 





Wednesday, Dec. 14th.—LONDON GrRapvaTEs: Visit to the 
Distillers Company, Ltd., Distillery Lane, Fulham Palace 
Road, W.6. 6.30 p.m. LEEDS CeNTRE: Metropole Hotel, 
Leeds. ‘*Commercial Motor Vehicles for Short Mileage 
Work: ‘Their Design and Maintenance,” J. Shearman. 
7.15 p.m. 

Thursday, Dec. 15th—Bnristot CENTRE: Merchant Venturers’ 
Technical College, Bristol. ‘‘ Valves and Valve-Seat 
Technique for Automobile and Aero-Engines,” F. R. 
Banks. 7 p.m. 

Monday, Dec. 19th.—BrrMIncHaM GrapuaTes: James Watt 
Memorial Hall, Great Charles Street, Birmingham. ‘‘ Motor 
Racing under the International Formula,” E. Roebuck. 
7.30 p.m. GtasGcow CENTRE: 39, Elmbank Crescent, 
Glasgow. ‘‘Commercial Motor Vehicles for Short Mileage 
Work: Their Design and Maintenance,” J. Shearman. 
7.45 p.m. 

Monday, Dec. 19th.—DrErBy CENTRE: Rolls-Royce Canteen, 
Nightingale Road, Derby. ‘‘ Valves and Valve-Seat Tech- 
nique for Automobile and Aero-Engines,” F. R. Banks. 
7.30 p.m. 

Institution of Chemical Engineers. 

Tuesday, Dec. 13th.—Geological Society’s Rooms, Burlington 
House, Piccadilly, W.1. “The Principles of Design of 
Modern Industrial Furnaces,’’ C. Webb. 6 p.m. 


Institution of Civil Engineers. 

Monday, Dec. 12th.—N. IRELAND Assoc.: Queen’s University, 
Belfast. ‘‘ Notes on the Construction of Boyne Bridge, 
Durham Street, Belfast,” F. V. Walshe. 6.15 p.m. 

Tuesday, Dec. 13th.—Great George Street, Westminster, S.W.1. 
‘Strata Control in Coal Mines,” H. T. Foster and M. A. 
Hogan. 6 p.m. NEWCASTLE-UPON-TYNE Assoc.: Mining 
Inst., Westgate Road, Newcastle-upon-Tyne. ‘* Adjust- 
ment of Railway Curves,” C. A. MacNicol. 7.30 p.m. 

Wednesday, Dec. 14th.—LONDON StupeEnts’ Assoc.: Great 
George Street, Westminster, S.W.1. ‘‘ Dugald Clerk and 
the Gas Engine: His Life and Work,” W. A. Tookey. 
6.30 p.m. NEWCASTLE-UPON-TYNE Assoc.: Co-operative 
Society's Café, Stockton-on-Tees. ‘‘German Roads and 
Bridges: Report of Delegation, 1938,” A. S. Knolles. 
7 p.m. S. WaLes anD Mon. Assoc.: Royal Hotel Cardiff, 
Annual dinner. 7.30 p.m. 

Thursday, Dec. 15th—BrrMincHamM Assoc.: Queen’s Hotel, 
Birmingham. Annual dinner. YORKSHIRE Assoc.: Hotel 
Metropole, Leeds. ‘‘ The Ballasting for Railway Track,” 
F. L. Pawley. 7.30 p.m. 

Friday, Dec. 16th.—BiRMINGHAM Assoc.: James Watt Memorial 
Institute, Great Charles Street, Birmingham. *“‘ Repeated 
Stresses on Welded and Riveted Structures,’’ Professor 
F.C. Lea. 6 p.m. 

Thursday, Dec. 29th.—Bristo. Assoc.: Royal Hotel, College 
Green, Bristol. ‘‘ Road Accidents,’”’ R. W. Grigson. 5 p.m. 

Institution of Electrical Engineers. 

To-day, Dec. 9th.—METER AND INSTRUMENT SECTION: Savoy 
Place, Victoria Embankment, W.C.2. ‘* Electro-Acoustics,” 
C. V. Drysdale. 7 p.m. 

Tuesday, Dec. 13th.—Scortish CENTRE: North British Station 
Hotel, Edinburgh. “The Lighting Load: Its Charac- 
teristics and Development,” W. J. Jones. 7 p.m. 

Wednesday, Dec. 14th.—TRANSMISSION SECTION: Savoy Place, 
Victoria Embankment, W.C.2. ‘ The Organisation, Work, 
and Laboratories of the Dutch Testing Station for Elec- 
trical Material,” J. C. van Staveren. 6 p.m. 

Thursdty, Dec. 15th—Savoy Place, Victoria Embankment, 
W.C.2. ‘“‘Empire Telegraph Communications,” K. L. 
Wood. 6 p.m. 

Institution of Engineers and Shipbuilders in Scotland. 

Tuesday, Dee. 20th.—39, Elmbank Crescent, Glasgow. 
“Developments in Alloy Sections and Tubes for Marine 
Engineering,” A. B. Graham. 7.30 p.m, 


Institution of Engineers-in-Charge. 

Wednesday, Dec. 14th.—St. Bride Institute, Bride Lane, Fleet 
Street, E.C.4. ‘‘ Problems of Water Supply,” J. A. W. 
Oliver. 7.30 p.m. 

Institution of Locomotive Engineers. 

Wednesday, Dec. 14th.—Inst. of Mechanical Engineers, Storey’s 
Gate, Westminster, S.W.1. ‘ Wear Resistance of Ferrous 
Materials,” W. West and C. C. Hodgson. 6 p.m. 


Institution of Mechanical Engineers. 

To-day, Dec. 9th.—Storey’s Gate, Westminster,S.W.1. Informal 
meeting. ‘ Plastics for Bearings,” H. W. Rowell. 6.30 p.m. 

Monday, Dec. 12th.—WESTERN BraNncH: Merchant Venturers’ 
Technical College, Bristol. ‘ Television,’”’ Sir Noel Ash- 
bridge. 7 p.m. 

Tuesday, Dec. 13th.—EpUcATION GROUP : 
tute of Engineers, Park Place, Cardiff. 
Education,” F. T. Chapman. 6.30 p.m. 

Thursday, Dec. 15th—Mtptanp Brancn: James Watt 
Memorial Institute, Great Charles Street, Birmingham. 
“Television,” Sir Noel Ashbridge. 6.20 p.m. N.W. 
Brancu: Engineers’ Club, Albert Square, Manchester. 
‘* Some Principles of Modern Methods of Water Treatment 
for Steam Raising,” P. Hamer. 7.15 p.m. 

Thursday, Dec. 15th. SouTHERN Brancu: University College, 
Southampton. ‘‘ Machine Tool Tests and Alignments,” 
Dr.-Ing. G. Schlesinger. 7.15 p.m. 

Friday, Dec. 16th.—Storey’s Gate, Westminster, 8.W.1. First 
Report of Research Committee on High-duty Cast Irons. 

Technical College, 





South Wales Insti- 
‘* Engineering 


6 p.m. East MripLtanps BRANCH: 
Derby. ‘‘The Forced Circulation Boiler,” R. E. Trevi- 
thick. 7.15 p.m. 

Monday, Dec. 19th.—LonNDON GRapvuATES: Storey’s Gate, 


“The Commercial Testing of High- 


Westminster, S.W.1. 
6.45 p.m. 


speed Oil Engines,” P. H. Winter. 
Institution of Production Engineers. 

Monday, December 12th.—Portman Rooms, Baker Street, W.1. 

‘Industrial Safety,”’ F. Southwell. 7.30 p.m. 
Institution of Structural Engineers. 

Thursday, Dec. 15th.—11, Upper Belgrave Street, S.W.1. 
**The Construction of Exhibition Buildings,’ D. Bethune- 
Williams. 6.30 p.m. 

Friday, Dec. 16th—Mtptanp Counties Brancn: James 
Watt Memorial Institute, Great Charles Street, Birmingham. 
“Repeated Stresses on Welded and Riveted Structures,” 
Professor F. C. Lea. 6.30 p.m. WrEsTERN COUNTIES 
Brancu: Merchant Venturers’ Technical College, Unity 
Street, Bristol. ‘‘ Architecture,” C. F. W. Dening. 7.15 p.m. 

Iron and Steel Institute. 

Monday, Dec. 19th.—Cleveland Scientific and Technical Insti- 
tute, Corporation Road, Middlesbrough. “Practice at 
the Works of the South Durham Steel and Iron Company, 
Ltd., and Cargo Fleet Iron Company, Ltd.,”’ J. Winter. 
7.30 p.m. 

Junior Institution of Engineers. 

To-day, Dec. 9th.—Royal Society of Arts, John Street, Adelphi, 
W.C.2. Presidential Address. ‘‘ Roads and Traffic,” Sir 
Charles Bressey. 7.30 p.m 

Friday, Dec. 16th.—39, Victoria Street, 8.W.1. 
of Clay,” Dr. H. Chatley. 7.30 p.m. 


“The Mysteries 





Manchester Association of Engineers. 

To-day, Dec, 9%th.—Engineers’ Club, Albert Square, Man- 
chester. ‘‘ Recent Developments in Aircraft Design,” 
R. O. Boswall. 7.15 p.m. 

Saturday, Dec. 17th.—College of Technology, Sackville Street, 
Manchester. Conversazione and dance, 6.45 p.m. 

Newcomen Society. 

Wednesday, Dec. 14th.—Iron and Steel Inst., 4, Grosvenor 
Gardens, 8.W.1. ‘“‘The South Yorkshire [ron Industry, 
1698-1756,” A. Raistrick. 5,30 p.m. 

North-East Coast Institution of Engineers and Shipbuilders. 

Thursday, Dec. 15th.—TExEssipE Brancn: Cleveland Scientific 
and Technical Inst., Corporation Road, Middlesbrough. 
“The Story of a Salvage,” A. P. MacFarlane. 7.30 p.m. 

Friday, Dec. 16th.—Mining Institute, Newcastle-upon-Tyne. 
“Electric Propulsion of Ships,” L. R. Horne. 6 p.m. 

North of England Institute of Mining and Mechanical Engineers. 

Saturday, Dec. 10th.—Neville Hall, Newcastle-upon-Tyne. 
“Caving Chambers,” F. Colin Swallow. 2.30 p.m. 


“ Old N’ions ’’ (Northampton Engineering College). 


To-day, Dec. 9th.—Café Royal, Regent Street, W.1. Annual 
dinner. 7.30 for 8 p.m. 
Royal Aeronautical Society. 
Thursday, Dec. 15th.—-Institution of Mechanical Engineers, 


Storey’s Gate, Westminster, 8.W.]. ‘“‘ Some Results from 
the Deutsche Forschungstalt fiir Segelflug Smoke Tunnel,” 
A. Lippisch. 6.30 p.m. 
Royal Institution of Great Britain. 
To-day, Dec. 9th.—21, Albemarle Street, W.1. 
and Structures of Protein Films,” I. Langmuir. 
Royal Meteorological Society. 
Thursday, Dec. 15th.—Gaumont British Theatre, Film House, 
Wardour Street, W.1. Film display. 5 p.m. 
Royal Society of Arts. 
Wednesday, Dec, 14th.—John Street, Adelphi, W.C.2. 
Associations;”’ W. Tudor Davies. 8.15 p.m. 
Sheffield Metallurgical Association. 
Tuesday, Dec. 13th.— 198, West Street, Sheffield. 
and Selection of Oils for Industrial Purposes,” 
7.30 p.m. 


“ Properties 
9 p.m. 


** Trade 


* The Testing 
Ww. W. 


Stevenson. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


FRETWELL Heatinc Company, Ltd., has removed to more 
commodious premises at 314-33, High Street, Plaistow, London, 
E.13. 

Mr. Tom THORNYCROFT, who was for many years a director 
of John I. Thornycroft and Co., Ltd., has joined the board of 
Silentbloc, Ltd. 

BLACKSTONE AND Co., Ltd., Stamford, announce that they 
have appointed Mr. Frank Price as home sales supervisor, the 
position which his father, the late Mr. Tom Price, occupied 
before becoming a director of the firm. 

GRAHAM, SmiTH AND Co., Ltd., of 172, Buckingham Palace 
Road, S.W.1, specialists in industrial and domestic heating and 
air conditioning, inform us that they are now associated with 
Parolle Electrical Plant Company, Ltd., of Neweastle-on-Tyne. 

THos W. Warp, Ltd., Sheffield, have purchased from John 
Fowler and Co, (Leeds), Ltd., the goodwill, patterns, drawings, 
and sole manufacturing and distributing rights of their full range 
of concrete mixers, winches, mast hoists, and elevators, to take 
effect from December 15th, 1938. Mr. R. Gemmill-Miller, 
manager of Messrs. Fowler’s concrete mixer business, will con- 
tinue to act in a similar capacity for Messrs. Wards under the 
supervision of Mr. C. A. Lee, the manager of their contractors’ 
plant department. 

Tue Liverroor REFRIGERATION AND ENGINEERING COMPANY, 
Ltd., having recently taken up the manufacture of specialities 
other than refrigeration and finding that the whole of the 
productive capacity of its Warrington Works will be required 
for fulfilling these new contracts, has made arrangements with 
J. and E. Hall, Ltd., of Dartford, with a view to their acquiring 
its refrigeration business, including that of its subsidiary 
company, H. J. West and Co., Ltd. The Liverpool Refrigera- 
tion and Engineering Company, Ltd., will complete all contracts 
which it now has in hand, but has ceased to accept any further 
contracts for refrigerating machinery and equipment. 








LAUNCHES AND TRIAL TRIPS. 


British SINCERITY, motor tanker; built by Cammell, Laird 
and Co., Ltd., to the order of the British Tanker Company, 
Ltd.; dimensions, length 464ft., breadth 61ft. 9in., depth 34ft., 
deadweight 12,250 tons. Engines, four-cylinder, opposed piston, 
cylinders 600mm. diameter by 2320 mm. combined stroke. 
Launch, November 22nd. 

SEarorTH, motorship; built by Caledon Shipbuilding and 
Engineering Company, Ltd., to the order of the Elder Dempster 
Lines, Ltd.; dimensions, length 388ft., breadth 52ft. 6in., 
depth 33ft. 6in., deadweight 6000 tons. Engines, four-cylinder, 
opposed piston, cylinders 560 mm. diameter by 2160 mm. com- 
bined stroke. Launch, November 22nd. 








CATALOGUES. 


Moss Gear Company, Ltd., Tyburn, Birmingham, 
Loose-leaf catalogue of geared couplings. 

Croypon ENGINEERING Company, Ltd., Commerce Way, 
Croydon, Surrey.—Small geared motor units catalogue. 

Visco ENGINEERING Company, Ltd., Stafford Road, Croydon. 
—Descriptive booklet of self-cleaning air filters for all industrial 
purposes. 

INTERNATIONAL Comnustion, Ltd., Aldwych House. London, 
W.C.2.—A pamphlet describing the applications of “ Syntron ”’ 
electric vibrators. 

EvERSHED AND VicNotes, Ltd., Acton Lane Works, Chis- 
wick, W.4.—Handbooks on ‘“‘ Megger” insulation testing and 
continuity and polarity testing. 

W. Epwarps anp Co., Ltd., Vaughan Koad, Loughborough 
Junction, 8.E.5.—Catalogue of mercury diffusion pumps and 
accessories for the production of high vacua. 

Brooke Toot MANvuFacturtinc Company, Ltd., Greet, Bir- 
mingham, 11,—An abridged stock list of small tools, including 
chucks, drills, reamers, milling cutters, saws, sockets, &c. 

GENERAL REFRACTORIES, Ltd., Genefax House, Sheffield, 10. 
—A booklet describing in some detail the application and 
properties of a new plastic refractory known as “ Plastic K-N.” 

Rosey anv Co., Ltd., Lincoln,—Catalogue G 693, a loose-leaf 
book describing the various types of mining plant, oil engines, 
air compressors, boilers, steam engines, road and quarry plant, 
&c., made by the firm. 


24. 
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A Seven-Day Journal. 


Home Counties Electricity Supply. 


At a public inquiry held by the Electricity Com- 
missioners in London during the early part of this 
week, the proposals of the London and Home Counties 
Joint Electricity Authority for extending its distri- 
butive powers were considered. The Authority seeks 
the transfer of purchase rights of the supply of elec- 
tricity in a wide area in Buckinghamshire, Middlesex, 
and Hertfordshire. Speaking for the Authority, Mr. 
S. Turner, K.C., explained that when the Authority 
was formed in 1925, there was found outside the 
County of London and within the area of the Joint 
Authority no fewer than 141 separate purchase rights 
in regard to electricity undertakings vested in 88 local 
authorities and concerning 32 companies. Since the 
Authority had acquired seven undertakings at 
Dorking, Surbiton, Leatherhead, Twickenham, Esher, 
Weybridge, and Sutton, the number of consumers 
had increased from 37,000 to 121,000, whilst the 
number of feeder units had risen from 25 million to 
150 million. The average price had also been reduced. 
Mr. J. Chuter Ede, Chairman of the Authority, said 
that owing to development in the area the number of 
local authorities concerned in the purchase rights 
of the Uxbridge undertaking, whose purchase rights 
the Authority desired to be transferred, had increased 
from six to thirteen. Regarding the Metropolitan 
Supply Company, when the purchase rights matured 
there would be the possibility of the company con- 
tinuing the bulk supply to Uxbridge because the 
Authorities’ only object would be to find the best 
market in the interests of the consumer. The 
objectors included the Uxbridge and District Electric 
Supply Company, the Metropolitan Electric Supply 
Company, the London Power Company, and the 
Ealing and Willesden local authorities. 


Civil Aviation Subsidies. 


REFERENCE has already been made in these 
columns to the decision of the Government, after 
consideration of the report of the Cadman Com- 
mittee, to allocate the sum of £100,000 in order to 
aid home air services. On Monday last, December 
12th, a White Paper was published by the Stationery 
Office setting forth the terms of the subsidy and 
announcing the names of eleven firms which are 
eligible for the bounty. These are as follows :—Allied 
Airways (Gandar Dower), Ltd.; Channel Air Ferries ; 
Isle of Man Air Services; Jersey Airways; Lundy 
and Atlantic Coast Air Lines; North Eastern 
Airways ; Portsmouth, Southsea and Isle of Wight 
Aviation ; Railway Air Services ; Scottish Airways ; 
Western Airways, and Western Isles Airways. The 
subsidy will be payable in respect only of the opera- 
tion of regular services within the United Kingdom 
or between the United Kingdom and the Channel 
Islands or the Isle of Man, licensed by the Air Trans- 
port Licensing Authority set up by the Air Naviga- 
tion (Licensing of Public Transport) Order, 1938, 
and approved by the Secretary of State. It will be 
based on capacity-ton-mileage flown on the approved 
services, ‘‘ capacity-ton-mileage ” being the payload 
capacity in tons, as determined by the Secretary 
of State, of the aircraft used, multiplied by the number 
of miles flown. The rate of subsidy payable will be 
6d. a capacity-ton-mile in the first year, 5}d. in the 
second year, 5d. in the third year, 4$d. in the fourth 
year, and 4d. in the fifth and final year, subject to 
an overriding annual limit for each company of 
£15,000. The right will be reserved to the Secretary 
of State of varying this sum from time to time. 


The Dugald Clerk Lecture. 


Tue first Dugald Clerk Lecture was delivered at 
the Institution of Civil Engineers on Wednesday 
evening, December 14th, by Mr. W. A. Tookey, 
M. Inst. C.E., M. I. Mech. E., who took as his title 
‘* Dugald Clerk and the Gas Engine: His Life and 
Work.” Sir Dugald Clerk, Mr. Tookey said, was 
known to all as one of the pioneers of gas engine 
development, and for his work in connection with 
the development of the two-stroke cycle engine. 
In his early years, Clerk attended evening classes 
at Anderson’s College, Glasgow, where he studied 
chemistry under Professor T. E. Thorpe. Early in 
1872, Professor Thorpe offered him an assistantship, 
and he was set to work on the fractional distillation 
of paraffin oils in accordance with a programme 
suggested by Mr. James Young, then a leader in 
the Scottish oil industry. That work proved to be 
an illuminating experience to Clerk, who, in later 
years, often surprised his friends by his intimate 
knowledge of the chemistry of fuels. He always 
held that chemistry was an invaluable aid to the 
engineer, and he attributed the advance of the 
internal combustion engine to the application of 
chemical principles. In a paper on the “ Theory 
of the Gas Engine,” read as far back as 1882, Dugald 
Clerk was able to apply his chemical knowledge to 
the problem of combustion. His far-reaching investi- 
gations and the valuable results he obtained were, 





he often emphasised, due entirely to his early training 
in chemical science. After some years with Professor 
Thorpe at Leeds University, Dugald Clerk perfected 
his idea for small internal combustion engines and 
developed the gas engine which was associated 
with his name. Mr. Tookey then went on to deal 
with his own personal experience with the gas 
engine, which dated, he said, from the year 1890, 
when the Otto patents expired, from which date 
the gas engine developed with astounding vigour. 


An Automatic Mobile Telephone Exchange. 


On Wednesday, December 7th, at the General 
Post Office, the Postmaster-General, Major Tryon, 
inaugurated the first mobile automatic telephone 
exchange by speaking with Mr. H. De Havilland, 
the Chairman of the Essex County Council. The 
exchange was shortly afterwards put into service 
at the North Weald, Essex. The automatic mobile 
telephone exchange is built as a green trailer vehicle 
and has double steel walls, roof, and floors, and the 
space between these parts is filled with heat-insulating 
material in order to prevent condensation of water 
vapour in the exchange. It is self-contained with 
its own lighting and power supply, and every tech- 
nical aid necessary for its automatic operation. Even 
the rain water which falls from the roof is collected 
for the radiator of the petrol engine which charges 
the batteries and shuts itself off as soon as the battery 
is fully charged. The twin-traction, 50-volt D.P. type 
batteries from which the exchange works each serve 
to operate the automatic switches for a week without 
attention, and then they can be recharged by the 
petrol engine or from the electric light mains if such 
should be available. Except for the weekly visits 
to start the recharging of the batteries and to inspect 
the mechanism, the mobile exchange will work by 
itself night and day until yet another permanent 
exchange can be built and brought into the public 
service. A tractor will then arrive to tow its unusual 
6-ton load to another village where telephone service 
is urgently required. Two years ago, we may recall, 
the mobile Post Office was introduced, and this has 
since been a familiar feature of Agricultural Shows 
and similar events. The mobile automatic telephone 
exchange is claimed to be the first of its kind in the 
world. It will be available to develop new areas, 
to restore telephone services in case of damage to 
exchanges, or it can be usefully employed in urgent 
cases where some unavoidable delay has prevented 
the completion of a new exchange. 


Rosyth Dockyard. 


In last week’s Journal note on Rosyth Dockyard, 
we referred to the impending decision of the Admiralty 
with regard to the question of the removal of this 
naval base from a care and maintenance basis, and 
its reopening as a naval repair yard. Speaking in 
the House of Commons on Wednesday, December 
7th, Mr. Geoffrey H. Shakespeare, the Parliamentary 
and Financial Secretary of the Admiralty, stated 
that after careful consideration it had been decided 
that the needs of the growing Fleet required that 
steps should be taken to reopen Rosyth Dockyard 
on a limited scale. It was contemplated, Mr. Shakes- 
peare continued, that the facilities which would be 
provided would eventually enable some 200 more 
men to be employed at the Dockyard. The reopening 
will, it is anticipated, render possible the refitting 
at Rosyth of some of the smaller vessels, and as far 
as possible an endeavour will be made to employ 
local labour. In answer to a further question, Mr. 
Shakespeare stated that he thought that the estab- 
lishment of Port Edgar on the other side of the 
Firth of Forth would not be affected. 


Cast Iron Research. 


In the seventeenth annual report of the British 
Cast Iron Research Association, that for the year 
ended June 30th, 1938, it is stated that the year was 
one of the most notable in the history of the Associa- 
tion. The work and activities of the Association 
are outlined, and special mention is made of the new 
melting shop at the research station in Birmingham 
which forms the principal extension made during the 
period under review. This shop has an area of 2500 
square feet, with office accommodation of 750 square 
feet arranged on the first floor. The shop has been 
equipped with the usual requirements of a small 
foundry, and has a Birlec-Detroit rocking arc furnace, 
a Morgan oil-fired crucible furnace, a Cumming coke- 
fired crucible furnace, a Birlec heat-treatment furnace, 
an August-Simpson sand mill, and a 12in. bore 
experimental cupola. The work of the Grey-Iron, 
and Nickel and Alloy Cast Iron Sub-Committees 
has been continued, and has included further develop- 
ments in the study of the formation of graphite 
and its testing. The work on inclusions in pig iron 
has been continued in collaboration with the Indus- 
trial Research Council of the British Iron and Steel 
Federation. A report on the polishing of cast iron 





specimens containing graphite has been prepared 
and circulated. Other work included that on the 
shrinkage and contraction of cast iron, aluminium 
cast irons, and the influence of copper. The work, 
which is being carried out in conjunction with the 
Institution of Mechanical Engineers, on high-duty 
cast irons for engineering purposes has been brought 
to a stage at which the first report is shortly to be 
presented, and is now in the press. This Report is, 
in fact, to be read at the meeting of the Institution 
of Mechanical Engineers this, Friday, evening. A 
report to the Institution of Automobile Engineers 
on cast crankshaft materials based on work carried 
out at the National Physical Laboratory by Dr. 
Gough and Mr. Pollard, on materials supplied by 
the Association, is referred to. With regard to melting 
practice and research on sands and _ refractories, 
further progress is recorded, and work has been done 
on the formulation of new specifications by the Tests 
and Specifications Sub-Committee. 


Railway Charges for Merchandise Traffic. 


On Monday, December 12th, it was announced 
that the Minister of Transport had officially advised 
the Transport Advisory Council that he had been 
approached by the four main line railway companies 
with a proposal that the existing statutory regulation 
of the charges for the conveyance of merchandise 
traffic by railway, with the requirements attached 
thereto, should be repealed. The Minister has 
requested the Council to give this matter its very 
early consideration and to report to him as expedi- 
tiously as possible. In transmitting this matter to 
the Council the Minister states that he feels that it 
may be of assistance to the Council to learn that, as 
at present advised, he is inclined to the view that in 
existing circumstances there is, prima facie, a case 
for some material relaxation of existing statutory 
regulations, provided that due regard is paid to the 
ultimate objective of the co-ordination of all forms 
of transport. The Minister asks the Council, in 
framing its recommendations, to consider particularly 
and advise him (a) whether the Council’s opinion 
is that the whole of the existing statutory provisions 
relating to the charges for the conveyance of mer- 
chandise traffic by rail should be repealed; or (6) 
whether, while retaining the broad outline of the 
existing position, certain provisions should be 
repealed or modified; (c) in either case, what, if 
any safeguards would be desirable for the protection 
of other interests. In the hope that it may assist 
the Council in the consideration of these three points, 
the Minister has submitted to it a document showing 
the main features of the existing statutory provisions 
relating to charges which, on a preliminary study, 
would appear to be affected by the railway com- 
panies’ proposals. 


The Petroleum Industry. 


At the annual dinner of the Institute of Petroleum, 
which took place at Grosvenor House on Monday 
evening, December 12th, under the chairmanship of 
the President, Lieut.-Colonel S. J. M. Auld, the chief 
guest of the evening was the Secretary of State for 
Air, Sir Kingsley Wood. In proposing the toast of 
‘* His Majesty’s Government,’ Lord Cadman said 
that many good results had followed since Sir Kings- 
ley’s appointment to the Air Ministry. In solving 
almost every problem connected with aviation, items 
of fundamental importance were engines, their fuel 
and their lubrication. The present position of aero- 
engines and their fuels had attained to a very high 
level, but he did not think that those engaged in the 
petroleum industry were yet satisfied that the ulti- 
mate heights had been scaled. While he still felt 
that some improvement might be made to the internal 
combustion engine in matters of degree, he held 
that for revolutionary changes we must look else- 
where. For himself, he pinned his hope to the ulti- 
mate development of an internal combustion turbine 
which would utilise heavy oil fuel. This was not a 
new proposition, and it bristled with difficulties. 
There were now indications, however, that despite 
these difficulties the essential problem of design, 
which hitherto proved insuperable, was gradually 
being solved. This being so, it was perhaps not 
unreasonable to look forward to an oil turbine driven 
aeroplane. He expressed the hope that at one of the 
Institute’s future dinners the first flight of an aero- 
plane propelled by such a prime mover might be 
acclaimed as the outstanding aeronautical event of 
the year. Sir Kingsley Wood, in his response, spoke 
of the Royal Air Force. Much, he said, had been 
done with regard to our air defences, but much 
remained to be done. Lord Stamp, in proposing the 
toast of ‘‘ The Institute,” referred to the almost over- 
whelming importance of the petroleum industry, both 
on its political and international sides. The Institute 
would serve an immense public interest if it followed 
oil through not only from its production to sale and 
use, but to its final political consequences, 
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Individual Electric Driving. 


No. 


VI. 


(Continued from page 636, December 9th). 


\ JITH the space allotted to this series of articles, 
'Y the rather wide subject of speed control by 
other than electrical means must be dismissed with 
a description of the “VSG” hydraulic gear made 
by the Variable Speed Gear, Ltd. The system has 
many industrial applications, and has found a place 
in power stations as exemplified by Figs. 51 and 52, 
which show respectively the gear driving a Taylor 
stoker and the associated pump units for this and 
other stokers of that kind at the Fulham power 
station. Each drive is controlled in this instance 
by a hand wheel mounted on the boiler control 
panel, to be seen in Fig. 51. Although this method 





pump carries a cylinder barrel with auniversal joint free 
to move axially. The barrel contains cylinders bored 
parallel to the shaft, and has reduced section ports 
opposed to two ports in the face of a stationary valve 
plate. Initial contact between the cylinder barrel and 
valve plate isobtained by spring loading. Eachcylinder 
contains a piston connected by a ball-ended rod to a 
“socket ring’’ connected to the main shaft by a 
double universal joint. This socket ring rotates in a 
pivoted member called the tilting box. Michell 
bearings take the thrust and radial load. When 
the socket ring is vertical, the pump is in the neutral 
or no-stroke position, but any deviation from the 
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(when looking at the shaft end), all the pistons will, 
as they move down on the right side, be driven in 
towards the valve plate, thus expelling the oil 
contained in the cylinders through the cylinder 
ports and the large port in the side of the valve plate. 
The pistons on the left-hand side of the pump will, 
as they ascend, be drawn away from the valve plate 
and will be filled with oil from the valve plate port 
facing them. The quantity of oil forced through the 
valve plate naturally depends upon the length of the 
stroke, which is determined by the angle of the tilt- 
ing box. 

The motor is an inversion of the pump. Normally, 
the socket ring in this unit is fixed at an angle of 
about 20 deg., the tilting box lying back from the 
valve plate. The oil expelled by the pump pistons 
through the pressure ports of the valve plate enters 
the motor cylinders facing the corresponding port 
and exerts pressure on the pistons in those cylinders ; 
but the pistons cannot move without rotating the 
socket ring in its bearings on the inclined plane. 
Hence the reciprocating motions of the pistons is 














FIG. 51—VARIABLE-SPEED STOKER 


of speed regulation is far from new, it is improbable 
that it is familiar to all associated with electric 
driving problems. The gear consists of two units— 
a pump unit A and a motor unit B (Fig. 53). As 
oil constitutes the transmission medium and is also 
supplied under pressure to the more important work- 
ing parts, lubrication is perfect and wear negligible. 
Two forms of the gear are made. In one case the 
pump and motor are separated and connected by 
piping,:which may be of any convenient length, 
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FIG. 53-HYDRAULIC PUMP AND MOTOR UNITS 


whilst in the other case the pump and motor are 
combined. For industrial drives the first arrangement 
is employed. The pump with the electric motor can 
be installed at any reasonable distance from the 
hydraulic motor on the driven machine, an arrange- 
ment which incidentally meets special conditions, 
such, for example, as those encountered when fire 
risks must be eliminated. 

As shown in Fig. 53,the construction of the pumpand 
hydraulic motor unit issimilar. Therotatingshaft ofthe 








DRIVE 


vertical imparts a stroke to the pistons and causes 
delivery through one of the valve plate ports and a 
return of oil through the other port. By increasing 
the tilt and consequently the piston travel, the 
delivery is increased, whilst by reversing the angle 
of the tilt the flow is also reversed. The port which 
originally served for delivery becomes the return port. 
Lever or wheel-controlled pumps can be arranged 
to give delivery in both directions from zero to 
maximum. 

Considering the case in which the pump and 
motor units are connected by piping, as in industrial 
applications, the entire space within the cases, 
Ge 


Fic. 52—PUMP UNITS FOR 





VARIABLE -SPEED GEAR 


converted into rotary motion of the socket ring and 
the shaft to which it is connected. 

The motor main shaft rotates in its barrel in the 
opposite direction to that of the pump shaft, and the 
speed of the motor depends on the quantity of oil 
delivered. If, instead of moving the pump tilting 
box away from the valve plate, it is moved in the 
opposite direction, the oil will be discharged through 
the left-hand port instead of through the right-hand 
port, therefore causing the hydraulic motor to 
rotate in the opposite direction. When the two units 
of the gear are of equal capacity, the maximum speed 
of the motor will be equal to that of the pump in the 

















Fic. 54—LATHE WITH A.C. AND D.C. MOTORS 


valve plates, and piping, is filled with oil. A definite 
portion of the oil is enclosed within the cylinders 
ahead of the pistons, valve plate port passages, and 
piping, and this is the working oil used in transmitting 
energy. If the socket ring in the pump is in the 
neutral position or perpendicular, when the shaft is 
rotated it will carry with it the socket ring and the 
cylinder barrel, together with the pistons and con- 
necting-rods, but the pistons will not reciprocate. 
Consequently, there will be no delivery of oil and the 
hydraulic motor will remain stationary. But if the 
control lever or wheel be moved so as to shift the top 
of the tilting box away from the valve plate and the 
shaft of the pump be rotated in a cloekwise direction 





forward or reverse direction. For some purposes the 
capacity of the two units are made different. Usually 
the motor end is the larger, giving a fixed reduction 
ratio, as well as variable speeds. Various types of con- 
trol, can be used to vary the angle of the pump tilting 
box, such as a lever or wheel or automatic equipment 
may be provided to vary the speed in accordance 
with load. 

From the point of view of some machine tools and 
certain other classes of machinery, the adoption of 
A.C. in place of D.C. has been a disadvantage as 
regards stepless speed variation, but in some large 
engineering works both these supplies are available, 
and it has been found convenient in the case of large 
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lathes, for example, to use a variable-speed D.C. 
motor for driving the spindle. Speed ranges of 3 to | 
or 4-to 1 are usual. For the auxiliary drives, such 
as quick traverse, chip conveyor and suds pump, small 
‘“‘direct starting” squirrel-cage motors may be 


motor for driving the ram and below it at the left- 
hand side is the motor for the feed of the whole cross 
rail, which moves along the bed on rollers, whilst at 
the extreme opposite end of the machine is a flange 
motor operating the feed of the slotting carriage along 


of the machine, and interlocks make the whole equip- 
ment dead when the door is opened. Above the 
door are two speed selector switches, for each 
spindle, and above them a push-button station with 
separate “start” and “stop” buttons for each 


























Fic. 55—LATHE WITH THREE-SPEED MOTOR 


employed, all controlled, like the spindle motor, by 
push-buttons operating contactors in a mixed A.C. 
and D.C. cubicle. By using individual drives for 
several movements in accordance with this scheme the 
requisite characteristics appertaining to each drive are 
readily obtained, and another advantage of individual 
driving secured. Where the supply is entirely A.C. 
the advantages of electrical stepless speed variation 
may be obtained by rectifying the current. 

A lathe built by J. Lang and Sons, embodying this 
principle by using A.C. and D.C. Metrovick motors, is 
shown in Fig. 54. The main motor is a D.C. variable- 
speed machine. The tool is equipped with a chip con- 
veyor,suds pump, and quick traverse motion, all driven 
by A.C. motors. A combined A.C. and D.C. contactor 
starting panel for all the motors is provided near the 




















Fic. 57—PROFILE MILLING MACHINE 


operator, and “ direct on ”’ starting is used for all the 
A.C. machines. Starting and stopping push-buttons 
in this panel are duplicated on the headstock. The 
multi-tool lathe, shown in Fig. 55, is made by 
B.S.A. Tools, Ltd., of Sparkbrook, Birmingham, 
and has a motorised headstock. The rotor of 
a three-speed A.C. motor is mounted on the main 
spindle, and push-buttons on the front of the 
headstock serve for starting, braking, and stopping, 
whilst a selector switch at the rear of the headstock 
gives the speed changes. A contactor switch-box, 
operated by the push-buttons, is mounted on the 
leg, at the rear of the headstock. 

In Figs. 56 to 58 are shown some John Holroyd 
machines. In Fig. 66 is illustrated a back view of a large 
entirely electrically equipped slotting machine for 
dealing with frames for printing machinery and similar 
work. At the top of the tool is a constant-speed 








Fic. 56—-WARD LEONARD CONTROLLED SLOTTING MACHINE 


the cross rail. The two last-mentioned motors are| spindle. All the feeds are obtained by sensitive hand 


variable-speed machines, controlled by a Ward | motions. 
Leonard generator set, consisting of a constant-speed| The Holroyd rifling machine (Fig. 58) for gun 
motor, a generator, and an exciter situated between | barrels, is driven by a motor mounted in the inside 











FiG. 58—RIFLING MACHINE FOR GUN BARRELS 


of the right leg and has an electro-magnetic brake. 
The motor runs at 1500 r.p.m. in the forward direc- 
tion and at 3000 r.p.m. in the reverse direction, thus 
giving the machine a return stroke twice as fast 
as the working stroke. A considerable number of 


them. The electrical equipment not only gives a 
large range of feeds, but also maintains a very steady 
rate of the feed selected. 

The machine shown in Fig. 57 is a Holroyd two- 
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Fic. 60—PRESS WITH MOTOR ON ADJUSTABLE 
BRACKET 


strokes can be made per minute. Reversal is con- 
trolled by a push-button to be seen at the extreme 
right of the machine, whilst in the centre is another 
push-button to enable the operator to start and stop 
the machine. Safety switches, which do not appear 


FIG. 539—PRESS WITH SLIP RING MOTOR 


spindle vertical profile milling machine. Each spindle 
has its own four-speed change-pole motor vertically 
mounted at the back of the cross slide. The control 
gear is-housed behind the door to be seen at the side 
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in the illustration, are used to prevent overrunning. 

Many presses have heavy fly-wheels and the chief 
problem presented to electrical engineers is that of 
starting. The actual operation of the ram is effected 
by a clutch worked by the operator’s foot, and the 
guard is brought down at the same time as the ram. 
For small presses the Metropolitan-Vickers Electrical 
Company supplies a squirrel-cage motor, having a 
high percentage of slip at full load, so that the load 
is taken by the fly-wheel. Usually the starter is a 
‘direct on” unit, but where the supply regula- 
tions preclude the use of a starter of this kind, an 
auto-transformer starter is employed. For large 
presses requiring motors of 10 H.P. and upwards, 
the Metropolitan-Vickers Electrical Company usually 





tric ’’-drive operating on the Ward Leonard principle, 
the scheme being the outcome of co-operation between 
the makers of these machines and the Metropolitan- 
Vickers Electrical Company. The machines are 
designed for producing high precision thread gauges, 
taps, and aero-engine components, and the design is 
based on the principle of relatively slow work speed. 
A wheel-truing device is incorporated, so that in 
most cases the thread may be ground from the solid 
in one pass of the wheel. If desired, the machine 
can be made suitable for special requirements, such 
as relieved taps or long components screwed for a 
short length. The “all-electric” drive is entirely 
self-contained, and as the motors and control gear are 
‘* built-in’ they only require connections between the 





drives a force-feed pump for lubricating the bearings. 

The Asquith horizontal drilling, boring, tapping, and 
milling machine, shown in Fig. 64, is familiar to our 
readers. Here we are only concerned, as in all other 
cases, with the driving arrangements which again 
exemplify the advantages machine tool designers have 
derived from using several electric motors. The 
main drive is obtained from a constant-speed motor 
mounted directly on the slide which transmits the power 
to the spindle through gearing. Separate motors are 
used for the column, slide power traverse, and 
for the spindle quick traverse. The last motor also 
operates the swivel to the slide. The column swivel 
is taken from the column traverse motor. Obviously 
the adoption of separate motors considerably simplifies 














Fics. 61 TO 63—WARD LEONARD CONTROLLED GRINDING 


recommends a slip-ring motor. Although hand opera- 
tion is in many cases satisfactory, push-button control 
is sometimes more convenient, although more expen- 
sive. In Fig. 59 is shown a Taylor and Challen press, 
with a slip-ring motor, which, combined with the 
control gear, gives special characteristics. By retain- 
ing a certain amount of resistance in the rotor circuit 
a very high starting torque is obtained and by use 
of the starter resistance it may be varied, thus making 
it possible to produce a series of drooping charac- 
teristics on the speed torque curve suitable for various 
loads on the press. Another type of Taylor and Challen 
press, with the motor mounted on a hinged adjustable 
bracket for V-rope driving, is shown in Fig. 60. 
Grinding machines provide an important example 
of the application of the individual electric drive, 





r 




















Fic. 64—HORIZONTAL BORING AND MILLING MACHINE 


incorporating as they do different motions, inde- 
pendently driven. An example of the employment of 
several drives is afforded by a dise grinder supplied by 
the Lumsden Machine Tool Company, Ltd., and fitted 
with the Metropolitan-Vickers Electrical Company’s 
electrical equipment. The work bed has reciprocat- 
ing and rotating motions and electric driving is also 
applied to the grinding wheel, feed, and suds pump. 
The five drives are independently operated by 
push-button controlled A.C. motors, ranging from 
4 H.P. to 15 H.P. Between the suds pump motor 
and the grinding wheel drive there is an interlock to 
prevent the wheel operating without lubrication, and 
there is an inching button for the reciprocating 
motion. 

The range of matrix thread grinding machines 
manufactured by the Coventry Gauge and Tool 
Company, Ltd., incorporates a patented “ all-elec- 





starter and the supply. As the grinding wheel and 
work head drives are operated by D.C. motors, 
supplied by their own generators, speed control may 
be obtained independently by the Ward Leonard 
system. Two grinding machines, with the covers 
removed to show the Ward Leonard generators, 
exciter, and main motors, are shown in Figs. 61 
and 62. The main motor and wheel head can be seen 
in each case, while the work head motor is visible at 
the extreme right above the generators in Fig. 61. 
The control gear mounted on a hinged panel of the 
machine is to be seen in Fig. 63. 

On the grinding wheel a variation in peripheral speed 
from 730 to 6500ft. per minute can be obtained, whilst 
the work head speed can be varied over a large 
range, such as 2 to 40 r.p.m., depending on the size 
of the machine. The work head is automatically 
returned at maximum speed, irrespective of the low 
speed that may be used for the cutting operations. 
By the provision of an additional arrangement, the 
work head motor may be accelerated when a portion 
of the work has to be left unground, as is the case 
when the grinding wheel passes over the flutes of a 
tap. An electrical interlock prevents the work head 
motor starting before the wheel head motor, and if 
this wheel should fail in operation, the work head 
stops. A centrifugal suds pump, which starts and 
stops with the work head motor, supplies the grinding 
lubricant, whilst a fractional horse-power motor 





MACHINES 


the control, as compared with the complicated clutch 
and lever motions necessary with a single motor. 

Remote control enables all the motors to be con- 
trolled by the operator, even when he is away from 
his working position on the platform. He is enabled 
to stop, start, reverse, or quick traverse the spindle, 
power traverse thecolumn, slide the head in either direc- 
tion, and to operate the swivelling motions. All the 
switchgear is enclosed in boxes with lids cast integrally 
with the column. The operating switches are nested 
into the slide casing, so that the handles present a 
uniform appearance with the other control levers. 
If required, ammeters and tachometers are fitted. 
Interlocks prevent faulty control sequence, and red 
and green lights indicate respectively whether the 
first motion shaft in the slide is running or stationary. 
If it is in the latter condition the gear change levers 
are free to operate, but are locked when the shaft is 
running. 

All the quick power traverses are interlocked with 
the feed reverse levers and are inoperative if any self- 
acting feed be engaged, irrespective of whether the 
spindle is running or stationary. Besides the normal 
power traverse, sensitive power adjustments are 
available for the in-and-out movement of the spindle, 
the traverse along the bed, the traverse of the spindle 
slide on the column, and the swivelling motion to the 
spindle slide. 

(To be continued.) 








British India Twin-Screw Turbine 
Steamship ‘ Amra.”’ 


N to-day’s Supplement and in the accompanying 
engraving, Fig. 1, we illustrate the boiler instal- 
lation and the general appearance of the new twin- 
screw turbine steamship “ Amra,” which was recently 
built and engined at the Neptune Yard of Swan, 
Hunter and Wigham Richardson, Ltd., of Walker- 
on-Tyne. After undergoing successful sea trials 
she left London on Friday, November 18th, on her 
maiden voyage to India, where she will be employed 
in the company’s mail servi¢e between Calcutta and 
Rangoon. She will be shortly followed by the 
“ Aska,” a sister ship now under construction at the 
same yard. 

The “ Amra ”’ is of special interest as she embodies 
in her design some outstanding technical features, 
which make her representative of the latest develop- 
ments in modern coal-fired marine steam practice. 

The principal dimensions of the ship and the lead- 
ing particulars of her propelling machinery are given 
in the table on the opposite page. 


GENERAL DESIGN. 


As will be seen from Fig. 1, the ship has a raked 
stem and a cruiser stern. A single plate rudder is 
fitted. The cellular bottom runs from the collision 
bulkhead to the after peak, and, like the forward and 
after peak tanks, it is arranged to carry either water 





ballast or fresh water. There are two complete decks, 
a main deck forward and aft of the machinery spaces, 
a bridge deck amidships extending aft to the stern, 
a top-gallant forecastle, and a promenade deck amid- 
ships with a boat deck and navigating bridge above it. 

There are four cargo holds and the five lower *tween 
deck compartments are arranged for deck passengers 
and cargo alternatively, the two upper *tween deck 
spaces being reserved for deck passengers. Provision 
is made for the carriage of refrigerated produce, both 
as general cargo and as ship’s stores. All the ’tween 
deck spaces are furnished with large cargo hatches 
which are served by tube derricks, some of which are 
attached to samson posts. Six of the derricks are 
arranged for lifts of 5 tons and four for lifts of 6 tons. 
while there is a special heavy steel tube derrick at the 
foremast, which is rigged for 20-ton lifts. The derricks 
are served by ten electrically driven cargo winches 
by Clarke, Chapman and Co., Ltd., which firm also 
supplied the warping winch used for mooring purposes 
and the anchor windlass. The lower ’tween deck 
spaces, besides being provided with hatches, are 
furnished with large cargo doors formed in the shell 
plating of the ship. In the two upper ’tween deck 
spaces large openings are made in the shell plating, in 
order to provide air spaces for the deck passengers. 
Provision for carrying cattle in the upper after 
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‘tween deck compartment has _ been 
We make brief reference to the 
passengers carried in the table below. 


number 





provided. 


including an enclosed shelter. 
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FIG. 1—BRITISH INDIA 


state rooms, on the bridge and the shelter decks, and 

the general excellence of the public rooms may be 

noted from the views of the smoking room and bar, 
. 





STEAMSHIP “ AMRA** 


passengers are, as already mentioned, carried in 


‘tween deck spaces, which are furnished with wide 
portable 


ladders, sleeping platforms, and wash- 


The accommodation 
of|for the twenty-two second-class A passengers and 
The first-|the forty second-class B passengers is arranged on 


class passengers are housed in single and two-berth| the shelter deck, and is of a high order. The deck 


for the petty officers and the crew which are on the 
shelter deck amidships and aft. For the service of the 
passengers and the crew two passenger hospitals and 
two isolation hospitals have been provided. 

The principal passenger accommodation and also 
the deck spaces are provided with mechanical ventila- 
tion on the punkah-louvre system, installed by 
Thermotank, Ltd., of Govan, Glasgow. Other 
auxiliary machinery includes Hastie electro-hydraulic 
steering gear, Welin-McLachlan boat davits and boat 
winchcs, Lux fire detecting system for the holds and 
*tween deck spaces, mail rooms, &c., and J. and E. Hall 
refrigerating plant, which comprises four electrically 
driven refrigerating sets and several small ‘‘ Hallmark” 
units. The navigation and safety equipment includes, 
among other apparatus, “ Kelvite ”’ compasses and a 
motor-driven sounding machine, Marconi wireless 
telegraph, auto-alarm, and direction finding equip- 
ment, and a Marconi sounding device. Mather and 
Platt, Ltd., supplied two special electrolysers for 
making sodium-hypochlorite for disinfecting purposes 
directly from sea water. ‘“‘ Loudaphone ” telephones 
for engine-room and bridge communications are 
installed. The propellers, which are of the four- 
bladed built-up pattern, are of Heliston design, and 
were supplied by J. Stone and Co., Ltd., of Deptford. 

The whole of the ship and machinery was built 
under the special survey of Lloyd’s Register of Ship- 
ping for its 100 Al class, and in full accordance with 
the latest Board of Trade and Indian Government 
Regulations. 


PROPELLING MACHINERY AND BOILERS. 


The propelling machinery consists of a twin-screw 
arrangement of geared turbines, which were made by 
the Parsons Marine Steam Turbine Company, Ltd., of 
Wallsend. The boilers were constructed by the ship- 
builders under licence from Babcock and Wilcox, Ltd., 
at the shipbuilders’ Neptune Engine Works. With 
the exception of the turbo-driven feed pumps, all 
the engine and boiler-room auxiliaries are electrically 
driven, power being obtained from three turbo- 
generating sets. 

The boilers are arranged in one boiler-room and 
consist of three similar units of Babcock and Wilcox 





standard marine type; they operate at 450 lb. 











FiG. 2—FIRST - CLASS 


and the first-class dining saloon, reproduced in Figs. 2 
and 3. The design and decoration of the public 
rooms and cabins was carried out by the shipbuilders 


Hull Dimensions. 


Length between pepe 440ft. 
Length overall ; P 460ft. 
Breadth moulded _... 61ft. 
Depth moulded to shelter deck 36ft. 3in. 
Deadweight carrying ey 6200 tons 
Gross tonnage : 8314 tons 
Designed service speed, about | 16} knots 


Passenger Accommodation. 

73 
62 
2000 


Number of first-class passengers 

Number of second-class passengers 

Number of deck passengers, about 

Propelling Machinery. 

Type: Twin-screw single-reduction Parsons geared 
turbine 

Designed service ae see 8800 S. P,; 

Propeller speed . «3 FoOx. 

Type of boilers : Swan-Hunter-Babcoc k coal- fired, with 
mechanical stokers 

Number of boilers Pay 

Boiler tube heating surface, each 
boiler. 

Superheater 
each boiler .. 

Air heater heating “surface, 
boiler vi 

Designed w orking pressure 

Total ee. § steam vee 
ture . ee 


Three 
5965 square feet 
‘tube heating surface, 
, 88 1115 square feet 
"each 
4800 square feet 
450 lb. per sq. inch 


750 deg. Fah. 
Main senile’ Sets. 
Number of Allen 220-volt hella aisle 


sets . . Three 
Designed output, ‘each set 275 kW 
Emergency generating set : One 20-kW  Crossley- 


Sunderland-Forge oil engine driven, 220-volt set 


in collaboration with the architects, Messrs. McInnes, 
Gardner and Partners, of Glasgow. There are exten- 


SMOKING ROOM AND BAR 





sive promenade decks for the first-class passengers, 





houses. 


Fic. 3—FIRST-CLASS DINING SALOON 


The officers’ apartments include the captain’s | pressure, with a final steam temperature of 750 deg. 


cabins on the navigating bridge, the cabins of the| Fah. The general design of the boilers is illustrated 
officers and engineers on the boat deck, and the cabins! in the Supplement and a view in the boiler-room 





FiG. 4—MECHANICAL 


STOKERS AND COAL BREAKER 





IN BOILER ROOM 
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WELLINGTON 


showing the boilers and one of the coal breakers is 
reproduced in Fig. 4. 

Each boiler has a generating surface of 5965 square 
feet, with 1115 square feet of superheater surface and 
4800 square feet of air heater surface. The super- 
heaters are of the usual Babcock pattern and are 
arranged as interdeck units, only partially screened 
from direct radiation from the furnaces. They 
absorb heat partly by radiation and partly by con- 
vection, thereby giving very nearly a flat superheat 
line for varying ratings without the necessity of 
by-pass dampers in the gas flow. When the stage 
bleeder feed heaters are not in action the temperature 
of the feed is reduced from 300 deg. Fah. to 100-150 


deg. Fah., and therefore the balance of heat through 


the boiler is altered. In order to give compensating 
control over the superheat in this case a by-pass 
valve is arranged in each lower superheater header. 

The air heaters are of the usual Babcock tubular 
type; the forced’ and induced draught fans are of 
Howden’s manufacture, and after the air heater each 
boiler is fitted with a Howden “ Vortex” dry type 
grit arrester. The fan motors are all grouped in a 
compartment which is separate from the stokehold and 
all the air for the forced draught fan intakes is drawn 
from the boat deck level through this compartment, 
thereby ensuring a large volume of reasonably cold 
air passing over and around the motors even in the 
hottest of tropical conditions, and incidentally keeping 
all the fan motors away from dust or grit. 

The boilers are arranged for coal firing, the normal 
supplies being Calcutta coals, and they are equipped 
with the latest type Babcock-Erith retort stoker. 
Each set of stokers has nine retorts, and the stoker 
mechanism, including the retort pushers, moving 
grates and slicing bars, is driven electrically through 
the medium of totally enclosed gearing. The stoker 
and fan controls for each boiler, together with all the 
gauges appertaining to its operation, are conveniently 
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FiG. 5—FUSION-WELDED BOILER DRUM 


grouped so as to facilitate easy control. The stoker 
undergrate air is controlled and regulated from three 
compartments. The final section of each grate con- 
sists of dump bars operated by a wheel and quadrant, 
by means of which ash is dropped into a dump pit 
formed in the rear casing of each boiler, where it is 
quenched before extraction through the rear doors of 
the pits. The grate tuyeres are cast in “Calmet” 
metal, and the rear sections in Babcock “No. 9” 
metal, both of which are special heat-resisting alloys. 

Two Babcock 8-ton per hour coal breakers are 
fitted in the boiler-room, one forward and one aft, 
and two Babcock clinker crushers between the two 
forward boilers and the after boiler, to deal with any 
clinker which is too large for immediate disposal by 
means of the ash ejectors. The stoker hoppers are 
fed by hand, either directly from the cross bunkers or 
vid the crushers, according to the sizing of the coal. 
Babcock-Clyde soot blowers for the combustion 
chambers, and Babcock calorised Diamond blowers 
in the boiler passes and air heaters are fitted. 

The drums are of the fusion welded type. They are 
the first supplied for the British merchant service after 
Board of Trade sanction had been obtained for drums 
of this type of manufacture and were fabricated at 
the Renfrew works of Babcock and Wilcox, Ltd., the 
process including stress-relieving after welding and 
testing, including a full X-ray examination of the 
welds. A view of one of the drums in the Renfrew 
shops is given in Fig. 5. The whole of the boiler plant 
is well insulated, in order to prevent radiation of heat 
to the passenger quarters above, and adequate ventila- 
tion provides a cool stokehold in hot climates. 

The boiler plant in its entirety has been built to 
the requirements of the British India Steam Naviga- 
tion Company and their chief superintendent engineer, 
Mr. R. T. Wilson. The mechanical stokers were built 
by Babcock and Wilcox, Ltd., at their Renfrew 
works, and, as already mentioned, the boilers, &c., 
were built under licence by Swan, Hunter and 
Wigham Richardson, Ltd., in their Neptune works 
to the designs of Babcock and Wilcox, Ltd., which 
company also supplied the special welded drums and 
the specialised details, such as headers, &c. 


AUXILIARY MACHINERY. 


The three main generating sets were supplied by 





W. H. Allen, Sons and Co., Ltd., of Bedford. They 
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are of the turbine-driven type and each has a designed 
output of 275 kW at 220 volts. The emergency 
generating set comprises a Sunderland Forge 220-volt, 
20-kW dynamo driven by a Crossley vertical engine of 
the twin-cylinder pattern. The feed pumps are of the 
Weir turbo type and operate in connection with the 
Weir closed feed system. In order to prevent the 
suction pressure in the system falling below a pre- 
determined limit an audible and visible alarm gear 
of the Monitor design is fitted. The main pumps are 
of the Drysdale pattern, and there are De Laval 
centrifugal purifiers for the lubricating oil, which 
operate in conjunction with Serek oil coolers. The 
general insulation for the boilers and engine-room 
pipes was supplied by the Newall’s insulation branch 
of Turner and Newall, Ltd., of Washington Station, 
County Durham. The ventilation for the engine- 





room was carried out by Thermotank, Ltd., and 
includes supply and exhaust fans of the firm’s 
Torpedo pattern. A new feature is the extension of 
the punkah-louvre principle to the engine-room 
trunking, in order to ensure the supply of cool air to 
confined spaces. The pump motor and control gear 
for most of the engine-room auxiliary machinery was 
supplied by the Sunderland Forge and Engineering 
Company, Ltd., of Sunderland. 

The ship marks a noteworthy addition to the fleet 
of the British India Steam Navigation Company, 
Ltd., and the hope may be expressed that the 
excellent performance of her propelling machinery 
on the recent measured mile trials, when a speed of 
18} knots was attained, will be borne out in the general 
service of the “Amra” and her sister ship, the 
“* Aska,”’ now in course of completion. 








Waterloo 


Bridge. 


—_——_—_—_—_—_—____—_—— in 


N our issue of August 26th last, we published an 
. illustrated article descriptive of the gantry 
which the contractors, Peter Lind and Co., Ltd., of 
Westminster, have thrown across the Thames to 


facilitate the erection of the new Waterloo Bridge 
i Along that gantry, which is provided 
tracks, are brought the materials 


in London. 
with jubilee 


that are likely soon to be required, whilst there is 
a stock yard for the storage, checking, examining, 
&c., of materials on the south bank adjacent to the 
end of the gantry and connected to it by lifts and 
stairs, and close by, as described in the article 
referred to, there is a concrete mixing plant sufficiently 
large to supply all the requirements of the works. 





the bridge itself is proceeding. This work is 
now sufliciently far advanced for mention of 
several very interesting features in its design to be 
made, and we are indebted to the consulting engi- 
neers, Messrs. Rendel, Palmer and Tritton, of West- 
minster, and to Mr. T. Peirson Frank, M. Inst. C.E., 
F.S.I., Chief Engineer to the London County Council, 
for permission to publish the following notes. 

As compared with the nine spans of the old bridge, 
the new structure will have five spans, the three 
central ones each 252-7ft. long, and those at the 
shoreward ends each 242-7ft. long. The reduction 
in the impediment to river navigation thus imposed 
by the bridge is further emphasised by the smaller 
width, at 14ft. compared to 20ft., of each pier. As 
shown on the drawing opposite, the only drawing 
at present available for publication, the new bridge 
will be no less than 80ft. wide, a very substantial 
increase on the 42ft. 6in. of the old bridge. 

Rennie’s Waterloo Bridge was, of course, con- 
structed before the Embankment along the river- 
side was formed. The latter filled the whole space 
under the northern-most span, and the situation of 
a pier immediately against the wall of the Embank- 
ment closed in a vista of the curve of the river to 
Westminster which, owing to the increased span 
length, will be opened when the new bridge is com- 
pleted. The change requires that the Embankment 
wall should be made up at the point where it formerly 
joined the old pier. If the L.C.C. scheme for the 
improvement of the southern bank matures, a 
similar embankment will pass beneath the shore 
span on that side of the river. For those who 
regret the passing of Rennie’s structure, it is some 




















REINFORCEMENT AT BASE OF FOUNDATION BLOCK, 


steel, concrete, &c.—required for the work of erection, 
and on it travel seven 7-ton erection cranes. At the 
site of each pier, timber platforms are supported 
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STEELWORK FOR PIER No. 4—JULY, 


above high-water level on piles driven into the river 
bed to surround the cofferdams, and along one side 


PIER No. 4—MaAy, 1938 


The arrangement of the gantry and appurtenant 
structures reflects great credit on the ability of the 
contractors, and its benefit is now being felt in the 
rapidity and smoothness with which the work upon 





{UPPER PORTION OF STABILISED PIER, WATERLOO ROAD—AUGUST, 








1938 


compensation to know that some parts of his work 
still exist. His arched brick approaches on each 
side will remain, and stone from his bridge is being 
redressed to form the facing of the piers of the new. 

















of each there runs on rails a travelling crane. There 
is space on the stagings for the storage of materials 
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WORK IN PROGRESS ON PIER NO. 3—SEPTEMBER, 
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A “memorial panel” of Rennie’s work will be 
incorporated in the south abutment, consisting of 
columns, balustrading, and other stonework from the 
old bridge. 

In engineering, as distinct from architectural 
design, the new bridge has a number of interesting 
features. It departs very considerably from the 
traditional forms of bridge building in which large 
and heavy piers are placed on the river bed to carry 





the superstructure. Messrs. Rendel, Palmer and 


which might be mentioned, but it is as yet rather too 
early to make more than passing reference to them. 
It is, of course, necessary that the two navigation 
openings on the northern side of the bridge should 
be left open for river traffic. At these spans, there- 
fore, steel centring girders will be used. Some of 
these girders already erected are to be seen in an 
engraving on page 674. As will be inferred from 
this picture, the steelwork is erected on outriggers 
constructed to one side of the crane gantry, and the 








TIMBER CENTRING 


‘Tritton have been pioneers in the use of the much 
lighter designs made possible by modern materials, 
and particularly reinforced concrete. Though in 
external appearance larger, the actual piers of the 
new bridge will consist merely of thin walls of rein- 
foreed concrete only 2ft. 3in. thick and 83ft. long. 
These walls rise from solid blocks of reinforced con- 
crete founded on the blue London clay beneath the 
river bed, and will merge without a break into the 
superstiucture. They are sufficiently flexible to take 
care of movements due to temperature changes. 
Such piers, though amply strong enough to carry the 
load of the bridge, would obviously be liable to damage 
were a ship or a barge to come into collision with one 
of them. For the sake of appearance and also as 4 
protection, each is surrounded by a shell of reinforced 
concrete, 106ft. long by 14ft. wide, built upon the 
same concrete foundation. This shell is strengthened 
by internal ribs extending towards, but not actually 
touching, the true pier. The construction is well seen 
in one of the photographs reproduced on page 674, 
showing pier No. 3 under construction. The shell is 
completed as far as the top of the granite facing, but 
the true pier itself has not been begun. It will rise 
in the gap seen to be running along the centre of the 
shell. For additional strength the walls on each side 
of the shell are cross-connected by diagonal members 
which pass through passages formed in the piers 
proper. In another photograph reproduced on 
page 699, showing the steelwork for one of the shells, 
these diagonal members, together with the steel box 
through which they pass in traversing the pier. are 
plainly visible. Near the base the lowermost hori- 
zontal ribs of the shell are bonded to the pier proper, 
and the reinforcement of the vertical ribs below this 
level is designed with the object of spreading the load 
carried by the pier over the whole of the foundation 
block. An engraving shows the grid of reinforcing 
hars at the base of a foundation block. 

Each pier, it has been mentioned, will be con- 
tinuous with the concrete members forming the spans 
of the superstructure. But before finally concreting 
up the junction between the superstructure and the 
piers, the former will be supported from the latter 
for a period on temporary supports, so that should 
any initial settlement occur, it will be possible to 
compensate for it by jacking. 

The superstructure is continuous over the two shore 
spans on each side, and is to be continued as a canti- 








lever towards the centre. A suspended span will be 
carried by the cantilevers over the central opening. 
At each landward end a similar, but shorter canti- 
lever will project towards the approaches. The super- 
structure is to consist of four concrete box “ girders ” 
on each side carrying by means of cross ribs a 
’ soffit ’ slab, 33ft. wide. On its river sides the super- 
structure will be faced with Portland stone. The 
suspended span over the central opening will be 
carried on fiexible joints in order to allow for the 
effecis of temperature changes on the bridge. At the 
shoreward ends the cantilevers will be connected to 
the approaches by reinforced concrete slabs. 

There are a number of interesting matters con- 





cerned with the methods of erecting the superstructure 





UNDER ERECTION 


completed girder is then rolled across into position 
on the temporary timber supports carried by piling 
from the river bed. In an engraving showing work 
in progress on No. 3 pier, a part of one of these girders 
ready for erection is to be seen in the top right-hand 
corner. Ten girders are required at each span. They 
will, we understand, be loaded with kentledge before 
the actual concreting begins, and the kentledge will 





be removed progressively as the weight of concrete 
in position increases, thus maintaining constant 
deflection. Elsewhere than the navigation openings, 
the centring will be of timber supported on piles. 
An accompanying engraving shows how work on 
this centring is proceeding. The care which is being 
taken in every phase of the operations is well 
exemplified by a small matter connected with this 
centring. To obtain the necessary height timber posts 
had to be mounted on the tops of the piles, Had the 
two pieces been placed directly in contact, there would 
have been considerable and unpredictable settlement 
when the load was applied owing to inevitable 
inaccuracies in cutting the head of the pile and the 
bottom of the post. The two pieces have therefore 
been jointed by butt straps on each side and held 
slightly apart. Cement mortar is inserted in the gap, 
thus spreading the load regardless of any inaccuracy 
in cutting. 

At both shoreward ends a good deal of pre 
paratory work has had to be done, and from time to 
time we have noted the work in our Seven-Day 
Journal. As shown in an engraving on page 
699, it was necessary to construct a concrete wall 
supported by reinforced concrete struts to support 
the endmost arches of the approaches. On _ the 
northern side this work was complicated not merely 
by the presence of the tramway tunnel which leads 
from the Embankment under Aldwych to a point 
beyond Holborn, but also by the fact that it was 
necessary to divert the tunnel and tramlines over a 


short length in order to bring the entrance imme- 
diately under the centre of the new bridge. This 
work proved tedious, but has now been com- 
pleted. 


The contractors, it will be recalled from our earlier 
articles, pushed out their gantry from the southern 
bank of the river. Work was begun upon the piers 
in succession as the gantry reached them. Con- 
sequently, the work is further advanced on the south 
than the north. At the south abutment the founda- 
tion has been concreted and the construction of -the 
pier and shell is in progress. Pier No. 4, that nearest 
the southern bank, has been completed up to the 
level of high water. The shell of pier No. 3 is com- 
plete up to the same level, and the granite facing 
is in position. The pier itself is about half-way up. 
The foundation block and part of the pier shell are 
in position within the cofferdam for pier No. 2. 
As far as No. | is concerned, the cofferdam has been 
completed, whilst at the north abutment the sheet 
piles of the cofferdam are being driven. The progress 
upon the superstructure is shown by the two photo- 
graphs of centring reproduced with this article. 








An Automatic Arc Welding Machine. 


+> 


Aussia, the Metro- 


OR welding large boiler drums in 
has built 


politan-Vickers Electrical Company, Ltd., 
a new automatic welding machine which can be used for 
longitudinal and circular welds on plates up to 3in. 
thickness. At this thickness cylinders up to 50ft. long 
and 10ft. 6in. in diameter can be accommodated, but the 
corresponding dimensions of the largest cylinder that can 
be dealt with are 78ft. and 3ft. 3$in. respectively. The 
minimum permissible size of drum measures 3ft. by lft. 6in. 
The machine consists of five parts—the work bed, on 
which the cylindrical drums are placed; two travelling 
columns, which carry the welding head and machine 





2ft. 6in. above the floor level, and the front side and two 
ends of the work bed are left clear to facilitate loading 
and unloading, and to permit overhang of long drums. 

For longitudinal welding the rollers are stationary 
and merely serve as a support for the job, whilst for 
circular welding they are revolved by a shaft driven 
through gearing by a 4 H.P. motor. Care has 
been taken in the design of the two motors driving 
the rollers to obtain a balanced speed range, and 
when the work spans both portions of the work 
bed the motors are electrically interlocked and both 
sets of rollers rotate at the same speed. 








Fic. 1—LEFT HALF OF WORK BED 


controls; control gear housed in a short steel cubicle 
at the back of the machine; two sets of transformers 
and reactors for supplying current to the welding heads, 
and a D.C. motor generator set operating the control 
gear and the driving motors. Composed of two inde- 
pendently operated parts, the work bed is approximately 
50ft. long. Each section is equipped with eight sets of 
rubber-tyred rollers, as shown in Fig. 1, for taking the 
drums. These rollers are mounted on cross slides which 
enable them to accommodate drums with diameters 
between Ift. 6in. and I1ft. They project at approximately 





Along the rear side of the work bed is a single rail 
track for two travelling columns, as shown in Fig. 2. The 
columns are approximately 20ft. high and are composed 
of a frame structure guided by rollers which bear on 
both sides of a guide rail at the top. As the floor track 
is long enough to permit the columns to run clear of any 
job on the work bed at either end, loading and unloading 
of work are not impaired. Movement of the columns 
along the track is effected by motors which operate each 
column independently or by a hand drive for quick 


positioning. One of the driving motors is to be seen in 
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Fig. 4, which also shows the gearing through which the 
hand drive is operated. With the motor drive a welding 


speed range variable from 3in. to 184in. per minute can be 
The 
Fig. 3, 


operator works on a_ platform, as 
mounted on the travelling columns 


obtained. 
shown in 
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FiG. 2—TRAVELLING COLUMNS 


and projecting over the work bed. This platform carries 
the welding head, electrode reel and instrument control 
panel, and its height can be adjusted by an electric hoist 





to suit the diameter of the cylinder on the work bed. 
The columns are capable of welding in either direction 


buttons are provided on the control panel, and when 
these are set and one of the main “ start ” push-buttons 
is pressed the electrode is fed down and the arc struck. 
Immediately the are is established the welding travel 
motion is automatically started and continues until the 
are ceases or the main “stop” push-button is pressed. 
The two standard Metrovick welding heads for covered 














FIG. 6-AUTOMATIC WELDING HEAD 


electrodes can use Nos, 8, 6, 4, or 3 gauge electrodes. A 
special feature of the welding head is the fume extraction 
gear—Fig. 6—which comprises a sheet metal shoud, 
attached to the collector body just above the arc, rom 
which the fumes are drawn up a flexible rubber hose 
by a small extractor fan. They are then exhausted 
through a grill above the machine at the end of a further 
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bed has been set in operation for circular welding, and 
vice versd. Limit switches on the travelling columns 
prevent the possibility of collision on the railed track, 
and in the event of the columns coming too close together 
the welding operation is automatically discontinued. 
Limit switches are also provided to prevent overwinding 
or overlowering the platform. The work for which this 
machine is required has called for the development of a 
new type of electrode available for use with automatic 
welders generally, and made in three sizes, three, four, and 
six-gauge. Particulars of the performance and physical 
properties of the four-gauge electrode are as given in the 
table in the preceding coluun. 

The physical properties of average all-weld test specimens 
are :—Yield point, 25 tons per square inch; ultimate 
tensile strength, 30 tons per square inch; percentage 
elongation, 35 per cent. on 4in. area; reduction of area, 
60 per cent. For convenience of handling the electrodes 
are made in coils limited to about }cwt. in weight and 
320ft. long. On continuous welding such a coil will last 
for approximately four hours with an average rate of 
deposit of 11 lb. per hour. 








SIXTY YEARS AGO. 


Less than four months after the disaster in the Thames 
to the steamer bearing her name, Princess Alice, Queen 
Victoria’s second daughter, died at Darmstadt in tragic 
circumstances. She fell a victim to diphtheria contracted 
from her children, who were attacked one after another 
by the disease. In our issue of December 20th, 1878, we 
recorded her passing and dwelt on the origin of the illness 
to which she succumbed and the possibility of taking steps 
to prevent its occurrence. There were those who held that 
diphtheria was a new disease, which, with typhoid and 
others, had been introduced as a direct result of the 
labours of engineers. It was argued by these people that 
typhoid and the efficient drainage of large towns came 
into existence together and that diphtheria had never 
been heard of until sanitary authorities had insisted that 
special precautions ought to be taken by water companies 
to supply pure water. We characterised such beliefs as 
“pernicious nonsense.” The best authorities held that 
diphtheria was an old disease. It was said that the Empress 
Josephine died of it and it seemed probable that the 
disease, which some years ago had been called in country 
districts, more especially in Ireland, “‘ putrid fever,” was 
nothing but diphtheria. The disease first attracted 











FIG. 3—OPERATOR'S PLATFORM 


along the track, and as operators usually prefer to view 
the arc ahead of the direction of motion, there is a seat 
on each side of the welding head. The controls for the 
welding head, work bed motors, travel motors on the 
columns, and hoist motors for the platform, are brought 
to a control panel, shown in Fig. 5. This is fixed on the 
platform within easy reach of the operator, and on it are 























FIG. 5—CONTROL PANEL 


mounted the main push-button controls for starting and 
stopping the welding are or the welding motion, and for 
hoisting and lowering the platform. These push-buttons 
are duplicated on the front of the operator’s arm rest, 
giving easy “start” and “stop” control of the main 
motions, and enabling cylinders of small diameter to be 
welded by an operator standing on the work bed. 

The machine is fully automatic. Pre-selector push- 





length of rubber hose. Provision is made for vertical and 
transverse horizontal adjustment of the welding heads for 
accurately positioning the electrode on the joint. 

Current for the two welding heads is supplied by two 
45-kVA transformers with a secondary current range of 
230 to 530 amperes, obtained by a series tapped reactor. 
All the drive motors and control gear are designed for 
operating from a 60-volt D.C. supply, derived from a 
15-kW motor generator set housed with the welding supply 
transformers in a bay at the rear of the machine behind 
the travelling columns. For the longitudinal welding of 
thick plate sections or wherever multiple passes have to 
be applied to a joint, the two columns with the welding 
heads follow each other along the seam and weld simul- 
taneously, thus making two passes at the same time. At 
the end of the run in one direction the travel motors on 
each column are reversed and the welding heads return 
along the seam. Scale or slag on the weld is easily removed 
between passes by a motor-driven wire brush. 

The design of the machine is such that the two parts of 
the work bed and the welding heads may be used for one 
long cylinder spanning both parts, or the two sections may 

Welding Times for Butt-welded Joints. 









| | | | 
Plate Welding | Wansbae Total time | Deposi- | Length 
thick- | current, | of | per foot of | tion, lb. | of elec- 
ness. amps. | passes. | weld, min. |per hour.) trode 
| | | used. 
Inches. | Feet 
3 430 | 20 |} 10-7 | 63 
23 430 17 10-7 | 52°5 
430 | 15 10-8 | 44-5 
23 | 430 | 13 11-0 37-9 
2 410.°} '12 11-0 33-9 
lj 410 10 10-7 27 
1} 110 i 11-6 24 
i | 4aO T . ae TF 





be used independently for entirely different jobs. Longi- 
tudinal or circular welding can then be carried out on one 
half of the work bed, irrespective of the type of welding in 
progress on the other half. If one half of the work bed, or 
one column, is not required it can be stopped and made 
dead. Electrical interlocks between the travelling column 
drive and the work bed drive prevent longitudinal welding 
by the column when the complementary half of the work 





Fic. 4—BASE OF TRAVELLING COLUMN 


general notice round about 1875, when it broke out in 
epidemic form at Boulogne and ravaged the North of 
France and the South of England. It was then known as 
* Boulogne sore throat.’”’ The fact that it had been given 
a new name did not imply, we said, that it was a new 
disease. Little was known concerning the origin of 
diphtheria, but enough had been established to show that 
it was as preventable as typhoid. A leading engineer had 
been studying the subject for more than two years, but 
the results of his investigations could not as yet be pub- 


lished. It could, however, be said that evidence had been 
gathered that diphtheria and typhoid were parallel! 
diseases. Nevertheless, they had their origins in totally 


distinct causes and never went together. A neglect of 
sanitary precautions which would desolate a district with 
typhoid would not set up a single case of diphtheria. On 
the other hand, it was known that where poisoning by 
sewer gas was simply impossible, where the utmost 
cleanliness was maintained, where the purest air was 
breathed, diphtheria might break out and carry away 
whole families. We believed that engineers would soon 
be able to control the outbreaks of diphtheria as effectively 
as they now controlled the outbreak of typhoid. At the 
moment we were like an astronomer gazing at a planet 
through a telescope whose focus he could not find. The 
images of great truths presented themselves blurred and 
indefinite, but full of light. No man could say how soon 
the focus would be hit upon and the causes of each and 
every epidemic disease stand sharply defined before us. 
The day might come when diseases now obscure, 
mysterious, and doubtful would have passed away from 
among us, become matters of history, charmed from out 
shores by the might of science. 








THe Late Mr. A. G. Price.—We regret to learn that 
Mr. A. G. Price, who had been with Gwynnes Pumps, 
Ltd., of Hammersmith, for fifty-three years, died last 
week. 

New Cooutinc Towers at Hams Hati.—Four new 
reinforced concrete cooling towers, to be built in connection 
with the extensions at Hams Hall power station, will 
each be 317ft. high and 226ft. in diameter at the base. 
The four towers will be able to cool a total of 20 million 
gallons of water per hour. 
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Letters to the Editor. 
(We do not hold ourselves responsible for the opinions of 
our correspondents.) 


THE GRID AND THE PAPERMAKER. 


Sir,—The paper “The Grid and the Papermaker,”’ 
given by Mr. L. N. Burt, M. I. Mech. E., before the Tech- 
nical Section of the Paper Makers’ Association at Taunton, 
of which you print an abstract in your issue of December 
9th, is a very useful contribution to the practical informa- 
tion on the value of the “ grid” supply of electricity to 
industry. Being written especially for papermakers, 
it does not treat of the many other industries in which 
“* process *’ steam as well as power is required. 

Most engineers, both “ electrical’? and ‘‘ mechanical,” 
whose work lies in the planning of such industrial manu- 
facturing plants as use any considerable ratio of steam 
for heating, knows that the cost of generating electrical 
energy by “ pass-out ” turbines or reciprocating engines 
is below that at which any central station using purely 
condensing generating plant can generate, and the added 
cost of distributing and transforming must make the 
“* grid *’ supply an uneconomical competitor of the private 
plant. The prices per unit at which bulk supplies are 
delivered by the Central Electricity Board to distributing 
companies and local authorities are not always 
“ economic,” being special rates, in most cases based on 
the cost at which such distributors could generate (not 
and distribute) and deliver to their own bus-bars, and so 
cannot be used as data for a potential consumer. 

Mr. Burt does well to emphasise the effect of the 
“maximum demand” and “coal clause” charges 
on the actual cost per unit. This is well understood by 
the initiated, but can be underestimated if the conditions 
under which the supply is to be used are not fully examined 
beforehand. 

There are those who oppose “* the grid,’”’ as at present 
devised, on the grounds of its vulnerability in time of 
war, and the consequent dislocation of engineering and 
other works dependent upon it for motive power and 
lighting, and others who would have encouraged the 
enlargement of the more economical existing stations ; 
but in the paper as read, Mr. Burt refers to what has been, 
for long, to me at least, as serious a defect in the scheme— 
that the new stations have not been located in positions 
where such industries as use quantities of ‘ process ” 
steam could be encouraged to group around them and 
purchase both power and steam, as has been done recently 
by private enterprise in South Wales and for years in 
America and Germany. 

The larger paper mills, bleaching works, soap factories, 
and such industries have had, for years past, their own 
“* steam-extraction ’’ generating plants, and some of the 
smaller works in these industries have installed well- 
balanced plants which show overall costs for power and 
steam far below what could be obtained if power were 
purchased from the “grid”; but there are still many 
small works where a handsome return could be made, on 
a moderate outlay, by the use of “‘ steam-extraction ” 
prime movers. In some cases existing reciprocating 
engines could be converted for the purpose. 

No two works are alike in their conditions and require- 
ments, so that each needs special study to determine 
what is the most economical treatment of its problem ; 
but it can safely be said that no industry requiring 
steam of up to 50 lb. per square inch gauge pressure for 
“process * work in the proportion of 50 per cent. or 
over for ‘ process,’ need use a boiler pressure greater 
than 350 Ib. per square inch. This is mentioned because 
some plants have been installed to use a much higher 
boiler pressure, the power then being generated at so low 
a consumption of steam that reducing valves have had 
to be used, passing steam direct from the boilers to process, 
to make up a constant considerable deficiency in the heat- 
ing steam requirements. 

The ‘“high-pressure’’ boiler plant, of 10001b. per 
square inch and upwards, demanding, as it does, more 
highly skilled (and therefore highly paid) attendance and 
more costly maintenance, is justified for central station 
practice where pure condensing turbines are to be used 
and ample provision for ‘‘ continuity of supply ” is made ; 
but the additional cost of attendance and maintenance, 
apart from higher capital cost, is a further argument 
against what can show no overall economy in use, and is 
a needless liability in many industrial plants. 

D. T. MacIvor, M. I. Mech. E. 

Gravesend, Kent, 

December 12th. 


WHY FOREIGN TRADE ? 


Sir,—It seems to be taken for granted by everybody 
that the prosperity of this country, and indeed of the 
world in general, depends upon foreign trade. This has 
been for years the theme of every newspaper writer and 
public speaker on economic questions, and to question it 
savours of heresy. Yet, when in all sympathy I ask my 
friends what particular foreign goods they want so much 
to import, I find a strong objection to import anything 
in the production of which they are interested. The 
engineers want to keep out foreign machinery, the textile 
manufacturers object to foreign yarns and cloth, the 
farmers would like prohibitive duties on foreign wheat 
and meat, and so on. All are united by the patriotic 
desire that everyone should “‘ Buy British,” and yet they 
would all like to find greater markets for their goods 
abroad. 

It is surely obvious that every article exported must be 





paid for sooner or later by an import of corresponding 
value, or by services rendered to us by a foreigner. These 
are the only ways in which it can be paid for, and unless 
we receive the goods or services the export is a dead loss 
and the article might better have been dropped into the 
sea. Every argument therefore in favour of increasing 
our exports is an argument for increasing our imports. 
Consequently, I think that those who are so insistent upon 
the expansion of foreign trade should be challenged to 
state what class of imports they want to see increased. 

It is freely admitted that we need to import a consider- 
able quantity of foodstuffs that cannot be produced at 
home, as well as various raw materials. Some of these 
necessary imports need no corresponding exports, as they 
represent the payment of interest on our foreign invest- 
ments, or, in other words, they are sent in payment for 
previous exports from this country. If we need more food- 
stuffs and raw materials than are obtainable in this way, 
we must, of course, export something to pay for them, 
but this only involves trade with comparatively few 
countries and on restricted lines. 

I suggest, in all seriousness, that no good case can be 
made out for attempts to increase our trade with the 
numerous countries that can only repay us by sending 
us manufactured goods, and for our manufacturers to 
quote, as I am told they do, lower prices for export than 
for home consumption, appears to me to be the worst of 
folly. It must be remembered that all industrial countries 
now possess practically identical manufacturing facilities, 
while technical knowledge is international. To send goods 
to and fro between such countries appears to be pure 
economic waste, and although shippers, insurance com- 
panies, and bankers make a living by the process, they 
would be employed just as usefully and much more 
healthily in digging holes and filling them up again. 

Much nonsense is talked about international trade being 
an instrument of peace between nations. Nothing, I 
think, could be more untrue. The competition for foreign 
markets is anything but conducive to friendly relation- 
ships. We get on excellently well with the inhabitants of 
Mars, and shall no doubt continue to do so as long as both 
they and we mind our own business, and do not try to 
invade the markets of each other. 

In conclusion, may I ask the advocates of an increased 
foreign trade to state specifically what it is they want to 
import ? 

M.I. Mec. EF. 

London, December 13th. 


VACATIONAL TRAINING. 


Sm,—I was interested to read in your current issue the 
monograph of the Engineering Students’ Committee of 
the National Union of Students on Vacational Employ- 
ment for Students. 

As an old student, I wish them every success in attaining 
their object of vacational training, for there is no doubt 
that such is a great asset to any student who is fortunate 
to find such an opening. There is much truth in the con- 
servatism of employers, as I found in my own case. How- 
ever, I studied in abnormal times at the end of the war, 
when great numbers of students were coming back to get 
the good jobs we were all promised. I went to Glasgow 
University to study on the supposedly “ sandwich ” 
system, but when I tried to get the “ filling ” it was not 
to be had at any price, as no firm wanted apprentices at 
that time. There was no hope unless one had influence in 
the engineering trade, as by the end of my course in 1922 
it was going flop. 

As I could not get taken on in Glasgow (even offering 
myself for no reward), I got into a small shop here till the 
coal strike came along, and that finished the firm and fed 
up with the whole business I gave up engineering in dis- 
gust. Out of my laboratory group of six, I know that only 
two are now engineers; that is 66% per cent. wastage as 
the education authorities reckon it. I am still interested 
in engineering, and I see columns of vacancies in the Press 
every day, but I am now too old at forty! 

Perhaps had I been educated in normal times, I might 
have been a successful engineer, and if the Engineering 
Students’ Committee of the National Union of Students 
can break down the conservatism of employers, they will 
do something worth while. Good luck to them ! 

OLD STUDENT. 


Dundee, December 8th. 








A Tube Works Extension. 


On Thursday, December 8th, what is stated to be the 
largest heavy tube plant of its kind in the world was 
opened by the Earl Stanhope at the works of the Chester- 
field Tube Company, Ltd. The plant is designed for the 
manufacture of weldless steel tubular products having a 
maximum external diameter of 54in. and an approximate 
finished weight of 16 tons. Hollows can be drawn to a 
length of 35ft., but in practice the length will vary accord- 
ing to the wall thickness required. As working tools 
become available the range of sizes within the above limits 
will be extended. The products will include such items as 
steam pipes for Ifigh-pressure installations, water and 
steam drums for boilers, storage cylinders, torpedo body 
forgings, shell forgings, &c. 

The new plant has been laid down in a specially con- 
structed building consisting of two parallel bays, one 
660ft. long, 100ft. wide, and 60ft. high to the eaves; the 
other 615ft. long, 50ft. wide, and 33ft. 6in. high to the 
eaves. About 2000 tons of structural steel were used in 
the construction of these bays, and the inclusion of 
55,000 square feet of glazing ensures excellent natural 
lighting within the building. Work is handled by four 





electrically operated overhead travelling cranes, the 
largest of which is fitted with duplex hoists and has a 
capacity of 50 tons with a bridge span of 93ft. A 20-ton 
guided crane serves the soaking pit, a 12-ton crane with 
two separate 6-ton crabs handles the dies, &c., on the 
draw bench, and a second 20-ton crane is used for general 
work. All this lifting equipment was supplied by Craven 
Brothers’ Crane Division, Ltd. 

After heating the billets are pierced by a vertical 
hydraulic triple-cylinder press, constructed by Davy and 
United Engineering Company, Ltd. The billets are dropped 
into a container lying below floor level, which is moved 
under the press by means of auxiliary hydraulic cylinders. 
After piercing, the blooms are withdrawn and ejected from 
the container by hydraulic power. This press has a total 
weight of 850 tons and is capable of dealing with a billet 
or ingot of 20 tons and producing in one operation a hollow 
forging 9ft. in length. The blooms are then transferred to 
a horizontal hydraulic tube draw bench of the triple ram 
type with a maximum stroke of 40ft. This draw bench, 
built by Henry Berry and Co., Ltd., has an overall length 
of 146ft., weighs over 500 tons, and is capable of mandre! 
drawing hollow blooms weighing 20 tons. 

The furnace equipment was supplied by Priest Furnaces, 
Ltd. The furnaces are fired by gas, piped from the coke 
ovens of local collieries. Ingots varying in sizes up to 
50in. across the corners and weighing up to 20 tons are 
preheated in a bogie tunnel furnace divided into a pre- 
heating and a soaking zone, with a temperature range up 
to 1300 deg. Cent. The soaking zone is capable of heating 
small and medium-sized ingots to the final temperature 
for piercing. Large ingots are transferred from the pre- 
heating furnace to a soaking pit of the multiple pass 
regenerative type, designed for a maximum working tem- 
perature of 1300 deg. Cent. After the tubes have cooled 
below their working temperature on the draw bench they 
are reheated in a continuous recuperative furnace with an 
inclined hearth. 

The hydraulic equipment for the piercing press and the 
draw bench consists of three pumps, each driven by a 
6600-volt, three-phase synchronous B.T.H. motor of 
600 H.P. Each pump delivers 800 litres of water per 
minute at a pressure of 3360 Ib. per square inch to an air- 
hydraulic accumulator. The accumulator consists of one 
forged steel water bottle of 440 cubic feet capacity and 
eight forged steel air bottles with a total capacity of 
660,000 cubic feet of air at 3360 lb. per square inch. The 
pumps are arranged to run continuously when the plant is 
working, electrically operated valves controlling the supply 
of water to the accumulator according to the demand. As 
each pump automatically starts up with the increasing 
demand, a signal light is switched on. The accumulators 
were supplied by Thos. Firth and John Brown, Ltd. Air 
at a pressure of 100 lb. per square inch for various other 
processes in the plant is supplied by a smaller cylinder 
charged by a Belliss and Morcom air compressor. 

High and low-tension electrical equipment has been 
installed. The high-tension equipment was supplied by 
the British Thomson-Houston Company and the other 
equipment, which includes an oil-immersed transformer 
and a 500-kW rotary converter, was made by the Brush 
Electrical Engineering Company, Ltd. 

Up to the present only a few machine tools have been 
installed in the new building. A vertical boring and 
turning mill is employed for the production of dies for the 
draw bench. A cold sawing machine capable of cutting 
50in. diameter billets up to 20ft. long is also installed. 
Three new lathes have been supplied by Craven Brothers, 
Ltd., two of which can take work up to 46in. diameter 
and lengths between centres of 35ft. and 45ft. The third 
takes work up to 42in. diameter and 24ft. long. A gun 
boring machine has a length of 60ft. and swings work up 
to 24in. diameter. The plant and equipment have been 
erected in co-operation with and to the design of the 
Loewy Engineering Company, Ltd., the consulting engi- 
neers to the company. 

At the luncheon which followed the opening ceremony 
Lord Stanhope congratulated the company, on behalf of 
the Government and the Board of Admiralty, on its fore- 
sight and initiative in laying down such a plant. 








TRANSFER BRIDGES FOR CAR BARGES. 

Art many American harbours there is extensive move- 
ment of freight cars on large floats or barges between 
railway yards of different lines or between these yards and 
manufacturing plants. Transfer from land to barge and 
the reverse is made by transfer bridges, seated on a hinge 
or rocker at the shore end and with the outboard end rest- 
ing on a pontoon or sometimes suspended from an over- 
head frame. The Baltimore and Ohio Railroad has 
recently replaced its old transfer bridges at Philadelphia 
with new ones of treated timber, these structures generally 
giving better service than steel on account of the severe 
rocking stresses. The newest structure consists of three 
through trusses, 100ft. long, 14ft. deep, and spaced 17ft. 
between centres for a double-track line. The top chord 
or boom is composed of four timbers, 8in. by 16in., and 
the lower chord of four 6in. by 16in., all on edge. Web 
timbers are 6in. by 8in. to 10in. by 10in., with vertical 
steel rods. Floor timbers, 12in. by 16in., are bolted under 
the bottom chords, and on them are the base plates for 
100 Ib. track rails. All the timbers were cut and framed 
before treating; the chords were then assembled and 
placed in the creosoting cylinders. Long-leaf yellow pine 
was used, with the exception of white oak for the rocking 
blocks of the shore end hinge. The full-cell process was 
used, giving a retention of about 12 Ib. per cubic foot, or 
8 lb. for the white oak. The chords were shipped com- 
plete to the site of erection, and in erecting or assembling 
the structure no boring or cutting was required, the pre- 
framing being entirely accurate. When completed it was 
launched by pulling it with a tug, until the forward end 
rested on its pontoon, the rear end being carried by a 
barge. It was then towed to the landing and put in per- 
manent position. The pontoon carrying the outboard 
end is 45ft. by 40ft. and 10ft. deep, with six water-tight 
compartments. Four outer compartments form sealed 
buoyancy chambers. The others provide for adjusting 
the level or draught, by admitting water through sea 
valves or removing it by an electrically driven centrifugal 


pump within the pontoon. 
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Rail and Road. 


GENERAL MANAGERS’ CONFERENCE.—The _ general 
manager of the Great Western Railway Company, Sir 
James Milne, has been appointed Chairman of the General 
Managers’ Conference at the Railway Clearing House 
in 1939. 

New L.M.S. Srarion.—A new London, Midland and 
Scottish Railway passenger station at West Allerton, 
between Allerton and Mossley Hill stations in the Liver- 
pool district, will be opened for traffic on Monday, 
January 2nd. 

THE CasSE FOR THE RatLways.—The Railway Com- 
panies’ Association has issued a little book, entitled 
“Clear the Lines,” giving information with regard to the 
main line railway companies’ request for equality with 
other forms of transport in this country. 


Motor Roaps 1n.U.S.8.R.—It is expected that one of 
the first of a new system of high-speed motor roads in the 
U.S.S.R. will shortly be opened. It runs between Moscow 
and Minsk, a distance of 695 kilom. Much difficulty has 
been experienced in building the road, owing to the 
numerous peat bogs and marshes on the route. All soft 
material was excavated and the road is bedded on solid 
ground. 

Rapip SignaL-Box Reparr.—The signal engineers of 
the Great Western Railway Company have made good 
progress on the work of constructing a temporary arrival 
signal-box at Paddington station to replace the one which 
was burnt out on November 25th. The new box was put 
into use for suburban services on Tuesday, December 13th, 
and will be in use for main line services by Sunday, 
December 18th. 

DeatH oF Mr. J. H. Fottows.—It is with regret that 
we note the death of Mr. J. H. Follows on Tuesday, 
December 13th. He entered the service of «the 
Midland Railway in 1890 and became Superintendent of 
Operation in 1914. On the formation of the London, 
Midland and Scottish Railway Company in 1923, he 
became Chief General Superintendent, and in 1927 the 
Vice-President for Railway Traffic Operating and Com- 
mercial Sections. He retired in 1932, and took up his 
residence at Derby, where he took a considerable interest 
in social and welfare movements. 


CARRIAGE OF Motor Cars By Ratt.—Some special 
wagons converted by the Hungarian State Railways for 
the transport of motor cars incorporate a number of 
interesting features. They were converted from ordinary 
baggage wagons, and can load or unload the motor cars 
either at platforms or straight down to rail level. The ends 
of the body can be swung down to form a bridge at sidings 
where platforms for end loading are provided. Motor 
cars drive on to a turntable, in the centre of the car, 
upon which they can be revolved across the width of the 
car when it is required to unload them on side platforms. 
Where there is no platform available, two hinged extension 
pieces at the end of the wagon can be let down to form a 
ramp 21ft. long to rail level. 


FEEDER Roaps For INDIAN Raitways.—At the annual 
general meeting of the Bengal, Nagpur Railway, the 
chairman, Sir T. R. Wynne, said that many more 
roads are wanted in India and should be built as feeders 
to the railways to open up areas and not as roads to com- 
pete with existing lines. He went on to describe a scheme 
on these lines which was proposed by the company two 
years ago. Close to the company’s line from Raipur to 
Vizagapatan is a very fertile plateau of considerable 
extent. A survey for a branch line showed that to build 
a railway would cost about 150 lakhs, whereas to build a 
feeder road for motor lorries would be comparatively 
cheap. The proposal to build such a road was rejected 
by the Railway Board. 

NEw Locomotives tn SoutH Arrica.—A number of the 
sixteen new Beyer-Garratt articulated engines, ordered 
by the South African Railways from Beyer, Peacock and 
Co., Ltd., are now in service. These 4-8-2 -+- 2-8-4 engines 
have been built for 3ft. 6in. gauge track and have a tractive 
effort of 60,700 Ib. at 75 per cent. and 68,800 Ib. at 85 per 
cent. boiler pressure. The leading particulars are as 
follows :—Four cylinders, 20}in. diameter by 26in. 
stroke; piston valves, llin. diameter with a maximum 
travel of 6}in.; coupled wheel diameter, 4ft. 6in.; com- 
bined evaporative heating surface, 3820 square feet ; 
boiler pressure, 200 lb. per square inch ; weight in working 
order, 175 tons; total weight of engine with auxiliary 
water tank, 225 tons ; total wheel base, 86ft. 4in.; overall 
length, 93ft. 10in.; overall length with auxiliary tank, 
133ft. Tin. 

Rattway Statistics.—Railway statistics for the 
calendar month of August and the four weeks ended 
September 3rd, 1938, show that the total number of 
passenger journeys, excluding season ticket holders, taken 
on all standard gauge railways in Great Britain in the 
month of August, 1938, was 116,065,648, a decrease 
compared with August, 1937, of 8,802,230, or 7-1 per cent. 
The journeys taken by passengers at reduced fares 
decreased by 7,406,476 and those at standard or ordinary 
fares by 1,395,754. The receipts from passengers, exelud- 
ing season ticket holders, showed a decrease of £233,746, 
or 3-2 percent. Ifthe railway undertakings of the London 
Passenger Transport Board be omitted, the figures show 
a decrease in journeys of 8,362,071, or 8-9 per cent., and 
a decrease in receipts of £225,458, or 3-3 per cent. For 
all railways the receipts from passenger train traffic, 
including season tickets and parcels and miscellaneous 
traffic, but excluding mails and parcels post, were £267,157 
less than in August, 1937. For the four weeks ended 
September 3rd, 1938, the coaching train miles showed an 
increase of 254,631, compared with the four weeks ended 
September 4th, 1937. The total tonnage of freight con- 
veyed, excluding free-hauled traffic, in the four weeks 
ended September 3rd, 1938, was 18,621,469, a decrease 
compared with the corresponding four weeks of 1937 of 
3,932,300 tons. The freight train receipts amounted to 
£6,238,317, a decrease of £869,798, or 12-2 per cent. The 
freight train miles run were 935,470 less than in the corre- 
sponding period of 1937, a decrease of 8-6 per cent. The 
average train load decreased from 129 to 1194 tons and the 
net ton-miles per engine hour decreased from 498 to 451}. 








Miscellanea. 





AccIDENTs IN Coat Mines.—During the four weeks 
ended November 12th last, fifty-four persons were killed 
and 243 seriously injured in mines under the Coal Mines 
Act in this country. 

Om IN AUSTRALIA.—It is announced that the Common- 
wealth Oil Advisory Committee has reported the existence 
of a bed of oil sands, about 8 square miles in area, in South- 
East Gippsland, in Victoria. The estimated oil content 
amounts to 150 million gallons. 

CoLtoRADO River AQquEepuct.—The last of the thirty- 
eight tunnels, totalling 108 miles in length, for the Colorado 
River aqueduct in Southern California, was holed through 
last month. The last work was the San Jacinto tunnel, 
which had a total length of 13} miles. More than 90 per 
cent. of the constructional work on this 392 miles long 
aqueduct is now completed. 

Gas REFEREES ABOLISHED.—As from January Ist 
next the office of Gas Referees will be abolished, and, 
save as otherwise provided in the Gas Undertakings 
Act, 1934, its functions will thereafter be discharged by 
the Board of Trade. Sir Charles Vernon Boys and Mr. 
W. J. Atkinson Butterfield have been appointed to 
advise the Board as to improvements in testing gas. - 


Water Power rn Scotitanp.—The report has been 
published of the Committee, set up in 1936 by the 
Scottish Economic Committee, to examine economic 
conditions in the Highlands and Islands, and the 
possibilities of development of local industries therein. 
Dealing with water power, it is stated that the region 
possesses a latent asset of great potentiality in the amount 
of water which is at present unharne: In its summary 
the Committee states that it considers one of the first 
duties of a recommended Development Commissioner 
would be a review of the industrial position in order to 
ascertain the extent to which the utilisation of water 
power can assist in the general scheme of development. 

GENERATION OF Execrriciry.—The official returns 
rendered to the Electricity Commissioners show that 2346 
million units of electricity were generated by authorised 
undertakers in Great Britain during the month of Novem- 
ber, 1938, as compared with the revised figure of 2285 
million units in the corresponding month of 1937, repre- 
senting an increase of 61 million units, or 2-7 per cent. 
The number of working days in the month (i.e., excluding 
Sundays), was twenty-six, the same as last year. During 
the eleven months of 1938 up to the end of November, 
the total amount of electricity generated by authorised 
undertakers was 21,701 million units, as compared with 
the revised figure of 20,405 million units for the corre- 
sponding period of 1937, representing an increase of 
1296 million units, or 6-4 per cent. 

HarpDENED LaTHE Bep.—An interesting experiment 
on a lathe bed has begun its seventh consecutive month 
in the test laboratories of the Monarch Machine Tool 
Company, of Sidney, Ohio. When the company began 
producing flame-hardened and ground lathe beds, seven 
months ago, a wear test was started with a hardened and 
unhardened lathe bed. Two similar beds were selected 
for this test, one of them being unhardened, ‘while the 
other was flame hardened and ground, and on each 
was mounted a carriage carrying a 500 lb. weight. A 
crank arrangement, operated by an electric motor, moved 
each carriage lft. of travel on each lathe bed. This break- 
down test has been going on without interruption, except 
during calibration and measurement inspections, ever 
since. Up to November 2nd the two carriages had made 
more than six million passes over each bed. The 
unhardened bed has worn more than 0-002in. over the 
entire area. It shows a deep score on the inside of the 
front flat and on the carriage “‘ V ”’ as well. The “ flame- 
hardened ” and ground bed is stated to have no measurable 
wear and not a single scratch. 

Decay oF TIMBER AND ITS PREVENTION.—A pamphlet 
issued recently by the Department of Scientific and Indus- 
trial Research deals with the decay of timber and its pre- 
vention. Wood, it is stated, never decays solely on 
account of age alone, and its decay should never be 
accepted as inevitable. The report gives much valuable 
information on the diagnosis of decay. At its early stages, 
even before there are any obvious signs of disintegration, 
there may be quite a serious falling off in the strength of 
timber. Recommendations are made for the prevention 
of attack in standing timber, felled logs, sawn timber in 
storage, and in timber during shipment and in use. The 
more important of these recommendations can be briefly 
summarised as follows :—Felled logs should be con- 
verted as soon as possible, and sawn timber should be 
stacked so that the surface at least can dry off quickly ; 
timber yards should be kept clean and free from decaying 
wood waste, from which fungi will spread; timber in 
service which cannot be kept permanently dry should be 
thoroughly treated, preferably by impregnation, with a 
wood preservative. Valuable woodwork infected with 
decay may be sterilised by a short heat treatment at a 
high humidity in a drying kiln. 

* Lopep ” Cast Iron.—In a paper entitled ‘‘ ‘ Loded’ 
Cast Irons,” read before the Institute of Marine Engineers 
by Mr. H. J. Young on December 13th, 1938, a new range 
of high-duty grey cast irons, suitable for cylinder liners, 
piston rings, and other important engineering castings, 
was described. ‘‘ Loded” irons may be manufactured 
with any ironfoundry’s normal appliances, but metallo- 
graphic control is essential. They form an extension of 
that group of machinable metals known as grey cast 
irons made in refractory or metal moulds, stationary 
or moving. The “loded” iron process employs high 
percentages of silicon. The effects of nickel and molyb- 
denum in “loded” irons were also discussed by the 
author. Evidence was advanced to show’ that “ loded ” 
irons bring about a slowing down of the wear rate of 
liners after the surface-forming period has passed. For 
example, on a commercial vehicle liners of about 72 mm. 
bore showed a wear of 0-004 mm. to 0-005 mm. during 
the first 4400 miles, but the following 4400 miles showed 
no further wear of a measurable order. The “loded ” 
iron process has been developed and the first “ loded ” 
irons manufactured under the auspices of the Sheepbridge 
Stokes Centrifugal Castings Company, Ltd., of Chesterfield. 





Air and Water. 





CHAIRMAN OF LLoyD’s RE-ELECTED.—Mr. S. J. Aubrey 
has been re-elected Chairman of Lloyd’s for 1939, and Mr. 
T. A. Miall re-elected Deputy Chairman. 


New Liresoat Depor.—The store yard at Poplar of 
the Royal National Lifeboat Institution, which was 
established in 1882, is to be replaced by a new depét on 
the Laing’s Industrial Estate at Elstree. 


New GERMAN AIRCRAFT CARRIER.—On Thursday, 
December 8th, the first of two aircraft carriers being 
built for the German Navy was launched at Kiel. Named 
the ‘‘ Graf Zeppelin,” the new ship has a displacement 
of 19,250 tons, and is stated to be designed for the carriage 
of forty aircraft. The flying deck is 750ft. long by 80ft. 
wide, and the armament consists of sixteen 15 em. guns 
and thirty anti-aircraft guns. 

DeEatH oF Mr. CHARLES Bootu.—On Friday, December 
9th, Mr. Charles Booth, chairman of Alfred Booth and 
Co., Ltd., died in London as the result of an accident. 
In addition to his shipping interest, Mr. Booth was a 
director of the London, Midland and Scottish Railway 
Company, a member of the Mersey Docks and Harbour 
Board, a Past-President of the Liverpool Steamship 
Owners’ Association, and chairman of the Employers’ 
Association of the Port of Liverpool. 

LaNGSTONE Harpour Arrport.—At a recent special 
meeting the Finance Committee of the Portsmouth 
City Council recommended the establishment of an 
imperial airport at Langstone Harbour as a private 
commercial undertaking. It is stated that the promoters 
of the scheme offer to take over the present municipal 
airport with its liabilities, and in return spend about a 
million pounds on dredging and other work necessary 
for the building of an air base at Langstone Harbour, 
with a land aerodrome on its shores near Farlington. 

New American Liner.—The new liner of the United 
States Lines at present being built by the Newport News 
Shipbuilding and Dry Dock Company, at a cost of nearly 
16 million dollars, is to be named ‘“‘ America.”’ This is 
the largest liner ever built in an American yard. She 
has a displacement of 34,000 tons and accommodation 
for 1219 passengers with a crew of 639. The new ship 
will join the liners ‘‘ Washington’ and “ Manhattan ” 
in the North Atlantic service during the spring of 1940. 
She will have a length of 723ft., a beam of 93ft. 3in., and 
a depth to the promenade deck of 75ft. 

TRANSPORT CHARGES AND THE CANALS.—With regard 
to the railway companies’ application for the repeal of 
regulations of charges for the carriage of goods, Mr. E. J. 
Woolley, the chairman of the Grand Union Canal Com- 
pany, states that the proposals would produce a state of 
chaos. In his opinion, the co-ordination on a sound basis 
of the various forms of transport in this country was the 
only constructive policy to pursue. The canal companies, 
he said, were advocating that trunk route waterways 
should be entirely free from railway control, and that 
canals should be divided into four groups, representing 
the four trunk routes of our inland waterway system. 


Rotts-Royce Works ExtEensions.—After an inspec- 
tion of a number of departments engaged in aero-engine 
production at the works of Rolls-Royce, Ltd., Sir Kingsley 
Wood recently made a statement with regard to the firm’s 
Crewe factory. He said that the Air Ministry had decided 
to increase the size ef the factory very considerably, and 
work will be started in this connection very soon. The 
first factory is getting on well towards completion, and it 
is hoped to complete the remainder in a short period. The 
second portion will be begun about March, and this means 
that employment of about another 3000 people in that area 
in addition to the 4000 to be employed in the first section. 


A New Dam on THE River Mo.—To prevent salt 
water from the Gulf of Bothnia from penetrating up the 
Mo River, a big dam and locks are being built at Domsjé, 
on the coast of North Sweden. This work, which is 
estimated to cost 1 million kronor, is being undertaken 
by the Domsjé Sulphite Factory and the Mo and Domsjé 
Wallboard Company. The quality of the products of 
these two companies is adversely affected by salt water. 
At present water from the Gulf of Bothnia enters the 
estuary and the fresh water intakes of the mills at high 
water, and when there is an on-shore wind. This condition 
will be prevented by the work now in progress. The dam is 
expected to be ready by July, 1939, and the lock, which 
will have a length of 250 m., by January, 1940. 


AMERICAN SHIPBUILDING STANDARDS.—At the annual 
meeting of the Society of Naval Architects and Marine 
Engineers, of the United States, the retiring President, 
Mr. J. W. Powell, dealt with the cost of ship operation. 
He said that, in its concern to provide a fleet for foreign 
trade of some 3 million gross tons.and 500 ships, the 
United States Maritime Commission had established 
standards which vitally affect 1500 ships of 7 million gross 
tons in the country’s unsubsidised coastwise intercoastal 
and Great Lakes merchant marine. These standards, he 
said, have increased the cost of operation of the unsub- 
sidised vessels, limited their field of competitive usefulness, 
and threatened the existence of no small part of this 
fleet by the shadow of direct Government competition. 


CanaL Company’s Suippine IntEREsts.—The Grand 
Union Canal Company has announced the addition to 
its organisation of combined canal and steamship services 
of a furthér line of ships to operate between Rotterdam 
and London. The first vessel in the new service will 
leave Rotterdam on or about January 7th, after which 
there will be two regular sailings a week in each direction. 
The establishment of the services is a development of 
the policy of the company of linking up the Grand Union 
Canal system with the Continent. This is the third ship- 
ping service in which the Grand Union Canal Company 
is specially interested, and opens up the prospect of 
development of trade between the industrial Midlands of 
Great Britain and all parts of Holland and Germany. 
The facilities now offered by the company include the 
Regent’s Canal Dock, the only dock in the Port of London 
privately owned and controlled ; modern warehouses at 
all important centres on the canal route, and a fleet of 
370 motor-propelled canal craft. 
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ERECTION OF THE NEW WATERLOO BRIDGE, LONDON 


MESSRS. RENDEL PALMER AND TRITTON, CONSULTING ENGINEERS; PETER LIND AND CO., LTD, CONTRACTORS 


(For description see page 669.) 


ERECTION OF CENTRING GIRDERS OVER NAVIGATION CHANNEL—NOVEMBER, 1938 
SHELL OF PIER NO. 3 COMPLETED TO TOP OF GRANITE FACING—NOVEMBER, 1938 
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ROADS AGAIN. 


In his Presidential Address to the Junior 
Institution of Engineers, abstracts from which 
are reprinted on another page of this issue, 
Sir Charles Bressey covered broadly the whole 
field of the subject, Roads and Traffic, except- 
ing only those purely technical matters relative 
to earthworks, the characteristics of concrete 
and bitumen, and the like, which are of 
interest only to those particularly concerned 
in the detailed structure of highways. Though 
his name has come before the public notice 
particularly with regard to his report on London’s 
highways, Sir Charles has had a wide experience 
in road administration, and his views consequently 
carry considerable weight. * On grounds of 
economy alone,”’ he said in the Address, ‘ ‘ we shall 
have to discard the theory that every highway is 
to be adapted to carry every form of traffic, 
however ponderous or speedy. In railway prac- 
tice the standard of construction adopted for a 
great main line differs essentially from that applied 
to a country branch.” Though it is perhaps 
rather unsafe to draw conclusions from too close a 
parallel between conditions on the roads and the 
railways, it is easy to see that quite different ser- 
vices are performed by arterial roads which link 
together distant parts of the land and local roads 
designed to serve the needs of small more or less 
self-sufficient districts. The one, ideally, should be 
free from cross-roads and other impediments, and 
have no buildings about it to attract local traffic ; 
whilst the other, intended to link together houses, 
shops, factories, offices, and various civic or rural 


by the need to give easy if not speedy access to all 
parts. Carried to a logical extreme, this differ- 
entiation in lay-out would call for the construction 
in this country of entirely new special arterial 
motorways, such as are recommended by the 
British Road Federation. We do not know 
whether Sir Charles would be willing to follow the 
Federation so far or whether he considers that a 
close enough approach to the ideal will be attained 
by the present policy of adapting and improving 
the highways left us by our forefathers and build- 
ing by-passes to them where they have come in 
the course of time to be more important locally 
than arterially. But in his Address he did bring 
out a point to which we ourselves have in the past 
directed attention. It is “the remarkable fact 
now familiar to all of us, that, although the new 
route may carry four times as much traffic as the 
old one, yet the flow on this latter is likely, for all 
that, to increase without check.”” Thus whether 
new arterial motorways are or are not built, it 
will still probably be necessary in the interests of 
safety to improve the condition of the old roads, 
and the cost of the new highways would therefore 
have to be regarded as additional to and not alter- 
native to that now being incurred in remodelling 
the old. 

But though Sir Charles Bressey is as competent 
to speak authoritatively on arterial roads as on 
city streets, it is his views upon the latter that are 
at the moment of the greater interest. Except 
upon the question of motorways, there is now little 
in the lay-out of country roads about which 
there is not almost unanimous agreement. The 
Ministry’s standards for the lay-out and con- 
struction of roads, as laid down in a Memo- 
randum published in 1937, have gained general 


approval, and only the money lacks to 
raise the condition of the roads to those 
standards. But in cities the linked problems 


of the dispersion of congestion and the reduction 
of accidents have not been even theoretically com- 
pletely solved. Wholesale reconstruction, such as 
the more backward arterial and other country 
roads have undergone, cannot be applied to streets 
where land values have reached enormous figures ; 
and the alternative of constructing a “relief” 
1oute can only be adopted when there is in close 
proximity a poorer area. Generally speaking, the 
local authorities have up to date found the diffi- 
culties of improvement nearly insurmountable, 
and though there has been betterment, the work 
has been of a palliative rather than a curative 
nature. Excepting the narrow roads, such as are 
found in the City of London and other similar 
places, the capacity of the streets to carry the 
traffic which flows through them is probably ample. 
The greater trouble is caused by the crossings. A 
single traffic lane, 10ft. wide, can pass at peak 
capacity about 1800 vehicles per hour at 20 m.p.h. 
Yet, as quoted by Sir Charles, censuses, taken in 
conjunction with his traffic survey, at the Mansion 
House and Hammersmith, typical congested cross- 
ings, showed that only about 480 vehicles were 
being discharged per hour byeach traffic lane. Thus, 
by widening a corner here, installing traffic lights 
there, making one-way streets and roundabouts 
in other places, the discharging capacity of junc- 
tions has been increased without the need for any 
serious structural improvement of the streets 
themselves. But obviously there is a limit to the 
amount such measures can effect. Already the 
discharging capacity of certain streets is being 
heavily taxed, as witness the “ no-waiting ” regu- 
lations already applied to certain of them and 
about to be applied to many others. As the traffic 
grows further in amount more radical improvement 
will be necessary to accommodate it. 

It was with the object of examining the possi- 
bilities and planning in advance what should be 
done, that the Government appointed Sir Charles 
Bressey and Sir Edwin Lutyens to prepare the 
Highway Development Survey (Greater London), 
better known as the Bressey Report. The value 
of the report lies in its capacity for co-ordinating 
the work of improvement that, it seems to most 
observers of London’s traffic, will be necessary 
during the next thirty years. It does not set out 
in precise detail the works that are to be carried 
into effect, but suggests what route should be 
newly formed or improved, and what object the 
change should serve. It is encouraging to find that 
some of the schemes mentioned in the report are 
already being or are about to be carried into effect, 
as, for example, the southern approach to Wands- 
worth Bridge. But the fear is expressed, and Sir 
Charles himself is not free from it, that once the 
works more easily carried out have been con- 





buildings, should be subordinated in its lay-out 


structed, the remainder of the schemes will he 











quietly shelved. For two things oppose themselves 
against the proposed measures. One can be summed 
up in the single word “ conservatism,” or resistance 
to change in an ancient city. The proposals, for 
instance, to tunnel a road beneath the Park and 
to construct viaducts in South London are likely to 
arouse objection from those who would consider 
both unsightly. That kind of objection will, we 
think, always give way as matters become urgent. 
But the second source of resistance is to some 
extent involuntary, and can have far more serious 
results. It arises out of the peculiar political 
organisation of London. Before the recommenda- 
tions in the report can be carried out, it is necessary 
for them to gain the support of very numerous 
local authorities, each of which will be responsible 
for that part of any scheme which lies in its own 
district. It is only natural that such bodies, while 
giving approval to the plans as a whole, should be 
particularly conscious of the difficulties to be 
encountered and the locally important interests 
which will be affected in their own districts. It 
is only too easy, particularly if two or more 
authorities disagree, for too narrow and local a 
view to be taken, for the proposals to be thus 
locally whittled down almost to nothing, and thus, 
in the aggregate and almost involuntarily, for the 
whole business to be rendered nugatory. The 
difference that exists when a single instead of 
several authorities is concerned is exemplified by 
the reply given by Captain Hudson to a question 
in the Commons: “ In so far as the report relates 
to trunk roads, my right hon. friend is taking the 
appropriate steps to give effect to the recom- 
mendations respecting the extension of the Crom- 
well Road in Middlesex, the construction of a road 
from Coulsdon to Crawley, and the Crawley by- 
pass, the Staines by-pass, and the Maindenhead 
by-pass. As regards schemes relating to other 
roads, the initiative rests with the responsible 
highway authorities, whose proposals my right 
hon. friend has invited and now awaits.” 
fate of the Bressey Report, at least as it 
affects inner London, lies in the hands of local 
authorities. If the Ministry exercises tactfully its 
co-ordinating authority, we find it difficult to 
believe in face of so inspiring and yet practical a 
document, that the local authorities will be unable 
to take the broad view and thus for the sake of 
mere local prejudice prevent an improvement, 
upon the importance of which all must be agreed. 


The New Steel Prices. 

Arter having retained their prices unchanged 
since May, 1937, the iron and steel makers have 
announced a series of price reductions which will 
come into force at the end of the year. The new 
quotations are fixed until June 30th, 1939. Their 
action removes the uncertainty which has agitated 
the market during the autumn ; since, in fact, the 
demand contracted to an extent that seriously 
affected outputs. This is the first downward 
revision of prices for a long period, and at least 
two substantial increases have been made during 
recent years. In May, 1936, quotations rose by 
3s. 6d. on pig iron and 12s. 6d. on joists and 
sections, and in May, 1937, increases of 17s. 6d. 
and 25s. were made on pig iron and £1 7s. 6d. on 
plates ; whilst in April last the re-rollers raised 
their prices 15s. and instituted a rebate of that 
amount. At the end of 1937 it was decided to 
retain prices at the existing levels throughout 
1938, and it must be admitted that this policy has 
been loyally supported. A few months ago when 
business in iron and steel had declined to a rather 
alarming extent and production was at a dis- 
agreeably low level, there were suggestions that the 
industry would be obliged to reduce its prices 
before the agreed date, and cuts of £2 per ton were 
talked about. It says much for the tenacity of the 
steel makers and their leaders that they held their 
prices during the worst of the trade recession, 
since there is little doubt that had a revision been 
made at that time the reductions would have been 
much more severe than those just announced. 
On the other hand, the policy of long-term price 
fixation has been modified to some extent, and a 
period of six months decided upon instead of one 
year. It may be assumed that the recent encourag- 
ing signs of an expansion in demand have played 
an important part in deciding the period for which 
prices shall be fixed; just as the fact that 
some disturbing features apparent in the trade 
position at the end of 1937, no doubt, guided 
the steel makers in fixing a period of one year. 

It is no secret that many of the steel makers 
were in favour of leaving their quotations un- 
altered for a further six months, whilst the British 
Tron and Steel Federation and the Import Duties 
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Advisory Committee took the view that a cut was 
desirable. In justice to the manufacturers, it 
must be admitted that if the principle laid down 
by I.D.A.C. and accepted by the Federation on 
behalf of the trade that prices should be based 
on costs of production had been given its full 
weight, no reduction would have been made. In 
announcing the decision it is stated that raw 
materials costs “are not appreciably lower than 
they were in the middle of 1937.” This must 
surely mean that as a result of the decline in pro- 
duction the industry is in a large measure working 
on high-priced stocks and contracts entered into 
during the boom period. It can scarcely be main- 
tained that the current prices of the chief raw 
materials are so high as at the time mentioned, 
and naturally there would be a time lag before these 
prices could be taken into consideration. It is 
perhaps to be expected that the industry should 
display reticence as to its costs and the methods of 
assessing them, but it is understood that some of 
the steel works are still burdened by high-priced 
ore contracts. It would be interesting to know 
also whether the spread over of the losses made on 
centralised purchases of pig iron and scrap last 
year forms an appreciable item in the costs. 
Although obviously some departure has been 
made frem the policy of basing prices upon costs, 
it-must not be supposed that it has been aban- 
doned, and there is no doubt that public policy 
dictated the attitude of the authorities. The 
consuming industries and the public at large were 
convinced that a reduction in steel prices was due, 
and there would have been no small outcry if any 
other decision had been reached. It was to the 
interests of the steel makers as well as of all other 
sections of industry that a controversy which 
would probably have developed a political flavour 
should be avoided. 

Taking into consideration the various factors in 
the problem, the industry has gone as far as could 
reasonably be expected to meet the consumers and 
public opinion. The price cuts range from 7s. 6d. 
to 12s. 6d. on pig iron; 10s. to 15s. on semis; 
12s. 6d. to 17s. 6d. on heavy steei; 12s. to 18s. 
on re-rollers’ sizes ; and £1 to 25s. on sheets. The 
official statement indicates that relief is expected 
from further reductions in prices of raw material 
and in lower operating costs resulting from an 
expansion in output. The steel makers also hope 
to stimulate consumption, and it will be exceed- 
ingly interesting to see how far their hopes are 
justified. For the lasé quarter of the year con- 
sumers have held back orders, so as to get the 
benefit of any reduction, and it has heen expected 
that a considerable volume of buying would follow 
the announcement of lower prices. On the other 
hand, it is known that a number of contracts 
entered into earlier in the year have not been com- 
pleted, and will be carried over into the New Year. 
Unfortunately, the condition of som: of the larger 
consuming industries, including the shipyards and 
railways, does not favour any great expansion in 
demand ; but, on the other hand, the engineering 
trades are for the most part well situated, and in 
this direction the lower prices should have a 
stimulating influence upon the demand. The 
general trade in steel also should improve, but 
whether this will be immediately visible may be 
doubted. The reductions so far announced apply 
only to the home market, and a decision regarding 
export prices has not been reached. There will be 
considerable disappointment, however, amongst 
exporting firms and overseas buyers if a similar 
policy is not pursued in this department. 
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Foremanship and Supervision. By FRANK CUSHMAN. 
London : Chapman and Hall, Ltd. 1938. Price 
12s. 6d. net. 


THE object of this book appears to be not so much to 
examine the position of a foreman in an organisation 
or to investigate his duties, as to conceive a carefully 
considered plan to educate him, and other super- 
visory executives, so that they may fill their réle in a 
more efficient manner. It is generally recognised that 
many foremen have at best a very hazy idea of the 
scope of their responsibilities, and regard themselves 
as being a sort of “‘ buffer state ’’ between the manage- 
ment and the manual worker. 

Mr. Cushman boldly attempts to solve al] the 
problems of foremanship, indeed, of supervision 
generally, on what he describes as “‘ conference pro- 


cedure,” and by following his proposals carefully we 
see how possible it is for foremen to educate one 
another efficiently without realising the extent to 
which it has been done. 


The reader is informed that 





there are three principal types of educational pro- 
cedure, the ‘‘ informational,” the “ instructional,” and 
the “conference.” In the first case education may 
be the result of reading, of lectures, of correspondence 
and the like; in the second, there is the definite 
relationship of teacher and pupil; whereas in the 
third, each member of the group contributes to the 
general fund of knowledge under the guidance of a 
chairman or leader. 

One of the great advantages of conference pro- 
cedure is that it fosters a condition of co-operation, 
and at the same time develops the team spirit, but 
for this a wise selection of the leader is most important. 
The author is of opinion that it is not good policy for 
this individual to be the superintendent or senior 
official, but rather one of the grade that is meeting 
to confer. If rightly handled, the men begin to appre- 
ciate the importance of being foremen, and the pride 
of position is engendered. 

It should perhaps be mentioned that this book is 
written from the American standpoint, and comes 
from a land where conferences find favour, but for 
this very reason engineers in this country may gain 
greatly by following the methods obtaining elsewhere, 
with a knowledge of the results that have accrued 
from them. Too often at home conferences are 
regarded as a waste of time, and when they are held, 
the management decree that they must take place in 
the foremen’s own time, thereby producing a latent 
spirit of antagonism that is hard to eradicate. The 
men know that board meetings, management meet- 
ings, and other conferences of the higher staff are 
invariably held during the working day, and it is 
suggested that the correct attitude is that of the 
superintendent who definitely affirmed that he “ did 
not wish any foreman in his plant to have his depart- 
ment so poorly organised that it could not run with- 
out him for a few hours a day.” 

This interesting and suggestive book is divided into 
three main parts, the first dealing with the way in 
which conference procedure should be initiated, the 
definite objectives that should be before a group, 
the question of the selection of a conference leader, 
with the author’s proposals as to the best type of 
man and the duties expected of him, the manner in 
which conferences should be arranged, and, finally, 
the results to be expected from the procedure. When 
it is appreciated that it has been proved that some of 
the results are a better appreciation of responsibility, 
the building up of pride in the job, increased interest, 
team work, mutual understanding and _ respect, 
co-operation, co-ordination, and an actual increase 
in production, it will readily be conceded that this 
branch of organisation has abundantly justified itself. 

In Part II is developed the application of conference 
procedure to the improvement of foremanship, 
beginning with the general problem of training in 
industry, and showing how costs may be reduced, 
labour turnover improved, accidents avoided, and 
organisation bettered. A number of suitable topics 
for conference discussion are cited, with appropriate 
headings for the subjects depicted in a tabular 
way. Incidentally, the author describes as “ charts ” 
what we should normally call “tables.” He strongly 
advocates the use of a blackboard at all conferences. 

Part III is mainly concerned with some of the ways 
in which conference procedure may be applied to 
certain lines of professional improvement work with 
experienced persons who are engaged in the work of 
teaching vocational subjects, concluding with a very 
interesting chapter on some fundamental principles 
of good supervision. The author alludes to Richards’ 
formula, E=M+T+I+J-+Mo, as one that is 
‘‘ probably familiar to most persons who will use this 
book,” but we suggest that in this country at least 
it is not as well known as he imagines, and it might be 
well to state that the letters represent efficiency on 
the job, manipulative skill, trade technical content, 
job intelligence, job judgment, and occupational 
morale respectively. He then sets out his proposals 
for improving these elements, and so increasing general 
efficiency. 

We fully endorse the statement that it is important 
that the duties of each supervisor be clearly defined, 
that he should be ‘‘ backed up” by his official 
superior, that he should be given authority com- 
mensurate with his responsibilities, and that on his 
own side he should be “ square,” should avoid making 
“snap” judgments, should treat his men as human 
beings, should recognise ability in his subordinates, 
should be able to delegate responsibility—in fact, 
should be the ideal supervisor! The ideal may not 
be attainable, but it is possible to think on right lines 
and to act towards others, whether superior or 
inferior in status, in a constructive and helpful 
manner, and in this Mr. Cushman is very helpful. 

In all books of the character of the one before us 
criticism is easy, and we cannot fully concur in all the 
conclusions drawn, but this is unimportant beside 
the main theme. If we read him aright, the author 
is not in favour of imparting information to foremen 
which they will never be called upon to use as fore- 
men, because it may tend to promote dissatisfaction. 
While it may be true that “one of the best ways of 
preparing a man for the next job ahead is to help him 
to become thoroughly efficient on the job he has,”’ we 
are strongly of opinion that giving him an insight 
into the work of his immediate superior will definitely 
broaden his own outlook, promote better under- 
standing between him and his chief, and help to 





fit him for promotion, ensuring that upward mobility 
that is so valuable in an organisation. 

This book affords a novel approach to important 
problems, and is accordingly a welcome addition to 
the many books already bearing on foremanship. 


Processes and Machinery in the Plastics Industry. By 
Kurt BrANDENBURGER. ‘Translated by H. I. 
Lewenz. London, 1938: Sir Isaac Pitman and 
Sons, Ltd. Price 25s. 

THE great progress made in the plastics industry 
during the last twenty-five years and its continued 
expansion makes the process of interest to engineers 
generally, as well as to the many people actually 
engaged in the manufacture. It is undoubtedly true 
to say that the electrical trade has benefited most 
from the introduction of moulded plastics into the 
realm of engineering, this being due to the compara- 
tive cheapness of moulded electrical fittings, coupled 
with high insulating efficiency and the attractive 
appearance attained by the process. 

Other industries have also greatly benefited by the 
rapid advance of the plastic moulding art, prominent 
among them being the gramophone and wireless 
manufacturers, and following close after them the 
makers of wireless sets, furniture makers, and others 
engaged in the production of articles of domestic 
utility. 

For obvious reasons the mechanical engineer has 
so far been unable to make much yse of plastics ; the 
question of strength, wearing qualities, ductility, and 
flexibility are sufficient to exclude their use to any 
great extent, though it must not be overlooked that 
gear wheels made in specially prepared resinoid com- 
positions have been found to give satisfactory 
results, particularly where absence of noise is of 
importance. 

But that is not to say that the mechanical engineer 
has reaped no benefit from the growth of the plastics 
industry, for the extra demand the industry has made 
for power presses and highly finished steel moulds 
has brought much grist to mill, and has meant good 
business for the press maker and the specialised tool 
maker. 

This comparatively new process dealt with by the 
author will compel the attention of engineers, designers 
and architects alike, while the people actually 
engaged in the production of the many and varied 
forms of plastic mouldings must surely be interested 
in knowing how others likewise engaged are solving 
the problems that almost daily arise. To those with 
intimate or even remote interest in the art, this book 
will be found helpful, but it will probably be welcomed 
most by the men who are responsible for the selection 
of the plastic materials to be used for special purposes 
and for the decision as to the type of press to be used 
and the design of the mould. The book deals with the 
practical side of the business, and the author disavows 
any pretence that it is a scientific treatise on the 
chemistry of resinoids. As a practical man, he has 
endeavoured to give an outline of his own experi- 
ence, and this as a general rule proves more valuable 
than much theory. The volume is well illustrated 
with various types of presses and moulds for dealing 
with cold moulding, hot moulding, and injection 
moulding. There are illustrations of hand, power, 
and hydraulic presses, most of which appear to be of 
German design, but the important point to note in 
regard to presses is the type rather than the actual 
maker, that has been found satisfactory for various 
classes of manufacture. 

To those who may be considering the equipment of 
a factory for producing mouldings in plastic materials 
a perusal of this book should be found helpful. 
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The Shasta Dam, California. 


By H. E. M. KENSIT, M.E.I.C. 


MHE Shasta Dam, now under construction, will be 

the key structure of the Great Central Valley 
project in California, as planned and now in process 
of execution by the United States Bureau of Reclama- 
tion. Its primary purpose is to provide irrigation for 
the two semi-arid valleys in the heart of California, 
the Sacramento and San Joaquin valleys, and it is 
‘* designed to adjust the water ills of an area 400 miles 
long and in places almost 100 miles wide.” It will 
control the main streams of the Sacramento and San 
Joaquin rivers, the Sacramento being the principal 
water producer in the interior of California. Before 


totals 50 million dollars [over £10,000,000] annually, 
approximately twice the overall cost of the irriga- 
tion works.... Over 10 million dollars annually 
is paid to the railroads as freight on crops... .” 
The report goes on to show that while the population 
of the four irrigation counties increased during 
thirty years by 300 per cent., that of the four adjacent 
dry farming counties increased by only 52 per cent. 
The construction of the Shasta Dam and reservoir 
will necessitate the diversion of 37 miles of the 
Southern Pacific Railroad’s main line round the 
reservoir formed by the dam, with the construction of 
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MAP OF SACRAMENTO AND SAN JOAQUIN RIVERS 


describing the project, however, it will give a better 
realisation of its significance to indicate briefly the 
somewhat unusual combination of conditions that it 
is designed to rectify. . 

The Sacramento River above the site of the Shasta 
Dam has a catchment area of 6665 square miles. Its 
discharge, uncontrolled, varies from about 4000 to 
132,000 second-feet, with much higher short peaks. 
Two-thirds of the water furnished by this drainage 
area comes in winter and early spring, and flows 
unutilised to the sea. The old and intensive agri- 
cultural development of the valleys represents an 
investment of over £400,000,000, largely in orchards 
and vineyards. This development has been dependent 
mainly on the pumping of underground water supplies, 
which for some years have shown increasing exhaus- 
tion. Of the 1,000,000 acres under cultivation, over 
400,000 acres are in danger of reverting to desert and 
40,000 acres have been abandoned ; in addition, some 
400,000 acres of very rich lands in the delta are being 
increasingly damaged by the encroachment of salt 
water at periods of low flow of the Sacramento 
River. 

The complete project will control and regulate the 
waters of the Sacramento and San Joaquin rivers. 
It will enable adequate irrigation of a great area in 
Sacramento Valley, repel seasonal encroachment of 
salt water in the delta, restore year-round naviga- 
tion above the city of Sacramento, incidentally 
provide nearly half a million hydro-electric horse- 
power, and, when all these functions have been 
fulfilled on the Sacramento River, there will still be 
a substantial surplus of water for irrigation and other 
purposes to be delivered by canal to Contra Costa 
county and the San Joaquin Valley. 

How great are the benefits that can accrue from such 
a project is well illustrated by a report of the Washing- 
ton State Planning Council on the results from the 
similar though smaller undertaking in the Yakima 
Valley, also carried out by the Federal Reclamation 
Bureau. The Council’s report states that :— 


twelve tunnels and eight bridges. One of the tunnels 
will be a quarter-mile by-pass under the west abut- 
ment of the dam. This tunnel will be used for the 
diversion of the railway during the early stages of the 
construction of the dam. Later, it will be used for 
the diversion of the river. One of the bridges will 
be 3300ft. long and 470ft. above the present river 
level. The construction of the dam will also involve 
the reconstruction of 15 miles of the Golden State 
Highway. 

Several years were spent on the consideration of 
the complicated conditions to be met and overcome 
in the area and in the investigation of alternative 
dam sites. The contract for the Shasta Dam, the key 
structure, was let in July, 1938, to Pacific Con- 
structors, Inc., of Los Angeles, a syndicate of twelve 
construction firms, and it is estimated that it will take 
about 5} years to complete. The cost of the dam 
alone will be £7,000,000. 

The Shasta Dam, situated in the canyon of the 
Sacramento River, 13 miles above Redding, will be 
a gravity section concrete structure, with a drum- 
gate-controlled spillway over the top. It will be 
560ft. in height, with a slightly curved crest 3100ft. 
long, and will provide a storage capacity of 44 million 
acre-feet. In mass it will be the second largest con- 
crete dam in the world, containing 5,700,000 cubic 
yards, and being exceeded only by the Grand Coulee 
Dam on the Columbia River, in the State of Wash- 
ington, with 10,500,000 cubic yards. Third in the 
United States comes the now famous Boulder Dam, 
with 3,250,000 cubic yards. 

A few particulars, taken from the specifications, 
concerning the cooling of this vast mass of concrete, 
may be given. The cooling is to be effected by pump- 
ing water into the piping system at a velocity of not 
less than 2ft. per second, using river water direct or 
in conjunction with cooling towers or refrigeration. 
In the lower elevations, involving some 2,100,000 cubic 
yards, the concrete is to be cooled to 48 deg. Fah., 





“New wealth produced in the Yakima Valley 


the intermediate zone, about 1,240,000 cubic yards 








to a temperature gradient varying between 48 deg. 


and 60 deg., and the upper part, about 1,620,000 cubic 
yards, to 60 deg. 

Another important item of the project is the Friant 
Dam, to be constructed on the Upper San Joaquin 
River. This dam will be a straight gravity structure, 
286ft. high and 3300ft. long, and will give 450,000 
acre-feet of storage. The principal canals and pump- 
ing system will be as follows :—The Friant-Kern Canal, 
157 miles long, with a capacity of 3500 second-feet 
for the first 30 miles, gradually diminishing as the 
amount of water to be distributed becomes less ; the 
Contra Costa Canal, 40 miles, which, in addition to 
its use for irrigation, will supply water for industrial 
and municipal purposes; the Madera Canal, also 
40 miles long, with a capacity of 1000 second- 
feet. 

A good conception of the size and comprehensive- 
ness of this Great Central Valley undertaking. is 
obtained from the following schedule of costs, con- 





SITUATION OF SHASTA DAM ON SACRAMENTO RIVER 


verted from dollars at the normal rate of exchange :— 


£ 

Shasta Dam and power plant, 200-mile 

transmission line and relocation o: 
railway line PaaN Semone ea eae aes 20,700,000 
Cross channel at delt 208,000 
Contra Costa Canal ... 720,000 
Friant Dam and reservoir 3,250,000 
Madera Canal, 40 miles ... 2 9,000 
Friant-Kern Canal, 157 miles... ... ... 5,350,000 
San Joaquin pumping system, 135 miles 3,090,000 
Water rights, right of way, &c. a 1,336,000 
£34,963,000 


The project is to be self-liquidating under the 
reclamation laws, its source of revenue being derived 
from the sale of water and power. 

The power development at Shasta Dam will con- 
sist of an initial installation of 375,000 H.P., with 
provision for an extension to 470,000 H.P., giving a 
capacity of one and a half thousand million kilowatt- 
hours per annum. It will be used mainly for pumping 
for irrigation in the San Joaquin and Contra Costa 
divisions, and the balance will be transmitted 200 
miles to a power centre near Antioch for the northern 
and central California markets. 








ReMoTE CoNTROL oF A* GASHOLDER STATION.— 
Arrangements whereby the manager and staff of the 
new Wortley gasholder station may carry on in safety 
during an air raid have been made by the incorporation 
of an Ediswan ‘“‘ Loudspeakerphone ”’ installation. During 
the wiring of the equipment for normal interecommunica- 
tion service provision was made in the wiring for each 
unit, including the master, to be removed to various 
bombproof shelters where remote-control apparatus for 
operating the gasholders station has been installed. Under 
normal conditions, the master unit is connected to a 
seven-pin multi-plug, which is connected to a seven-pin 
baseboard-type valve holder. In one air raid shelter 


there is also a seven-pin baseboard into which the master 
can be plugged, the two holders being connected in 
parallel. 
minutes. 


The change over has been timed to take three 
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Works of the Associated Equipment 
Company, Ltd., Southall. 


No. I. 


'N order to extend the works which then existed at 
Walthamstow, the Associated Equipment Com- 
pany, Ltd., probably best Known to our readers as the 
builders of most of London’s omnibuses, made many 
additions to their plant. These extensions and addi- 
tions were effected during and after the Great War, and 
the factory at Walthamstow grew, under the title of 
the Associated Equipment Company, Ltd., during the 
period of expansion in heavy motor vehicles which 
was experienced at that time. However, the site of 





three miles away. Direct access to the company’s 
internal tracks and railear sheds is obtained from this 
branch line by means of the sidings which can be 
seen in the right-hand foreground of the engraving. 
The factory is therefore admirably provided with rail 
facilities, both for goods inward and outward, and 
for the conduct of its more recent venture in the field 
of oil engine driven railcars. 

Covering an area of approximately 64 acres, 
14 acres of which are occupied by the factory build- 








FIG. 1—AERIAL VIEW OF FACTORY AND SURROUNDINGS 


the works at Walthamstow rapidly became congested. 
The factory buildings were not suitable, according to 
modern standards, for the class of work being done, 
as they were many storeyed structures, and finally it 
became impossible to extend them or adapt them any 
further. 

Accordingly, it was decided to move the factory to 
a new site, where a fresh start could be made and the 
buildings could be laid out to the best advantage, 
taking into consideration the needs of future exten- 
sion and planning to suit modern conceptions of flow 
production. A suitable site was found at Southall, 
Middlesex, adjacent to the Great Western Railway 
main line and relatively near the centre of London. 
In 1927 the company built new works on this site 
and made it the headquarters of all its operations. It 
is interesting to record that, although the expansion 
of the firm’s activities since moving to the new 
factory has been rapid, no difficulty has been encoun- 
tered in adding to the works and equipment to cope 
with an increasing production and the manufacture 
of new types of product. At the time of a recent 
visit to these works we noted that during the past 
year some far-reaching improvements and extensions 
had been put into effect, including a process of 
extension of many of the shops and rearrangement of 
the production and assembly lines. Furthermore, it 
has been possible to make these alterations and exten- 
sions without in any way interfering with production, 
giving evidence that the original lay-out of the 
factory was designed with adequate regard for 
Hexibility. 

ARRANGEMENT OF THE WORKS. 

Before describing in detail the various shops and 
offices which go to make the A.E.C. works, it is felt 
that reference should be made to the general planning 
of the buildings. In Fig. | is reproduced an aerial 
photograph and in Fig. 2 is shown a site plan of the 
factory and its surroundings. It is perhaps in the 
last-mentioned engraving that the main features of 
the lay-out can best be picked out. 

As mentioned above, the works are situated adja- 
cent to the Great Western Railway main lines, which 
can be identified on the left-hand side of Fig. 1. 
The railway line to be seen skirting the southern 
boundary of the site is a G.W.R. branch line con- 
necting Southall with Brentford Docks, situated about 





ings, the site is roughly triangular in shape, with 
one of its apices cut off. Two of the sides of the 
triangle are bounded by the G.W.R., and the third, 
from which road access to the factory is gained, is 
formed by Windmill Lane, seen in the background of 
Fig. 1. Windmill Lane joins the main London to 
Oxford road a few yards from the factory main gates 
on the northern side of the G.W.R. main line, and it 


G.W.R. Main Line to Paddington —- 


Goods Inwards aa 





corner of the site, and also, more recently, at the 
south-east corner, where a large building, housing the 
service department, was opened in July, 1937. A 
description of this recent addition was published in 
these pages in our issue of July 16th, 1937. 

Although not forming a part of the company’s 
works, it may be of interest to our readers to mention 
the novel bridge structure which can be discerned in 
the right-hand background of Fig. 1. This bridge, 
known as the Canal Bridge, is the point of intersection 
of Windmill Lane, the G.W.R. branch line, and a 
waterway forming part of the canal system leading 
to Brentford and other parts. It is a double structure, 
spanning the railway, which runs through a cutting. 
The canal runs at an angle to both the road and the 
railway, and therefore it will be of interest to see the 
method to be adopted for carrying the new road 
across the railway and the canal. 

One of the first considerations of the company in 
planning the site was adequate provision for the 
social welfare of its some 3000 employees. The 
factory stands in the midst of open grounds, and 
workers in all parts of the premises can enjoy the full 
benefit of fresh air and unobstructed light. This 
almost rural atmosphere is in part the result of placing 
the A.E.C. Athletic and Sports Club grounds, an 
organisation which is maintained by the firm’s staff 
and operatives, adjacent to the factory, and in part 
the result of planning all the buildings, with the 
exception of the design office and experimental 
department, as single-storeyed structures. The 
sports ground, one of the largest in the district, 
provides full facilities for cricket, football, bowling, 
hockey, tennis, and other outdoor games, while 
indoor amusements can be pursued in the pavilion, 
which is equipped for refreshments and _ social 
activities, in conjunction with the nearby canteen. 

Other buildings separated from the main factory 
building are the sales offices, a new experimental 
and research engine test house, factory service station 
and stores, and a new chassis inspection department 
and railcar shop, necessitated by a recent expansion 
and rearrangement of the machine and assembly 
lines in the main building. It will be seen from 
Figs. 1 and 2 that the last-named shop is situated 
on the southern side of the main factory, on an island 
site surrounded by a road forming part of the works 
test track. This site has been levelled and recently 
paved with concrete all over, so that future exten- 
sions, as shown in Fig. 2, can be readily effected. 
However, this is not the only space available for 
extensions, for it will be observed that the large 
area on the eastern side of the site, at present forming 
a gravel pit, is part of the company’s property. 
It will also be noted that trenches, dug during the 
recent international crisis, have been laid out. They 
are of a durable design and are now being roofed 
and finished so that they will form a permanent pro- 
tection in case of need. 


Marin Factory BUILDING. 


As has been mentioned above, the factory is laid 
out in a fashion which enables the machine tools 
and equipment to produce parts in an orderly manner, 
following definite flow lines. The main building 
itself is a single-storied structure, ensuring good 
natural illumination. Reference to Fig. 3 illustrating 
the lay-out of the machine shops, assembly lines, and 
testing shops, shows that the factory can in no way 
be likened to the labyrinth of buildings comprising 
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FiG. 2—SITE PLAN OF FACTORY 


forms a link in the fine new road which has been 
constructed through Greenford, giving direct com- 
munication with North London. It is proposed to 
widen Windmill Lane in the near future, as indicated 
in Fig. 2, so that equally good facilities will be avail- 
able towards the south, to the Great West Road and 
beyond. Access to the factory is obtained from 
Windmill Lane at the main gates, on the north-east 





many an industrial plant, which spreads out incon- 
veniently as production increases. To achieve the 
end of flow production, all the production machine 
tools and the assembly equipment are generally 
arranged in correct sequence, and furthermore, the 
various shops are carefully planned as to their 
relative positions, so that completed parts and com- 
ponents naturally flow towards the final assembly 
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equipment. The arrows in Fig. 3 indicate some of 
these flow channels. 

Unless carefully planned with regard to flexibility, 
this type of lay-out is apt to present difficulties when 
programmes are changed or extensions required, 
particularly in the case of works dealing with the 
manufacture of a limited range of products. But, 
in spite of the orderly and systematic progress of its 
material through the works, the Associated Equip- 
ment Company’s organisation is in no way comparable 
with that of factories manufacturing a limited range 
of products in-véry- large quantities. In fact, the 
varied products of the factory require a high degree 
of elasticity in manufacture, permitting variations 
from standard specification when required, and the 
incorporation of improvements and changes. 

The range of the company’s products is wide and 
provision is made for the manufacture in varying 
quantities of any or all of the following :—(a) Omnibus 


Starting our description of the factory with the 
goods inwards department, it will be noted in 
Fig. 3 that an extension has been made so that the 
department now extends practically the whole iength 
of the northern side of the factory building. In con- 
junction with this extension, the railway track 
connecting with the Southall station branch line 
has been remodelled, so that the factory building is 
completely encircled, enabling a one-way system of 
circulation to be maintained vid the goods inwards 


through the goods inwards department, whieh is 
closely related to the laboratory and view room, 
or inspection departments. Samples are taken from 
every consignment of material delivered and tested 
in the laboratory, which is fully equipped for chemical, 
physical, and metallographic tests. The organisa- 
tion is so arranged that the chief chemist, who controls 
the laboratory, also advises the view room, of which 
the extensive staff of examiners is responsible for 
inspecting the accuracy of all castings, forgings, and 
stampings as they are received. That, however, is 


department. 


An oil-engined shunting locomotive, 


operations. The goods inwards section and _ its 
extension are illustrated in Fig. 4; the new railway 
track referred to runs outside the wall shown on the 
right-hand side of the engraving, goods being 
unloaded from the wagons at any one of three covered 
unloading bays. New overhead travelling cranes, 
of A.S.E.A. manufacture, have been erected, the 





designed and built by the firm, performs all shunting 


only a part of the view room staff duties. Every 
component part manufactured in the works or pur- 
chased from outside sources must be submitted to 
examination by representatives of the view room. 
The viewers conduct their inspections in every part 
of the works, and no part can be passed to the chassis 
assembly lines until it has been passed by a responsible 





member of the view room staff. 
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six wheels, 
the 


four 


with 
suitable for single or double-deck bodywork ; 
majority are powered by oil engines, but many are 


chassis of various types, or 


fitted with petrol engines, and with each type of 
chassis there is a choice of self-changing epicyclic, 
synchro-mesh, or spur-geared gear-boxes. (b) Com- 
mercial vehicle chassis of numerous types ranging 
from a four-wheeled chassis with a 12-ton gross load 
to an eight-wheeled chassis with a 22-ton gross load. 
(c) Electric trolleybus chassis of the company’s 
design, the majority of which are fitted with electrical 
equipment of English Electric Company’s manu- 
facture. (d) Military tractors to conform with War 
Office requirements. (e) Railear chassis for passenger 
and freight work. (f) Marine and industrial oil 
engines and component units. 

The foregoing gives a brief outline of the company’s 
activities, all with headquarters at the Southall 
works, illustrating clearly that the factory lay-out 
is flexible, as is also shown by the recently effected 
extensions and improvements which are described 








later in this article. 


Fic. 3—LAY-OUT OF MAIN FACTORY BUILDING 


hoists of which can be run out directly over the 
wagons on extension runways. The hoisting equip- 
ment seen on the left-hand side of the engraving is 
made by the Vaughan Crane Company, Ltd., of 
Manchester, while it will also be observed that Lister 
Auto-trucks are used for internal transport. In 
Fig. 5 is reproduced a photograph of the firm’s 
shunting locomotive, which we intend to describe 
fully in a ‘future article. The locomotive is fitted 
with one of the firm’s four-cylinder oil engines, 
developing 78 B.H.P., and a mechanical drive is 
arranged to all four wheels through four-speed and 
reverse gear-boxes. In the goods inwards department 
approximately 500 tons of raw, finished, and consum- 
able stores arrive weekly, of which the greater pro- 
portion is delivered by road vehicles, approaching 
the department from the main factory road on the 
northern side of the works, and running directly into 
the bay of the department. Every item of raw 
material used in this factory, consisting of castings, 
bar stock, stampings, forgings, and bought-out com- 
ponents, such as electrical equipment, must pass 
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Most of the tools, jigs, and fixtures used in the 
factory are produced in the tool room (Fig. 3). This 
portion of the works is fully equipped with modern 
precision machine tools and a tool-hardening shop. 
and work of a very fine order of accuracy is carried 
out. In addition to making jigs, tools, and fixtures. 
the tool room, under the direction of the jig and tool 
drawing-office in the main offices, designs and builds 
complete machine tools for special purposes, whenever 
this procedure is found to be economical. Examples 
of such work will be fully described later in this 
article. 

Proceeding down the main central factory gangway, 
which, as part of the recent rearrangement, now 
extends from end to end of the factory in an uninter- 
rupted straight line, it can be seen (Fig. 3) that general 
machine operations, such as is performed by turret, 
capstan, and chuck automatic lathes in forming gear 
blanks from stampings are arranged in three bays, the 
flow of material through the machine lines being from 
the goods inwards rough material store towards the 
material float arranged adjacent to the central 
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gangway. 


On the opposite side of the gangway are | department, and pyrometers are arranged to indicate | is situated nearby. 


laid out three large sections of machine tools, namely, | the temperatures of all the furnaces, the tempera- 


the bar turret and bar automatic lathe section, the! tures being controlled within plus or minus 
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Fic. 4—Goops INWARDS DEPARTMENT 


gear-cutting section and the gear-grinding section. | Cent. 
[t is not our purpose to describe any of these machine | tion. 
tools fully, as they are standard products for such | indicate the length of time any given batch of parts 
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5 deg. 


This machine, supplied by 
Marryat and Place, Ltd., is used in conjunction with 
a@ small drop hammer, in which the valve head is 








of the temperatures laid down for each opera- 
Automatic recorders are also installed which 





Fic. 6—GEAR ,GRINDING MACHINES 


uses, and are probably familiar to most of our readers, 
A very wide variety of tools and testing equipment 
for gear cutting and gear grinding is, however, 
necessary for the numerous types of gear wheels pro- 
duced, such as bevel gears for differential assemblies, 
phosphor bronze worm wheels, and steel worms for 
rear axles, worms and nuts for steering gears, and, of 
course, many spur and helical gears for epicyclic 
and spur gear-boxes and engine components. Amongst 
other standard types of machine tools used are the 
Maag gear grinders illustrated in Fig. 6. These 
machines are very accurate and have the advantage 
of grinding both sides of the tooth profiles at the 
same setting. 

Much of the work from the above-mentioned 
sections passes on to the heat treatment department, 
which is provided with fourteen oil-fired, one gas-fired, 
and three electric furnaces. The electric furnaces 
were made by Birmingham Electric Furnaces, Ltd., 
while the oil and gas-fired furnaces are of August and 
Gibbons manufacture respectively. Since many of 
the parts are treated by the case-hardening process, 
in which the parts are packed in heat-resisting boxes 
filled with carburising material, a furnace-charging 
machine (Fig. 7) is used for handling the boxes. 
This machine, made by Wellman Smith Owen, Ltd., 
is electrically operated and mounted on overhead 
rails. It is capable of charging the furnace or remov- 
ing the boxes and inverting them to empty the con- 
tents. Quenching baths filled with water or oil are 
installed, in which baskets are fitted so that the 
parts can be withdrawn readily after being quenched, 
the furnace-charging machine being utilised for 
raising the baskets. A number of lead pots for reheat- 
ing parts in molten lead, and oil baths for tempering, 
together with straightening machines- and shot blast 
cabinets, complete the equipment of the heat treat- 
ment section. Naturally, temperature control plays 
an important part in maintaining the efficiency of the 





has been subjected to a specified temperature. 
An interesting machine, illustrated in Fig. 8, for 
electrically upsetting steel rod to form engine valves, 
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P- OIL-ENGINED SHUNTING LOCOMOTIVE 
pressed. In operation, the steel rods, cut to length, 
are inserted between two stops, one of which forms an 
electrode. The other electrode is applied to the rod a 
short distance away from the end and a heavy current 
of electricity is allowed to pass between the elec- 
trodes. At the same time pressure is exerted by 
pneumatic means on the ends of the rod, causing the 
portion which is heated by the flow of current to form 
a “blob” of white hot metal. The piece is then 
removed and hammered to shape between dies. 
This procedure has saved much time, the whole of the 
valve-forming process only occupying two minutes, 
leaving a minimum of material to be removed by 
subsequent machining operations. 

Returning to the machine lines situated between the 
goods inwards department and the central gangway, 
it will be observed from Fig. 3 that flow production is 
arranged for all the remaining chassis parts. Here 
again it is not possible to describe fully the many 
interesting machines, such as those used on the cam- 
shaft line, forming cam profiles six at a time. In the 
crankshaft line there is a machine of novel construc- 
tion designed and manufactured by the company. 
It is a large machine, standing 16ft. high and weighing 
16 tons, used for drilling and reaming the holes in the 
main bearings throughout the length of crankshafts. 
We regret that at present it is not possible to publish 
full particulars of this machine, many features of 
which are being protected by patents. We hope, 
however, to describe the machine fully in a future issue. 

Following the lines of machine tools on the north 
side of the factory, each laid out for the production 
of such parts as front axles, hubs, rear axles, and 
steering boxes, the non-ferrous machine tool lines are 
reached. Raw materials, in the form of aluminium 
and Elektron castings and parts made of gun- 
metal and phosphor-bronze, are supplied to this 
section from the goods inwards department extension 
mentioned above. 


A.E.C. Propuction BorinG MACHINE. 


Amongst the many modern machine tools installed 
is another machine, also protected by patents, which 
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has been designed and produced by the company. 
For the operation of boring crank cases, several of 
the machines described hereafter are used. The 
machine is of rigid and simple construction, as is illus- 
trated in Figs. 9 and 10. It is also claimed to be easy to 
operate and to be especially suitable for work on com- 
ponents for which boring jigs are available. One or 








FiG. 8-VALVE UPSETTING MACHINE 


several bores can be machined simultaneously by the 
provision of simple multi-boring heads on the main 
head, An indexing device enables the table to be 
swung through 180 deg. when components are 
machined from opposite ends. The machine is push- 
button controlled and ease of operation is assured by 
adopting @ central position for all the controls. In 





is provided, it being assumed that for production 
boring the cutters can be made to accommodate 
forward or reverse feed. The head can be fitted with 
simple multi-spindle boring heads, located by a large 
flange and register, the heads being located axially 
by a hardened and ground bushed dowel, the whole 
being counterbalanced by a weight sliding between 
the ways in the column. ; 

A very useful movement provided for the table is 
that of indexing through 180 deg., when components 
have to be bored from opposite ends at one setting. 
The indexing device is so arranged that a single lever 
serves to withdraw the locking plunger and raise the 
table approximately 0-012in.; the weight is then 
transferred to a large thrust race, enabling the table 
to be easily turned, even with a heavy jig and com- 
ponent in position. The reverse movement of the 
lever re-engages the index plunger, and lowers and 
locks the table on to bearing surfaces extending the 
whole length of the saddle. Four hand wheels, all 
interconnected to the main feed screw nut, for facing 
cuts, are provided, together with indicators graduated 
in thousandths of an inch. To enable the machine to 
be operated from either side two of these wheels 
are mounted on each side. This feature is stated to 
be of great importance on a production boring 
machine, for it allows the operator to complete an 
operation entirely whilst: standing at the back of 
the machine, a position in which boring, facing and 
counterboring has often to be performed. 

As mentioned previously, the table is provided 
with eight feeds in either direction and a quick 
traversing motion. The feed changes can be selected 
by the operator from either side of the machine, the 
striking box and levers being situated on the top of 
the bed adjacent to the column. Two flange-mounted 
motors supply the power for the feed—one of ? H.P. 
for the feeds and one of 3 H.P. for the quick traverse. 





lower-most gear wheel being submerged, is used, and 
an oil level gauge is fitted on the side of «he box. 
Ball thrust races are arranged at each end of the lead 
screw. 

Both spindle and feed motors are controlled by 
central push-button remote control panels attached 
to a long swinging arm mounted on the cover of the 
column. Suspended immediately over the table, the 
control panel affords the operator a position of maxi- 
mum accessibility. The push-button stations are 
electrically connected to a main control panel, 
situated at the rear of the machine, behind the 
column. 


Swarr House AND PickLiInG PLANT. 


Referring again to the general arrangement of the 
factory, Fig. 3, it will be noted that along the eastern 
boundary of the works are situated a group of three 
shops for building up batteries, for manufacturing the 
lead-bronze and white metal bearings used in the 
company’s oil and petrol engines, and for battery 
charging. Further down is the firm’s pickling plant, 
for removing scale and foundry sand adhering to 
castings. The castings are immersed in acid and 
caustic soda, to be cleansed subsequently by hot 
water as they pass on @ continuous conveyor system 
(Fig. 11), which ensures that each casting has the 
correct length of time in each treatment bath. 

The next building on this side of the facto y is the 
swarf house. It is situated opposite the main gang- 
way running the length of the factory and is a two- 
storied structure with a gantry over the railway 
track, so that all the turnings and cuttings collected 
from the machines in the factory can be expeditiously 
handled. The gantry outside the swarf house is 
extended up to the above-mentioned gangway and 
overhead rails are arranged in the factory building, 
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Fics. 9 AND 


order to cover the conditions usually met with in this 
class of work, sixteen spindle speeds, eight table feeds, 
and a rapid traversing motion are provided. 

Of reinforced box section, the bed of the machine is 
wide and is faced with hardened steel grips ground in 
position. The slideways are kept clean by means of 
phosphor-bronze wipers attached to the saddle. A 
wide channel between the slideways and a chute to 
the rear of the machine are arranged for the reception 
and clearing of chips. As can be seen in the engraving, 
the column is a closed box casting bolted to the bed. 
The slideways machined on this component for the 
main head have accurately scraped bearing surfaces, 
and a gib in the main head is arranged to compensate 
for wear. 

The head carrying the main spindle drive is 
contained unit with a 5 H.P. flange-mounted 
drive. A hand wheel enables fine adjustment of the 
raising and lowering of the head to be made and a 
locking device secures the head to the column when 
it is set to the correct position. The main spindle, of 
carbon steel, is carried in adjustable pre-loaded ball 
races, but for the front bearing white metal bearings 
and thrust collars are available as an alternative. As 
mentioned above, sixteen spindle speeds are avail- 
able ; the gears are carried on large-diameter splined 
ball-bearing mounted shafts, which are as short as 
possible in order to obtain rigidity. All moving parts 
are supplied with oil by a gear pump driven from the 
first motion shaft and the correct functioning of the 
oilmg system is readily observed by means of a sight 
feed and oil level gauge. 

The control of the spindle motor drive is effected 
by three push buttons—‘“ start,” “stop,” and 
“inch.” Rapid stopping of the spindle is arranged 
electrically by the “ plugging method,” whereby, 
when the stop button is depressed or the inching 
button released, the motor is stopped by temporarily 
reversing the current, thus acting as a brake on the 


a self- 
motor 





motor. Only one direction of rotation of the spindle 


10—FRONT AND REAR VIEWS OF PRODUCTION BORING MACHINE 


Both motors drive through a common differential, so 
that fast motion can be engaged whilst the feed motion 
is engaged, thus enabling a rapid advance to be 
made through the spaces between two bores or to 
bring tools to the cut without stopping the feed motor. 
A spring-loaded brake, released by a solenoid which 
is mounted on the end of the motor spindle, permits 
sudden termination of the fast traverse by releasing 
the push button, which is held down as long as fast 
traverse is engaged. The work can thus be brought 
up to the tools with the minimum of hand feeding. 

The mechanism, which enables the fast traverse 
to be employed and the hand feed operated whilst 
the mechanical feed is worked, is as follows :—After 
pressing the feed button the feed motor is energised, 
and according to the setting of a reversible switch, 
it traverses the table at a predetermined feed. The 
power is transmitted through a differential to which 
is also coupled the quick traverse motor. A brake, 
however, is fitted to the fast motor to prevent it 
from turning by reason of the reaction in the differ- 
ential. Upon pressing the fast traverse button, a 
solenoid releases the brake on the fast traverse 
motor, which at the same time is energised and over- 
rides the feed motion actuated by the feed motor. 
The hand motion can be engaged whilst the power 
feed motor is in operation, since the four hand wheels, 
two on each side of the table, are geared to the nut 
through which the feed screw revolves. By turning 
this nut, the table can be made to traverse in either 
direction, therefore gaining on or losing on the power 
feed screw rate of motion. When no power feed is 
engaged the table can be moved in a normal manner 
by winding the hand wheels, the lead screw being 
locked by the brake on the fast traverse motor and 
by the non-reversible gearing on the feed motor. 

The change feed sliding gears are case-hardened 
and mounted on hardened and ground splined shafts, 
whilst those of the gears which run at high speeds 
are ground on the teeth. Splash lubrication, the 





leading to a central depot for swarf. The swarf is 
conveyed to the swarf house by means of an overhead 
crane arranged with special steel swarf containers. 
Plant in the swarf house is installed for treatment of 
the swarf to avoid waste in what is usually regarded 
as scrap material. Centrifugal separators of Broad- 
bent and Co.’s manufacture, extract cutting oil 





FIG. 11—PICKLING PLANT CONVEYOR 


remaining in the swarf, leaving it clean and dry for 
disposal to metal merchants. A magnetic plant 
extracts steel and iron from non-ferrous metals, 
and filters are installed for filtering cutting oil. 
which is then ready for using again on the machine 
lines. 

(To be continued.) 
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Heating Stove. 


In the accompanying illustration is shown a new 
design of heating stove, for factories and workshops, which 
has recently been placed on the market by Tangyes, 
Ltd., Cornwall Works, Birmingham. It was originally 
designed for use in the company’s own shops and has been 
in use for some years. During this time it has undergone 
lengthy tests, and its design improved to combine low 
fuel consumption and a wide dissipation of heat whilst 
requiring little attention or maintenance. 

As may be seen, the design is quite simple. The lower 
section comprises a brick-lined fire-box and ash grate 

















FACTORY HEATING STOVE 


upon which are fitted hot air chambers surmounted by a 
flue outlet for spent gases. The hot gases, in their upwards 
travel, continually change direction round the large 
sloping air ducts through the stove body. These air 
ducts are arranged one above the other at right angles 
and ensure the distribution of hot air in all directions 
in addition to the normal radiation from the stove shell. 

The sections may easily be taken apart for cleaning 
and, when required, extra sections can be added. The 
bottom hot air chamber is protected against overheating 
by a removable bafile plate above the fire-box. 








New Constructional Material. 


In order to supply a material which possessed the 
essential properties of high-grade wood, and at the same 
time gave the additional qualities of uniformity and 
stability, required in the manufacture of variable pitch 
propellers, a new material, known as compressed “ Sam- 
sonow Jicwood,”’ has been developed. This material is 
being made by Jicwood, Ltd., Weybridge, and consists 
of a number of laminations of high-grade wood, which, 
after being treated with synthetic resin, are bonded 
together under great pressure to form a durable pro- 
duct with a uniform structure throughout. A lighter 
material, known as “ Impregnated Jicwood,” has also 
been developed for use where the high specific strength of 
*Samsonow ” is unnecessary, and its weight is a dis- 
advantage. The latter product consists of laminations 
impregnated with a synthetic resin cement, and bonded 
under hydraulic pressure into a solid block. It has a 
lower density, but almost equal water-resisting properties 
to the highly compressed material. In addition to being 
heat resisting, very waterproof, and a di-electric, it is 
claimed that “ Jiewood ” will not crack, split, or bulge, 
and is fungus and vermin proof. The compressed material 
has a tensile strength of 21-3 tons per square inch, a com- 
pression strength of 11-8 tons per square inch, and a shear 
strength of 3-3 tons per square inch, the corresponding 
figures for the impregnated material are 9-0, 5-5, and 
2-25 tons per square inch. It may be worked with special 
tools on ordinary wood-working machinery or as mild 
stee] on metal-working machines. We are informed that it 
is marketed in the form of boards measuring 4ft. 2in. in 
length and 2ft. in width, ranging in thickness from 4in. 
upwards. 








Welding Generator. 


LN ourissue of June 11th of last year we described a new 
welding generator made by Laurence Scott and Electro- 
motors, Ltd., of Norwich. The claims made for the 
machine, such as a wide current range, a stable arc, ease 
of operation, and high efficiency, are said to have been 
realised, and the demand for the machine has steadily 


increased. Although the original output range from 


12 to 300 amperes covers all the requirements of a single 





operator, many users have no occasion to weld with 


heavy rods, and are satisfied with a lower maximum 
current. A new machine, designated Series 10, has 
therefore Fy nee developed. The minimum continuous 


setting is 8 amperes, the continuous hand welding service 
rating 160 amperes, and the intermittent welding service 
rating 200 amperes. The arc voltage is 25. Against 
a resistance test load for six hours the output was 112 
amperes at 25 volts, with a temperature rise of 40 deg. 
Cent. on all parts, except the top field coil, which has 
class ‘‘ B ” insulation for a 50 deg. Cent. rise. 

In general, the mechanical and electrical design of the 
new machine resembles that of the larger set. The 
generator has a rectangular frame of relatively thin section 
with the main poles incorporating commutating poles 
bolted at the top and bottom. Horns of special shape 
on the main poles provide magnetic leakage to the side 
of the frame. On each main pole are series windings con- 
nected in parallel and a regulating resistance is in series 
with the bottom coil. With all the resistance in the 
bottom coil circuit, practically all the current flows through 
the top coil and the output limited by magnetic saturation 
and leakage, whilst with all the resistance cut out, current 
flows in both coils and the maximum output is obtained. 

As this principle of regulation avoids the necessity for 
working on some settings with the magnetic circuit in an 
unstable condition, positive and fine regulation of current, 
and rapid voltage recovery are secured. There is no risk 
of accidental reversal of polarity. A squirrel-cage motor 
with its rotor keyed to an extension of the generator shaft 
and with its stator spigoted to the generator frame pro- 
vides the motive power. A pair of wheels is mounted on the 
generator frame, together with a caster wheel and draw 





WELDING GENERATOR 


bar on the motor frame for moving the machine from place to 
place. The weight of the complete set is only 560 Ib. 

A regulator is mounted above the generator, but when 
it is desired to use it near the job it can be detached. 
By means of links, the current range can be varied from 
8-18, 18-42, and 40-200 amperes, whilst any inter- 
mediate setting may be obtained with precision by moving 
a pointer over a graduated scale. It is claimed that the 
current setting is not affected by variations in the supply 
voltage or frequency or by changes in temperature as 
the machine becomes warm. When required, a terminal is 
fitted to enable two machines to be operated in parallel 
when they share the load equally without exact setting of 
the two regulators. 

A star- delta starter mounted above the motor can be 
used in the star position when currents of not more than 
about one-third of the maximum current are required, 
so that the efficiency and power factor can be maintained 
at a maximum under light load conditions. The gene- 
rator is also supplied separately for driving from any 
suitable source, giving 3000 r.p.m. at the generator with not 
more thana + 6 percent. speed variation over the load range. 
Transportable and stationary sets supplied with D.C. 
motors, double-operator sets, and various engine-driven 
sets are also supplied. The machines are claimed to be 
particularly suitable for jobbing and repair work in places 
where a fully skilled operator is not available, but are 
equally suitable for continuous production work. They 
are being used for such widely differing work as light plate 
welding, heavy crane and similar fabrication work, loco- 
motive building, railway repair shop work, and in the pro- 
duction of aircraft. 








L.M.S. ApporntmMentTs.—The following appointments 
have been approved by the directors of the London, 
Midland and Scottish Railway Company :—Mr. J. Keyden, 
assistant to divisional superintendent of motive power, 
Glasgow, to be assistant to operating manager (motive 
power), Glasgow; Mr. T. W. Brown, assistant-in-charge, 
materials inspection bureau, chief mechanical engineer’s 
and electrical engineer’s department, Crewe, to be chief 
of central materials inspection bureaux, chief mechanical 
engineer’s and electrical engineer’s department, Derby ; 
Mr. F. 8. Cotton, assistant-in- -charge, materials inspection 
bureau, chief mechanical engineer’s and electrical engi- 
neer’s department, Horwich, to be deputy chief of central 
materials inspection bureaux, chief mechanical engineer’s 
and electrical engineer’s department, Derby; Mr. G. H. 
Flint, chief permanent way inspector, chief engineer’s 
department, Barrow, to be chief permanent way inspector, 
chief engineer’s department, Nottingham; Mr. R. E. 
Scott, permanent way inspector, chief engineer’s depart- 
ment, Sandiacre, to be chief permanent way inspector, 
chief engineer’s department, Barrow. 





Determining Natural Modes of 


Vibration of Structures 


By H. C. HAYES and ELIAS KLEIN.* 

Cyclic strains in vibrating mechanical structures often 
lead to failures because of the resulting fatigue of the 
material. Both theory and practice indicate that the 
breaks or other types of failure occur at a node of one of 
the numerous natural modes of vibration of the structure. 
These natural modes of vibration can be determined 
theoretically if the structure is simple and the parts are 
of geometrical form, but usually the problem is too com- 
plicated for exact solution and the best that can be hoped 
for from theory is a rough approximation of the resonant 
frequencies and a still rougher approximation of the loca- 
tion of the nodes of the vibrating system. The present 
paper describes a simple method and means for experi- 
mentally determining the several natural resonant fre- 
quencies of any mechanical system and the location of the 
nodes of their respective standing wave systems. Its 
effectiveness is demonstrated by analysing three modes 
of vibration of a ship’s propeller. 

The resonant frequencies of the system are determined 
by applying an oscillating force to some relatively heavy 
and concentrated mass in the system—to which also a 
sensitive vibration detector is attached—and slowly 
varying the frequency of the oscillating force over the 
range to be investigated. The resonant frequencies are 
indicated by a response of the detector. The nodes are 
located by means of the phase relation between the voltage 
response of the fixed detector and a second similar detector 
that can be moved about over the structure. The phase 
suddenly shifts 180 deg. when the movable detector crosses 
a nodal line. 

The oscillating force is conveniently supplied by a coil- 
surrounded rod or tube of magnetostrictive material, one 
end of which attaches to the structure and the other to a 
concentrated mass. The coil is preferably supplied with 
both direct and alternating current, so proportioned that 
the magnetic polarity of the rod or tube is not reversed. 
Under these conditions the oscillating frequency of the 
magnetostrictive element equals the frequency of the 
supplied alternating current. Without the direct-current 
polarising current the bar oscillates at double the impressed 
alternating-current frequency. 

The vibration detectors can be either a displacement, 
velocity, or acceleration type, depending upon the fre 
quency of the vibrations to be investigated. In general 
the acceleration type is preferred because less care is 
required in handling. 

In practice the voltage terminals of the two detectors 
are connected respectively across the two pairs of plates 
of a cathode ray oscillograph with such intervening 
amplification as may be required to deflect the cathode 
beam. 

Alternating-current power for the magnetostrictive 
element is supplied by a variable frequency vacuum tube 
oscillator operating through a power amplifier ; 200 watts 
alternating current is sufficient to oscillate most struc- 
tures. In fact, 20 watts will oscillate most structures 
having a low damping coefficient. 

Fig. 1 shows schematically the set up for oscillating a 
ship’s propeller, wherein | is a felt pad on which the hub 2 
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of the propeller carrying blades 3 is flexibly mounted. 
Magnetostriction element 4 threads firmly into a core 
driven into the hub and carries masses 5 at its upper end, 
which are clamped by nut 6. The surrounding coil 7 is 
energised by direct current from battery 8 having a by-pass 
condenser 9 and is supplied with alternating current 
through transformer 10 from oscillater and amplifier 11. 
Vibration detector 12 attaches to the hub and detector 13 can 
be moved about over the blades. These detectors connect 
respectively with the two pairs of plates of cathode ray 
oscillograph 14. 

In a particular example, the diameter of the propeller 
was 7ft. 4in. and its weight 2990 1b. The mass anchored 
to the top of the element consisted of lead discs, and could 
be varied from 10 Ib. to 100 Ib. in steps of 12 Ib. 

The propeller with the attached oscillator element forms 
a coupled system of two degrees of freedom, and ean be 
represented schematically as in Fig. 2, wherein O repre- 
§ents the mass concentration at the upper end of the 
oscillator element, H the mass concentrated at the pro- 
peller hub, and B the concentrated mass of the blades. 
Such a system has two resonant frequencies, neither of 
which is equal to the resonant frequency of O and H, 
with B detached, or to H and B alone with O detached. 
This latter is the resonant frequency of the propeller alone, 
and hence the frequency in which we are interested. But 
theory shows that the coupled resonant frequencies 
approach the uncoupled ones more and more closely as the 
value of the expression 

OxB 
(O+H) x (H+B) 


approaches zero. This mathematical expression is the 





* Principal Physicist, and Physicist, Naval Research Labora- 
tory, Anacostia Station, D.C.—Reprinted from the Journal 
of the American Society of Naval Engineers, November, 1938. 
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coefficient of coupling of such an oscillating system. In 
the tests to be described, the values of the involved masses 
were as follows :— 
O=10 lb. to 100 lb. 
H= 1290 lb. 
B=1700 lb. 
Max (O+H)= 1390 lb. 
Max (H+B)= 2990 Ib. 
OxB 100 x 1700 
Behan: Ee Le ceacaercemeee: anol 
(OH) x +B) ™™*: = 7390x2090 °° O46 
= 4-6 per cent. 
It should therefore be expected that the two coupled 
resonant frequencies would coincide very closely with the 
uncoupled frequencies because of this small value of the 
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coupling coefficient. However, to make sure that this 
would prove true, the resonant frequencies of the system 
were determined, using several different values of O 
throughout the range 25 lb. to 1001b. Fig. 3 shows the 
test data plotted with resonant frequencies as abscissx 
and the mass of O in pounds as ordinates. Four values 
of frequency are tabulated for each value of O. Three of 
these represent the three modes of vibration of the pro- 
peller blades that are to be investigated, and the fourth 
represents the resonant frequency of the weight O and the 



















propeller connected by the elastic magnetostrictive 
member. The data referring to the first, second, and third 
mode of blade vibration lie on three vertical lines of 
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frequency—119, 246, and 337 c.p.s. respectively. The 
fourth curve, giving the frequency between the propeller 
and driving mass O, is expressed by the equation 


N= 159 /9% 
O 


to within the accuracy of the test measurements. It 
therefore follows that the frequencies measured and 
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recorded do not differ from the uncoupled frequencies by 
more than the errors of measurement which, depending 
upon temperature conditions, may be as much as 3 per 
cent. Figs. 4, 5, and 6 show the location of the nodal 
lines for the first, second, and third modes of vibration 
respectively. The solid lines obtain when the propeller 
is in air, and the broken lines when it is submerged in 





water. The corresponding frequencies are given in Table I, 


as are also the percentages the frequency is lowered by the 
reaction of the water medium. 














Taste I. 
Vibration | Frequency. | Frequency | Per cent. Ratio 
mode. - | difference. | frequency | Mw/Mg. 
Air. | Water. | | change. | 
1 | 119 70 | 49 41 1-89 
2 | 246 151 95 38 1-65 
3 | 937 215 122 | 36 1-46 


| 

Fig. 4 shows that the single nodal line of the first or 
fundamental vibration mode approximates a straight line 
dividing the blade roughly into two equal areas. This 
line is indicated by symbol 1A on each blade. When 
submerged in water this line rotates in a clockwise direc- 
tion to the position marked 1W on each blade and the 
loading and damping of the water lowers the resonant 
frequency 41 per cent. Fig. 5 shows the two nodal lines 





Fic. 5 


of the second mode of vibration. When in air they take 
the position of the solid lines labelled 2A and shift to the 
broken lines 2W when the propeller is submerged. 

It may be noted that the open space between the solid 
2A lines on blades 1 and 2 extends in a radial direction, 
and on blade 3 it takes a circumferential course, while in 
case of the 2W lines the open space extends radially on all 
three blades. This is probably accounted for by the added 
loading on the outer tip portions of blades 1 and 2 for 
purposes of dynamic balance. Blade 3 has no such load- 
ing, as can be seen in the photograph. Except for this 
relatively slight loading, the nodal pattern of blades 1 
and 2 would probably have resembled that of blade 3 
in that the opening between the 2A lines would have been 
directed circumferentially. This explanation seems still 
more plausible when it is noted that the opening between 
the 2W lines extends radially on all three blades. The 
water loading is sufficient to offset the relatively small 
inequality of loading in air and make all the blades 
substantially alike. This indicates that the water loading 
is relatively large. 

Fig. 6 shows the three nodal lines for the third mode of 
vibration and their change of position when the pro- 





FIG. 6 


peller is submerged. The lines labelled 3A refer to air and 
3W to a water surrounding medium. 

The lowered frequencies when submerged result from 
two effects of the heavier medium. First, by increase in 
the effective inertia of the blades, and, secondly, by 
increased damping of the vibrations caused by the greater 
amount of energy radiated as sound waves. From the 
relative magnitude of these two effects, as computed by 
Lamb, for rim-clamped circular plates, the inertia effect 
may be expected to predominate greatly, and the effec- 
tive loading of the blades can be roughly calculated by 
assuming that the total frequency change is caused by 
such loading. The resonant frequency of any mode of 
blade vibration can be expressed as 


Ey & 
N=57./ i 


where N is the resonant frequency, S a spring factor, and 





M an effective mass. The loading in air can be regarded 


as zero in comparison with that of water, and the spring 
factor S may be regarded as independent of the medium. 
Therefore 


ra Fs 
at M, (1) 
and 
Ne=z_ | 8 (2 
2 a M,+Mw ) 


where Mg, represents the effective mass of the bronze, 
My the effective mass of the water loading, and N, and Nw 
the resonant frequencies in air and water respectively. 
Squaring and dividing (1) by (2) gives 
N,? Mg+My 





Ny’ M, (3) 
Therefore 

My _( N,)?_ 

waa (sq) —} ” 


Thus the effective water loading on the blades in terms 
of the effective mass of the blades for each mode of vibra- 
tion is given by inserting the respective values of N, and 
Ny from columns (2) and (3) of Table I. These values, 
which are tabulated in column (6), are offered only as a 
rough approximation of the actual water loading on a 
propeller operating under service conditions. In the first 
place, as stated, the effect of damping has been neglected, 
and, secondly, the propeller was submerged in a cylin- 
drical tank only lft. greater in diameter and height than 
the corresponding dimension of the propeller. The effec- 
tive loading will doubtless be somewhat greater in open 
water. Studies in progress are designed to throw more 
light on the actual water loading of propellers. 








Roads and Traffic.* 


By Sir CHARLES BRESSEY, C.B., C.B.E., D.Se. (Eng., R.S.1. 
Roaps aND RatLways CONTRASTED. 

RoaD science in its broadest sense has suffered severely 
from the almost complete divorce of two responsibilities 
that in the railway world have necessarily been closely 
associated. I mean, of course (1) permanent way, and 
(2) rolling stock. The intimacy of that association, from 
the earliest days onwards, needs no better illustration than 
that afforded by the London-Birmingham Railway, the 
centenary of which is being celebrated this year by the 
London, Midland and Scottish Railway. Here, in the 
year 1838, there was no divided responsibility; it was 
Robert Stephenson’s task, not merely to prospect, survey, 
and construct the line, but also to design the locomotives. 
If to-day these varied responsibilities rest on more than 
one pair of shoulders, still the chief civil engineer of the 
railway, responsible for the permanent way, who works 
under the same roof as the mechanical engineer, the 
operating manager and other colleagues, can be under no 
misapprehension as to the weight and other characteristics 
of the rolling stock which will use the track, the speed of 
travel for which the track should be designed, the volume 
of traffic to be accommodated. 

If we turn now from railways to roads, we shall find that 
the ‘‘ permanent way” engineer (county surveyor, &c.) 
has been dissociated in his professional work from prac- 
tically all matters affecting “rolling stock,” the design 
and manufacture of which is in the extremely enterprising 
hands of large numbers of competing firms, here and 
abroad. The weight, dimensions, speed, and other 
characteristics of the vehicles are liable to the most unpre- 
dictable changes. If these changes are not permissible 
within the terms of current Orders, pressure is often 
successfully applied by the motor industry to have the 
Orders amended. As to the “operating” side of road 
transport—here again the road engineer has not had the 
odvantage of working side by side with a permanent 
colleague, the operating manager. The public highway is 
open to all comers, including cyclists, pedestrians, and 
other livestock. The privilege of excavation is enjoyed by 
numerous statutory undertakings—gas, water, electricity, 
&c. Railways are rigorously exclusive. It is easy to 
belittle the efforts of the road engineer and to reproach 
him with the alterations his work has had to undergo 
during the present century. Before an impartial tribunal, 
however, the engineer might be able successfully to plead 
extenuating circumstances, such as the remarkable fact, 
now almost forgotten, that from the passing of the Motor 
Car Act, 1903, until the passing of the Road Traffic Act, 
1930, the statutory limit of speed on the open road was 
20 m.p.h., with lower limits where deemed necessary by 
the competent authority. Now the period 1903-30 
stands out as one in which the most intense activity pre- 
vailed in the building of new arterial roads and by-passes 
throughout the United Kingdom. If the tribunal con- 
sidered the speeds maintained to-day by motor cars on 
roads constructed largely under the régime of a 20-mile 
speed limit, the road engineer might dare to hope for a 
favourable verdict on the ground that he had, at least, 
displayed considerably greater foresight than the Legis- 
lature. 


Co-ORDINATION By MINISTRY OF TRANSPORT. 


It has probably been one of the most useful functions 
of the Ministry of Transport to promote and maintain 
contact between the numerous different branches of the 
road industry, in order to secure some measure of that 
collaboration which is inherent in the normal organisation 
of the railway industry. The Ministry of Transport Act, 
1919, which constituted the new Ministry, made provision 
for the appointment of a Roads Advisory Committee 
representative of highway authorities, of the users of 
horse and mechanical road traffic, and of labour. This 
Committee was superseded, under the Road and Rail 
Traffic Act, 1933, by a more comprehensive Transport 
Advisory Committee consisting of twenty-nine members 
representing not only road interests, but also docks, 
canals, coastwise shipping, and trading interests. In the 
sphere of road research very useful investigations were 





* Abstracts from Presidential Address to the Junior Institu- 
tion of Engineers (Incorporated), December 9th, 1938. 
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undertaken by a Technical Advisory Committee on 
Experimental Work, which was appointed in 1929. 

The tasks undertaken by this widely representative 
Council have been continued, since 1933, by the Experi- 
mental Work on Highways Technical Committee, com- 
prising some of the leading officers of the Ministry of 
Transport, and of the Department of Scientific and 
Industrial Research, besides representatives of the County 
Surveyors and Municipal Engineers. The London and 
Home Counties Traffic Advisory Committee was esta- 
blished by virtue of the London Traffic Act, 1924; its 
membership includes representatives of the Home Office, 
the Ministry of Transport, the Ministry of Labour, Police, 
County Councils, County Boroughs, City Corporation, 
Metropolitan Boroughs, Labour, users of mechanically 
propelled and horse-drawn vehicles, the London Passenger 
Transport Board, and the four amalgamated railway 
companies. 

National DEFENCE. 

The exigencies of national defence are likely to direct 
increased attention to the advantages presented by tunnels 
and subways, not merely as a means of eliminating delay 
and danger, which are liable at any time to occur at busy 
cross roads, but also as affording shelter for the citizens 
in the event of what is euphemistically termed a national 
emergency. These and similar problems are exercising so 
many minds all over what is described as the civilised 
world that, in 1937, an International Congress upon Under- 
ground Town Planning was held in Paris for the discussion 
of every aspect of the subject—engineering, geological, 
legislative, soil mechanics, &c. &c. The relative merits of 
tunnels and viaducts will have to be weighed by road engi- 
neers with close regard to local cireumstances—configura- 
tion of ground, nature of subsoil, character of adjacent 
property, &c. The tunnel is obviously less vulnerable to 
an aerial attack and is less likely to affect adjacent 
property values prejudicially ; by leading traffic under- 
ground it reduces the danger, noise, and confusion of our 
streets; on the other hand, the viaduct is probably 
cheaper in construction and in subsequent maintenance, 
having regard to the cost of lighting, ventilating, and 
draining the tunnel or subway. Critics who indiscrimi- 
nately denounce all viaducts as unsightly are apt to forget 
the admiration that has always been accorded by artists 
to Roman aqueducts. It is worth remembering, too, that 
the viaduct often affords the traveller a refreshing variety 
of views which are completely hidden from the wayfarer 
at street level. 

TraFFic STAaTISTICs. 

In preparing my Report on the Highway Development 
of Greater London I consulted all available traffic statistics 
and went to_no little trouble in collecting new data, with 
a view to throwing fresh light on London’s traffic problems, 
and weighing the evidence in favour of particular schemes. 
For various reasons, however, I did not attempt a compre- 
hensive “ Traffic Survey” of Greater London in the 
technical sense which the phrase “ Traffic Survey ”’ bears 
in the U.S.A., #.e., the systematic tabulation and analysis 
of every form of movement throughout a city or county, 
so that every individual local improvement can be 
unchallengeably related to, and justified by, the traffic 
survey as a whole. To apply such an elaborate investiga- 
tion to the huge and complex agglomeration of Greater 
London, with its seasonal variations of traffic, would keep 
a staff of several hundred observers at work for several 
years. It is not clear to what extent statistics of this kind 
have really influenced the choice and design of major 
improvements in American cities, except in so far as the 
traffic survey may corroborate self-evident facts, e.g., the 
congestion that obviously prevails at focal points corre- 
sponding to our Mansion House and the ‘“ Elephant and 
Castle,” or the need for better communications in areas 
like our Lower Thames Side, where the London County 
Council have founded a new city of 100,000 inhabitants, 
and Ford’s have erected their gigantic works. Phenomena 
like the Dagenham Housing Estate and Ford’s Works 
cannot be predicted by statistics—much less such over- 
whelmingly important changes as the so-called drift of 
industry to the South, and the decay of Tyneside and 
parts of Wales. 

One point which would have eluded every forecast 
is the remarkable fact, now familiar to all of us, that, 
although the new route may carry four times as much 
traffic as the old one, yet the flow on this latter is likely, 
for all that, to increase without a check. 

Any attempt to replan an ancient capital must be 
largely empirical ; opportunism must play a leading part. 
The inertia of habit is a powerful force. The rulers of 
London would not accept any drastic changes in the 
street plan, even when the City was burnt to the ground, 
nearly three centuries ago. Theoretical considerations 
have to be tempered by a strong infusion of common- 
sense, based on a general knowledge of London’s develop- 
ment and of the improvements which have been carried 
out or rejected during a long term of years. However 
carefully the flow of traffic may be charted, we are still 
at a loss to account for underlying causes, such as the 
mysterious flittings of trade and industry which influence 
irrevocably the distribution of the nation’s population. 
Nevertheless, however great these social and industrial 
‘~changes may be, a noble and spacious highway has a 
lasting value. Apart altogether from its traffic utility, 
which may vary from generation to generation, it will 
always bring sunshine, cheerfulness, and fresh air to the 
inhabitants of the city, besides enhancing our national 
dignity in the eyes of foreign visitors. The qualities 
of what I have termed a noble highway need not neces- 
sarily include a ruthless adherence to the straight line. 


ALIGNMENT OF Roaps. 

The merits of undeviating directness over great distances 
would certainly not be accepted implicitly to-day, as 
they were apparently by the Roman road engineers, who, 
incidentally, were untrammelled by county boundaries 
and the ring fences of estates. Straight roads vanishing 
into infinity are monotonous, and tend to dull the driver’s 
senses. Modern travellers would regard with greater 
favour a road so designed as to mitigate the uniformity 
of uncompromising directness, by the introduction of 
long-radius curves, especially in areas where the con- 
figuration of the ground encourages the planning of a 
road following the contours of the countryside. In 


recognising the advantages of judicious curves in such 





circumstances, I would strongly deprecate the gratuitous 
swerving of an important route to avoid some compara- 
tively unimportant property, which may only have 
another ten years of life, whereas the road is good for ten 
centuries. 

There is some risk that in the creation of new roads 
we may fall short of the standards achieved by more 
autocratic administrations abroad, owing to certain 
national characteristics or political principles of ours, 
admirable in themselves, but difficult to reconcile with 
the science of road engineering: (1) A passionate love 
of compromise; (2) a conviction that the line of least 
resistance must be the best, however tortuous; (3) an 
almost idolatrous veneration for property ; (4) a reluctance 
to depart from established practice; (5) a mistrust of 
bureaucratic activities, as shown by the fact that the 
Road Board, created in 1909, was never permitted to 
exercise its powers to build new roads ; and (6) a benevolent 
tendency to assess the value of a road scheme by its 
capacity for expeditiously relieving unemployment. 

The exercise of these amiable qualities of ours is apt to 
lead to the whittling down of any bold scheme until it 
is shorn of every striking feature and sinks to a safe and 
respectable level of irreducible commonplace. Thus, in 
Greater London, it is to be feared that recommendations 
made in the Highway Development Survey Report for 
the construction of road tunnels will be viewed unfavour- 
ably in some quarters on the score of unfamiliarity, 
despite the advantages presented by such schemes as a 
vital element in our air raid defences. Substantial eco- 
nomies could be effected if the road engineer, in driving 
new traffic tunnels, could join forces with the defence 
engineer, who will be called upon to provide underground 
shelters for the population. 


UsE or Roaps. 


The problem of constructing new roads is to-day less 
baffling than that of ensuring their proper use. Our 
failure to put to the best use the priceless space devoted 
to our most important thoroughfares can be illustrated 
by two traffic censuses taken during an evening peak 
hour this year by members of my staff. The two points 
were: (1) At the Mansion House, City, where all the 
vehicles were counted passing east-west, and west—east, 
between the Mansion House and the London Provincial 
Bank, which lies opposite; and (2) at King Street, 
Hammersmith, where a similar count was conducted. 

No one familiar with London will unaware of the 
congestion that characterises these spots between 5 and 
6 p.m. on weekdays, the hour chosen for the traffic count. 
The total number of vehicles recorded at the Mansion 
House was 1930 (cycles excluded); as the carriageway 
is four lanes wide (4lft.) this represents 482 vehicles per 
traffic lane per hour. Similarly, at King Street, Hammer- 
smith, the total number of vehicles counted was 1438 
(cycles excluded). As the carriageway here is about 
30ft. wide, this represents 479 vehicles per traffic lane 
per hour. You will observe that the flow per traffic lane 
is almost identical in the two cases. Now, what is the 
potential carrying capacity of a 10ft. traffic lane, assuming 
that the movement of vehicles could be systematically 
and rationally controlled to the best advantage ? The 
optimum traffic flow is mainly governed by the spacing 
of the vehicles. Mere bunching is only harmful, and 
excessive speed serves no useful purpose, except as a 
selfish relief to a driver’s impatience. At a speed of 
20} m.p.h., with vehicles spaced 60ft. apart, centre to 
centre, it would be possible to pass 1800 vehicles per 
hour along a single traffic lane. Contrast this with the 
actual figure of approximately 480, ascertained from 
actual observation at the Mansion House and in Hammer- 
smith. 

The mention of traffic lanes leads me to refer to the 
somewhat invidious comparison sometimes made between 
the vast increase in the number of new cars and the very 
slight increase in the mileage of our road system, as 
though there should be some direct relationship between 
these two figures. It would be more logical to inquire 
what addition has been made since the war to the super- 
ficial area of our road system—not merely its length. 
Thus, if the carriageways of the main roads through a 
county have been widened from two-lane to three-lane, 
this improvement increases highway accommodation 
by 50 per cent., even if not a single mile of new road has 
been built. 

VARIED PURPOSES. 

One principle which has been somewhat overlooked 
for the past twenty years is that of discriminating between 
roads serving widely different purposes; on the one 
hand, the great direct-through route affording ‘‘ main 
line ” facilities for long-journey traffic ; on the other hand, 
the local road traversing and serving groups of villages 
and townships. This differentiation was unconsciously, 
no doubt, effected by the Roman road engineers in our 
country, owing to their policy of building the main routes 
in ruthlessly straight alignment, almost regardless of 
gradients, and turning a blind eye to the pools, springs, 
and watercourses which dictate the position of farms and 
hamlets. 

On grounds of economy alone, we shall have to discard 
the theory that every highway is to be adapted to carry 
every form of traffic, however ponderous or speedy. 
In railway practice the standard of construction adopted 
for a great main line differs essentially from that applied 
to a country branch. Some of the most successful lengths 
of arterial roads constructed during the past twenty years 
are those where differentiation of function has been 
obtained by restrictions placed upon the utilisation of 
adjoining land. Few arterial roads in urban areas are 
better placed than those raised on a bank across low- 
lying ground which can be permanently preserved as 
playing fields, though this situation is occasionally 
subject to the disadvantage of mist. It is greatly to be 
hoped that if the construction of new routes or motorways 
is to be undertaken on a large scale their course will, 
where possible, traverse virgin territory to be earmarked 
in perpetuity for agricultural or recreational purposes. 
Our townsfolk would thus be offered the pleasure for all 
time of passing through the health-giving atmosphere of 
an unspoiled English countryside. 


Town PLANNING. 


According to the Report of the Advisory Committee 
on Town and Country Planning, issued last September, 





two-thirds of the area of England and Wales is already 
covered by the Town and Country Planning Act of 1932, 
and month by month about 150,000 acres are added to 
the planned area. In the light of these figures, no one 
need despair of the possibility of effecting safeguarding 
measures of the type I have just outlined. 

It is, perhaps, pertinent at this point to allude to an 
aspect of town planning that is apt to be overlooked ; 
the very word “plan” suggests a limitation to two 
dimensions, and in some instances town planners are 
inclined—or, perhaps, compelled—to accept this limita- 
tion. In reserving the location for important new roads, 
however, two-dimensional planning is to-day of little 
use; gradients are just as important as alignment, and 
vertical curves are just as important as horizontal curves ; 
provision must be made for bridging over or burrowing 
under intersecting roads. 


LAND DEVELOPMENT. 


Glancing at the general subject of the utilisation of 
the land traversed by new routes, it is interesting to 
consider what would have been the financial results if, 
before the construction of the Greater London arterial 
roads across open country during the past eighteen years, 
a belt of land had been acquired along the course of these 
routes by the constructing authorities. In a few isolated 
instances the authorities have become the owners of 
frontage land, but this has been a quite exceptional 
practice. The objection is sometimes raised that ‘* land 
speculation” is not a suitable occupation for local 
authorities or Government departments; the statement 
is frequently added that the sum invested in land purchase 
would be so swollen by compound interest on idle capital 
that, when the time for resale arrived, there would be no 
profit for the local authorities, in spite of the presumed 
rise in land values. In matters of this kind, it is dangerous 
to be dogmatic, and it is obvious at the outset that every- 
thing depends upon : 


(a) The rate of compound interest assumed. 

(6) The general trend of property values in 
localities traversed, independent altogether of 
influence of new routes. 


Looking back upon a period when money could be 
borrowed by the Government and the great local authorities 
at a rate of about 3 per cent., it is worth remembering 
that at 3 per cent. compound interest a capital sum 
requires twenty-four years to double itself. Figures 
could readily be adduced, based on the experience of the 
last fifteen years, showing that the value of undeveloped 
land on the outskirts of London has doubled itself in 
much less than twenty-four years when new arterial 
roads are built in the vicinity. Ten years would probably 
be nearer the mark than twenty-four. Indeed, the mere 
outward growth of London has alone sufficed to double 
the value of undeveloped land in less than twenty-four 
years, even in the absence of new arterial roads. I refrain 
from quoting extreme cases of the rise in land values, 
such as occur where a busy suburban shopping centre 
is created at the intersection of a new arterial road with 
an older thoroughfare which, until recently, was merely 
a country lane. Prudence demands, moreover, that when 
forecasting the future we shall not assume an indefinite 
continuance of the spread of London or the perpetual 
availability of cheap money. As far, however, as the 
past fifteen years are concerned, I incline to the opinion 
that a policy of public land purchase in advance of road 
construction would have been justified by the direct 
financial result, to say nothing of the indirect advantage 
of the beneficent control which could have been exercised 
upon the use of the land had it been in public ownership. 
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BRITISH STANDARDS INSTITUTION. 

All British Standard Specifications can be obtained from the 
Publications Department of the Institution at 28, Victoria-street, 
London, S.W.1. The price of each specification is 2s. 2d. post 
free, unless otherwise stated. 





CHEMICAL SYMBOLS AND ABBREVIATIONS. 


No. 813—1938. This Standard List of Chemical Symbols 
and Abbreviations is based on the report of a Joint Com- 
mittee of the Chemical Society, the Faraday Society, and 
the Physical Society, which embodies the agreed views of 
British physicists and chemists. The list is divided into 
a number of sections comprising the Greek alphabet, 
mathematics, certain important physical constants, sub- 
scripts and other modifying signs, general physics and 
chemistry, heat and thermodynamics, electricity and 
magnetism, optics, units, elements and organic radicals. 
Price 3s. 8d. post free. 





DRUMS FOR LUBRICATING OILS. 


No. 814—1938. This Specification for Mild Steel Drums 
for Lubricating Oils covers drums of 3 up to 45 gallons 
nominal capacity in two classes—the first class for use 
generally in the home trade, and the second class, a 
slightly heavier drum, for export. Included in the 
specification are dimensional requirements with the 
permissible tolerances, while the clause relating to con- 
struction covers plain or corrugated drums up to 12 gallons 
capacity. Above 12 gallons nominal capacity it is specified 
that drums shall be corrugated and have pressed-out or 
deeply swaged rolling hoops. 








River Nene ImproveMEeNT Works.—Referring to the 
article in the previous issue, the Borough of Wisbech 
wishes us to state that for many years prior to the con- 
stitution of the River Nene Catchment Board, ships of 
2000 tons deadweight have been trading to the Port of 
Wisbech, and the works undertaken by the Catchment 
Board have not affected the size of these ships. During 
the last eighteen months the port has been able to accom- 
modate slightly longer vessels in Wisbech Harbour than 
heretofore by reason of a recently completed swinging 
berth, constructed by the Wisbech Town Council. 
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Markets, Notes and News. 


The prices quoted herein relate to bulk quantities. 


f.o.b. steamer. 


New Steel Prices. 


The eagerly awaited announcement of the iron 
and steel prices, which will rule after December 31st, was 
made on December 9th. The decision had been expected 
for the last two months, but although a reduction was 
generally expected by consumers, there were many 
amongst the steel makers who felt that in view of the 
current costs quotations would remain unaltered. The 
announcement states that it follows the usual audit of 
costs throughout every section of the industry. With the 
concurrence of the Import Duties Advisory Committee, 
prices had been stabilised throughout 1938 on the basis 
of the schedules agreed upon in May, 1937, although a 
year ago costs showed a substantial rise all round since 
that date. Prices as stabilised a year ago have been 
regularly maintained. In fixing the new rates, steel 
makers have been confronted with raw material costs 
which are not at present appreciably lower than they were 
in the middle of 1937. As a matter of general policy 
aiming at giving further impetus to the recent expansion 
of consumption, the steel makers, in making the present 
adjustments, have decided to take a liberal view of possible 
future reductions in raw materials. They have also had 
regard to the reduction in operating costs which will 
follow from any expansion of output, and in so doing they 
have taken an optimistic view of the upward trend of 
demand. The British Iron and Steel Federation announces 
that, with the concurrence of the Import Duties Advisory 
Committee, the affiliated associations concerned have 
decided to reduce prices over a wide range of products, the 
chief of which are shown below. The new prices thus 
established will become effective on January Ist and will 
hold until June 30th, 1939, subject to the proviso in all 
sales and contracts that deliveries after the latter date 
will be at the Association prices then ruling. The reduc- 
tions made were as follows, per ton :—Pig iron: basic, 
7s. 6d.; hematite, 12s. 6d. (plus reduced extras). Heavy 
steel products: plates (heavy, medium, and chequered), 
17s. 6d.; joists and sections, 12s. 6d. Rails (heavy), 
12s. 6d. Semi-finished steel: soft basic billets, blooms, 
and slabs for re-rolling, untested, 10s.; tested, 15s.; 
forging billets, blooms, and slabs, basic 12s. 6d.; sheet and 
tin-plate bars, 10s. Rolled and re-rolled products: merchant 
bars, sections, hoop, and strip, basis, untested, 12s.; 
tested, 18s. Sheets: black, £1; galvanised, £1 5s. These 
reductions apply only to the British home market, and 
up to the present no alterations have been made for 
export business. 


British Iron and Steel Production. 


The report on production issued by the British 
lron and Steel Federation states that in November the 
output of pig iron reached 461,500 tons, compared with 
469,400 tons in October, and included 85,700 tons of 
hematite, 273,600 tons of basic, 83,700 tons of foundry, 
and 11,100 tons of forge pig iron. In spite of the slight 
reduction, the actual daily rate of activity was above 
that for October. The production of steel ingots and 
castings in November at 860,000 tons was the best since 
last May, and compared with 854,800 tons in October. 
The number of furnaces in blast at the end of November 
was seventy-nine, four having resumed operations and 
one having been blown out during the month. The 
furnaces blown in, which are not stated in the report, 
were two at Gjers Mills and Co., Ltd., Middlesbrough ; 
one at the Kettering Iron and Coal Company, Ltd., and 
one at Shotts Iron Company, Ltd., whilst the last-named 
firm also put one unit out of commission. The following 
table gives the average monthly output over a period 
of years and the total for the past six months :— 


Pig iron, Steel, 

tons. tons. 
1913—Monthly average... 855,000 638,600 
1920 ie uae ea 669,500 755,600 
1929 » ‘a 632,400 803,000 
1930 * * 516,000 610,500 
1931 “a fa 314,400 433,500 
1932 a ; 297,800 438,500 
1933 re 344,700 585,300 
1934 a 497,400 737,500 
1935 9” eee 535,300 821,600 
1936 * See 643,500 ... 982,100 
1937 ve a 707,800 ... 1,082,000 
1938 —June 541,500 ... 776,100 
July ay 507,800 683,200 
August ... 443,000 658,900 
September 429,800 754,700 
October 469,400 854,800 
November 461,500 860,000 


The Pig Iron Market. 


The news of the cut in prices of hematite and 
basic pig iron created a good impression upon the market. 
In the case of basic iron expectations varied between 
5s. and 10s., so that the reduction of 7s. 6d. eventually 
decided upon may be described as a happy medium. 
The drop of 12s. 6d. in hematite as well as a readjustment 
in some of the extras was rather more than the market 
had anticipated. The decision of the Foundry Pig Iron 
Producers’ Association has yet to be made. This organisa- 
tion is not affiliated to the British Iron and Steel Federa- 
tion, but it is expected, however, that it will follow the 
example of other branches of the trade and substantially 
reduce prices for the first half of 1939. The position in 
the foundry pig iron market had been gradually improving 
until the past fortnight. Now that consumers are aware of 
the new prices it is possible that some expansion in 
buying will take place, but until the light castings foundries 
are busier there does not seem much likelihood of an 
important increase in the demand for high phosphoric 
pig iron. In the Cleveland district the heavy reserves 
which ‘not long ago encumbered the producers’ yards have 
been greatly reduced, but there is apparently still sufficient 
in stock to satisfy the requirements of users, and at the 
moment there is not one furnace working regularly on 
the production of this class of iron. Scottish consumers 





seem to be able to do almost entirely without deliveries 
of Cleveland iron, and most of the production is going 
into local consumption. In the Midlands the demand for 
high phosphoric iron is poor, and little business is likely 
until the new foundry iron prices are announced. There 
does not seem to be any expectation of a reduction in the 
price of low phosphoric iron. This description is uncon- 
trolled and makers during the latter part of this year 
have adjusted their prices to meet the demand, which 
now appears to be gradually widening. In the Scottish 
market most of the makers hold stocks of foundry iron 
which are passing only slowly into consumption. It is 
too soon yet to see the effect of the reduction in the price 
of hematite and basic iron, but it is known that many 
consumers of the former will enter the New Year with 
old contracts to complete, although specifications have 
been reaching the producing works on a fairly satisfactory 
scale lately. The demand for basic iron, however, may 
improve as stocks have been reduced during the latter 
part of this year. On the other hand, considerable tonnages 
will have to be received from India against old contracts. 
It is unlikely, therefore, that any important buying 
movement will develop in the basic iron market. 


The North-East Coast and Yorkshire. 


The steel market has not yet reacted to the 
reduction in prices, but there is no doubt that these have 
made a good impression upon merchants and consumers. 
No immediate increase in the volume of new business was 
noticeable, but this week a large amount of inquiry has 
been circulating, a good proportion of which has been for 
delivery over the opening months of 1939. Previous to 
the declaration of the new prices, business had shrunk 
to insignificant proportions, although consumers showed 
a disposition to accelerate deliveries against contracts. 
If the substantial cut in ship plates brings out some orders 
for ships for the Tyne yards it will provide considerable 
relief for the steel works in this district, since shipbuilding 
specifications have been extremely scarce for some time. 
The works producing semi-finished steel have improved 
their position during the past month or two and the 
reductions of 10s. to 15s., which have been made on 
these descriptions, have undoubtedly promoted a better 
feeling amongst consumers. For the past few weeks 
business in semis, as in all other sections of the trade, has 
been insignificant, but it is anticipated that now that the 
new prices are known, the expansion noticeable at the 
beginning of November will be resumed. A good part of 
the recent inquiry has come from constructional engineer- 
ing firms which are now in a better position to quote on 
jobs. It seems to be the general view that the demand for 
joists and sections will develop strength in the New Year, 
and it is pointed out that the period immediately before 
Christmas is not the best time to announce a change in 
the quotations. The re-rolling works have suffered lately 
from the scarcity of orders, but most of them have a fair 
amount of work on hand, although their plant is not fully 
employed. In the Yorkshire district the works have 
greatly reduced the number of orders on their books, and 
any improvement resulting from the lower prices will be 
greatly welcomed. From Sheffield it is reported that acid 
carbon steels are meeting with a fairlysatisfactory demand, 
but that there are signs of the quietness which usually 
characterises trading at the end of the year. The works 
producing railway materials are not so well employed as a 
year ago, but most of them have a reserve of orders on 
their books. There is also an active request for alloy steels. 


Current Business. 


The Shetland Isles Service has placed an order 
for a motor vessel with Hall, Russell and Co., Ltd., 
Aberdeen. An order for 85,000 tons of coal, of which 2000 
tons will be Whitehaven steam coal and the rest Durham 
screened steam coal, has been placed by the Norwegian 
State Railways at prices ranging from 19s. to 19s. 3d. per 
ton f.o.b., according to quality. It is proposed by the 
directors of Petters, Ltd., that the name of the company 
shall be changed to the Associated British Engineering 
Company, Ltd. Certain other holdings in engineering 
companies have been, or are in process of being, acquired 
and it is the intention of the board to continue where 
possible the policy of consolidating the production and 
sale of oil engines. Edgar Allen and Co., Ltd., Imperial 
Steel Works, Sheffield, state that orders recently received 
from overseas include a large tonnage of ‘‘ Stag Major ” 
super high-speed steel twist drills for the Far East ; over 
20 tons of special steel locomotives for Natal and some good 
orders for twist drills from New Zealand. Canada has 
placed a contract wth the firm for 1500 name plates in 
** Maxilvry ” stainless steel, and the machinery department 
has secured an order for a large rotary kiln for ore for a 
mine in Siam. A new works is to be built, having a floor 
space of 3000 square feet, on the Millpool Hill Estate for 
George Newey and Co., Ltd., Birmingham, motor 
accessory makers. The Department of Overseas Trade 
announces that the following contracts are open for 
tender :—Indian Stores Department: one A.C. motor- 


driven pumping set, to deliver 12,000 gallons of 
water per minute against a total head of 176ft. 
from all causes (New Delhi, January 3rd, 1939) ; 


supply and delivery as and when required during the 
period April Ist, 1939, to March 3lst, 1940, of quantities 
of cast iron pipes and specials (New Delhi, January 9th) ; 
supply and delivery between the periods May Ist, 1939, to 
April 30th, 1940, of quantities of steel tubular poles in 
various sizes, with necessary fittings (New Delhi, January 
17th); South African Railways and Harbours Adminis- 
tration : supply and delivery of one to four electric motor- 
driven carriage and wagon wheel lathes, capable of taking 
a cut fin. deep with fin. feed when turning tyres of 
63 to 69 tons per square inch tensile strength. Each 
machine to be supplied complete with motors, starters, and 
standard equipment (Johannesburg, January 23rd, 1939). 
Johannesburg City Council: Supply, delivery and erection 


Unless otherwise specified home trade quotations are delivered f.o.t. 
A comprehensive list of the prices of materials mentioned below will be found on the next page. 





Export quotations are 


at Springfield Compound, Johannesburg, of a vertical coal- 
fired boiler having an evaporative capacity of 1200 Ibs. of 
water per hour from feed water at 50 degrees. F., gauge 
pressure 100 Ibs. per sq. inch ; two tons of steel fishplate 
bolts and nuts for 60 lb. flat-bottom railway rails; 1000 
pairs of 29in. steel grooved tramway rail fishplates ; 
6 tons coach screws ; 3 tons steel fishplate bolts and nuts, all 
short tons (Johannesburg, December 24th). New Zealand 
Public Works Department: Supply and delivery of one 
25-ton single motor overhead travelling crane for the new 
Plymouth sub-station. The available electric supply is 
3-phase, 50 cycle, 400 v. between phases (Wellington, 
February 7th, 1939). Indian Stores Department: Three 
diesel engine driven generators and complete power house 
equipment (January 14th, 1939). 


Copper and Tin. 


The impetus given to the market by the news of 
the curtailment in production was not sufficient to main- 
tain prices for more than a few days. In normal con- 
ditions it is probable that the effect would have been 
stronger, but lack of confidence in the general trade posi- 
tion, for which the disturbed international outlook is 
blamed, swamped all other considerations. The industrial 
demand also did not strengthen so much as might have 
been expected on the news of the cut in output, and the 
demand from all the principal consuming markets has been 
rather poor. The feeling is gaining ground that the 
reduction to 100 per cent. of the standard tonnage at 
the end of the year is not sufficient to restore confidence in 
the market, and that it will be necessary to make a further 
cut unless an unexpected increase in the demand makes 
itself felt. It is possible that if there is a resumption of 
buying for armament purposes such a movement may not 
be necessary, but for the time being, with the exception of 
Japan, Governments have shown little interest in the 
market. Some surprise is felt that the American pro- 
ducers continue to retain their domestic price at 11-25c., 
although this is well above European parity. In practice, 
however, this figure does not represent the American 
market, since second hands for some time past have been 
selling well below 11-25c. and business has been done at Ic. 
less ; in fact, at the price to which the American producers 
were expected to reduce their quotation. In the London 
standard market the firmer tone noticeable last week has 
not been maintained, and prices have shown a tendency to 
fluctuate. At the lower levels a fair amount of support 
has been forthcoming and a fair-sized speculative account 
appears to have been built up. ... Trading in the tin 
market has been quiet and prices have shown an irregular 
tendency. American buyers, who last week entered the 
market for fairly good quantities, have since shown com- 
paratively little interest, and the unsettled international 
outlook has been an adverse factor. Continental con- 
sumers also have bought only spasmodically and their 
purchases have been on the small side. The industrial 
demand generally cannot be described as satisfactory, and, 
in spite of the rigid control exercised by the International 
Tin Committee, until some improvement takes place in 
this direction the market is not likely to show the desired 
stability. Stocks in this country, in spite of week to 
week fluctuations, show a strong tendency to rise, and at 
the end of November they totalled 9816 tons against 
7228 tons at the end of July. 


Lead and Spelter. 


The downward drift of prices in the lead market 
continued until the beginning of this week, when a slight 
improvement was noticeable. Industrial consumers have 
shown an inclination to hold aloof, whilst at the same time 
fairly large arrivals are expected. At this time of the year 
the demand usually declines, since so many users are pre- 
paring for stocktaking, and at present hold reserves as a 
result of fully covering their needs at the time of the crisis, 
when the possibility of an interruption to supplies was 
visualised. The recent heavy purchases by Russia have 
not been repeated and there seems to have been a lull in 
the buying of this metal for armament purposes. Occa- 
sionally there has been rather free selling, which has been 
attributed to hedging operations by producing interests, 
and this has helped to create a weaker tone in the market. 
In the United States the producers have reduced their. 
price to 4-75c., but this action has not had much effect 
in stimulating the demand. Nevertheless, the situation 
there is reported as being fairly good, and it is anticipated 
that consumers will shortly be obliged to re-enter the 
market. In this country there has been a decline in the 
demand from most of the consuming trades, although 
many of them are still well off for orders, including the 
lead pipe and sheet makers and the cable makers. The 
decline in building operations, however, has naturally 
affected business in lead, and there appears to be less 
confidence in the outlook than even a week or two ago... . 
A slightly brighter tone has developed in the spelter 
market at the end of last week and has been fairly well 
maintained. This is rather unexpected, since the market 
had made up its mind that conditions would not be favour- 
able for an improvement until the New Year. At the 
lower price ruling last week some speculative interest was 
shown in the metal, but the demand from consumers 
remained poor. In fact, prospects of any sustained 
improvement in consumption do not seem very promising. 
The continued depression in the galvanising trade has an 
adverse influence on the spelter market, whilst there seems 
to have been a falling off in the requirements of other con- 
suming industries. In fact, at the moment the only con- 
sumers whose purchases are maintained would appear to be 
the brassmakers. It might have been expected that the 
low prices to which this metal has fallen, combined with 
the slightly better tone which was in evidence towards 
the end of the week, would have encouraged a speculative 
movement, but the poorness of the industrial demand and 
the uncertain political outlook have had a damping 
influence upon this kind of operation. 
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Makers’ official home trade price, per ton, delivered sini stations. 
from Associated British Steelmakers. Export prices are for Empire Markets ; 


PIG IRON. 


Home. 


(D/d Teesside Area.) 





Export. 
Foundry home prices, except for Scotland, less rebate of 5/— 




















~ N.E. Coast— & ». a. S e:"da. 
Hematite Mixed Nos. ... 612 6 ... —_ 
” No. l S35 0... 7 7s 
Cleveland— 
No. 1 wes Sih: B'z.. 6 2 6 
No. 3 G.M. B. § 9 0... 6 0 0 
No. 4 Foundry 510 0 519 0 
Basic 5 0 0 —_ 
MIDLANDS— | 
Staffs— (Delivered to Black Country Station.) | 
North Staffs Foundry ... 5 11 0... — 
. » Forge Soe aes, os 
¥ Basic 4. 5 0 Oto£5 5 0 — 
Northampton— H 
Foundry No. 3 8.6. — 
Forge ats S. &.-%:. —_ 
Derbyshire— 
No. 3 Foundry S45. 0... _— 
Forge ; 5 Oa _- 
ScoTLanp— 
Hematite, f.o.t. furnaces 613 0 _ 
No. 1 Foundry, ditto ... 6 0 6 _ 
No. 3 Foundry, ditto ... 518 0... _ | 
Basic, d/d ll Ae ass — 
N.W. Coast— {6 13 0d/d Glasgow 
Hematite Mixed Nos. ~f 618 6 ,, Sheffield 
oT &>@ 4 einem 
MANUFACTURED IRON. 
Home. Export. 
Lancs anpD YORKS— £ s. d. £.s. a. 
Crown Bars .. 2 | 
Best Bars RSs: D:.. —_ 
MipLanps— 
Crown Bars Ss 5S © .. — 
Marked Bars (Staffs) 1515 0.. — | 
No. 3 Quality is 33: 6... = } 
No. 4 Quality 3 2 6... — 
ScoTLanpD— 
Crown Bars as! SO 13 5 4 
Best... ~ am ©. 1315 0 
N.E. Coast— 
Crown Bars eee i @ wcw 13 5 0 
Best Bars aie oe Oe De 13 15 0 
Double Best Bars a. ee: 14 5 0 
NORTHERN IRELAND AND FREE STaTE— 
Crown Bars, f.0.q.... .-. 13 17 6... _- 
STEEL. 
*Home. tExport. 
LONDON AND THE SoutH— £ s. d. £ s. d. 
Angles «20 3 0 .. 10 12 6 
Tees... SS oe 2 ee 11 12 6 | 
Joists ee oe ee 10 12 6 | 
Channels... ps aid ‘Sad: a OUD 55 10 17 6 | 
Rounds, 3in. and up ae Be. 1112 6) 
»» under 3in. . 1215 6t.. 11 0 0} 
Flats, under Sin. ... ... 12 15 6t.. 1l 0 0] 
Plates, jin. (basis) on BS... ll O | 
» yin. mores Fe ee 1l 5 O} 
a din. - 12S; 0... 11 10 o| 
~ jin. i8- 8.0. 11 15 | 
Un. #in. to and inal. | 
6 Ib. per sq. ft. (8-G.)... 12 10 0 .. 12 10 0 | 
Boiler Plates, jin. ee e @.. 12 2 0 | 
NortuH-East Coast— £ a. d. £8. d.| 
Angles A. .®, @..- 10 12 6} 
Tees... 18. 8. 8... 1110 0 
Joists Rit Di. B.. 10 12 6 
Channels... : Mm GS... 10 17 6 
Rounds, in. oni up 12 0 6.. 1112 6 
* under 3in. 12.33: Of... ll 0 0 
Plates, jin. (basis) i? 8.9... ao 9 
= frin. ... R32. 0... ll 5 0 
% tin. ee: oe ee 1110 0 
* fein. ‘ , aa BS @:.. 1115 0 
Un. fsin. to and ‘tod. 
6 lb. per sq. ft. (8-G.)... 12 10 0... 12 10 0 
Boiler Plates, jin. Se ee 12 2 0 
MIDLANDS, AND LEEDS AND DISTRICT— 
6. @ da. £ s. d. 
Angles > @ © .. 10 12 6 
OS. ek ese! Saskes 3 O6 . 1112 6 
Joists Se 10 12 6 
Channels... aa es 3 10 17 6 
Rounds, 3in. and up ma © 6 ... 1112 6 
as under 3in. 13 13° OT... ll 0 0 
Flats, 5in. and under ... 12 13 Of... ll 0 0 
Plates, jin. (basis) 12 WD: -S i; ll 0 0 
os fyin. ... t 21:26 6... 1l 56 0 
o tin. 28 6:.. 1110 0 
os fein. = ms O. 1115 0 
Un. yin. to and snl. 
6 lb. per sq. ft. (8-G.)... 12 10 0O.. 1210 0 
Boiler Plates, jin. a. oe Fu 2 3 6 








for other Markets 


Current Prices: for Metals and Fuels. 


* Joists, Sections, Bars and Plates are subject to a rebate of 15s. to home users purchasing only 


British quotations conform to Cartel prices. 














STEEL (continued). NON-FERROUS METALS. 
"Home. Export. (Official Prices, December 14th.) 
£ s. d. £ s. d./| Copprr— 
Giascow anp DistRict— 
Angles ie ae 10 12 6 Cash ... ho £43 0 Oto £43 1 3 
Tees... % 0-8 «: 1112 6 Three Months... £43 5 Oto £43 6 3 
Joists ee: Le 10 12 6 Electrolytic & £48 10 Oto £49 10 0 
Channels.. ae EO! 10 17 6 Best Selected Ingots, d/d Bir- 
Rounds, Sin. eid up m 2 S ... 11 12 6 mingham £49 5 0 
eS under 3in. 43.33 Of... 1. 8 8 
Flats, Sin. and under ... 12 13 Ob... ll 0 0 Sheets, Hot Rolled £80 0 0 
Plates, jin. vine Vo | ee ll 0 0 Home. Export. 
% fein. ... Ll: 33.0.5 11 5 0 Tubes, Solid Drawn (basis) ... 123d. 123d. 
” din. . 1118 0.. 1110 0 »  Brazed (basis) 123d. 123d. 
” yin. ... a Re Bee. 11 15 0} Brass— 
fin. to and sui: ree See 
"a per sq. ft. (8-G.)... 12 10 0... 12 10 ¢ Saget BREE Ah emninghon ns raliaalilieg 
Boiler Plates, jin... Me are is 6 : Home. _ Export. 
ieee Simei iia seller teed Tubes, Solid Drawn, 2/1 Alloy 113d. 11gd. 
Angles LBGOAE:.. 10 12 6 »  Brazed 134d. 134d. 
Tees... 3. 0..4... 1112 6) Tr— 
—. : a od A a ‘ ee . £214 0 Oto £214 5 0 
nneis... eee . vo a ‘ 
Rounds, Sin. and up me a 1112 6 Three Months ... - £215 0 Oto £215 5 0 
» ‘under 3in. IS RS NGt:;. 11 0 ©0| SPELTER— 
Flats, 5in. and under ... 12 13 Of... i) ee re £13 12 6to £13 15 0 
Plates, jin. (basis) 1110 6... 11 0 0 ee ae ae on 17 6te 61a 6 8 
si DR” Se ae er eee ll 5 0 
ae 12 0 6.. 11 10 0 | LEAD— 
oa fein. ... ee 1115 0 ee £1412 6to £1413 9 
Un. yin. to and inel. Three Months ... £14 16 3to £1417 6 
| 6 Ib. per sq. ft.(8-G.)... 12 10 0... 12 2 6) ajuminium Ingots (British) ... £94 (net.) 
IRELAND—F.0.Q.— BELFAST. Rest or IRELAND. 
£ s. d. ©. ae. 
Angles oe |! ee ee ee li 8 0 
Tees... | ee ee ae 12 8 0 FUELS. 
Channels... ... ... ... 1110 6.. ee 
Rounds, 3in.andup ... 12 5 6... 12 8 0 (f.0.b. Grangemouth)— Export. 
” under 3in. - 12:18 Of. 13 0 6 Navigation Unscreened 18/6 
Plates, #in. (basis) ae Se Cs 1115 6 Hamilton Ell 18/6 
- ae = Se 12 0 6 Splints 19/- to 19/6 
‘. in. ... BN RE 12 5 6 
a Se 1210 0.. 12 10 o| A¥=SHIRE— 
Un. jin. to Sens tay << 8 Oe, 12 5 0 (f.0.b. Ports)—Steam ... 16/6 to 17/- 
¢ Rounds and Flats tested quality ; waned; 9s. less. FiresHIRE— 
OTHER STEEL MATERIALS. (f.0.b. Methil or Burntisland)}— 
ee Export, f.0.b. Prime Steam .. Sart 17/6 to 18/- 
Gineke. ea a oak Unscreened Mavkesiin 18/6 
11-G. and 12-G.,d/d... 14 15 0 LoTHians— 
1800... .. «8 8 gf 1G. to 14-G. 12 10 0] (6.0.5. Leith)—Hartley Prime.. 17/6 
14-G. to 20-G.,d/d ... 15 10 0 15-G.to 20-G. 12 15 0 Secondary Steam ... ae 16/9 
21-G. to 24-G., d/d - 15 15 O 21-G.to24-G. 13 0 0 
25-G. and 26-G.,d/d... 16 10 0 25 and 26-G. 13 15 0 ENGLAND. 
South Africa, Rhodesia, Nyasaland, £14; Canada, £14 12s. 6d., 

f.o.b. basis. Irish Free State, £15 145s., f.0.q., 4-ton lots. SourH YorKsHiRE, HuLt— 

The above home trade sheet prices are for 4-ton lots and over ; B.8.Y. Hards... 20/6 to 21/- 
2-ton to 4-ton lots, 7s. 6d. per ton extra ; and under 2-ton lots Steam Screened 17/6 to 18/- 
to 10 cwt., £2 per ton extra. NORTHUMBERLAND, NEWCASTLE— 

Galvanised Corrugated Sheets, basis 24-G.— Blyth Best 18/6 

Home. £ s. d. », Second... 17/- 
4-ton lots and up ... 18 10 0 » Best Small... 17/- 
2-ton to 4-ton lots 18 17 6 Unscreened 5 17/- to 18/- 
Under 2 tons ma See et a DurHam— 
Export : India, £17 pve ‘snk: is c.i. ifs ia Free State, Hest Ges... 19/4} 
£18 10s., f.0.q.; General, £15 15s., f.0.b., 24-G. basis. Foundry Coke 27/- to 28/- 
TIN-PLATES— 
20 by 14 basis, f.o.b., Bristol Channel Ports, 20s. 3d. to 21s. 6d | G, a prer¥— SOUTH WALES. 
Tin-plate Bars, d/d Welsh Works, £7 15s. Steam Coals : 
Brttets—100-ton lots and over, 35 to 100 tons, 5s. extra; less Best Admiralty Large ... 24/- 
than 35 tons, 10s. extra. £ asd: Best Seconds 23/6 to 24/- 
Soft (up to 0-25% C.), untested 7 UF 8 Best Dry Large 23/- to 23/6 
» _ tested ed Ordinaries “a 23/- 
Basic (0-33% to 0-41% C.) oe diate Bunker Smalls... ... ... 16/- to 17/6 
» Medium (0-42 to 0-60% C.) ... 9 2 6 Cenpe Seaaiis ... 15/6 to 16/- 
» Hard (0-61%to0- 85% C.) 912 6 Pt ar 27/6 to 28/- 
» (088% to 0-99% C.) 10 2 6 Seendentiie 31/- to 42/ 
» — » (over 0-99% C.) 10 12 6 Panna aa * 29/- 
Rails, Heavy, 500-ton lots, f.o.t. 10 2 6 Patent Fuel ... = 25/6 
# _ f.0.t.. = eae ene 9 2 6 
oe eR a SwaNnsEa— 
Anthracite Coals : 
FERRO ALLOYS. Best Large ... . ; 38/- to 41/- 
Tungsten Metal Powder 4/9} per lb. (nominal) Machine-made Cobbles 41/- to 45/6 
Ferro Tungsten 4/8 per lb. (nominal) Nuts 5 tha $ 40/- to 45/- 
Per Ton. Per Unit. Beans 33/- to 38/6 
Ferro-Chrome, 4 p.c. to 6 p.c. carbon £24 5 0 7/6 Peas ee 26/- to 30/- 
a 6 p.c. to 8 p.c. ... £24 0 0 7/6 Rubbly Culm... 15/- to 16/- 
26 8 p.c. to 10 p.c.... £24 0 0 7/6 
= Max. 2 p.c. carbon £36 0 0 11/- Steam Coals % 
= » Ilp.c. carbon £38 5 0 1l/- Large Ordinary 22/6 to 24/6 
= » 0-5p.c.carbon... £41 0 0 12/- Sees Cee 
» carbon-free 10d. per Ib. 
Metallic Chromium 2/5 per Ib. FUEL OIL. 
Ferro Manganese aiaits 76 me Cc. £18 15 0 home 4 * 

» Silicon, 45 p.c. to 50 p.c. £12 10 O-scale 5/- p.u. | Inland consumption : contracts in bulk. 

‘s a» seeps, ed £17 0 Oscale 6/—p.u.| Exclusive of Government tax of 1d. per gallon: and 9d. per 

»  Vanadium.. 14/— per Ib. gallon on oil for road vehicles. 

a Molybdenum a Ae ger ths:-S iste Ex Ocean Installation. Per Gallon. 

Titanium (encbenstees) . 9d. per Ib. ; F 
Nickel (per ton)... ... £185 to £190 per ton Furnace Oil (0-950 gravity) 33d. 
OUI cee ees ee 8/6 to 8/9 per lb. Diesel Oil 43d. 
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French Engineering Notes. 
(From our own Correspondent in Paris.) 
Road and Rail. 


THE Minister of Public Works is making another 
effort to settle differences that prevented his predecessors 
from bringing road hauliers and the railways together 
in their common interest. There is, unfortunately, 
no common interest so far as it is understood by road 
hauliers, who believe that decrees for a co-ordination 
of road and rail trattic must necessarily be at the expense 
of public road haulage. Owners of public service vehicles 
are powerfully organised and are supported by the 
motor car industry in resisting attempts to restrict 
privileges which have been acquired by use and are not 
recognised by law. Their resistance has been of a passive 
character and has proved effective by abstaining from 
collaboration with* the Government to ensure the satis- 
factory working of a co-ordination scheme. All previous 
decrees have failed because, in the absence of co-operation 
with regional groups of road hauliers, it was impossible 
to control such essential factors in the scheme as carriage 
rates. During the discussion on the new decree, the Road 
Hauliers’ Federation took advantage of the recent partial 
mobilisation to urge the necessity of freedom in the 
interest of national defence, but the still greater utility 
of railways under similar conditions cannot be disputed, 
so that the least that can be done is to place the two 
methods of transport on an equal footing. This has been 
the Government’s aim all along in trying to arrange for 
a fair distribution of traffic and a parity of carriage 
rates. It is unnecessary again to go over the history of 
the railways since the war, when the State had to relieve 
itself of the burden of making good the growing deficits 
by withdrawing its guarantees and requiring the com- 
panies to balance their receipts and expenditure. Their 
failure to do this necessitated loans from the Treasury, 
and the total deficits and loans reached such a formidable 
total that they were taken over in part payment for 
a majority State interest in the new National Railway 
Company. There is no longer any question of returning 
to the old system of State financial aid, unless by special 
parliamentary grants. The railways must be self-support- 
ing, and rigid economies are being made to that effect. 
They are to be protected from what is regarded as unfair 
competition from road hauliers who take the cream of 
the traffic with the almost complete certainty of making 
the business profitable. By the institution of licences 
for public transport the number of motor vehicle owners 
engaged in it is limited to those who have secured claims 
through acquiring interests they themselves created ; 
but as these owners must conform to regulations the 
licence system may be used to exercise pressure if it be 
found necessary to do so in order to save the railways 
from disaster. The new decree provides that road hauliers 
carrying goods over routes parallel to the railways must 
not reduce their rates to below the railway minimum. 
At the same time, regulations affecting public transport 
outside the immediate railway zones have been slackened, 
and in rural areas almost complete freedom is allowed. 
Protracted discussions that delayed and finally caused the 
abandonment of previous decrees have been cut short, 
on the present occasion, by the Government, which seems 
determined to carry through the regulations with a view 
to adapting them to traffic conditions in the light of actual 
experience. 


The C.G.T. 

The Confédération Générale du Travail has lost 
so much of its prest.ge and power through the strike 
failure and sanctions that have fallen upon leaders of 
the movement, including the general secretary, Monsieur 
Léon Jouhaux, that it must pause to see what shall be 
done in the future. The weakness of the C.G.T. is that 
it claims to represent all working classes, and it was 
recognised in that capacity by the late Popular Front 
Government ; but all classes have not identical interests 
when industrial and other occupations are carried on under 
different and variable conditions. Each category of 
workers can only have its interests properly protected 
by a union fully understanding the requirements and 
conditions of the particular branch of industry that con- 
cerns it. The C.G.T. grouped all workers together in the 
pursuit of a common end, which was mainly political. 
When Monsieur Léon Blum formed his Popular Front 
Government with a strong Communist minority in June, 
1936, and negotiated with the C.G.T. as sole representative 
of the working classes, most of the labour unions affiliated 
themselves to the general confederation. Each of these 
unions came directly under the control of the C.G.T., 
which organised the whole movement in a manner that 
enabled the Communist section to select its own repre- 
sentatives as delegates or stewards and carry on sub- 
versive propaganda in works and factories. This was 
particularly the case in the engineering trades and at the 
collieries and ports. The organisation was completely 
dislocated by the abortive twenty-four hours’ general 
strike. Partly as the result of precautions taken by the 
Government, the only serious attempts to carry out the 
order of the C.G.T. were made in the engineering, aircraft, 
and a few other industries. On an average, less than a 
third of the men struck work and were dismissed for 
breaking individual contracts, which deprived them of 
paid holidays and the right to preference for re-engage- 
ment to which they are entitled under collective contracts. 
As the discharged men can only work by signing new 
individual contracts, employers are able to weed out 
undesirable delegates and others who had caused trouble. 
The C.G.T. has issued a hopeless order prohibiting the 
signature of individual contracts and insisting that all 
strikers shall be taken back without having sanctions 
imposed on them, and, at the same time, it holds out an 
olive branch to employers by affirming its desire for 
employers and their men to work in harmony. Strikes 
as a protest against the refusal of employers to reinstate 
all the men dismissed are dying out. The trouble at Le 
Havre with a section of the personnel of Transatlantic 
liners is the work of Communist leaders over whom the 
C.G.T. has no control. An end is being put to it by the 
energetic action of the Minister of the Merchant Marine, 
and effective measures are being taken everywhere to 
preserve law and order and are bringing syndicalism back 
to its proper sphere. 


British Patent Specifications. 


When an @ tion is icated from abroad the name and 
address of the communicator are pri in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of- Specifications may be obtained at the Patent Office, 
Sales Branch, 25, Southampton-buildings, Chancery Lane, W.C.2, 
ls. each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification. 











STEAM GENERATORS. 


494,599. June 18th, 1937.—ImMPpROVEMENTS IN DEAERATORS, 
Terence Felix Thomas, ‘“ Rosemead,” High Legh, near 
Knutsford, Cheshire ; and Metropolitan-Vickers Electrical 
Company, Ltd., of Number One, Kingsway, London, W.C.2. 

The object of the invention is to provide an improved form of 
deaerator in which corrosion on the interior surface is sub- 

stantially eliminated. In the arrangement shown the casing A 

of the deaerator has a water inlet B leading to a chamber C 

around the upper part of the tank. C has a perforated bottom, 

through which the water flows in a series of fine jets on to the 
stack of trays D, each of which is perforated so that the water 
will flow progressively downwards in a finely diffused stream. 

The centre portions of these trays have apertures in substantially 

vertical alignment so as to form a vertical space E leading to an 

outlet F from the centre of the upper part of the deaerator. 

The outsides of the trays are spaced from the interior surface of 

the casing so that an annular space G is formed between the 

trays and the casing. Steam is admitted through an inlet H 
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beneath the stack of trays. The lowermost tray has no central 
aperture and the entering steam flows into the space G and thence 
inwardly through the downwardly flowing water to the space E. 
In passing inwardly through the water streams the contact of 
the steam with the water causes the liberation of air and other 
gases from the water and the mixture of steam and gases passes 
into E and thence into the outlet F. To provide for a smaller 
steam flow to the lower trays than to the upper ones baffles may 
be placed laterally across the lower parts of E, the baffles being 
progressively reduced in area. In the arrangement shown the 
outlet duct leads to a vent condenser I, where the steam is 
condensed and returned to the deaerator, whilst the gases 
are liberated. The water admitted to the deaerator is con- 
trolled by a valve, operated by a float J, which maintains the 
water level. With such an arrangement, as the flow of steam is 
radially inwards, the liberated air and other gases will be kept 
away from contact with the surface of the casing wall and 
corrosion will be substantially eliminated.—October 28th, 1938. 


INTERNAL COMBUSTION ENGINES. 


494,047. August 13th, 1937.—LusBrRicaTion oF INTERNAL 
ComBusTION ENGINE CYLINDERS, 8.U. Carburetter Com- 
pany, Ltd., East Works, Bordesley Green Road, Adderley 
Park, Birmingham, 8 ; and the Honourable Ruth Margaret 
Cokayne, 34, Queen’s Terrace Mews, London, S.W.7. 

The invention comprises means for automatically supplying 

lubricant to the cylinders of an internal combustion engine for a 

short period after starting. A small closed chamber A is 

mounted on the exhaust pipe B. This chamber is divided by a 

partition C into two communicating parts. Into one of these 

chamber parts depend the ends of lubricant inlet and outlet 
pipes DE. In the other chamber is an air valve F, which is 

normally closed and which is opened by a thermostatic device G, 

which, when sufficiently heated, opens F to admit air to the 

chamber A. The other end of the outlet pipe E is connected to 
the induction pipe H of the engine, and the other end of the 
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inlet pipe D depends into a lubricant storage receptacle I. The 
inlet pipe D is provided with a fixed or adjustable restriction K 
for controlling the rate at which lubricant can flow from I to A, 
and this pipe D is also provided at some point above the highest 
level of the liquid in the receptacle with an air vent N for 
preventing siphon action when the air valve F is open or when 
the engine is at rest. Assuming that part of A is full of oil on 
starting the engine, this oil will be drawn out by the suction in 
the induction pipe H and delivered with the fuel mixture to 
the cylinders. While the oil is flowing out of A more oil will at 
the same time flow in from I, the rate of inflow being regulated 
by N and K. This condition will continue so long as the air 
valve F in A is closed. As soon as the thermostatic device G has 
become sufficiently heated F will be opened and further supply 
@f oil will cease, the area of the valve orifice O being made 





sufficiently large to cause the vacuum in A to be destroyed. 


After the engine has been stopped for a sufficient time to allow 
G to cool down F will close, and the apparatus will then be 
ready to deliver a further quantity of oil when the engine is 
again started.—October 19th, 1938. 


TURBINE MACHINERY. 


494,532. June 9th, 1937.—Nozzizs ror WATER WHEELS OR 
TuRBINES, Stephen James Bassett, 26, Upper Mall, Ham- 
mersmith, London, W.6. 

The invention consists of a nozzle arranged to break the jet 
automatically when the pressure in the nozzle exceeds a pre- 
determined amount. The nozzle is formed of an upper part A, 
hinged to a lower part B, with the abutting faces C and D 
inclined at an angle of 45 deg. The water supply pipe is con- 
nected to an orifice E on one side of B and enters a duct extend- 
ing at right angles which opens in an orifice on the face D. From 
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the orifice an open groove F leads to the bottom face of the 
nozzle and forms the jet channel. The weight of the part A is 
arranged so that as long as the water pressure on the face C of 
the upper part A does not exceed that corresponding to the 
maximum speed of the rotor, A forms a fluid-tight joint around 
the orifice and jet channel F. Should, however, the water 
pressure on C rise beyond the above pressure, the upper part is 
caused to lift and allows the water to escape, thus breaking the 
jet and preventing further increase in the speed of the rotor. 
When the pressure falls again the jet is re-formed.—October 
27th, 1938. 


DYNAMOS AND MOTORS. 


493,918. April 15th, 1937.—ExciraTiIon or SyNcHRONOUS 
Morors, Laurence Hudson Ashdown Carr, of ‘‘ Oakleigh,” 
Cambridge Road, Hale, Chester; Edward Perey Hill, of 
“Egerton,” 1, Hillington Road, Ashton-on-Mersey, 
Chester; and Metropolitan-Vickers Electrical Company, 
Ltd., of 1, Kingsway, London, W.C.2. 

This invention relates to means for exciting A.C. motors of 
the synchronous or synchronous induction type. The D.C. 
excitation of the motor A is provided by the D.C. exciter 
generator B equipped with a self-excited winding C and a 
separately excited winding D, the armature circuit of the exciter 
being conveniently arranged for connection between one of the 
three slip rings which serve for polyphase starting, the other two 
being connected together. For simplicity the drawing indicates 
the two slip rings as a single ring. The separately excited winding 
D is adapted to be energised in accordance with the load current 
on the motor through a transformer E with its secondary winding 
connected in circuit with the input side of a double-wave 
rectifier system F, the output terminals of the rectifier being 
connected in circuit with the separately excited winding D. 
The transformer E is a current transformer having an open 
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magnetic circuit or appreciable leakage. The circuit whereby 
the secondary winding G of the transformer is connected to the 
input side of the rectifier system includes a choke coil H with a 
saturating winding J in series with an adjustable resistor K 
across the armature terminals of the exciter B, as represented in 
full line, or as a modification it may be connected across a shunt 
L in the cireuit over which the exciter supplies excitation current 
to the motor, as is indicated in chain-dotted line. For light 
loads on the synchronous motor, corresponding to Jow values of 
current in the saturating winding J, the excitation current 
supplied to the separately excited winding D of the exciter B 
per unit of current in the supply line to the motor will be repre- 
sented by a low value by virtue of the leakage of the transformer 
E and the high impedance of the choke coil H by reason of the 
relatively low saturation of its magnetic circuit. But as the 
load on the synchronous motor is increased there will be an 
increase in this value due to decrease of the impedance of the 
choke coil caused by increase in the saturation of its magnetic 
circuit, and in consequence the excitation current supplied to 
the exciter may be increased more than in proportion to the 
current in the A.C. supply circuit of the synchronous motor,—~ 





October 17th, 1938. 
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MISCELLANEOUS. 


492,562. September 29th, 1937.—EtxcrricaLty OPERATED 
Invicators, John Handley and Claude Suckling, both of 
22, Sandringham Road, Golders Green, London, N.W.11; 
and Robert Henry Suckling, of 19, Heather Gardens, 
Golders Green, N.W.11. 

This invention has for an object to reduce the number of 
wires hitherto provided to control the positions or displays of 
electrically operated indicators such as are used, for example, on 
totalisators, railway stations, and for advertising purposes. 
The apparatus includes a multi-contact control switch and a 
multi-contact indicator selector switch. The contacts of the 
control switch are wired to separate current sources and the 
corresponding contacts of the selector switch are also wired to 
the respective current sources. The contact makers of both 
switches are electrically connected to means adapted to control 
movement of the contact maker of the selector switch. The 
arrangement is such that when the moving contact maker of 
the selector switch engages the contact corresponding to a 
contact engaged by the contact maker of the control switch 
the circuit including the control device is closed and movement 
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of the contact maker of the selector switch thereby arrested. 

The diagram shows the invention as incorporated in a totalisator, 

wherein numerals are displayed by the indicator, so that ten 

isolated circuits are used. A denotes batteries, B multi-contact 
control switches, C multi-contact indicator selector switches, 
and D relays which are adapted to control movement of the 
contact makers of the switches C and which are wired to the 
contact makers of the respective pairs of switches BC. Recti- 
tiers E are provided so that, if so desired, there may be substi- 
tuted for the batteries A.C. transformers. F denotes common 
wires to other indicator selector switches, and G common wires 

to other contro] switches. Each individual wire may run to a 

control switch on the corresponding digit of more than one 

public indicator if necessary. The indicator selector switches C 

may be provided with additional contact banks to make digit 

illuminating lamp connections, or these connections may be 
switched on in groups by relays controlled by the indicator 
selector switches. Each relay D may operate a mechanical 
cluteh or may switch on and off current for the motor which 
drives the contact maker of the respective switch C.—September 

27th, 1938. 

493,222. June 9th, 1937.—AuTomatic Sarery RELIEF VALVE 
DEvIcE FoR Gas Retorts, Peebles and Co., Ltd., and 
Andrew Thomson Hounam, both of Tay Works, Bon- 
nington, Edinburgh. 

The accompanying drawing is a sectional elevation of an auto- 
matic safety relief valve device for gas retorts or gas holders 
according to one embodiment of the invention. The device 
includes a valve proper constituted by a bell A movable verti- 
cally within a casing B presenting an inlet branch C which pro- 
jects upwardly within the interior of A. The bell depends into 
a sump surrounding the inlet branch and containing sealing 
liquid, whch prevents outflow of gas through C to an outlet 
branch D. A is carried by a vertically movable spindle E 
extending upwardly through a hole in the casing cover F for 
connection to counterpoise mechanism. In order to prevent 
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hunting or dancing of the bell at critical pressures when the 
lower rim of the bell is just about to rise above the sealing liquid, 
there is provided a motion damping device for exercising restraint 
on the rocking lever G. In the form illustrated the motion damp- 
ing device includes an oil-filled dashpot mounted on the casing 
cover and connected by means of a link with G. In order further 
to guard against hunting or dancing of the bell the lower rim 
thereof may be rendered irregular, so that the initial outflow 
of gas will be gradual and will not cause excessive turbulence in 
the sealing liquid. Preferably the bell A carries a liquid seal H, 
into which dips a tubular piece I depending from the casing 
cover. The object of this seal is to eliminate the effect of any 
back pressure from the outlet main while gas is flowing. A pipe 
J of narrow bore may be provided to lead clean gas to the 
interior of the bell in order to keep the space under the bell 
clear of crude gas.—October 5th, 1938. 





Forthcoming Engagements. 


Secretaries of Institutions, Societies, -&c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of: the Monday 
of the week preceding the meetings. In all cases, the TIME and 
PLACE at which the meeting is to be held should be clearly stated 


Engineers’ German Circle. 

Monday, Dec. 19th.—Inst. of Electrical Engineers, Savoy 
Place, Victoria Embankment, W.C.2. ‘‘ Gegenwartsfragen 
der Fernsehtechnik,’’ by Herr Ministerialrat Gladenbeck. 
6 p.m. 

Institute of Metals. 

Tuesday, Dec. 20th.—Scorrisn Locat Secrion: 39, Elmbank 
Crescent, Glasgow. ‘“‘ Developments in Alloy Sections 
and Tubes for Marine Engineering,” A. B. Graham. 
7.30 p.m. 


Institute of Transport. 
Tuesday, Dec. 20th.—Inst. of Electrical Engineers, Savoy 
Place, Victoria Embankment, W.C.2. ‘‘ Some Aspects of 
Research in a Transport Undertaking,” D. Lemon. 6 p.m. 


Institution of Automobile Engineers. 

Monday, Dec. 19th.—BrRMINGHAM GrRapUATES: James Watt 
Memorial Hall, Great Charles Street, Birmingham. ‘ Motor 
Racing under the International Formula,” E. Roebuck. 
7.30 p.m. DeErBy CENTRE: Rolls-Royce Canteen, Night- 
ingale Road, Derby. “ Valves and Valve-Seat Technique 
for Automobile and Aero-Engines,” F. R. Banks. 7.30 p.m. 
Giascow CENTRE: 39, Elmbank Crescent, Glasgow. 
‘“*Commercial Motor Vehicles for Short Mileage Work : 
Their Design and Maintenance,” J. Shearman. 7.45 p.m. 

Institution of Civil Engineers. 

To-day, Dec. 16th.—BiRMINGHAM Assoc.: James Watt Memorial 
Institute, Great Charles Street, Birmingham. ** Repeated 
Stresses on Welded and Riveted Structures,’’ Professor 
F.C. Lea. 6 p.m. 

Saturday, Dec. lith.—London Students’ visit to Fraser and 
Chalmers Engineering Works, Erith, Kent. 

Thursday, Dec. 29th.—Bristowt Assoc.: Royal Hotel, College 
Green, Bristol. ‘‘ Road Accidents,”’ R. W. Grigson. 5 p.m. 

Institution of Electrical Engineers. 


To-day, Dec. 16th.—N.E. StupeNts’ Section: Newe House, 


Pilgrim Street, Newcastle-upon-Tyne. ** Some Experiences 
and Problems in a Supply Undertaking,” F. H. Orchard. 
7 p.m. 


Institution of Engineers and Shipbuilders in Scotland. 

Tuesday, Dec. 20th.—39, Elmbank Crescent, Glasgow. 
“Developments in Alloy Sections and Tubes for Marine 
Engineering,” A. B. Graham. 7.30 p.m. 

Institution of Mechanical Engineers. 

To-day, Dec. 16th.—Storey’s Gate, Westminster, S.W.1. First 
Report of Research Committee on High-duty Cast Irons. 
6 p.m. Easr Miptanps Brancn: Technical College, 
Derby. ‘The Forced Circulation Boiler,” R. E. Trevi- 
thick. 7.15 p.m. 

Monday, Dec. 19th.—LOoNDON GRapUATES: Storey’s Gate’ 
Westminster, S.W.1. “The Commercial Testing of High- 
speed Oil Engines,” P. H. Winter. 6.45 p.m. 

Institution of Structural Engineers. 

To-day, Dec. 16th—Miptanp Counties Branco: James 
Watt Memorial Institute, Great Charles Street, Birmingham. 
“Repeated Stresses on Welded and Riveted Structures,” 
Professor F. C. Lea. 6.30 p.m. WESTERN COUNTIES 
BraNncH: Merchant Venturers’ Technical College, Unity 
Street, Bristol. ‘‘ Architecture,’ C. F. W. Dening. 7.15 p.m. 

Iron and Steel Institute. 

Monday, Dee. 19th.—Cleveiand Scientific and Technical Insti- 
tute, Corporation Road, Middlesbrough. ‘Practice at 
the Works of the South Durham Steel and Iron Company, 
Ltd., and Cargo Fleet Iron Company, Ltd.,”’ J. Winter. 
7.30 p.m. 

Junior Institution of Engineers. 

To-day, Dec. 16th.—39, Victoria Street, 8.W.1. ‘*‘ The Mysteries 

of Clay,”’ Dr. H. Chatley. 7.30 p.m. 
Manchester Association of Engineers. 

Saturday, Dec. 17th.—College of Technology, Sackville Street, 

Manchester. Conversazione and dance. 6.45 p.m. 
North-East Coast Institution of Engineers and Shipbuilders. 

To-day, Dec. 16th.—Mining Institute, Newcastle-upon-Tyne. 

‘** Electric Propulsion of Ships,” L. R. Horne. 6 p.m. 
Physical Society. 

Tuesday, Dec. 20th.—Imperial College of Science and Tech- 
nology, South Kensington, 8.W.7. ‘The Structure of 
Proteins,” I. Langmuir. 5.15 p.m. 

West of Scotland Iron and Steel Institute. 

To-day, Dec. 16th.—‘‘ Societies’ Room ’’ No. 24, Royal Tech- 
nical College, Glasgow. ‘‘ The Changes in Iron and Steel 
at Atmospheric Temperatures,” J. H. Andrew. 7.15 p.m. 


1939. 


Chartered Surveyors’ Institution. 
Monday, Jan. 9th.—12, Great George Street, Westminster, 
S.W_l. ‘The Coal Act, 1938 (Part I): Unification of 
Coal Mining Royalties,” A. R. Thomlinson. 6.30 p.m. 
Engineering Public Relations Committee. 
Thursday, Jan. 5th.—Heriot-Watt College, Edinburgh, 1. 
Christmas Lecture. uC 


“Ships and their Engines,” E. C. 
Smith. 3 p.m. (also at Robert Gordon’s Colleges, Aberdeen, 
on Jan. 6th at 7.45 p.m. ). 

Friday, Jan. 6th.—Inst. of Electrical Engineers, Savoy Place, 
Victoria Embankment, W.C.2. Christmas Lecture. 
“Speed on Land and Sea and in the Air,” J. S. Irving. 
3 p.m. 

Institute of Transport. 

Monday, Jan. 9th.—Inst. of Electrical Engineers, Savoy Place, 
Victoria Embankment, W.C.2. “‘ Passenger Transport by 
Road in relation to Railway Services,’ Colonel A. S. 
Redman. 5.30 p.m. 

Institution of Automobile Engineers. 

Tuesday, Jan. 3rd.—Royal Soc. of Arts, John Street, Adelphi, 
W.C.2. ‘Track Vehicles,” H. E. Merritt. 7.45 p.m. 
Coventry GrapvuaTEs: Broadgate Café, Coventry. 
“*Gear Production with Pinion Type Cutters,” E. Byron. 
7.30 p.m. 

Institution of Civil Engineers. 

Wednesday, Jan. 4th.—MaNcHESTER Assoc.: Literary and 
Philosophical Soc., 36, George Street, Manchester. 
“Dugald Clerk and the Gas Engine,” W. A. Tookey. 
6.45 p.m, 





Tuesday, Jan. 10th.—Great George Street, Westminster, S.W.1. 
“The Conditions of Engineering Contracts,” E. J. Rimmer. 
6 p.m. NEWCASTLE-UPON-TYNE Assoc.: Mining Inst., 
Westgate Road, Newcastle-upon-Tyne, ‘‘ Methods of Coal 
Loading for Export Trade,” R. F. Hindmarsh. 7.30 p-m 
S. Wares anp Mon. Assoc.: ‘Town Hall, Newport. ‘ The 
Development of the Newport Main Drainage System,’ 
C. G. Cobbett, and ‘Some Problems in the Design ot 
Sewers,” J. R, Daymond. 6.45 p.m. 


Institution of Electrical Engineers. 

Thursday, Jan. 5th.—Savoy Place, Victoria Embankment, 
W.C.2. ‘The Application of Electric Heating to Domestic 
Hot-water Supply Systems,” J, I. Bernard. 6 p.m. 

Institution of Heating and Ventilating Engineers. 

Wednesday, Jan. 4th.—Inst. of Mechanical Engineers, Storey’s 
Gate, Westminster, S.W.1. ‘* Types of Furnaces and Fuel 
suitable for Heating Installations of 20,000,000 B.Th.1 
per Hour and Over,’ J. A. Macintyre. 7 p.m. 

Institution of Mechanical Engineers. 

Friday, Jan. 6th.—Storey’s Gate, Westminster, 8.W.1. Lowe 
Gray Lecture. ‘Some of the Aspects and Problems of 
the Development of High-speed Craft and its Machinery,’ 
H. Seott-Paine. 6 p.m. 

Institution of Sanitary Engineers. 

Friday, Jan. 6th.—Caxton Hall, Westminster, S.W.1. Presi 

dential Address, D. M. Watson. 6.30 p.m. 
Physical Society. 

Tuesday to Vhursday, Jan. 3rd to 5th.—Imperial College oi 
Science and Technology, South Kensington, 8.W.7. Annual 
Exhibition. 2.30 p.m. daily. 

Railway Club. 


Royal Scottish Corporation Hall, Fetter 


Thursday, Jan. 12th. 
Barrie. 


Lane, E.C.4. “The Taff Vale Railway,” D. 8. 
7.30 p.m. 
Royal Society of Arts. 
Wednesday, Jan, 4th.—John Street, Adelphi, W.C.2. Mann 
Juvenile Lecture, ‘‘ The Magie of Invisible Rays,”’ P. M. 8. 
Blackett. 3 p.m. 
Rugby Engineering Society. 
Wednesday, Jan, 4th,—Conservative Assembly Room, Albert 
Buildings, Rugby. ‘ Feed Water Heating,” A. L. Jenkins 
7.30 p.m. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Mr. R. J. Munpourne, Assoc. M. Inst.C.E., M. Inst. Gas E., 
F.C.S., has been elected a member of the Executive Committee 
and Council of the Bribery and Secret Commissions Prevention 
League, Incorporated. 

Perrers, Ltd., announce that at an extraordinary general 
meeting to be held in London on December 30th, a resolution 
will be proposed to the effect that the name of the company 
should be changed to Associated British Engineering, Ltd. 

Mr. H. L. Guy, chief engineer of the Metropolitan-Vickers 
Electrical Company’s mechanical engineering department, has 
been elected to the Council of the Royal Society on the nomina- 
tion of that Council. Mr. Guy became a Fellow of the Royal 
Society in 1936, and is a member of the Engineering Sciences 
Sectional Committee. 

THe GENERAL Ecectric Company, Ltd., has opened two 
new stores depéts—one in Londonderry, Northern Ireland, and 
the other in Bradford. The address of the Londonderry depét 
is 12, Foyle Street, and Mr. W. A. McClay has been appointed 
to take charge of it. The Bradford depét is at 109, Thornton 
Road, and is under the supervision of Mr. W. H. Cliff. 








LAUNCHES AND TRIAL TRIPS. 


Favuzon, steamship ; built by William Gray and Co., Ltd., to 
the order of Compagnie de Navigation d’Orbigny ; dimensions, 
length 405ft., breadth 55ft., depth 25ft., 7500 tons deadweight. 
Engines, triple-expansion, cylinders 244in., 42in. and 70in. 
diameter by 48in. stroke, pressure 2201b. per square inch. 
Trial trip, December 7th. 

British TENACITY, motor tanker; built by Swan, Hunter 
and Wigham Richardson, Ltd., to the order ot British Tanker 
Company, Ltd.; dimensions, length 481lft., to carry 12,200 tons 
deadweight. Engines, four-cylinder opposed piston. Launch, 
December 8th. 

RowaL.eN CAstLe, cargo liner ; built by Harland and Wolff, 
Ltd., to the order of Union-Castle Mail Steamship Company, 
Ltd.; dimensions, length 474ft., breadth 63ft., depth 37ft.. 
gross tonnage 7850. Engines, two-stroke double-acting, 
Launch, December 8th. 











CATALOGUES. 


WESTINGHOUSE BRAKE AND SIGNAL CoMPANY, Ltd., 82, 
York Way, N.1.—A set of booklets describing the firm’s metal 
rectifiers and their uses. 

Burton, GrirrirHs AND Co., Ltd. Abridged machine tool 
catalogue, illustrating and briefly describing the wide range of 
tools the company handles. 

Norrney Boyce Rotary ENGINEERING Company, Ltd., 
Thames House, London, S.W.1.—A new pamphlet on rotary 
compressors and vacuum pumps, 

Ruston AnD Hornssy, Ltd., Lincoln.—A loose-leaf brochure 
giving details of oil engine lighting sets from 1-75 kW up to 
25 kW for direct or battery charging. 

F. Brasy anv Co., Ltd., Winterstoke Road, Bristol.— 
Particulars of the Braby-Bristol air raid shelter, incorporating 
the Nicol-Cowap unit construction. 

B. J. Hatt anp Co., Ltd., Stourton House, Dacre Street, 
S.W.1.—A booklet describing the drawing-office and photo 
print room equipment the firm makes. 

Lronire Company, Ltd., 11, Old Queen Street, S.W.1.-- 
Particulars of the application of “ Lronite ’’ to concrete paving 
and flooring and the waterproofing of structures. 

Warres Dove Brtrumastic, Ltd., Collingwood Buildings, 
Newcastle-on-Tyne, 1.—A folder showing the applications of 
‘“ Bitumastic ” preparations to industrial buildings and plant. 

KESTNER EVAPORATOR AND ENGINEERING Company, Ltd.— 
5, Grosvenor Gardens, S.W.1.—-Leaflet 258, describing the 
“‘Merilene ” system of heating to high temperatures without 
pressure. 

Bascock anp Witcox, Ltd., Babcock House, Farringdon 
Street, E.C.4.—Brochure No. 1262, describing the water-tube 
boiler as applied to industrial plants. Booklet 254, dealing in 
detail with sulphur burners. 
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A Seven-Day Journal. 


The sum of £17,000 will be 
spent over the first two years in reconstruction and 
equipment, and the hope is expressed that the new 
station will be ready for service about May, 1939. 
In the meantime work is being done both in the 


The British Agricultural Engineer. 


In a Journal note of November 25th we recorded 
the formation of the Institution of British Agricul- 
tural Engineers. The first paper was recently read 
before the Institution by Colonel Philip Johnson, who 
dealt with the subject of ‘The Past, Present, and 
Future of the British Agricultural Engineer.” Even 
up to fifty years ago, the speaker said, British agri- 
cultural engineering enjoyed a world-wide prestige, 
but in his view the present position of agricultural 
engineering in this country was deplorable. With a 
few notable exceptions, all the great advances in 
agricultural engineering which had taken place during 
the last fifty years had been brought to fruition, if 
they had not originated, overseas. Russia had 
turned to the engineers of other nations when she 
decided a few years ago to mechanise her farming. 
That was even the case with several of our own 
Colonies and Dominions. It was not enough, Colonel 
Johnson went on to say, that we should train appren- 
tices in the shops of our agricultural implement 
makers. In order to advance the prestige of British 
agricultural engineering much higher qualifications 
than could thus normally be obtained were needed, 
along with a much wider experience. By means of 
diagrams and lantern slides, the far too common lack 
of a background of sound mechanical knowledge and 
experience in agricultural engineering design was 
illustrated. With regard to the future education und 
training of the agricultural engineer, that, he said, 
must remain primarily in the hands of the schools, 
colleges, and universities, but, he thought, the newly 
formed Institution could do much to hasten facilities 
for that training. Manufacturers might well follow 
the lead which had been given by the Ford under- 
taking, in forming its own Institute of Agricultural 
Engineering. Once these highly qualified agricul- 
tural engineers were trained, there would, he felt, 
be no fear for their future employment. The mechani- 
sation of agriculture all over the world was going on 
at such a rapid rate that he was convinced whatever 
was done to increase the number of qualified agri- 
cultural engineers, there would be a definite shortage 
of them for many years to come. 


New Sheffield Metallurgical Laboratory. 


On Thursday, December 15th, the new metal- 
lurgical laboratory, which has recently been built 
and equipped for the Naval Ordnance Inspection 
Department at Sheffield, was formally declared open 
by Sir William Bragg, the President of the Royal 
Institution. The ceremony took place in the presence 
of representatives of the three defence Services, 
members of metallurgical staffs of several universities, 
and representatives of other scientific bodies and 
industry. The new laboratory has been given the 
name of the Bragg Laboratory. Following the open- 
ing, a luncheon was held under the chairmanship of 
Mr. C. 8. Wright, Director of Scientific Research at 
the Admiralty. Speaking after the luncheon, Sir 
William said that the laboratory was up-to-date and 
efficient in all its equipment. - In his opinion, testing 
had in recent years become really a fine art, and it 
would draw more and more skilled men, who would 
find positions as heads of testing establishments. In 
his reply, Mr. Wright stressed the need in laboratory 
work for men of originality and ideals, and he made 
an appeal to outstanding men in our universities to 
take up laboratory and testing work. His opinion 
was, Mr. Wright continued, that in any war the out- 
come would depend on our being up-to-date, compared 
with the enemy, in new weapons and in new ways of 
countering weapons. Our standard of efficiency 
depended on our having in the service of the Admiralty 
first-class scientists. Speaking about the equipment 
of the newly opened laboratory, Mr. Wright stated 
that work, which formerly required four or five days 
to complete, could now be accomplished in less than 
four hours, representing considerable saving both in 
time and money. In a short closing speech Mr. A. J. 
Grant, the Master Cutler, spoke of the very happy 
relations which existed between the firms in 
Sheffield and district and the Admiralty laboratory. 
A description of the laboratory appears on page 706 
in this issue. 


British Coal Utilisation Research Association. 


On Wednesday, December 14th, the first ordinary 
meeting of the British Coal Utilisation Research 
Association took place at Caxton Hall, Westminster, 
under the chairmanship of Sir Evan Williams, the 
President of the Association. The work of the Asso- 
ciation, which, it may be recalled, was formed at the 
end of April last, has now been organised, and the 
membership of the Association includes all sections of 
the coal and appliance manufacturing industries, 
Support has been received from the industries, and 
from the Department of Scientific and Industrial 
Research. Existing premises, complete with a rail- 
way siding, have now been secured on a site adjoining 


an experimental station. 


domestic and the industrial sections, and good 
results relating to the use of natural smokeless fuels 
and smoke reduction are being obtained. A special 
committee has been set up in conjunction with the 
Mining Association of Great Britain and the Coal 
Utilisation Council to deal with the question of pro- 
ducer gas transport. This work will be designed to 
supplement the important researches which are now 
being carried out at the Fuel Research Station. As 
already recorded in these pages, Mr. J. C. Bennett 
has been appointed Director of the Association, and 
Dr. Bangham, Dr. Heywood, and Mr. J. S. Hales 
senior research officers; altogether, thirty persons 
have been appointed to the scientific staff. On the 
administrative side, Mr. N. de G. Fortman has been 
made assistant to the Director, while Mr. Andrew 
McClure has been appointed secretary. The thanks 
for active support in launching the Association are 
especially due to Sir Frank Smith and Mr. A. L. 
Hetherington, of the Department of Scientific and 
Industrial Research ; Sir Harold Hartley, the Chair- 
man of the Fuel Research Board; Dr. Sinnatt, the 
Director of the Fuel Research Station ; and to Mr. 
Harman Lindars, the Chairman of the Council. 


A New Yorkshire Gas Grid. 


On Wednesday, December 14th, it was announced 
that the first steps had been taken to establish a far- 
reaching scheme of coal gas distribution, by means of 
a system of underground pipes, in the district of West 
Yorkshire, where there is a wide variety of industries. 
The scheme, which, it is estimated, will involve the 
construction of large gas producing and purifying 
plants at colliery pitheads, to supplement the existing 
sources of gas supply, is sponsored by the United 
Kingdom Gas Corporation, which controls no less 
than seventy-three gas undertakings in contiguous 
groups in various parts of the country. The district 
of West Yorkshire has been chosen for a beginning 
on account of the steady power demand of the 
diversified industries throughout the year. In this 
district it has been possible to plan a grid system of 
gas production and distribution which, it is expected, 
will keep all the interested industries supplied with 
controlled heat and power at a minimum cost and with 
maximum efficiency. The scheme, which is the initial 
fulfilment of plans prepared and developed over many 
years by Colonel W. Moncrieff Carr, the managing 
director of the United Kingdom Gas Corporation, has 
received parliamentary sanction, and the erection of 
the first pithead plant has been begun and is now well 
advanced. It involves the linking up of the gas 
undertakings serving nineteen different communities, 
representing a total capital investment of some two 
million pounds. These different systems are to be 
interconnected by means of about 75 miles of high- 
pressure distribution mains, having trunk lines with 
a pipe diameter of 18in. The full scheme which is 
envisaged by Colonel Carr is a vast national pro- 
gramme of gas production and distribution, which he 
hopes to see established either by private enterprise 
or by the Government. 


The Electrical Industry and the Anglo- 
American Trade Agreement. 


A STATEMENT has just been issued by the 
B.E.A.M.A. assessing the effects of the Anglo- 
American Trade Agreement and the American- 
Canadian Trade Agreement on the British electrical 
industry. The aspect of the home market and the 
position of the industry of electrical manufacture as 
a major exporting industry are both considered and 
are supported by statistics. It is pointed out that in 
the home market concessions have been granted on 
twelve classes of electrical goods, while under the 
operation of the most-favoured-nation clause the con- 
cessions made to America are applicable to other 
nations. This is a handicap to British industry, 
which brings with it no corresponding advantage. 
As the result of the reduction of import duties on 
these goods, which include vacuum cleaners and 
refrigerators, upon which large sums have been 
expended, intensified competition will be experienced 
in the home market from a number of countries and 
our capacity to export will be also affected. The 
reductions which have been made in the United States 
imports duties are set out, but it is pointed out that 
as the United Kingdom electrical industry is not, and 
does not seem likely to be, a serious competitor in 
the American market, the concessions which have 
been made to the United Kingdom electrical exporters 
are of doubtful value. In the Colonial markets of the 
Empire a number of electrical items are also affected. 
In these markets the United Kingdom electrical 
industry has received a definite setback. In many 





West Brompton Station, and are being equipped as 





instances the margins of preference hitherto enjoyed 


by the British manufacturer have been reduced, thus 
intensifying the already keen competition in these 
countries. In an agreement of this character, the 
statement concludes, it is inevitable that there should 
be sacrifices on the part of some industries, in order 
that other industries may obtain advantages. The 
British electrical manufacturing industry recognises 
that the Anglo-American Trade Agreement represents 
a great achievement on the part of those responsible 
for it, and the hope is expressed that a freer move- 
ment of trade and a greater measure of prosperity will 
result. 


The Fuel Research Board. 


Tue annual report of the Fuel Research Board for 
the year ended March 3lst, 1938, was published on 
Monday, December 19th, by the Stationery Office. 
It states that definite advances have been recorded in 
work covering subjects as diverse as the preparation 
of coal for the market ; the production of gas and 
smokeless fuels; the conversion of tar into motor 
spirit and fuel oils ; the complete gasification of coal 
and the building up of motor spirits from the products 
thus obtained ; steam raising and domestic heating. 
A large number of subsidiary investigations are also 
described. Special attention is called to the progress 
which has been recorded in the last few years in the 
national survey of the coal measures of this country. 
There are nine laboratories now engaged in this 
work, and altogether complete surveys have been 
carried out of sixty-five seams, while work on over 
fifty others is in hand. Full and reliable data on 
approximately 50,000 million tons of coal have now 
been collected and co-ordinated. This represents 
about a quarter of the proved coal reserves of Great 
Britain, and a much larger proportion of those which 
are likely to be in active development in the near 
future. A stage in the work has now been reached, 
the report states, where the results are being utilised 
both to help the more rational development of the 
various seams, and in the work of indicating the 
distribution of coal with special characteristics. The 
way in which the examination of the minute physical 
characteristics of coal is now able to play a part in 
the solution of practical problems is described. 
Another field in which noteworthy progress has been 
recorded is in the study of methods of producing coke. 
One aspect of this task is to study the blending of 
coals in order to extend the range of coals from which 
good metallurgical coke can be obtained. Another 
important section of the report is devoted to the total 
conversion of coal into gas, and the use of the products 
to produce motor spirit hy synthesis, and lubricating 
oils, wax, and soap by secondary treatment. The 
section of the report dealing with the coal dust engine 
is reprinted elsewhere in this issue. 


Safety in Coal Mines. 


THE report of the Royal Commission on Safety in 
Coal Mines which was appointed in 1935 and has sat 
under the presidency of Lord Rockley, was issued on 
Wednesday, December 21st, by the Stationery Office. 
The Commission recommends that the Act of 1911 
should be revised, and in general be confined to 
matters of principle, and that technical details should 
be dealt with by general regulations or orders, which 
can be varied from time to time in the light of chang- 
ing conditions and experience. It is further proposed 
that the administrative staff, both at the Department 
of Mines and in the inspectorate, should be 
strengthened and reorganised in order to give the 
Department and the inspectors a bigger sphere of 
activities, greater authority, and wider powers. It 
‘is further suggested that the co-operation of the 
industry itself should. be enlisted, and the co-opera- 
tion of the workers sought to secure and maintain 
a high standard of qualifications and practice in 
management. Among the more practical recom- 
mendations are those relating to more definite 
standards of ventilation, better and _ intensified 
systems for the supporting of underground workings, 
and a more general application of the principles of 
the control of roads, all of which matters have been 
the subject of recent research. The law with regard 
to safety lamps should be recast and the precautions 
against the dangers of explosions, which may be 
caused by naked lights, electricity, shot-firing, and 
coal-dust, should, the Commission states, be 
strengthened. Attention is drawn to the more 
systematic training of mine workers, more especially 
the young workers, and in this connection it is recom- 
mended that the minimum age at which boys may 
be employed in underground work should be raised 
to the age of fifteen. With regard to silicosis, the 
Commission recommends that further provisions 
should be made to prevent the dangers which may 
arise from the inhalation of coal-dust and other 
dangerous dusts. The Commission’s report is 
unanimous except with regard to certain reservations 








which have been made by four of its members, 
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(Continued from page 666, December 16th). 


( a the many machine tools driven individually by 
J electric motors, the planer has been one of the 
most successful. The Ward-Leonard system utilises 
a main reversing D.C. driving motor supplied with 
current from a motor generator set. Speed variation 
up to the usual range of 10 to 1 can be obtained 
partly by shunt control on the main motor and partly 
by voltage control of the generator field. Reversal is 
obtained at each end of the table stroke in the case 
of the Metropolitan-Vickers equipments by built-in 





by the Lancashire Dynamo and Crypto Company, 
Ltd., offers the foregoing and other advantages. 
It has not undergone any radical change so far as 
the original principles are concerned, although modifi- 
cations have been made as the result of experience. 
Whilst the tool is traversing a gap between two 
surfaces some distance apart the speed of the cutting 
stroke may be automatically increased. There 
is also a control which enables the tool to enter 
the metal slowly and to speed up to the maximum 





be used for cutting both ways or for cutting one way 
and returning at a higher speed. 

The various parts constituting the electrical driving 
equipment are shown in Fig. 68. Coupled through 
gearing to the table, the driving motor provides the 
whole of the speed variation and table reversal. The 
mechanical connection to the planer for reversing the 
table takes the form of a substantially built switch 
connected by a light rod to the reversing levers. 
Switches and regulators are contained in an iron-clad 
panel with a glazed front within easy reach of the 
operator. There are two pairs of push-buttons, and 
each pair serves for starting, stopping, and inching. 
Unless it is used for raising the cross slide, the 
motor generator which supplies the planer driving 
motor has no mechanical connection with the machine 
and can be placed in any convenient position. The 
motor driving the motor generator set may, of course, 




















FiGs. 65 TO 67—WARD LEONARD EQUIPMENT FOR ELECTRICALLY OPERATED PLANER 


master switches operating reversing contactors 
housed in the main control panel and in circuit with 
the generator field. The motor generator set, main 
motor, and control panel associated with a Metropoli- 
tan-Vickers planer equipment are shown in Figs. 65 
to 67. In many cases the planer feed is 
operated electrically by a D.C. motor also supplied 
by the motor generator. This motor is a constant- 
speed intermittently rated low inertia machine 
operated by contactors under the control of a feed 
switch dependent on the movement of the table, and 
a “knock-off” switch allows the motor to rotate 
through the few revolutions necessary to apply the 
feed. During the return stroke the table speed is 
increased. Since this and other electric planer 
driving equipments working on the Ward-Leonard 
system were first introduced the system has 
been applied to other reciprocating tools. Prior 
to the introduction of the electric planer drive diffi- 
culty was experienced in many cases in meeting the 
demand for higher speeds and heavier cuts arising 
from the advent of high-speed cutting steels. The 
problem of absorbing energy stored in the moving 
parts had to be solved. With the electrical system 
this energy is put to useful account instead of being 
lost. On the return stroke current is returned to the 
line. A wide range of speeds is available from a slow 
cutting speed to quick return with a high efficiency at 
all speeds. The smoothness with which acceleration 
and reversal occur and the accuracy with which the 
length of the stroke is controlled are features of the 
system which engineering firms have not been slow 
to appreciate. 


The Lancashire planer drive 1909 


introduced in 





rate until it is just about to leave the metal, when the 
speed drops. It enables larger cuts to be taken 
at relatively high speeds, prolongs the life of 
the tool, and avoids breaking the edges of a casting 
being machined. The standard Lancashire equip- 
ment provides twenty-one cutting speeds with a range 
of 4 to | and return speeds with a range of 2 to | 
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FIG. 68—ARRANGEMENT OF DRIVING EQUIPMENT 


above the maximum cutting speed. Hence the cutting 
speeds might range between 20-80ft. per minute and 
the return speeds from 80—-160ft. per minute. For 
edge planers and for those having double cutting 
boxes the overall range is variable from a maximum 
to a@ minimum on each stroke so that the planer can 





be an A.C. or D.C. machine. Actuated on the cutting 
stroke by tappets fitted to the planer table and 
adjustable for varying lengths of stroke, the accelerat- 
ing device is wired up to the speed regulators in the 
main control panel for the purpose of increasing or 
decreasing the planer motor speed. On the return 
stroke the tappets glide over the switch levers and 
are inoperative. If the planer is required to cut 
and accelerate in both directions, the accelerating 
device is designed accordingly. It can be put out of 
action at the control panel and the need for stopping 
the machine for the removal of the tappets is avoided. 
The functions of the accelerating device are (1) to 
increase the return speed between cuts when two or 
more surfaces some distance apart are being planed, 
whilst ensuring that the tool enters the work at the 
proper cutting speed, and (2) to increase the cutting 
speed after the tool has started the cut, thus 
reducing the shock on the tool point and prolonging 
the life of the cutting edge. If necessary, the cutting 
speed can be reduced before the tool leaves the work 
to prevent any chance of breaking the casting edges. 

Starting, stopping, and inching may be controlled 
at any point of either stroke by push-buttons, which, 
if desired, they may be cut out of circuit by a master 
switch, and reversal of the planer can be obtained by 
a hand lever. If the power fails the planer continues 
its cycle and runs and reverses until the table comes 
to rest, together with the motor generator set. 
At each reversal a perfect cushioning effect occurs. 
The accuracy of reversal obtained with the electric 
drive is an important advantage. 

Generally speaking, old planing machines and 
reciprocating tools are strongly built and are suit- 
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FIGS. 69 AND 70—ELECTRICALLY OPERATED PLANING MACHINES 
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able for increased speeds. The Lancashire system can | generator set and the driving motor—the efficiency | vice versd: Immediately the tool is clear of the work 
usually be applied to these old tools with little altera-|is claimed to be high. The drive incorporates an|at the end of the return stroke, the feed motion 
tion to existing mechanical parts. Belts and belt-! electric feed and power traverse drive, which covers | starts and feed adjustments can be made without 



































FiG. 71—OPEN SIDE PLANING MACHINE FIG. 72—PLANING MACHINE WITH TANDEM TABLES 


shifting gear are removed, and as a rule the reversing | a wide range of feeds with one motor and its controls, | stopping the machine. Refinements of the modern 
motor can be coupled to the existing shaft. Although | enabling quick power traversing of the cross slide} planer drive are: A cross “slide locking motor,” 

which saves time when releasing and tightening nuts ; 
a “‘ double cutting switch”’ for obtaining cutting speeds 
aa eet TF in both directions; a “spotting switch” which 
reverses the planer at exactly the same spot irrespec- 
tive of any speed alteration, and push-buttons 
covering all possible requirements, including inching 
on cut and return strokes, speed adjustments, and 
table reversals, allowing variations of stroke 
lengths. 

In Fig. 69 is shown a 5ft. by 5ft. by 15ft. Summers- 
kill planer used for planing heavy castings for power 
presses. It is designed for cutting speeds of 19ft. 
to 77ft. per minute, and return speeds of 90ft. to 
154ft. per minute. The electrical equipment was 
supplied by Lancashire Dynamo and Crypto, Ltd. 
Rated at 30 H.P., 600/1300 r.p.m., the main motor is 
supplied by the generator of the motor generator 
set driven by a 440-volt squirrel-cage motor running 
at 1455 r.p.m. The traverse motor is a 5 H.P. 
machine running at 920 r.p.m. Another planer 
electrically equipped by the Lancashire Dynamo 
and Crypto Company is shown in Fig. 70. It is a 
13ft. 6in. by 12ft. by 27ft. Craven planer, also used 
for heavy castings (chiefly steel) for hydraulic presses. 
It is designed for cutting speeds of 1L5ft. up to 150ft. 
per minute, with the same return speeds. The main 
driving motor is a 350-volt, 100 H.P., 475/950 r.p.m. 
machine. The generator of the motor generator 
set is driven by a 130 H.P. squirrel-cage motor 
running at 975 r.p.m. Motors for cross and vertical 
planing are each rated at 15 H.P. 

The electrically operated planing machines made 
by John Stirk and Sons, Ltd., of Halifax, are 
known as Hiloplanes. They have built-in revers- 
ing motors, electric feeds, power traverse motions, 
power elevation to the cross slide, and magnetic 
tool relief. Reversal of the table is effected by 
supplying current to the motor from a special 
generator, which may, of course, be driven by a 
D.C. or A.C. motor. By controlling the field of 
FIG. 73—PLANO-MILLING MACHINE the generator it is made to operate at variable voltage 
; ; and with alternate polarity, as in the other equip- 
the electric planer drive comprises three electrical | and tool-boxes. Multiple push-button controls are | ments previously described. The variation in voltage 
machines—the dynamo and motor of the motor|used for changing from feeding to traversing, and | causes the separately excited motor to run at variable 
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FiG. 74—ELECTRICALLY DRIVEN SPINNING FRAMES FIG. 75—ELECTRICALLY DRIVEN PACKETING MACHINES 
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speed, while the alteration in polarity causes reversal 
in the direction of rotation. 

The patented split field system is claimed to offer 
important advantages. A disc master switch actuates 
two contactors which without the aid of other switch- 
gear gives the reverse and quick return of the table. 
This resu.t is effected by dividing the shunt field 
windings of the generator and motor into two sections. 
On the generator the two sections are connected in 
opposition to one another, and alternate polarity 
results from the individual excitation of the sections. 
On the motor field the sections are connected to assist 
each other and one is permanently excited. The 
second section is only excited during the cutting stroke 
and by energising and de-energising this section a 
suitable cutting speed and quick return are obtained. 
The natural range of the system may be extended 
indefinitely by variation of the generator voltage, and 
two shunt regulators on standard machines enable the 
cutting and return speeds to be varied independently. 
Although reversals are prompt, a cushion device, self- 
adjusted according to varying speed conditions, 
length of stroke, and load on the table, causes them 
to be made without shock. 

Feeds to the tool-boxes and auxiliary motions, 
such as the power traverse of the slide and cross slide 
and side heads and the elevation of the cross slide, 
are provided by a patented supplementary motor. 
The feed is practically instantaneous. The motor 
makes only half or a full turn and broad and fine 
feeds take place in about }in. of the table travel. 
Extreme accuracy of the stroke is also secured. 
There is literally no limit to the feeds which can be 
provided. Common ranges are from !/,,4in. to lin., 
but Hiloplanes have been built for a feed of 6in.. 
for marking off a finished surface by accurately 
pitched lines, and even this does not represent the 
maximum. 

The Stirk openside Hiloplane shown in Fig. 71 has 
a built-in reversing motor which drives the table 
through a train of single helical gears in the bed, 
engaging with a helical steel rack on the underside 
of the table. The standard speed range on the cutting 
stroke is from 35ft. to 220ft. per minute, and the 
return speeds from 150ft. to 220ft. per minute. On 
the 42in. by 36in. by 6ft. Hiloplane, with tandem 
tables, shown in Fig. 72, Stirk ‘* Wonworm ”’ trans- 
mission is used. This machine, which is now in service 
in one of the principal railway works, has the driving 
motor built in at an angle of 45 deg. with respect to 
the bed, and is directly coupled to a worm which 
engages with a straight rack. The worm is cut on a 
solid forged hardened and ground shaft, while the 
rack is of special cast iron. Intermediate gear has 
been entirely eliminated and high efficiency has conse- 
quently been secured. The motor runs at very low 
speed and the drive is said to exceedingly smooth. 
Special features of these machines apart from the 
split field system, &c., are an electric pump con- 
nected to a tank in the cross rail for lubricating 





the machine, a solenoid valve, which opens only 
when the table has been started, feed and patented 
universal swivelling and relieving heads operated by a 
built-in solenoid, which give tool relief on the 
return stroke at any angle to which the head is tilted 
—a feature claimed to be invaluable for taper planing. 

In Fig. 73 is shown a heavy duty plano-milling 
machine built by Kendal and Gent (1920), Ltd., for 
machining components for large oil engines, locomo- 
tives, and similar work. Special features reduce the 
necessity of resetting the work piece a number of times. 
The universal character of the general motions and 
other featuresenable exceptional outputsto be obtained, 
particularly when the machine is in operation on work 
which calls for the simultaneous use of a number of 
heads. The machine can deal with work 12ft. wide, 
8ft. high, and 28ft. long. It has four spindles, two 
vertical spindles on the cross slide, and one horizontal 
spindle on each upright. The left-hand vertical 
spindle and the horizontal spindle on the same side 
can swivel 20 deg. on each side of the centre line. The 
table bed is 52ft. long, and controls for its movement 
are on each side of the machine in convenient posi- 
tions for the operator. A 7 H.P. reversicle motor 
elevates the cross slide. Separate 30 H.P. motors 
with a speed variation of 4 to 1 drive the spindles on 
this slide. For driving the spindles on the hori- 
zontal saddles on the uprights g 60 H.P. variable- 
speed motor is employed. A 20 H.P. reversible motor 
operates the feed motions to the table and saddles. 
All the motors and control gear were supplied by the 
Metropolitan-Vickers Electrical Company. The con- 
tactor control panels have interlocking devices 
governing the feed motor control. In the event of any 
spindle on the machine stopping the feed motor is 
automatically brought to rest, thus preventing 
damage to the milling cutters. It is impossible to 
operate the feed motions without first starting the 
spindle required for the particular operation in hand. 
When it is necessary to move the table and saddles for 
setting purposes, a change-over switch is operated to 
enable the necessary motions to be made. The push- 
button controls are placed at points which enable the 
operator to start, stop, inch, and reverse every motion 
from the normal operating position. 

Although the machines illustrated and described in 
this series of articles are for wood and metal working, 
innumerable examples might, of course, be given of the 
use of the individual drive in other industries. The 
advantages which the drive offers in the textile 
industry in the way of compactness and freedom from 
obstructions is well exemplified by the illustration 
Fig. 74, which shows ninety-six G.E.C. squirrel-cage 
motors driving spinning frames in the Lun Chon 
cotton mill of the China Printing and Finishing Com- 
pany, Ltd., Shanghai. Another example of individual 
electric driving is given by Fig. 75, which shows 
G.E.C.  squirrel-cage motors driving packeting 
machines in the works of the Rizla cigarette paper 
manufacturers at Wembley. 








The Burma-Yunnan 


Road and Railway. 


By Professor C. A. MIDDLETON SMITH, M.Sc.. M.I. Mech. E. 
No. I, 


Hone Kone. 


T the present time about 170,000 Chinese are at 
{4 work on road construction and in making detailed 
surveys for rail communication in the large interior 
province of Yunnan, in Western China. A Chinese 
engineer, engaged on survey work connected with the 
railway from the city of Yunnanfu,* in the interior of 
China, to the Burma frontier, recently travelled 
several hundreds of miles to Hong Kong in order to 
obtain technical details concerning the Burma rail- 
ways. He described some of his recent work to the 
writer, who as a result became greatly interested in 
these two astonishing engineering projects now being 
worked out, viz., a railway and the new motor roads 
that will connect, by mechanised vehicles, towns in 
the far distant interior of China with Burma and the 
port of Rangoon. 

This construction is being carried on in a part of 
the world practically unknown to Europeans, except 
a few bold and adventurous travellers and those 
British officials who were sent out at various times to 


survey the old trade routes with a view to suggesting | 


improvements. The new mechanised trade routes 
between Burma and China will traverse ‘‘ the high 
Eaves of Asia.”” The introduction of wheeled traffic 
on these trade routes will have very important 
economic and probably unexpected political results. 
The British Empire will certainly benefit when the 
work is completed. 

This railway is of especial interest to British engi- 
neers for at least two reasons. It has been strongly 
advocated for many years by the British in order to 
increase the trade between Burma and China. When 





*This centre of Provincial Government is now officially 
known as Kumming. The Chinese have a disconcerting practice 
of changing the names of towns when Governments change. 
Yunnanfu is the name that is commonly used in English books. 
‘Fu’ means centre of government, so that ‘‘ Yunnanfu ” 
shows that the town is the centre of government for the province 
of Yunnan. 





the line is completed it will be possible to transport 
machinery into the western provinces to places which 
have hitherto been, for all practicable purposes, 
inaccessible for heavy loads. Engineers will, how- 
ever, be chiefly interested in the tremendous natural 
obstacles in the path of those building a railway or a 
road, from China into Burma; they are of a colossal 
magnitude, far greater than those met with in the 
route suggested for mechanised vehicles in any other 
part of the world. The construction of the Canadian 
Pacific Railway over the Rocky Mountains was a 
much easier problem. The challenge presented by 
Nature to the Chinese engineers, now engaged upon a 
task that might seem to be almost quixotic, must make 
the struggle upon which they are engaged one of 
absorbing interest to those who, because of their 
technical training, are able to appreciate fully the 
ingenuity, skill, and perseverance that are demanded 
for the successful completion of the work. 


THe New OvtTLooxk In Cura. 


As far back as 1865 an English missionary who had 
spent many years in China realised the imperative 
need in the country for improving roads, building 
railways, and replacing man power by mechanisation. 
** The choice for China,” he then wrote, “‘ lies between 
steam and anarchy.” ‘To the delay in the introduc- 
tion of steam power can be attributed the following 
fifty years of anarchy in many parts of China. It is 
impossible to estimate the amount of human suffering 
and the loss of lives because of the opposition for 
decades of officials (with minds saturated in the static 
philosophy of the Chinese classics) to the many 
suggestions made by foreigners for the use of steam 
power in China. Fortunately, there has recently been 
a complete change in outlook in Chinese official circles. 
There is now a demand for mechanisation from all 
sections of the educated classes. 

Let us consider the reasons for the active work now 
being done to increase communications in the interior 





of China. Chung-king, in one of the interior western 
provinces, Szechwan, is now the headquarters of the 
Chinese Government. ‘That province has some 71 
million inhabitants ; it is very fertile and is rich in 
minerals. It borders Tibet ; adjacent to it is the 
province of Yunnan, which borders Burma. The 
objective of the Chinese Government is to provide, 
as quickly as possible, facilities for wheeled traffic 
between the important city of Yunnanfu, and the 
port of Rangoon. From Yunnanfu motor vehicles 
connect up with Szechwan, and later the railway from 
Burma will be extended to that province. It is hoped 
to increase the deliveries of munitions and stores for 
the Chinese armies in the interior provinces by using 
the port of Rangoon, the new roads and—later on— 
the railway to Yunnanfu and Szechwan. 


Tue New Roaps IN CHINA. 


It is true that “ necessity is the mother of inven- 
tion,”’ but it is the instinct for self-preservation that 
has made the Chinese push ahead with these new lines 
of communication to the sea. Tremendous efforts to 
increase communications had been made just before 
and since the Japanese invasion. The total mileage 
of new road construction in China in the last five 
years is almost incredible. Great progress has been 
made in connecting towns in the south-western and 
in the south-eastern provinces. A reliable European 
agent recently informed the writer that since the 
Japanese invasion—about fourteen months ago—more 
than 150,000 motor vehicles (mostly lorries) have been 
landed in Hong Kong destined for the interior of 
China. They were nearly all of American (many 
Canadian) and German make. Unfortunately, the 
network of waterways in the Canton delta involves 
the use of numerous ferries, although in many places 
new bridges have been built. Many of the vehicles 
were shipped from Hong Kong to the French port of 
Kwang Chow, in Kwangtung province, to the south 
of Hong Kong. From Kwang Chow they ran on the 
new roads to Chengtu, in Szechwan, a distance of 
1000 miles. From Haiphong, in French Indo-China, 
motor vehicles run up to Kwangtung province, in 
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CHINA AND NEIGHBOURING COUNTRIES 


South-East China, a distance of 1000 miles. In a few 
weeks it will be possible to motor from Hong Kong to 
Yunnanfu, in the interior of China, and thence to 
Burma. In 1937 through traffic by motor vehicles 
was established between Nanking, on the Yangtze, 
and Yunnanfu. 

Although in March last no major bridge had been 
erected on the Yunnan and Burma road, remarkable 
work has been done by the peasants building the 
road. They have no machinery—‘“ their nearest 
approach to a machine is a cylindrical boulder, which, 
with the help of a water buffalo, does duty as a steam 
roller.” In other parts of China large numbers of 
peasants have been building roads with almost 
primitive tools, but in many cases supervised by 
competent engineers. 

The invasion of China by the Japanese has accom- 
plished what the expert advice of foreign engineers, 
and frequent diplomatic representations by the 
British, over a period of about seventy years had 
failed to do. It is probably difficult for the average 
reader to realise that until twenty years ago there were 
no roads at all over Central and South China. There 
were thousands of miles of single-file paths, many of 
them paved, along which countless coolies trudged, 
one behind the other, carrying heavy loads for long 
distances. Officials and wealthy merchants were— 
and in some places are still—carried in sedan chairs. 
In 1912, when the writer visited the largest city in 
South China for the first time, he was astounded to 
find the paved and crooked streets only about 10ft. 
wide from house to house. ‘Canton is a city of a 
million people, and a city without a wheel,’’ he wrote. 
To-day motor buses, cars and traffic lights are to be 
seen in all parts of the city. There never has been such 
a rapid extension of roads for wheeled traffic in any 
country as has taken place in China during the past 
twenty years. To-day commercial planes fly from 
Hong Kong to Hankow and Ninshia (1591 miles) on 
a bi-weekly service. There is also the round trip, 
Hanoi, Yunnanfu, Chengtu, Sian, and Hong Kong, 
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2200 miles. Planes fly directly from Hong Kong to 
Chung-king in six hours. 

British officials in Burma and China, traders, and 
even missionaries constantly tried to persuade the 
Chinese to improve the very primitive and precarious 
trade routes between the two countries. Long 
caravans of men and animals moved slowly over 
the tracks, except in the rainy season (June to 
October), when the rainfall reaches the astonishing 
figure of 130in. For at least 2000 years there has 
been a constant exchange of commodities carried 
along these routes. The goods were, and still are, 
borne on the backs of pack animals (usually mules) 
over the steep mountain passes, and the precipitous 
descents (often a rapid fall of about 4000ft.) from the 
mountain passes down to the narrow swinging sus- 
pension bridges that span the mighty gorges of 
numerous swiftly running rivers. The British, as 
far back as 1869, realised that a railway would 
increase the volume of foreign trade with China, and 
that, in consequence, the port of Rangoon would 
greatly benefit. Since that date they have con- 
stantly urged the construction of this line. 


THE RAILWAY FROM RANGOON TO LASCHIO. 

‘*A Special Correspondent” of The Times wrote 
in 1898 : ‘* Itisnow many years since I first advocated 
the railway connection with Burma and Southern 
Western China, first of all, with a view to opening 
Yunnan and Szechwan, and, secondly, to effect a 
junction between those two great waterways, the 
Yangtze and Irawadi. It appeared to me that the 
connection of the navigation limit of the Yangtze 
with our most eastern Indian province was a matter of 
cardinal importance.”” The railway from Rangoon 
to Mandalay had been extended in Burma at about 
the end of the nineteenth century (a) to Bhamo, on 
the Irawadi River, and (b) to Laschio, a town about 
140 miles from the Yunnan border. Bhamo is about 
120 miles north of Laschio and about 50 miles 
distant from the Yunnan border. River steamers 
from Rangoon can reach Bhamo, but Laschio’s 
nearest contact with river traffic is Mandalay. Thus 
there are now two railheads in Burma, not far from 
the Chinese frontier. It is probable that in due course 
both sections of the line from Rangoon that branches 
at Mandalay, will enter Yunnan province. But the 
line from Laschio is the one that will be extended 
to the Burma-China frontier in the near future. At 
Kunlun Ferry, the frontier station, it will link up with 
the section in China which is now being surveyed. The 
proposed route of the railway from Laschio in 
Burma to Siufu in the province of Szechwan is about 
1000 miles, thus connecting two great waterways, 
the Irawadi and the Yangtze. 


FORMER PROPOSALS. 


The projected railway from Bhamo, across the 
border, to a town named Tenyueh, in Yunnan, will 
probably be built at some future date, but the country 
to be crossed is even more difficult than the Laschio 
and Yunnanfu route, and it is unlikely that the line will 
ever extend far into China. It may go as far as Tali 
in Yunnan province, but it will probably terminate 
at Tenyueh. Several important rivers traverse 
Yunnan. Any railway or road construction involves 
spanning the valleys of large rivers and numerous 
smaller feeders. Two large rivers, the Salwen and 
Mekong, run respectively into the Bay of Bengal and 
the China Sea. The important tributaries of the 
Irawadi, viz., the Taiping and Shweli, run through 
the western part of Yunnan. There are, in addition 
to these large rivers, innumerable mountain torrents. 
Writing in The Times from Hankow (May 18th, 
1938) under the caption “The Burma Road to 
China,”’ a ‘‘ Special Correspondent ” (probably Peter 
Fleming) uses these words: ‘‘ The problem facing a 
traveller who wishes to proceed from Tenyueh to 
Yunnanfu is much the same as that which is attacked 
by an ant crawling laterally across a sheet of corru- 
gated iron. The route lies along the eaves of High 
Asia.” 

A party sent by the Indian Government completely 
surveyed the Bhamo, Tenyueh, and Tali route in 
1905-07. The conclusions drawn at the time were 
(a) that a light railway could be built from Bhamo 
to Tenyueh, 121 miles, at an approximate cost of 
£1,100,000 ; (6) that the line would probably pay 
after a few years; (c) that the extension of the line 
from Tenyueh to Tali, 159 miles, would involve 
great, but not insuperable difficulties, and would 
cost about £3,100,000. It was suggested that this 
extension would probably not be a commercial 
success. The cost of maintenance of the extension 
from Tenyueh to Tali, which must cross the torrential 
rivers Shweli, Salwen, and Mekong, would be a serious 
matter, as landslides are frequent in those regions. 
From Tenyueh to Yunnanfu is 379 miles of very 
difficult country which is unlikely to be crossed by a 
railway. 

The line now being planned in detail will run from 
Laschio to Yunnanfu. This railway must cross the 
Salwen and Mekong rivers, but it does avoid some 
difficult feeders of the Irawadi. Although this line, 
together with an extension into the province of 
Szechwan, was projected many years ago, no detailed 
surveys seem to have been made. It is worth noting 
that the British authorities greatly improved the 
Burma section of the Bhamo-Tenyueh caravan trade 


of road in Chinese territory at a contract price of 64,000 
rupees, paid by the Chinese. Recent newspaper 
reports state that at long last the disputed boundary 
line between Burma and China has been agreed upon 
and that the British in Burma are actively engaged 
on road construction into Yunnan province. Motor 
omnibuses have been running from Yunnanfu to 
Tali for about six months on the new road. 

Lord Ronaldshay wrote, some years ago (“A 
Wandering Student in the Far East ”’), concerning 
the Burma-China frontier, that ‘‘ as regards railway 
construction, even per mile the work would be more 
difficult than the Rocky Mountain section of the 
Canadian Pacific Railway.” The expert opinion of 
Baber concerning the Burma-Yunnan Railway pro- 
ject, written 1879, is worth noting. It is as follows :— 
‘I do not say that it would be absolutely impossible 
to construct arailway. A high authority has informed 
me that if shareholders will provide the money they 
will always find an engineer to spend it. By piercing 
half-a-dozen Mount Cenis tunnels and erecting a few 
Menai bridges the road from Burma to Yunnanfu 
could doubtless be much improved.” But the work 





Mandalay (and Rangoon) in Burma with the interior 
provinces of Yunnan and Szechwan, yet it was the 
French who first succeeded in providing a rail con- 


nection between Yunnanfu and the sea. This line 
is mentioned because a few details concerning its 
construction, &c., will enable the reader to realise 
some of the difficulties of building and maintaining a 
railway in the tropical and mountainous districts of 
South-East Asia. The French line was begun in 1901 
and opened in 1910; it runs from Haiphong through 
Tonking and Yunnan, and it is a remarkable triumph 
of engineering skill. The total length is 529 miles, 
viz., 241 miles from Haiphong in French territory and 
288 miles in the Chinese province of Yunnan. The 
expense of upkeep of this line has been very great, 
on account of the turbulent rivers, heavy rains and, 
in general, the physical nature of the districts through 
which it runs. But the line has paid good dividends 
since its inception. 

Passenger trains take three days on the total 
journey. When the line was first projected there were 
heated discussions about the route. Any railway link 
between Haiphong and Yunnanfu presented very 


























has now commenced in real earnest. At the present 
time Chinese engineers are making two surveys over a 
distance of about 500 miles from Yunnanfu to the 
Burma border. They are at work on alternative 
routes. One route follows a river valley for about 
300 miles ; the other follows the road. The route from 
a town named Yunshien, in China, to the Burma 
border has been decided upon ; detailed surveys are 
now being made on that route by several parties of 
Chinese engineers. Some 50 miles has already been 
mapped out in detail and construction will com- 
mence in a few weeks’ time. 


Tue Frencu LINE TO YUNNAN. 


About forty years ago it was frequently said that 
“the politics in China are railway politics.’ The 
British were the pioneers of railway construction in 
that country and they have invested large sums of 
money in China’s railways. Under the Manchu rule, 
which ended in 1911, the railways showed good 
returns, but the chaotic political conditions in large 
areas of China since that date made it impossible to 
maintain efficiency on the railways. The early expe- 
rience of the heavy and profitable traffic on the rail- 
ways caused the financiers and statesmen of Britain 
France, Belgium, America, and Germany to become 
convinced of the possibilities of good investments in 
new railways in other parts of China. There was also 
the urge to find a market for the equipment that could 
be supplied from the industrial countries and used on 
the railways in China. It is of interest to note that, 
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YUNNAN AND SURROUNDING PROVINCES 


great engineering difficulties, involving heavy outlays 
for cuttings, tunnels, and bridges. The engineers 
finally decided to abandon the old trade route that 
passed through the principal cities and more populated 
valleys, and decided—solely on the score of capital 
expenditure—to build through less difficult country 
although it had practically no population and no 
trade. “‘ The section built through the dreaded Nanti 
Valley,” wrote A. Wilson in a Trade Report (1905), 
‘has levied a heavy toll upon those who have dared 
to open up its primeval jungle and gullies.” Along the 
deep gorge of the river, mountains rise sheer on either 
side to heights of 3000ft. and 4000ft. above the water. 
So narrow and confined is the valley that the engi- 
neers, in many places, had to cut the railway track in 
the mountain side. Again, they had to cope with a 
fall of several thousand feet from the plateau of 
Mengtze to Lokai (a French station in tropical jungle 
on the Chinese frontier), while projecting spurs of the 
rugged mountains were tunnelled at great expense. 
The death-rate during construction was appalling. 
In one year out of a total of 5000 men, engaged on 
one section of the work, 70 per cent. lost their lives. 
Improvements were made, but the deadly malaria, 
other tropical diseases, snake bites, and attacks by 
wild animals, made it very difficult to obtain labour. 
The Chinese engineers in Yunnan will meet similar and 
even greater obstacles. They have at their disposal 
an almost inexhaustible supply of man power, but 
they will not have the mechanical aids available to 
engineers in other countries. 





although the British had constantly urged linking up 


(To be continued.) 








HE introduction of electric light, electric heaters, 
cookers, fans, refrigerators, gramophones, wire- 
less sets, and all the numberless appliances and devices 
found in most homes to-day has changed the whole 
aspect of production engineering during the past two 
decades. The accurate assembly of large numbers of 
small parts, machined, stamped, or pressed from sheet, 
has become the concern of thousands of production 
engineers. 
One of the assembly processes which has greatly 





route; in 1904 the Burma P.W.D. constructed 12 miles 





developed in this period is that of spot or electric 





Spot and Projection Welding. 


By JAMES L. MILLER. 


resistance welding. Originally regarded as a process 
for making buckets, cans, metal containers, and such 
sheet metal parts demanding no great accuracy in 
assembly, the welding machines were usually simple 
in construction and seldom fitted with any kind of 
control. Though an occasional weld was weak, no 
harm was done if the average strength was sufficient’ 
for the job. In the assembly of small parts the failure 
of one weld may scrap the whole assembly, which may 
be in a motor car, @ wireless set, or other part where 
stripping and replacement is costly, especially where 
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it is serviced under guarantee. Again, with simple 
sheet metal parts, the welded spots need not be 
positioned with any great accuracy, so all the adjust- 
ments on the welding machine may be crude and of a 
type which would not be permissible in any machine 
tool or press. 

Present-day manufacturing demands are changing 
the situation, reliability, accuracy, and speed are 
demanded, and the welding machine is rapidly becom- 
ing & machine tool with an accurately controlled 
cycle of operations. With such a machine, welding 
may become the cheapest, quickest, and most reliable 
process for the accurate assembly of large numbers of 
small parts. The value of any assembly process to 
a production engineer depends on its reliability, and 
this, in turn, depends on the extent to which it is 
controlled or is controllable. A large measure of 
control of the spot welding process is now possible. 
Projection welding is a very definite advance towards 
that complete control which is the aim of every pro- 
duction manager. 

The chief factors affecting the quality of the weld 
are :—(1) The duration of the welding current, 7.e., 
the heating time ; (2) the current density in the spot 
being welded ; (3) the mechanical pressure applied ; 
(4) the area of the electrode tips, a factor which varies 
during the progress of the work; (5) the surface 
condition of the sheet, 7.e., bright, scaled, tinned, 
galvanised, or plated. 

Controllers are on the market which control either 
the current, the time, or the total watt seconds per 
weld. This, however, is only a very partial control 
because the electrode tips change their size in service 
through flattening and mushrooming. The common 
practice of roughly trimming the tips with a file 
does not give reliable results. Two recent tests will 
show the significance of this. Test strips of 0-040in. 
mild steel sheet were welded with one single weld 
and broken on the tensile testing machine. With 
electrode tips of hard copper shaped to jin. radius, 
the welds broke at 11201b. With similar tips of }in. 
radius the welds broke at 900 lb. to 940 lb., using the 
same time, tapping, and pressure. The next test 
was with similar hard copper electrodes. Test strips 
were prepared, 4in. by lin. by 7in., and were welded 
together with one weld, as shown in Fig. 1. Several 
strips were welded and broken. Then 200 welds 
were made in stages of 50 with test strips at each 
stage. After 200 welds the strength of the welds had 
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decreased about 14 per cent. The time was con- 
trolled by a valve controller, the machine tapping 
and the pressure were constant throughout. The 
tips were adequately water cooled. An increase, 
either of current or time would have restored the 
welds to the original value, but the need for such 
changes is very undesirable in large-scale production. 

This need for constant attention to tip area and to 
freedom from copper oxide or other scale is particu- 
larly evident in welding brass and the aluminium 
alloys, as the current density must be very high, and 
therefore the electrode tip area small. The chances 
of failure are further increased in a foot-pedal actuated 
machine by the fact that the operator may work 
faster than the controller, so making it useless, or, 
worse still, may make incomplete pedal strokes. This 
sometimes results in the electrodes being separated 
with current still on, with consequent burned and 
feeble welds. 

Projection welding gives remarkably consistent 
results on tensile tests. A study of the process of 
ordinary spot welding and of projection welding will 
show the reasons for the superiority of the projection 
method where it can be used. Fig. 2 shows a series of 
micro-photographs of welds on clean yin. thick mild 
steel sheet. The following are the results :— 


Time. 
0-2 sec. A very incomplete weld 
os... Weld good, but small 
0-44 ,, Weld good, but still rather small 


Good weld, but there is a certain amount of 
splashing between the sheets 

Large depressions on the surface of the 
sheets, while the sheets are separated 
appreciably by the heat, the pressure, and 
the splashed metal 


This splashing is inevitable where heat and pres- 
sure are applied to a small spot and the metal raised 
to the melting point—see Fig. 3. The metal is molten 
in the centre and comparatively cool at the rim of 
the spot. The metal yields under the pressure of the 
electrodes, thus making large depressions in the sur- 
faces of the sheet, and at the same time squeezing 
out the molten metal. The rim of the spot acts as a 
fulcrum, thus prising the sheets apart beyond the 
weld area. This is clearly seen in the micro-photo- 
graph in Fig. 2, time, 1 sec. 

With projection welding the current density neces- 
sary to make a weld is obtained by raising projec- 
tions on the sheet. The electrodes are large and flat 
with a comparatively large area of contact—see 
Fig. 4. As the projection makes point contact at the 
start of the weld it quickly heats and the heat is con- 
ducted to the lower sheet. In a very short time 


‘weld already made. 





the projection collapses completely and partly fills 
the hollow made by the raising punch. The final 
weld looks like Fig. 5. Such a weld is much less 
sensitive to the time of heating, as, when the pro- 
jections collapse, the sheets are in contact over a large 
area, and the current density is too low to allow of 
any further welding action. This was confirmed in 
a recent test when a series of strips, as in Fig. 1, were 
projection welded. The strips were of #in. sheet. 
The tapping used was equivalent to about 8 kW. 
The time was varied from 7 cycles=0-14 sec. to 
25 cycles=0-5 sec. A timing of less than 7 cycles 
would give a weaker weld, but excess timing has no 
harmful effects. With spot welding serious trouble 
would be caused by a much smaller variation of weld- 
ing time, as the micro-sections in Fig. 2 show clearly. 

The next advantage to be noted is that several welds 
may be made at one stroke. It is possible to make 
ten or more good welds at one stroke, thus greatly 
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increasing the output per square yard of floor space 
occupied. Another advantage is that several welds 
may be made close together. Consider the case of 
welds on a bracket, as Fig. 6, where two welds are 
desired about fin. apart. The first weld may be 
good, the second will be much weaker. The reason 
for this is shown in Fig. 7. The first weld A has 
established a point of low contact resistance, and 
when weld B is attempted, from 30 to 50 per cent. of 
the welding current may be diverted through the 
This means that weld B is 
smaller and weaker than A, unless the machine tapping 
is stepped up or the time increased to compensate 
for this effect. This is not practicable in production. 
In stitch or seam welding a high current density 
is employed to compensate for this effect. In pro- 
jection welding the two welds would be made together 
at one stroke. As they are made to a standard alike 
in shape, size, and diameter, the current should be 








evenly distributed over the projections if the welding 
fixtures are well designed. 

A further advantage of projection welding is that 
the quality of the weld may be judged with a fair 
amount of accuracy by a visual inspection of the 
extent to which the punch depression is filled up. 
This only applies to clean sheet. Where oxide scale 
is present this visual evidence is of little value. 
Seale reduces the strength of welds and makes con- 
trolled welding impossible, as the scale thickness and 
resistance is never constant over the sheet surface. 
A feature which is often of value is that with pro- 
jection welding all the marking may be kept to one 
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face, leaving the other practically unmarked. The 


projections themselves, after welding, are not un- 
sightly or obtrusive. 

While projection welding is less sensitive to time 
variations than spot welding, it is more sensitive to 
pressure, especially with sheet thicknesses of !/,,in. or 
less. It is easy to soften and collapse the projections 
without raising them to the welding temperature. 
Thus by varying the pressure only, one may get 
(a) with correct pressure, a good weld; (b) with 
excess pressure, an annular weld with an unwelded 
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part in the centre of the spot ; (c) with greater excess 
pressure, complete failure to weld. The requirements 
for a satisfactory welding projection are :—(d) 
Sufficient mass to heat the adjacent plate to welding 
temperature while collapsing; (¢) it should flatten 
out without splashing between the sheets; (f) it 
should be of such a shape that the punch and die will 
have a long life without risk of breakage. 

The case for projection welding might be summed 
up as follows 

Advantages.—({1) Reliability and consistency of 
results ; (2) increased output per machine and reduced 
labour costs, as several welds may be made at one 
stroke ; (3) long life of electrodes ; (4) welds may be 
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close together; (5) one sheet face practically un- 
marked. 

Disadvantages.—(1) Cost of raising projections. 
The projections can frequently be formed during the 
pressing of the part without any increase in cost, 
except the cost of fitting the necessary punches and 
die to the press tools. (2) The electrodes and welding 
fixtures are more costly. (3) The welding machines 
must be large and stiff in construction. They should 
be of the fully automatic type, in which one touch of 
a switch causes the machine to make one complete 
cycle of operations. 

A large amount of useful work may be done by @ 
foot-actuated machine, but power-driven machines are 
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desirable where large output must be combined with 
reliability of results. 

No standard size or shape of projection exists. It 
is to be hoped that something will be done in this 
respect in the near future. Fig. 8 shows a shape of 
projection which has been found satisfactory. Fig. 9 
is common, but it does not collapse and flatten out 
so readily as Fig. 8, with its radius at the edge, and 
there is more chance of the metal splashing between 
the sheets. The half-pierced projection, Fig. 10, 
will withstand a shearing action along the plane of 
the sheet, but will be weak to any forces tending to 
pull the sheets apart. In sheet of 0-030in. and under 
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it is easy to collapse the projections by mechanical 
pressure before sufficient heat has been generated to 
make a weld. With such thicknesses it is sometimes 
better to make the weld long and narrow, as Fig. 11. 

The projection welding of screws and studs to 
sheets provides a very useful field for projection 
welding. The studs are usually pointed on the head, 
thus making point contact and giving a very high 
current density at the start of the weld. The method 
is shown in Fig. 12. Ordinary snap-headed screws 
may be welded in this way, but specially shaped heads 
give neater and more dependable results. Studs 
without any head may be welded, but this involves 
the use of copper clamps to hold them tightly till the 
weld is made. The head increases the cost of the stud. 
but the need of a clamp which must be opened and 
closed increases the cost of the welding operation 
for plain studs. The economics of the question should 
be considered for each method. Where two or three 





headed screws are welded at one stroke, close atten- 
tion must be paid to the tolerances allowed in height 
or there is a danger of one screw getting most of the 
current, leaving weak welds on the others. 

Several excellent projection welding machines are 
marketed, and it is only necessary to state the funda- 
mental requirements :—(1) An ample margin of power 
for the number of projections which it is proposed to 
make at one stroke. (2) A parallel action head with 
T-slotted copper platforms on the stakes on which 
the welding fixtures and electrodes may be bolted. 
This will be found to be much more satisfactory 
than the taper sockets usually used for spot welding 
electrodes. (3) The machine must be of stiff con- 
struction to resist the heavy pressures involved in 
multiple projections. (4) The pressure should be 
indicated and known. This involves, either pressure 
applied through a calibrated spring or by a com- 
pressed air cylinder with a pressure gauge to indicate 
the load applied. In many cases a two-stage pressure 
scheme is desirable, 7.e., a low pressure for heating at 
the start and a high forging pressure to finish after 
the current is cut off. (5) Where the required output 
justifies the cost, the machine should be of the power- 
driven, fully automatic type. 

The contact surfaces of electrodes for projection 
welding are usually large in comparison with spot 
welding tips. They should therefore have a long 
working life without attention. They are usually 
incorporated in a welding fixture which holds the 
parts being welded in their correct relative positions. 
They are commonly made from copper and the actual 
contact faces may with advantage be faced with one 
of the tungsten-copper materials available for this 
work. These may be obtained from 50 per cent. 
tungsten, 50 per cent. copper, to 80 per cent. tungsten, 
20 per cent. copper. In welding low-resistance alloys 
even pure tungsten may be used to advantage in 
certain cases. 





The following points must be observed in the 
design of welding fixtures :—The parts to be handled 
should be as light as possible; the whole fixture 
should contain as little iron or steel as possible. 
Steel in between the stakes of a welding machine 
chokes off the current. If a heavy steel fixture is 
between the stakes at one weld and outside the stakes 
at the next weld, the current density may be very 
different in the welds, and therefore the weld strength 
will vary. Another point which requires careful 
attention is that there must be no alternative paths 
for the current, other than the welding projections. 
Guiding pins or slides which contact with both ends 
of the secondary circuit must be insulated. This 
requires some care and ingenuity. Bakelised fabric 
or paper is a very useful material for such fixtures. 
It is light and strong, wears well, is a good insulator, 
is not hygroscopic, and therefore does not alter its 
size appreciably with moisture, a serious defect with 
vulcanised fibre. 

The comparatively large size of the electrodes for 
projection welding permits adequate water cooling 
by drilling or coreing. An example of a job which 
would require crooked electrodes and several move- 
ments for spot welding, yet is a simple one-stroke 
job in projection welding, is shown in Fig. 13. Crooked 
electrodes are always difficult to water cool to the tip. 
The projection electrode shown is perfectly cooled. 
It also has the useful production advantage of pulling 
the welded bracket and panel off the welding fixture 
on the return stroke. 

Projection welding is not yet common in this 
country, but it deserves the serious attention of 
every production engineer whose job is the assembly 
of large numbers of small parts in mild steel. It is 
not suited to non-ferrous metals, such as brass, 
copper, or the aluminium alloys, though under 
certain conditions steel to brass may be projection 
welded successfully. 
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HE first report of the Research Committee on 
high-duty cast irons for general engineering 
purposes was presented before the Institution of 
Mechanical Engineers on Friday evening, December 
16th. The report was prepared for the Committee 
and presented at the meeting by Mr. J. G. Pearce, 
M.Se., the director of the British Cast Iron Research 
Association, Birmingham. It was a lengthy docu- 
ment, running to 76 pages of the Institution’s ‘‘ Pro- 
ceedings,” and can only be summarised here. 

The report is arranged in three parts. Part I, 
which is intended to form an introduction to the 
subject, outlines the development to date and the 
structure and properties of high-duty cast irons, 
and gives sufficient data on structure and properties 
to enable the remainder of the report to be properly 
understood. Part II, illustrating the development 
recorded in Part I, gives results of tests on materials 
submitted by manufacturers of high-duty irons, to 
demonstrate the present state of the art and to 


indicate what may be expected in good practice 


from materials now made. These results are not 
exhaustive. Tests on other materials are in progress, 
and the submission of materials is invited from any 
manufacturers who have not yet supplied them, 
complying with the criterion adopted, that is, having 
minimum mechanical properties equivalent to those 
required by Grade 2 of British Standard Specifica- 
tion No. 786, 1938, for High-duty Iron Castings, or 
having properties entitlmg them to be regarded as 
special cast irons. Part III deals with the first results 
of the remaining part of the programme, consisting 
of the preparation of materials covering the whole 
range of cast irons, and the determination of their 
mechanical properties. 

Mr. Pearce, in presenting the report, said that the 
committee was anxious to supply the engineer with 
data which would serve for design in using materials 
of the type in question, and it would very much like 
to know what properties of those materials the engi- 
neer would find most useful for the purpose of prepar- 
ing structures in them. Any information which could 
be given by practising engineers and designers on that 
point would be of the very greatest service to the 
Committee in planning its future programme. 

Dr. H. J. Gough (Chairman of the Committee) said 
that there would probably be general agreement that 
the time was now long past when the use of cast iron 
was governed merely by such considerations as 
castability, rigidity, and comparative cheapness. At 
the present time, owing to the very great advances in 
metallurgy and heat treatment, there was a great 
variety of properties available to meet special needs. 
The Council had therefore decided that a survey was 
really necessary in terms of the specific qualities and 
properties required by the engineer. Much casting 
design still seemed to be based chiefly on foundry 
considerations and partly on development from pre- 
vious design and traditional form. So far as design 
in castings to resist static stresses was concerned, the 
saving in weight made possible by the use of better 





quality material had probably the greatest importance 
as far as it affected initial or erection costs, and perhaps 
transportation costs. In the case of castings which 
resisted alternating or dynamic stresses, there were 
many instances where ductility itself had no very 
obvious advantage, although one wished to guard 
against failure by fatigue. As could be seen from the 
report, the materials in question did exhibit a really 
remarkable resistance to fatigue, particularly when 
in the presence of stress concentrations, such as were 
formed by screw threads and sharp corners. Special 
advantage could also be attached to the use of cast 
iron as against other materials, in view of its pro- 
perties of wear resistance, damping capacity, and 
machinability. Members might think that the first 
report had been brought to their notice at a rather 
early stage in the work of the Committee. The Com- 
mittee, however, was very anxious to have the views 
of members at that stage on the research programme, 
which had been laid down in a general way, but not 
rigidly. It was desirable to make it clear that there 
were no restrictions whatever upon the origin or 
nature of the materials to be tested, always provided 
that they complied with the minimum strength 
adopted for a high-duty iron. 

Professor A. L. Mellanby (Vice-Chairman of the 
Committee) expressed the view that one of the most 
interesting parts of the report was the short descrip- 
tion in Part I of alloy cast irons, because it removed 
from the province of mystery and magic these alloy 
irons, which to many people had been surrounded 
by a great deal of mystery. The report said: ‘‘ About 
the year 1925 alloy additions were made to cast 
iron. The first of these was nickel, now a very widely 
used addition. Mildly graphitising in action, it can 
be employed in part to replace silicon, but in so doing 
it toughens the matrix, whereas silicon embrittles it.” 
That was a plain statement which explained the effect 
of nickel additions, and removed all doubt as to why 
nickel was used. He was also interested in the effect 
of chromium, and within the last few days had come 
across some evidence from some experimental work 
done in one of the London colleges, that in a cylinder 
containing chromium it was very difficult to get oil 
to gum at high temperatures. It would be interesting 
if some of those who had had experience of ordinary 
internal combustion engine cylinders containing 
chromium would say whether they found that experi- 
ence borne out in actual practice, and whether it did 
result in the better running of the engine, and in the 
reduction of oil consumption. 

His own interest in cast iron began towards the 
end of the war when engineers in this country were 
becoming interested in the manufacture of heavy-oil 
engines. In the early days cracked pistons and liners 
were almost every-day occurrences, and the Marine 
Oil Engine Manufacturers’ Association determined 
to set up an investigation committee to find out 
whether it would be possible to get over some of these 
difficulties. He was asked to look after the research 
work. At that time they were particularly interested 
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in the effect of heat on the properties of cast iron, and 
also in the relationship between the tensile strength 
given by a test piece and that given by the actual 
casting. It was generally realised that if a separate 
test piece was cast it would show a much higher tensile 
strength than would be obtained by a specimen cut 
from the actual casting. A specified composition was 
drawn up, and the manufacturer was asked to cast 
a@ small liner for a 4 H.P. engine and the test bars 
along with it. Although it was a non-alloy casting, 
the results would come normally into the high-tensile 
specification. The test piece specimen was put into 
the testing machine surrounded by an electrically 
heated furnace and the temperature was raised to the 
specified amount and kept there for an hour or so. 
It was found that the tensile strength, starting at 
about 19-5 tons per square inch, always dropped 
first of all, reaching a minimum at about 450 deg. 
Fah., and then rose again, reaching @ maximum at 
about 750 deg. Fah. With the specimens cut from the 
liner castings the tensile figures were always less, but 
followed the other curve remarkably closely, the 
difference never being more than about 0-5 ton per 
square inch. Those associated with cast iron were 
complaining very much of the business they were 
losing through the use of electric and other types of 
welding. He did not think that they should throw 
up the sponge too quickly ; if they continued their 
research work, they might find that it was quite 
possible to get back some of their share of work. 

Mr. W. A. Stanier, speaking as a user of cast iron, 
said that the only thing he regretted was that the 
Committee made so much of alloy castings and not 
enough, in his view, of a properly controlled ordinary 
cast iron. He remembered a pair of locomotive 
cylinders which ran for over thirty years on express 
passenger work. In the mixture used in making them 
there was a good proportion of cold blast pig. Un- 
fortunately, it was dithcult to-day to obtain cold blast 
pig of the old quality, so that the high-grade close- 
grained cast iron on which they could rely for loco- 
motive cylinders was almost a thing of the past, 
unless they went in for some of the alloy castings 
mentioned in the report. At present, he thought, 
every locomotive engineer was concerned and alarmed 
at the rapid piston wear which took place under 
modern conditions. Temperatures and speeds had 
gone up, and if a life of 30,000 miles was obtained for 
a piston it was thought to be not too bad. It was 
possible that by the introduction of some of the alloys 
referred to better results could be obtained, but he 
wondered whether equally good results could not be 
secured by a better technique in ordinary foundry 
practice. He hoped that the research work being 
carried out by the Committee would be continued, 
but he wou:d like to ask it to give more consideration 
to the development of the ordinary cast iron of com- 
merce in a better form and with better technique. 

Mr. Sterry B. Freeman remarked that when super- 
heated steam began to be used after the war and 
temperatures rose from 360 deg. to 400 deg. up to 
600 deg., it was at once found that there was a growth 
in the cylinder liners and pistons, and various 
casualties, more or less important, took place. It 
was found that the trouble was caused by the growth 
of graphite in the iron, and recourse had to be made 
to heat contro] and metal control, which did away 
with those troubles fairly quickly. The great advan- 
tages of cast iron, he continued, had always been its 
cheapness and rigidity. One saw a great many 
built-up structures at the present time, but how they 
would fare in the matter of rigidity was not yet con- 
clusively known. Heat resistance and wear resist- 
ance were the two points which he would emphasise 
as being the next necessities. In the case of high 
temperature steam or with the oil engine with its 
still higher temperatures, it had been definitely found 
that wear was bound up with the question of heat 
resistance. Everything possible must be done to 
improve the wear of liners, pistons, and piston rings, 
but especially of liners. At the present time the 
chromium plating of liners and other plans to increase 
the life were being tried, but a good cast iron was 
very hard to beat, and there were liners to-day which 
had been running since 1923 in oil engines without 
wear sufficient to necessitate their renewal. He hoped 
that it would be possible to keep up the quality of 
our cast iron and not allow it to follow the fate of 
cast steel, which was very difficult to obtain in this 
country. The Continent had gone ahead of us there, 
and that should not be allowed also to happen in the 
case of cast iron. 

Mr. W. B. Sallitt said that in the paragraphs of 
the report dealing with fatigue strength, the state- 
ment was made that the more cast iron approximated 
to steel the more the endurance ratio approximated 
to that of steel. The work of Dr. Gough and Mr. 
Pollard on the properties of crankshaft materials 
entailed the investigation of two cast irons of about 
3:2 per cent. carbon, an inoculated iron of about 
2-7 per cent. carbon, a 1-5 per cent. carbon iron, and 
also an alloy steel. The two high-carbon irons and 
the alloy steel had a Wohler endurance ratio of 
about 0-45, the inoculated iron with the lower carbon 
a ratio of 0-55, while with the 1-5 per cent. carbon 
iron the ratio was over 0-6. It seemed rather difficult 
to reconcile those results with the statement made 
in the report. The report also stated that a special 
technique would have to be devised to cast low-carbon 
irons. It should be pointed out, however, that up 





to October of the present year 44 million motor car 
crankshafts, 16 million pistons, 8 million brake drums, 
and a large number of smaller parts, had been manu- 
factured in that type of iron by one manufacturer 
alone, all except the more intricate crankshafts 
being moulded in ordinary green sand with the gating 
and feeding technique differing very little from 
that employed for ordinary blackheart malleable 
iron. There did not seem to be any great difficulty, 
therefore, in casting these materials, and it would 
appear better to follow the technique which had 
already proved so successful rather than to develop 
a new technique. He then proceeded to discuss 
the heat treatment of low-carbon irons and the 
influence of phosphorus on their mechanical properties. 

Mr. J. L. Francis remarked that at one time it 
had been thought that any developments which 
tended to increase the costs of production unduly 
or which militated against the ease of founding cast 
iron, would defeat the desire to extend its field of 
usefulness. That was not the position to-day, since 
special compositions were available possessing peculiar 
properties not reproduced in any other material, 
and in those cases extra cost and care in founding 
were fully justified. It was, however, of importance 
to keep in mind the traditional and relative cheap- 
ness, together with good casting properties, for which 
the original grades of cast iron were famous. In 
that respect it was pleasing to note that very many 
of the modern high-duty and special irons as described 
in the report had those attributes well maintained. 
Indeed, in a considerable number of cases the extra 
production costs were small and no specialised 
equipment in the foundry was essential, the main 
requirement being strict chemical and metallurgical 
control. He had been very pleased to find that Mr. 
Sallitt supported that statement and agreed that 
some of the high-duty and low-carbon irons could be 
cast with normal foundry technique. 

Mr. E. Bruce Ball discussed the commercial 
production of ‘‘ Meehanite ” and “ Ni-Tensyl ” irons. 
The first named appeared to be rather simpler to 
produce. He appreciated the term “ inoculation ”’ 
very much; it conveyed exactly what was done to 
the iron as it passed down the spout into the ladle. 
His own firm had turned completely over to that 


process. They were melting about 380 tons a week, 
and all the metal was inoculated with calcium 
silicide. They had to adopt that method, because 


the best foundry practice that they could devise 
up to that period gave a great deal of segregation 
in castings, particularly in the various changes of 
section, and as their work was almost all pressure 
work the results were very disturbing to them 
indeed, Since they had turned over to the process 
in question, however, they had obtained uniformity 
throughout all the sections. Dr. Gough had asked 
for suggestions as to additional investigations which 
might be carried out with advantage to the industry. 
One such investigation would concern the possibility 
of raising the impact value of special irons. There 
had been a great advance in the values obtained, 
from 8 to 11 foot-pounds, which was very useful 
and gratifying; but could that be increased ? 
Was there any investigation which could be made of 
a practical nature, not in the direction of the very 
highly heat-treated methods, which were really 
outside commercial consideration, which might 
enable the impact value of special irons to be raised ? 
If so, it would meet a very great want, and one which 
was indicated by Mr. Freeman when he referred to 
the difficulty of obtaining in this country steel castings 
of a uniformly satisfactory kind. If the Committee 
could raise the impact value up to about 12 or 15 
foot-pounds it would go a long way towards allowing 
special irons to be substituted for cast steel in a 
great many cases. Another subject which might 
usefully be investigated was that of the erosion- 
resisting qualities of the irons in question, as well 
as their corrosion resistance, and particularly in 
connection with the handling of hot oils. 

Mr. O. V. S. Bulleid said that the Southern 
Railway had been very happy to contribute 
to a small extent to the research, and was actually 
making cylinders from some of the irons men- 
tioned in the report. Those irons were giving 
very good cylinder castings, and the position with 
regard to wear was most satisfactory. They found 
it rather difficult to know how they could obtain an 
improved cylinder casting without considerably 
increased cost by using any other metal. It was a 
straight unalloyed iron and there was no particular 
difficulty in casting. They hoped that as the investi- 
gations proceeded they would show them how to 
make easily cast metals with possibly a slightly 
closer grain; but they did not see any particular 
need in their work for using the elaborate alloyed 
metals. 

Professor C. H. Bulleid asked whether the reporter 
could say whether the new cast irons referred to were 
to be depended upon for regularity of behaviour. 
One used to feel in the old days that cast iron was 
not only not a very strong material, but one in which 
there were apt to be very surprising variations in 
its properties. If it were possible to obtain good 
results only sometimes it would give rise to difficulties, 
and therefore careful investigation of the regularity 
with which the figures could be obtained would be 
of great value. 

Mr. H. L. Guy said that turbine users welcomed the 





Committee’s research, because, although they were 
using cast iron to a decreasing extent, they were 
conscious of the loss of certain advantages which 
followed from the use of cast iron more extensively, 
as was possible in former times. The turbine designer 
wiped out the use of cast iron for any temperature 
above 450 deg. Fah., because it was necessary to use 
the plant twenty-four hours a day and 365 days a 
year for a good many years, and lives of 100,000 and 
150,000 hours were commonplace. The experience 
with cast iron in the turbine field, if used at tempera- 
tures above 450 deg. Fah., was that its structure 
changed, and at the end of a period of 20,000 to 
40,000 hours it was no longer cast iron ; he was not 
sure what it was. That limitation meant that it was 
necessary to divide a turbine at a certain point in its 
structure and say that everything on the high-tem- 
perature side of that must be made of steel. Some 
people expected in good faith to be able to use the new 
cast irons successfully at much higher temperatures, 
but up to the present those hopes had been sadly 
disappointed. It was of rather serious significance 
to the British turbine industry, because so often these 
special irons—which were usually ‘ special” only 
in the new name which was given to them—were 
used by foreign builders who were the competitors of 
British builders in the world market, and they 
resulted in its being possible to manufacture on a 
cheaper basis. It was not discovered that the iron 
had the same properties as irons which were pre- 
viously called by simpler names until the machine 
had been running for from 20,000 to 40,000 hours, 
when it literally went to pieces. He had seen high- 
pressure parts of such machines which looked as 
though they had been made of plaster of paris, and 
there were great gaping cracks where someone had 
pushed his foot against it. Unfortunately, however, 
20,000 to 40,000 hours was a long enough time for a 
market to be lost, and that had actually happened, 
and the further the market was away from the source 
of supply, the more successful had been that particular 
kind of practice. Of the properties which the turbine 
man wanted from cast iron, he would put soundness of 
casting first, far ahead of tensile strength or even of 
impact value. Resistance to wear was not of much 
importance in turbine work, although of great import- 
ance in reciprocating engine work, but rigidity was of 
great moment. There were may parts of a turbine 
in which the relative position of a rotating part to the 
stationary part was fixed by the deflection of that 
element under load. One of the disadvantages of 
cast iron was that the deflection under load of, say, 
twenty parts made from the same pattern in the same 
foundry with the same iron varied very much more 
than was the case when those parts were made in cast 
or in forged steel. He had known parts made from 
the same pattern to exhibit deflections in the ratio 
of 2 to 1, and yet even experts were not able to dis- 
cover what it was that had led to the difference in 
the apparent rigidity. 

Another application for which probably every maker 
in the world had cut out the use of cast iron in the last 
ten years was in the innumerable small fittings for lubri- 
cating oil systems. They had to be cut out because 
of their liability to be broken accidentally. That had 
happened in several parts of the world, and disas- 
trous fires had resulted. 

Mr. Toghill suggested that the cast iron dealt with 
by the Committee should be divided up into high- 
duty cast irons and special-duty cast irons, because 
the expression ‘ high-duty cast iron” immediately 
brought to the mind of the engineer and designer 
strength rather than other characteristics. He also 
commented upon the fact that no mention was made 
in the report of the class of iron which had air- 
hardening properties. The advantage offered by 
that class of material lay in the lessened risk of 
quenching cracks, &c., as compared with those irons 
which required quenching, and was quite appreci- 
able. 

Mr. Pearce, replying to the discussion, said that the 
point mentioned by Professor Mellanby about chro- 
mium cylinders and the effect on oil was quite new 
to him, and it would be valuable to have some further 
information about it. The nature of Professor 
Mellanby’s curves showing the connection between 
tensile strength and temperature was now, of course, 
very well known to the Committee, and it was possible, 
as he had said, to get rid of the inflexion shown. 
With regard to Mr. Stanier’s remarks, cold blast iron 
could still be obtained in this country in its original 
quality, but the number of furnaces which now made 
it was very small. He could assure Mr. Stanier that 
ordinary plain cast irons would have at least as much 
attention as the new alloy materials. He hesitated 
to say so in the presence of Mr. Stanier and Mr. 
Bulleid, but some applications were developing for 
cast irons which were even more strenuous than those 
found in locomotive engineering, and it was there that 
the alloy irons proved their worth. He would like 
to underline very strongly the point that the way to 
specify cast iron was not to tell the founder what to 
put in it. He firmly believed that the mechanical 
engineer could obtain all he wanted from a cast iron 
by specifying the mechanical properties. If one told 
the founder what pig iron mixture he was to use, or 
even what composition he was expected to get from 
the furnace, one tied his hands quite unnecessarily, 
and he was glad to find that the British Standards 
Institution in its general specifications for users did 
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not specify actual compositions or actual charges. 
Mr. Sallitt’s point about fatigue values did appear to 
be contradicted by Dr. Gough’s work, but he would 
deal with that more fully in writing. He could endorse 
all that Mr. Francis had said, and also the useful 
points raised by Mr, Bruce Ball. In particular, the 
Committee would see what it could do about raising 
the impact value of the materials concerned. For the 
first time they had a method of measuring impact 
value, but they were not at all sure that it was sound 
even yet. In reply to Professor Bulleid, he thought 
that the high-duty irons were definitely more regular 


and consistent in their properties than the plainer 
common irons, because they were more uniform in 
structure. Mr. Guy was the only speaker who 
attempted to tell the Committee what properties he 
thought the engineer demanded in iron castings. A 
few lectures from Mr. Guy on what was expected 
from cast iron in service would do the foundry 
industry a very great deal of good. He accepted Mr. 
Toghill’s point about a high-duty iron being different 
from a special iron. The Committee did not wish to 
exclude special irons, holding that the engineer had a 





definite interest in them. 
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(Continued from page 681, December 16th.) 


AND SoutH Macuine LINE 


EXTENSION. 


MILLWRIGHT’S SHOP 


A DJACENT to the non-ferrous machining bays 
£ described in our first article is the millwright’s 
shop, where factory plant maintenance and the over- 
hauling of machine tools is carried out. It is well 
equipped with the necessary machine tools and other 
gear required for such work. The firm has established 





used for general machining purposes, is readily capable 
of being rearranged. 

The cylinder sleeve machines are arranged close 
to a self-contained heat treatment plant, and also 
close to the cylinder block machining section. It is 
interesting to note here that the rough castings for 
the cylinder sleeves weigh about 16 Ib. each, and that 
about 12 Ib. of metal must be machined away before 
each sleeve is ready for insertion in the cylinder 








Fic. 12—FiIXTURE AT LEFT-HAND 


a progressive policy of overhauling and remodelling 
its equipment, and naturally this section constantly 
has much work in hand. 

To the south of the main gangway, Fig. 3, ante, is a 
recently arranged series of machine tool bays for the 











FIG. 13—RIGHT- HAND FIXTURE IN RAISED POSITION 


production of cylinder heads and blocks, brake drums, 
cylinder sleeves, valves, valve guides, and other parts. 
It is here that provision is made for extension of the 
machine production lines when it becomes necessary, 





for this section, particularly the lower part, at present 





END OF LINE MILLING MACHINE 


block. The sleeves are fitted to the blocks by means 
of a “ freezing” process, whereby they are shrunk by 
being immersed in liquid oxygen at a temperature of 
—183 deg. Cent. They are then dropped quickly into 
the cylinder block, whereupon they expand to a tight 
force fit. This method eliminates the presses which 
would otherwise be required to exert a force of many 
tons for this operation. 

As before stated, it is impossible within the scope 
of this article to describe fully many of the machine 
tools and processes carried out in this section. Brief 
mention should be made, however, of the Archdale 


the table, and is therefore, of course, stationary, the 
cutter head being capable of a traverse of 17ft. by 
means of a feed screw running the entire length of 
the machine. The cutter head, incorporating a 
15 H.P. motor for rotating the cutter, is a self-con- 
tained unit. A 1l5in. diameter cutter provided with 
stellite blades is fitted, and a cutting speed of 120ft. 
per minute, with a feed of 7}in. per minute, has been 
found most satisfactory. The feed screw which 
traverses the cutter head is driven through a feed box 
by two motors situated at the end of the machine. 
A1H.P. motor supplies the cutting feed and a 74 H.P. 
reversing motor supplies power for a fast backward 
or forward traversing motion. Fast motion to the 
cutter head is controlled by switches mounted on the 
head, which are operated by trip dogs spaced as 
desired at the back of the bed of the machine. Fast 
traversing motion on the machine is 20ft. per minute, 
and the cutting feed rate is varied by “ pick-off” 
gears. 

For control purposes a set of five push buttons is 
mounted on the cutter head. They control, wd 
electric relays, all the movements of the machine, 
viz., start cutter spindle, cutting feed, fast forward 
feed, fast reverse feed, and stop. In order to begin 
a@ sequence of operations, ‘start cutter spindle” 
and “‘ fast forward ” push buttons are operated. The 
cutter is thereupon advanced towards the work at a 
fast rate, until it is tripped to slow feed at the 
desired position. After the cutter has passed across 
the component face at cutting feed rate, a suitably 
placed dog trips the fast forward switch, which, in 
turn, is cancelled by a similar dog when the cutter 
is in the position to begin feeding across the second 
component. This sequence is repeated until ali four 
components have been machined. The cutter spindle 
then automatically recedes a distance of lin. towards 
the machine head, before the fast reverse motion to 
return the head to the starting position is engaged 
automatically. 

By reason of the short period available to load this 
machine, while another component is being milled, 
and in order to keep the cycle of loading and cutting 
continuous, the easy loading fixtures shown -in 
Figs. 12 and 13 were designed and made by the 
company. In the diagram reproduced in Fig. 14 the 
cycle of operations can be followed. The fixtures 
are air operated; the large overhead clamping 
member, as fitted on the first and fourth fixtures, 
can be raised to a vertical position by swivelling it 
about the pin to which it is hinged, so as to enable 
the component to be loaded or unloaded. The opera- 
tion is effected by a 6in. air cylinder. When the air 
valve on this cylinder is opened, the member swings 
down, and in so doing it trips the air valve, so that a 
cushion of air is formed in the head of the cylinder. 
In this way forcible contact between the swinging 
member and the component is avoided. By the use 
of an adjustable striker for the valve, this position 
can be accurately adjusted. When the clamping 
member is resting on its support, its end can be 
secured by an eye bolt. Mounted in the centre of the 
clamping member is an air cylinder with two opposed 
pistons, which thrust outward two wedge action 
cams, clamping the component on to locating pads 
on the fixture. The wedging angle of the cams is 
such that should the air system fail, the clamping will 
not be released as a consequence. 

The sequence of operations is arranged so that the 
component, which enters each fixture in turn for 
each of the four operations, does not need to be 
removed from the air hoist, but is simply transferred 
from the one fixture to the adjacent one. In effect, 
the first face to be milled is carried out at the fourth 
position in the cycle, and the component progresses 
along the jigs, the fourth face being machined first, 
as shown in the sketch, Fig. 14. 

In Fig. 15 is illustrated another machine specially 
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FIG. 14—DIAGRAM OF LINE MILLING MACHINE OPERATIONS 


traversing head line milling machine used for 
machining cast iron cylinder blocks. This machine, 
as shown in the engravings, Figs. 12 and 13, is fitted 
with fixtures designed and made by the Associated 
Equipment Company, Ltd. The machine was supplied 
by James Archdale and Co., Ltd., for the purpose of 
milling cast iron cylinder blocks and engine casings— 
the last named are cylinder blocks and top-half crank- 
cases combined. Four different fixtures mounted on 
the table enable one top, one bottom, and two side 
faces to be milled with one traverse of the cutter. 

The bed of the machine, 20ft. in length, constitutes 





developed by the company, used for boring cylinder 
blocks, two blocks being machined simultaneously, 
with twelve spindles operating. Designed for pre- 
paring cylinder blocks for the subsequent honing 
operation, the block on one side of the machine is 
rough bored and chamfered, and the other block, 
on the other side of the machine, is finish bored and 
counterbored. The main spindles of each head are 
arranged with separate drives by vertical belts from 
two 20 H.P. motors mounted immediately above the 
machine. Each side of the machine is independently 
controlled. Jigs are mounted on a table slide, which 
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is traversed by a central screw driven from the gear- 
boxes to be seen in the engraving at the front of 
the machine. Fast motion in each direction and 
various feeds, obtained through “‘ pick-off” gears, are 
available. 

The cylinder blocks are offered to the fixtures by 
an air hoist running on an overhead runway, and 





the previous article. In order to plan the assembly 
section in an efficient manner, the crank case machin- 
ing section passes on its work to a finished crank 
case “‘ float,” whence it is taken to the section where 
engine fitters bed the main crankshaft bearings. 
These bearings have already been bored in position 
by tungsten-carbide tools mounted in the boring 





FiG. 15—-TWELVE-SPINDLE CYLINDER BORING MACHINE 


they are lowered into place on adjustable rockers 
mounted on excentrics, the movement of which can 
be controlled by two levers to enable the block to 
be aligned to the locating pins. By the use of the 
hand wheel on the jig, a clamping plate pushes the 
component on to the pins, and secures the block. 
Fast forward motion is then engaged through a 








machines described in the last article. It is found 
that the finish and accuracy obtained in this operation 
is such that an accurate fit, without the need of hand 
scraping, is produced. The bedding process, there- 
fore, is only necessary from the point of view of 
mating the crankshaft and crank case. These two 
components are then thoroughly cleaned and washed 





components, such as pistons fitted to connecting- 
rods, cylinder heads assembled with valves, gear- 
type lubricating pumps completely assembled, timing 
gear assemblies, &c., so that the engines are assembled 
in the correct order to synchronise with the movement 
of the chassis along the main chassis conveyor. 

In Fig. 16 is illustrated the first stage of assembly 
on the conveyor, which is driven through worm 
reduction gearing by a 5 H.P. electric motor. Here 
a crankshaft is being dropped into an inverted crank 
case. The engines are built up on this conveyor, 
cleaned and assembled components being taken from 
the nearby benches, until, as shown in Fig. 17, the 
final stage of fitting fuel pumps, exhausters, or, in 
the case of petrol engines, carburetters and ignition 
equipment, is reached. 

Assembled engines are removed from the engine 
conveyor to the engine “ float ’’ section, where they 
await testing in the engine test house (Fig. 3, ante). 
This section of the factory, as, indeed, also the whole 
of the engine assembly operations, has been com- 
pletely reorganised and extended. The engine 
test beds were previously arranged in a portion of 
the factory which now forms part of the tinsmiths’ 
shop, and conditions for both engine test and tin- 
smiths’ work were found to be very congested. The 
new engine test house was therefore erected in its 
present position, as shown in Fig. 3, where work 
can be carried out in an efficient manner by reason 
of the extra space available. 

The new engine test house and its fuel oil, lubricat- 
ing oil and cooling water equipment is illustrated in 
the drawings, Figs. 18 and 19, reproduced herewith, 
and in the engraving, Fig. 20, on page 702, is shown 
a view of the main test beds. Ten of the electrical 
dynamometers are of A.S.E.A. manufacture, and are 
those used in the previous arrangement, but the main 
group of beds has been enlarged by the addition of 
two new test beds with equipment made by the 
Fuller Electrical Company, and there is also laid out 








FIGS. 16 AND 17—FIRST AND LAST OPERATIONS ON ENGINE ASSEMBLY CONVEYOR 


lever and dog clutch. Striker gear is arranged to 
trip this lever to obtain feed motion. At the com- 
pletion of the boring traverse the feed is tripped 
automatically and the block is then fed by the hand 
wheel on to chamfering or counterboring tools. 
The depth of this operation is shown by an indicator 
dial gauge, operated by an adjustable push rod secured 
to the fixture. The boring heads are stopped before 
the saddle is returned by the fast traversing motion 
to the starting and loading position. 


COMPONENT AND CHASSIS ASSEMBLY LINES. 

With the above given description and that given 
in the last article, the factory arrangement and the 
machine shops of the company have been outlined. 
We will now describe the assembly shops, the new 
engine testing department, and some other sections 
of the factory. 

It is in the assembly lines that the recent rearrange- 
ment of the works is most noticeable, although in 
some cases the machine shops corresponding to the 
component assembly line have been necessarily 
altered to suit. In general, the improvements have 
taken the form of enlargement of those shops which 
had become congested and placing them into better 
positions for the flow of work. As an example of 
this work, referring to the factory plan, Fig. 3 ante, 
the engine assembly lines can be taken. First, it 
will be observed that all the assembly lines are 
arranged to converge upon the chassis assembly 
conveyor, so that the components, such as engines, 
gear-boxes, front axles, rear axles, and so forth, are 
assembled and in many cases tested before awaiting 
installation in the chassis. 

In the case of the engine assembly lines, the new 
lay-out is arranged to be fed with machined parts 
from the cylinder block and head, the valve and guide, 
and the crank case sections, already described in 





prior to the final assembly operations on the engine | a separate Heenan and Froude hydraulic brake, used 


assembly sub-conveyor. 

The fitters’ benches in the engine assembly section 
are laid out as tributaries of the engine assembly 
conveyor, the whole being arranged to feed it with 





for special investigations and for marine and indus- 
trial engine tests. Some of the dynamometers installed 
are capable of absorbing up to 250 B.H.P., and are 
capable of being run at speeds up to 4000 r.p.m. The 
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FIG. 18—SECTION THROUGH PRODUCTION ENGINE 
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Heenan and Froude machine can absorb 700 B.H.P., 
and can be used to test a marine unit complete with 
gear-box in the forward or reverse directions ; thus 
the worst conditions encountered in marine service 
can be reproduced. 

It is the practice of the company partially to dis- 
mantle each engine for examination of pistons and 
bearings immediately after engine test. Each engine 
is allotted a period of 84 hours on the test bed, where, 
after a short motoring period, it is started under its 
own power and progressively loaded until full load 
and maximum speed is reached. In order to avoid 
complicated arrangements for handling the engine, 
in placing them on the test beds and removing them 
to the stripping benches, a very neatly arranged 
‘* Louden ” travelling crane, of G. W. King and Co. 
manufacture, in conjunction with stripping benches 
situated oppos.te each test bed, has been adopted. 
Running the entire length of the test shop are over- 
head rails supporting a gantry upon which a hoist 
can be run. The hoisting motion is, in common 
with many similar hoists installed throughout the 
factory, pneumatically operated. The gantry, how- 
ever, is manually traversed down the shop. Short 
connecting rails for the hoist are arranged over each 
stand, and each stripping bench, while connections 
in the overhead system are also provided for engines 





entering the test house from the engine assembly 
lines and leaving the test house for installation in the 
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centrifuges, mounted on the platform shown in 
Fig. 19. 

Returning to our description of the component 
assembly lines, running parallel to the engine assembly 
conveyor are similarly arranged sections, where front 
axles, rear axles, and such details as steering gears, 
fluid fly-wheels, and so forth are assembled. In 
each case the line is so arranged that the assembled 
component arrives at the appropriate distance along 
the length of the main chassis conveyor for fitting 
to the chassis. The next section assembles and tests 
gear-boxes, both of the spur gear or “ crash” type, 
and the Wilson epicyclic type. The last named type 
of gear-box is one of the most complicated pieces of 
mechanism produced in any commercial vehicle 
factory. Before they are passed off at the end of their 
assembly line, they are subjected to a bench test 
which can reproduce the most severe conditions which 
can be encountered on the road. In addition, in 
common with the spur type gear-boxes, they are tested 
for quiet operation in a chamber which is insulated 
from the factory noise. Power is supplied for these 
tests by means of two of the company’s oil engines, 
mounted with suitable reduction gear. 

As mentioned above, the tinsmiths’ shop, where 
drivers’ cabs, fuel tanks, piping, bonnets, radiators, 
and sheet metal components are made in great 
variety, has recently been extended, relieving the 
congestion that was previously felt. This section, 
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FiG. 19-ARRANGEMENT OF ENGINE TEST HOUSE FUEL, 


chassis on the chassis conveyor. The arrangement 
can be clearly followed in the general plan, Fig. 3 
ante, where the flow is indicated by arrows, and in the 
cross section through the test house, reproduced in 
Fig. 18. Reference to this engraving shows that water, 
oil, and fuel pipes for the test beds are all conveni- 
ently grouped in a covered trench extending along 
the rear of the stands, into which drains a gulley 
for collecting the inevitable water and oil drippings 
encountered when removing engines from test. 
Cooling water for the engines is circulated through a 
large cooling tank on the roof of the factory, which, 
together with the lubricating and fuel storage and 
circulating systems, are referred to below. The 
cooling water is supplied to each engine at the exact 
rate required to maintain a fixed cooling water tem- 
perature through thermostatically controlled water 
mixing tanks mounted on each test stand, as indi- 
cated in Fig. 18. 

The lubricating oil, fuel oil, and water circulating 
system for the test beds is shown in Fig. 19. Main 
and auxiliary water pumps of Pulsometer Company 
manufacture are arranged to be controlled by float- 
operated switches to maintain a set level in a 250- 
gallon cooling water sump, water being circulated as 
required through a new cooling tank of the wooden 
slat type, erected on the roof. In the former test 
house arrangement the original cooling tower served 
for both engine cooling water and cooling the air 
compressor plant in the nearby compressor house. 
The new arrangement enables the former tank to be 
used solely for the compressors, thus the advantage 
of more efficient working of that plant is gained, 
especially as increased use of compressed air in the 
factory and the supply of air to other departments 
has necessitated the installation of an additional 
compressor set. 

Fuel oil is stored in a 2000-gallon capacity tank, 
whence it is fed through individual filters to each 
engine test bed. Lubricating oil is kept in constant 
circulation through the engines on test, there being 
a dirty oil sump of 500 gallons capacity and two clean 
oil reservoirs of 250 gallons capacity each. Below 
the floor level, as shown in Fig. 19, is a 350-gallon 
tank for new oil, used for ‘‘ topping ”’ up the system. 
All sludge and foreign material is extracted from the 
dirty oil by passing it through a batch of six Sharples 
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however, is not the only one in this part of the 
factory to be enlarged, for, by moving the test house 
to the position already described and moving the 
frame assembly line from its previous position—where 
the engine assembly is now situated—much space was 
found available, of which advantage was taken in 
enlarging the gear-box section, the tinsmiths’ shop, 
and the adjacent main finished parts stores—Fig. 3, 
ante. In the tinsmithy perhaps the most interesting 
of the operations is the making of radiators. It is 
conducted on the progressive assembly system and 
concludes w.th leakage tests of the finished radiators. 
Interesting equipment to be found in the section 
includes several pipe bending machines, for much of 
the work consists of bending pipes, some of which— 
for example, exhaust pipes—are of relatively large 
diameter. 

Referring once more to Fig. 3, ante, it will be seen 
that chassis erection begins at the point where the 
chassis frames leave the stores in the frame assembly 
section. This last-named section has been moved to 
its present position from the portion of the factory 
where engines are now assembled. In the previous 
arrangement the raw material—frame side members— 
was brought into the factory from the northern side, 
where the non-ferrous machines are now situated, 
and drilling of the members was then performed in a 
congested space to the north of the main gangway. 
Machined frame members were then hoisted across 
this gangway, causing further congestion. The new 
position selected for these operations is free from all 
the above-mentioned defects; there is ample room 
for storage and the assembled frames can be readily 
transferred to the chassis assembly conveyor. 

Nearby is situated a large store for assembled com- 
ponents, such as front axles, rear axles, engines, and 
so forth. Known as the unit store (see Fig. 22 on 
page 702, it provides space for the storage of units 
which are standard productions, and thus can be 
embodied at any time in vehicles to be assembled. 
Commercial vehicle production is seasonal, and in this 
manner a steady load can be put on the production 
facilities of the whole works. 

The chassis erection conveyor is illustrated in 
Fig. 21 on page 702. It is mounted flush with the 
surrounding floor level and is driven by a 5 H.P. 
motor installed in a pit at one end. As will be noted 





from Fig. 3, ante, it is of considerable length and 
there is space for eight or nine chassis to be erected 
at atime. At one end the bare chassis frame is lifted 
on to the conveyor ; then, as it moves along, the front 
and rear axles are fitted. As the chassis reach the 
end of each sub-assembly line the units are fitted, 
until the complete vehicle emerges from the works, 
ready for a road test. 

Trolleybus chassis are assembled on the same con- 
veyor up to a point ; but then, as the operations are 
different and somewhat more complicated than those 
performed in the standard chassis erection schedules, 
they are towed out to a special wiring line for com- 
pletion (Fig. 3, ante). Here,as shown in the engraving, 
Fig. 23, reproduced on page 702, electricians assemble 
the previously prepared groups of wires and all the 
electrical equipment. At the end of the wiring line 
the equipment is tested by @ high-pressure “ flash ” 
insulation test. 

(T'o be continued.) 








Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of 
our correspondents.) 


WHY FOREIGN TRADE ? 


Str,—In answer to the question posed by “ ML.I. 
Mech. E.”’ at the end of his letter in your last issue, I can 
only suggest that the average man’s reply would be that 
the imports must be something that he, the responder, 
does not make. Some years ago, I was approaching Los 
Angeles and, in conversation in the observation car, 
suggested to an American that universal free trade, if 
truly and really universal, would be the best for the world. 
The answer was “ Yes, certainly ; but we cannot have 
those cheap Spanish oranges coming into America.” 

However absurd this may seem, it really is the opinion 
of those who export goods, and it is a sad and satirical 
sidelight upon the state of mentality into which we have 
been hypnotised by those who sponsor a financial system 
which has not adjusted itself to the power producing 
period in which we now live. 

If you can give me space I would like to show the major 
cause and point out the illogical position in which we 
exist, but in which we do not live as we should. 

In the production of any article there is not distributed 
sufficient purchasing power to enable the producers, who, 
en masse, are also the consumers, to purchase or enjoy 
the goods and services which they have helped to make 
available. Naturally, all cannot be sold in the country of 
origin, despite the blandishments of the high-pressure 
salesmen and advertisers. Even they cannot get a quart 
out of a pint pot, but only succeed in diverting purchasing 
power from one set of goods to another. 

Hence eyes were turned to overseas markets. Initially 
in countries only producing food or raw materials the 
inhabivants were able to buy the manufactured goods of 
other countries in exchange, a system of disguised barter. 
So far so good. But the machines, due to the engineers’ 
ingenuity, became more efficient, 7.e., produced more 
without the employer having to pay out more wages, with 
a resulting increased shortage of purchasing power. 

Then finance stepped in and said to the overseas people 
that they, the financiers, would lend them money on long 
loan with which they could buy more goods from abroad, 
i.e., become ‘ developed.’ This appeared to succeed. 
See the enormous list of overseas loans given in the Stock 
Exchange Gazette. So our manufacturers sent more goods 
overseas and were really paid by the purchasers by cheque 
drawn on a London bank. Note that this transaction is 
done entirely by entries in bank books. No money, either 
notes, silver, or copper, need necessarily be used, but only 
bank credit. 

This appeared to be right, but it really meant that in 
the payment of the interest on the loan or its entire repay- 
ment we had to receive more goods or raw materials 
natural to the overseas market, as obviously pesetas, 
pesos, or pengos, &c., would be of no use to us. 

Whilst the United Kingdom was Free Trade, such extra 
goods were admitted without hindrance, but now with 
import duties, quotas, and such like, we are trying to 
apply two opposed policies. We want others to buy our 
goods, but do not wish to have theirs. An impossible 
position. How long will it be before it is recognised that 
all countries cannot export more than they import and 
thus have a “‘ favourable balance of trade.” 

But this is not the whole of the story, a story which 
later generations will regard as too absurd to ever have 
been true. 

Banks do not like long-period loans and take steps to 
pass on to the gullible public their “‘ investments” in 
foreign loans. So the small investor, the parson’s widow, 
become the owner of foreign bonds and pay for them out 
of their hardly earned savings, thus depriving themselves cf 
the right to spend them on immediate needs. In the course 
of time the overseas borrower, due largely to import duties 
in the markets where he had hoped to sell his materials, 
finds it difficult to pay the interest and so becomes a 
defaulter. How many loans sponsored by the League of 
Nations have already reached this stage ? 

How can they pay when we will not take their goods ? 
They have not gold at all or in sufficiency nor do we 
really want it. Hence the money paid for the bonds by 
the investor, which should have been used for purchasing 
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the goods through the making of which this money was 
distributed, has vanished. But the financial powers 
seeing sufficiently far ahead have got out in time. 
A long view of the whole transaction is that we have 
given away the exported gocds to the overseas buyer. 
Does not charity begin at home ? Rosin VINCENT. 


THE MORAL OF MEAL MONDAY. 


Str,—The logic of the Leading Article in your issue of 
December 9th is, if you will permit me to say so, a little 
difficult to follow. You make the perfectly correct state- 
ment that in the “ bad old days ” when education was 
surrounded with every conceivable kind of hardship, 
including semi-starvation, there were yet to be found 
some men of such strength of brain, character, and 
perseverance, amounting to genius, that they survived 
these hardships and achieved education in spite of them. 
All honour, indeed, to them. But it is surely illogical to 
assume, as your article tacitly assumes, that these hard- 
ships were a help rather than a hindrance, that they were 
actually a factor in producing these men rather than a 
factor operating strongly against the probability of their 
survival, and no doubt succeeding in preventing the 
emergence of many more who, possessing talent but 
lacking the supreme qualities of genius, were incapable 
of fighting their way through. 

Again, in dealing with the recommendations of the 
National Union of Students in regard to university educa- 
tion, you find that individually they are to be commended, 
but considered as a whole they possess a general trend 
which, you feel sure, is in the best interests neither of the 
universities nor of the students. I must confess an 
inability to perceive how things which are commendable 
individually can assume an opposite aspect when viewed 
“as a whole.” 

But these are not the most serious considerations which 
arise from a reading of your article. The more serious 
consideration is that you have very largely misconstrued 
the purpose of the recommendations put forward by the 
N.U.S. The impression they have evidently left upon your 
mind is that their main object is to smooth all roughness 
from the student’s path; to increase the amount of 
“spoon feeding” to which students are at the moment 
subjected ; to render them, in Cobbett’s biting phrase, 
* milksops with nursemaids everlastingly at their heels.” 
The truth is that the underlying intention of the N.U.S. 
proposals is almost the exact opposite of this. We hope 
they are, as you very rightly say they should be, as much 
a challenge to thestudents as tothe universities. Admittedly 
in matters of health and physical education, we suggest 
that more and better organised facilities should be pro- 
vided. We also suggest that in student hostels and 
refectories the food should be good. But this is to make 
students harder and fitter, not softer. One does not, in 
fact, promote physical hardness by undernourishment, 
and to suggest otherwise is merely to be perverse. 

Turning to the intellectual side of university education, 
it is to the “ spoon feeding *’ inherent in the present lecture 
and examination system that we most strongly object. 
Much more should be demanded of the student himself 
than is at present the case. We want students to do less 
passive listening to lectures and more active thinking and 
discovery for themselves, with opportunities to test their 
thinking in argument with their teachers. To borrow your 
own admirable phrase, “‘ education should be an adven- 
ture.”’ But an adventure in mental development not an 
adventure in physical discomfort, which is merely an 
irrelevant nuisance. R. Nunn May, B.Sc., 

Secretary. 

The National Union of Students, 

3, Endsleigh Street, London, W.C.1, 

[Our correspondent has misquoted us. In the second 
sentence of his first paragraph he attributes to us a state- 
ment which is not in accordance with anything we wrote, 
either in its words or its sentiment. Again we did not 
extend unqualified approval to all the N.U.S. recommenda- 
tions. With certain of them, we said, we found ourselves 
in sympathy, up to a point: individually some of them 
were to be commended.—Eb. THE E.] 








Powdered Fuel Engine Tests.* 


General.—As mentioned in the last Annual Report, 
experimental work has been begun at the Fuel Research 
Station to determine whether the high rates of wear 
encountered in coal dust Diesel engines can be reduced 
to practicable proportions by suitable choice of materials 
for the liner, piston, and rings. These high rates of wear 
are due to the abrasive action of the ash presenti in the 
coal. During the expansion and exhaust strokes in the 
engine cycle part of the ash and possibly carbonised or 
unburnt particles of coal are brought into contact with, 
and adhere to, the film of lubricant on the cylinder walls, 
thus forming an abrasive paste which causes rapid wear 
of the liner, piston, and rings. 

The method adopted in these experiments is to inject 
coal ash at a constant rate into the carburetter intake of a 
single-cylinder petrol engine running on petrol under con- 
trolled conditions of load, speed, &c., and to measure the 
liner, piston, and ring wear after suitable intervals of time. 
Some twenty-seven combinations of materials for liner, 
piston, and rings have now been tested in this manner. 
The influence of the rate of ash feed and the fineness and 
type of ash are also being investigated. 

The results of this investigation have been such as to 
suggest that the wear can be reduced to reasonable pro- 
portions by suitable choice of materials. It was then 





* From the report of the Fuel Research Board for the year 
ending March 31st, 1938. 





decided to proceed with the purchase of a second-hand 
Diesel engine, which has now been installed with a view 
to converting it to use powdered coal. 

Wear Tests.—Three identical engines have been used for 
these tests. Each is a J.A.P. overhead valve, water-cooled, 
single-cylinder unit of 3gin. bore and stroke. The Amal 
carburetter of each engine has been fitted with an extended 
intake tube of venturi cross section, into which the ash is 
drawn by engine suction. The ash is fed from closed 
hoppers to the intake tubes by means of small Redler type 
conveyors of Fuel Research Station design, each conveyor 
being independently driven by chains and sprockets from 
a common shaft which is in turn driven by an electric 
motor. 

For comparing wear rates of different combinations of 
materials the coal ash used as standard throughout was 
collected from the tail flues of a Lancashire boiler fired by 
pulverised coal. A quantity sufficient to last through the 
entire investigation was collected prior to the tests. This 
ash contains about 20 per cent. of carbon and about 
80 per cent. passes through a 240-mesh B.S. sieve. The 
rate of ash injection: adopted (52 grammes per hour) 
corresponds approximately to the amount of ash which 
would be present if the engines were run on the Diesel 
cycle at a B.M.E.P. of 100 Ib. per square inch with coal 
containing 2 per cent. of ash. 

A wide range of materials has been tried for the liner. 
It includes aluminium alloys, unhardened cast irons, 
hardened and tempered cast irons, nitrided cast iron, 
nitrided steel, anodised aluminium and chromium-plated 
cast irons. The majority of tests have been made with 
ordinary cast iron pistons and rings, but tests have also 
been made with specially tough, close-grained, cast iron 
pistons and rings. The effect of anodising, tinning, 
nitriding, and chromium plating these components has 
also been investigated. 

The tests so far made all show certain common wear 
characteristics. Thus liner wear is almost entirely con- 
fined to the ring track and reaches a maximum at a point 
slightly below the top of the ring track. This is illustrated 
in Fig. 1. Piston wear is confined largely to the thrust 
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faces ; it is greatest at the top or first ring land and 
decreases progressively towards the skirt. The ring wear 
is always most severe in the top ring and is usually least 
in the bottom ring. A typical series of ring wear measure- 
ments is shown in Fig. 2. 

The results of the tests already made indicate that liner 
hardness is a vital factor in determining the wear of liner, 
piston, and rings. This is illustrated in Table I, in which 
results are grouped in order of liner hardness. 


TaBLE I.—Influence of Liner Hardness upon Wear of Liner, 
Piston and Rings. 


Hard- | Maximum Top ring | Maximum 
ness | liner wear wear, piston 
Liner. V.P.H. |} 1/1000in. | gm. per wear 
value. | per hour. hour. | 1/1000in. 
per hour. 
Aluminium alloys | 60- 145 10-0-11-45 |2-46-4-96, 0-8-4 
Unhardened east} | | 
irons ... ...  .../200- 240; 2-1 —3-5)1-83-2-60,3-25-6-3 
Hardened cast irons) 500) 1-20 0-90 2-4 
Nitrided steel and) | 
east irons... .../950-1000 0-46 - 0-61 '0-16-0-610-31-1-41 
approx. 


or 


Chromium - plated) 
cast irons... ... 1000/0-046—0- 112,0-15-0-700-20-1-5 


It will be seen that, in general, the harder the liner the 
smaller is the rate of wear of liner, piston, and rings. Thus 
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the lowest rates of wear of all three components have 
been obtained with chromium plated and nitrided liners 
and the highest rates with aluminium and unhardened 
cast iron liners. The former show considerable advantage 
over ordinary cast iron. 

It has also been found that the substitution of hardened 
rings for plain cast iron rings, in conjunction with a hard 
liner, usually reduces the rate of ring wear at the expense 
of a somewhat increased rate of liner wear. 





The best results to date have been obtained when using 
certain types of chromium-plated liner in conjunction with 
ordinary cast iron pistons and rings. With these com- 
binations the rate of liner wear is approximately one- 
seventieth, the top ring wear one-sixteenth, and the piston 
wear about one-thirtieth of that obtained with ordinary 
cast iron liner, piston, and rings. It will be seen from 
Table I that, in spite of this reduction, the actual rates of 
wear with such a combination are still high, but it is 
believed that the abrasive conditions to which the materials 
are subjected in these tests are more severe than those 
encountered in actual powdered coal engines. It is con- 
sidered that the rates of wear likely to be encountered in 
practice, with suitable coal, are probably of the order of 
one-tenth of those found in these tests when using similar 
combinations of materials. 

The influence which the fineness of the ash exerts upon 
wear rates is shown by the results of experiments given 
in Table IT. 


TaB_e IT.—Influence of Fineness of Ash wpon Wear of Liner, 
Piston and Rings. 





Maximum | Top ring Maximum 
Fineness of original liner wear wear, ‘piston wear 
powdered coal. | 1/1000in. | gm. per — 1/1000in. 
per hour. hour. per hour. 
58 per cent. through 240 B.S. 
a ae oie 2-02 1-26 1-57 
92 per cent. through 240 B.S. 
PO cai se: ond Fed 1-54 0-93 1-17 





These results were obtained with ashes prepared from 
two samples of the same coal (a Northumberland steam 
coal) ground to 58 and 92 per cent. respectively through a 
240-mesh B.S. sieve. An ordinary cast iron liner, piston, 
and rings were used in each case. It will be seen that the 
effect of increasing the fineness of the original powdered 
coal by the amount stated is to reduce the wear of liner, 
piston, and rings by about 25 per cent. The finer of the 
two samples of ash probably corresponds fairly closely, 
as regards fineness, to the ash actually liberated in the 
cylinder of a powdered coal engine and gives rates of 
wear approximately one-half of that obtained with ash 
used in the main series of experiments. 

Comparative tests have also been made of the abrasive 
action of ashes from the bright and the dull fractions of a 
South Yorkshire medium caking coal. These ashes were 
prepared from coal samples ground to a fineness of 81 per 
cent. through a 240-mesh B.S. sieve and were used in 
conjunction with ordinary cast iron liners, pistons, and 
rings. The results of the tests are given in Table IIT. 


Taste IlI].—Comparative Wear Figures with Bright and Dull 
Fractions of a South Yorkshire Medium Caking Coal. 


i] | 
| Maximum | Top ring Maximum 





Fraction of coal from | liner wear; wear, (piston wear 
which ash was prepared, | 1/1000in. gm. per | 1/1000in. 
| per hour. hour. per hour. 
Brights nae ae gi rs ef 0-514 0-67 
ee ge ee ee 1-173 1-97 


It will be observed that the wear rates with the dull 
fraction of this coal are more than double those with the 
bright fractions. 

Conversion of Diesel Engine to Use Powdered Coal.—The 
engine now being installed for conversion to powdered 
coal is a two-cylinder Diesel engine made by Mirrlees, 
Bickerton and Day. It has a bore of 12in.. a stroke of 
18}in., and is designed to run at 230 r.p.m. Preparations 
are now in hand for converting one cylinder to the use of 
powdered coal. 








SIXTY YEARS AGO. 


In our issue of December 27th, 1878, we recorded the 
death of a railway pioneer, Mr. Williain Baker, for many 
years engineer-in-chief of the London and North-Western 
Railway. Mr. Baker was born in 1816, and at the age of 
eighteen became a pupil of G. W. Buck, under whom he 
was subsequently employed for six years as a resident 
engineer on the Manchester and Birmingham Railway. 
From 1844 to 1848 he served as principal resident engineer 
on the same line under Robert Stephenson. Later he was 
employed in a similar capacity on the Birmingham and 
Shrewsbury Railway, and on a number of other lines 
which were eventually united as the London and North- 
Western Railway. On the death of Stephenson, Baker 
was appointed to succeed him as civil engineer-in-chief 
of that line, and in that capacity carried out a large 
number of important works, including the construction 
of Runcorn Bridge, the enlargement of Holyhead Harbour, 
and the extension of the company’s system in Ireland. 
He was responsible for the establishment of the company’s 
steamer service between Holyhead and Dublin, and was 
consulting engineer for the construction of the Great 
Exhibition building in 1862. Mr. Baker, we wrote, 
was a man of somewhat unusual demeanour as an engineer. 
He was essentially a chief with marked ability as an 
administrator, never descending to the small details of 
the works he projected, but, being satisfied of their prac- 
ticability and of their financial soundness, left the realisa- 
tion of the works to well-chosen officials directed by 
himself. He was a general who would have thought it 
bad generalship to find it necessary to do any of the work 
of either his officers or men. He was always systematic 
in his neatness, both privately and officially, or in business, 
and while acting as the engineering adviser for one of the 
most powerful of English railway companies, thoroughly 
maintained the dignity of such a position. He was proud 
of his office without showing it, and, while always courteous, 
never allowed others to forget the high social status 
which he attached to his profession and position. He 
became a member of the Institution of Civil Engineers 
in 1848, but never took any active part in the welfare of 
the Institution. Nevertheless, somewhat surprisingly, 
he was twice elected to a seat on the Council, 
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Rail and Road. 


Swiss Ratways AND THE ZURICH EXHIBITION.— 
{n order to relieve congestion in Zurich station and on 
the Zurich—Oerlikon section during the Zurich Exhibition 
next year, the connecting spur between Zurich-Seebach 
station and the line towards Winterthur vid Kloten, is 
to be reopened. The use of this line will enable goods 
traffic between Winterthur and the Olten and Basle 
routes to avoid Zurich entirely during the Exhibition. 


New Wacons. ror THE L.N.E.R.—During 1939 the 
London and North-Eastern Railway Company proposes 
to build 3894 freight wagons; 3600 of them will consist 
of 12-ton mineral wagons with end doors, suitable for 
conveying coal for shipment in Scotland. There will 
also be 200 brake vans to replace a similar number to 
be broken up, 40 fish vans for conveying fish from Grimsby 
to London, Leeds, Chester, and Lancashire, and from 
Aberdeen to Lancashire; 50 banana vans to convey 
fruit from the London Docks to all parts of England, and 
4 carriage trucks for the conveyance of motor cars, 
theatrical! scenery, aeroplane material, and general traffic 


New Locomotives ror THE L.N.E.R.—During 1939 
the London and North-Eastern Railway Company pro- 
poses to break up 158 locomotives of various types, which 
are no longer serviceable. It is considered that there is 
scope for reducing the total stock by limiting the new 
building programme to engines of one type. It has 
accordingly been decided to construct fifty tender engines 
of the 2-6-2 type, known as the “‘ V 2” or “‘ Green Arrow ” 
class, capable of dealing with fast freight and passenger 
trains, together with ten tank engines, also of the “ V” 
class, which will be used for heavy and closely timed local 
passenger services, principally in Scotland and on the 
North-East Coast. 


Exectric TRacTION ON GoOTHEBORG-OsLO LINE.— 
Sweden’s largest private railway concern, Trafikférvalt- 
ningen Gétheborg-Dalarna-Gavle, is at present electrifying 
two of its most important lines, namely, Gétheborg— 
Mellerud—Amal and Mellerud—the Norwegian frontier, 
a total length of about 230 kiloms. The first-mentioned 
line is expected to be ready about May, 1939. By 1941, 
when the electrification of the Norwegian railways between 
the Swedish frontier and the Norwegian capital, Oslo, 
is expected to be ready, the entire Malmé—Gétheborg— 
Oslo route will have electric traction. In connection 
with these works the railway has placed orders for electric 
locomotives, &c., to the value of about 8 million kronor. 
The first locomotive of a series of nine which has just been 
delivered is an express engine of 2000 H.P. intended for 
a maximum speed of 110 kiloms. per hour. 


New AMERICAN Locomottives.—In a recent issue of 
Railway Age are given the particulars of eleven 4-8-4 
passenger and ten 2-10-4 freight locomotives delivered 
to the Atchison, Topeka and Santa Fé Railroad by the 
Baldwin Locomotive Works during 1938. The passenger 
locomotives work on a fast passenger service between 
La Junta and Los Angeles, a distance of 1237 miles. 
Their leading particulars are as follows :—Cylinders, 
28in. diameter by 32in. stroke; boiler pressure, 300 Ib. 
per square inch; evaporative heating surface, 5403 
square feet; superheating surface, 2366 square feet ; 
driving wheel diameter, 80in.; weight in working order, 
499,600 lb.; tractive force, 66,000 lb.; total wheel base 
98ft. Five of the freight engines are coal and five oil fired, 
and their leading particulars are: Cylinders, 30in. 
diameter by 34in. stroke; boiler pressure, 310 1b. per 
square inch; evaporative heating surface, 6075 square 
feet ; superheating surface, 2675 square feet; driving 
wheel diameter, 74in.; total wheel base coal-burning 
engines 98ft., oil-burning engines 100ft.; weight in working 
order, 545,260 lb.; tractive effort, 93,000 Ib. 


AUTOMOBILE RESEARCH.—Two new items of research 
have recently been added to the programme of work being 
carried out by the Automobile Research Committee of the 
Institution of Automobile Engineers. One relates to the 
effect of radio interference suppressors on engine perform- 
ance. In this connection, there is a possibility that the 
fitting of interference suppressors in the spark-plug high- 
tension leads may have to be enforced on all cars in order 
to avoid interference with short wave wireless reception, 
particularly television. It is therefore important to ascer- 
tain whether these suppressors have any adverse effects 
on engine performance, and experiments are now being 
carried out at the Brentford laboratories on single and 
multi-cylinder engines, a. cathode ray indicator being used 
to study the effect of suppressors on ignition and combus- 
tion. Research relating tq the over-heating of brake 
drums and wheel rims on commercial vehicles is also being 
carried out. Under modern conditions, the transfer of 
heat from brake drums to the wheel rims is sometimes 
excessive, resulting in a serious shortening of tyre life. 
A back axle, complete with wheels and brake drums, is 
being used for a laboratory study of heat dissipation from 
the brake drums, and various methods of insulation and 
ventilation are being tried. 


L.M.S. To CrosE Hicnest Ramway Live.—Britain’s 
highest standard gauge railway, connecting the London, 
Midland and Scottish Railway Company’s Anglo-Scottish 
main line at Elvanfoot (Lanarkshire) with the mining 
villages of Leadhills and Wanlockhead (Dumfries-shire), 
is to be closed down on and from Monday, January 2nd. 
This line attains between Leadhills and Wanlockhead 
an altitude (1498ft. above sea level), which is the greatest 
reached by any standard gauge railway in Great Britain. It 
is a 7} miles single-track branch line and serves a district 
where lead and silver mining have been carried on with vary- 
ing success for cénturies, whilst gold has also been mined at 
Leadhills. The L.M.S. has decided to close the branch 
because of the present lack of industrial activity and 
diminution of traffic, the region served being mountainous 
and sparsely inhabited. A private bus service giving 
connection with passenger trains at Abington will be 
run daily except Sundays to convey passengers and 
parcels to and from Leadhills and Wanlockhead. With 
the closure of the Wanlockhead branch the distinction 
of being the highest standard gauge railway in Britain 
will pass to another section of the L.M.S., the line from 
Perth to Inverness, which, in the Drumochter Pass 
(Perthshire) attains a height of 1484ft, above sea level, 
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Aw Ort Search ABANDONED.—Exploratory drilling for 
oil by the D’Arcy Exploration Company, Ltd., near 
Broseley, Shropshire, has indicated that the prospects in 
the area are unfavourable. The company has relinquished 
its prospecting rights over the neighbouring area of about 
136 square miles. 

Girt To Employers sy Perrers, Lrp.—On the closing 
of its works at Yeovil, the directors of Petters, Ltd., have 
advised their employees that as a mark of appreciation for 
the valued and loyal services which they have received 
from all concerned, they have arranged to make this 
Christmas a present to all employees of twenty years’ 
service as at mber 31st of £5, with an additional £1 
for each year of service in excess of twenty years. Every 
employee concerned who was in the service of the com- 
pany on September Ist, 1938, will receive this gift. It is 
understood that the arrangement will involve an expendi- 
ture of more than £2000 by the company. 


BroapcastinG House Extenstons.—According to the 
Electrical Review, work on the construction of the exten- 
sion of Broadcasting House, which will more than double 
its size, will be begun next summer, and it is expected to be 
completed by the end of 1940. The site area at ground 
floor area is 20,950 square feet, compared with the present 
17,390 square feet, and the building will go down to 54ft. 
below pavement level. There will be five underground 
studios, each in a separate shell floated and isolated from 
the building itself. A general-purposes studio will be 
80ft. long, 54ft. wide, and 30ft. high. Three dramatic 
studios, an “‘ effects’ studio, and a number of rehearsal 
rooms will also be provided. A contro] room suite will be 
situated on the seventh floor, and this will be in addition 
to the present control room. 


THe PARLIAMENTARY ScIENCE CoMMITTEE.—The annual 
general meeting of the Parliamentary Science Committee 
was held at the House of Commons on Tuesday, December 
13th. The Earl of Dudley presided, aud the following 
officers were elected for the session :—President, The 
Earl of Dudley; Vice-President, Sir Arnold Wilson ; 
Chairman, Mr. 8. F. Markham; Vice-Chairman, Pro- 
fessor B. W. Holman; Deputy Chairman, Mr. Alan 
E. L. Chorlton, and Hon. Secretary and Treasurer, Mr. 
H. W. J. Stone. The annual report discloses that six 
institutions were affiliated during the year, and the Com- 
mittee was actively engaged in work connected with 
A.R.P., the Fire Brigades Act, Port of London hy-laws 
referring to oil tankers coming up the Thames to Purfleet, 
and the financing and development of scientific and 
industrial research. At the present time sub-committees 
are dealing with the project for a barrage across the 
Thames, the remission of income tax on money expended 
on research, and anti-aircraft defences. During the 
year the parliamentary membership of the executive 
committee has been strengthened, not only numerically, 
but by a wider distribution amongst the politica! parties, 
including Members of both Houses. The increasing 
tendency on the part of constituent bodies to utilise the 
facilities afford2d by the Committee is being continued and 
is welcomed. 


Iron Mine as Muszum Exuisrt.—A realistic recon- 
struction of an iron mine has-been opened by the Swedish 
Technical Museum in Stockholm. Prepared with the aid 
of donations from Swedish mining concerns, the exhibit 
consists of 100 m. of passages and galleries, situated under 
the museum building at a depth of about 4 m. It is made 
as realistic as possible. About 30 tons of iron ore have been 
distributed in the galleries, which also contain many 
mini implements from olden times to the present 
day. Various tools and machines are shown in actual use, 
and to heighten the effect life-size models of miners have 
been placed in various parts of the “mine” in charac- 
teristic attitudes. Thus at one place a worker is pushi 
an ore tub in a gallery and at another stands a blaster 
with a boring iron on his shoulder and 10 Ib. of blasting 
powder in a leather bag in his hand. Realism is brought 
to its highest pitch by gramophone records reproducing 
sounds from men and machines, which are supposed to be 
working in the galleries. Boring machines can be heard 
from time to time, suddenly comes a signal for a shot, a 
warning voice is heard, and immediately afterwards the 
noise of the explosion echoes through the “‘ mine.” The 
mining methods which are illustrated cover a period of 
more than 700 years. More than 300 old and new imple- 
ments—some of which are unique—have been placed in 
their correct environment. This “iron mine”’ is the first 
of a series of special exhibits illustrating important 
Swedish industries which the Technical Museum of Stock- 
holm is planning. 

British Cast Iron Reszarcn AssoctaTion.—The 
annual luncheon of the British Cast Iron Research Asso- 
ciation was held at the Dorchester Hotel, London, W.1, 
on Thursday, December 15th. In the absence of the Ear] 
of Dudley, his speech, following the luncheon, was read 
by Professor E. Turner. After detailing a number of the 
developments which have arisen out of the Association’s 
research programme during the past year, the finances 
were reviewed and members were urged to subscribe to the 
new Building and Equipment Fund. A new scheme of the 
Worshipful Company of Founders for attracting the best 
type of man to the foundry industry was described. The 
Company pro to award fellowships to those graduates 
who appear tik ely to make. good their careers in the found- 
ing industry and who are offered through the fellowships 
facilities for further courses of study, designed to qualify 
them towards that end. The successful candidate may 
undertake research, acquire works experience or experi- 
ence abroad, according to his aptitude and wishes. These 
fellowships will be renewable for a second year. In con- 
clusion, Professor Turner said that users of castings should 
be encouraged to give their support to the Association, as 
its work was as valuable to them as to the makers of 
castings. In proposing a vote of thanks to the chairman, 
Lord Falmouth, in congratulating the Association on the 
work done, said that the laboratories were not worthy of 
the work done in them, and encouraged the members to 
increase their industrial subscriptions. In seconding this 
vote, Sir Alexander Ramsay pointed out that the co- 
operative research of the Association reflected on prac- 
tically all branches of industry. 





Air and Water. 


Tue Jarrow Free Ferry.—Liberal financial assistance 
is to be given to the Jarrow Town Council by the North- 
umberland and Durham County Councils in order that the 
free ferry across the Tyne shall be continued. At present 
the Ministry of Transport is paying 60 per cent. of the 
running costs and Jarrow the remaining 40 per cent. 


Expansion oF Royat Aim Force.—The accelerated 
expansion of the Royal Air Force necessitates an immediate 
increase in the number of air observers for multi-seater 
aircraft. The Air Council has decided, as an immediate 
and temporary measure, to recruit approximately 1500 air 
observers directly from civil life during the next six to eight 
months. 


Tramp SHIPPING ADMINISTRATIVE COMMITTEE.—Mr. 
G. P. Christopher was elected Chairman for next year at 
the inaugural meeting of the new Tramp Shipping 
Administrative Committee, and Mr. F. J. Harrison was 
elected Vice-Chairman. The Committee was recently 
appointed for 1939 under the terms of the scheme of 
voluntary co-operation. 


OvutruT oF HaRLtanpd anD Wo trr, Lrp.—During 1938 
the combined yards of Harland and Wolff, Ltd., at Belfast, 
Govan and Woolwich had a total output of 132,518 tons, 
with a marine engineering output of 288,255 I.H.P. For 
the fourth successive the company has launched more 
than 100,000 gross tons of shipping, this year’s figure being 
the highest since 1930, when 145,636 tons were launched. 





Crvim AvIATION In CanaDa.—The carrying of freight by 
aircraft has increased very rapidly in Canada during the 
past four years. The total for 1931 was only 2,372,467 Ib. 
By 1935 it increased to 17,615,910 lb., and in 1936 to 
25,387,719 lb. In 1937 a further gain was recorded, the 
total being 26,279,156 lb. Mail carried under Canadian 
postal contracts increased from 470,461 Ib. in 1931 to 
1,323,584 Ib. in 1937. 


British Ark Transport LIcENCES.—Railway Air 
Services has applied to the Air Transport Licensing 
Authority for licences to operate a London-Scottish-Irish 
network of air services. The proposed services would 
operate from London to Glasgow via Birmingham, Stoke- 
on-Trent, Liverpool, and Belfast ; from London to Glas- 
gow vid Birmingham, Manchester, Liverpool, the Isle of 
Man, and Belfast ; and from Glasgow to Belfast. 


New American Arrport.—The United States Public 
Works Administration has allocated nearly 6} million 
dollars to the Civil Aeronautics Authority for the con- 
struction of Gravelly Point Airport in the district of 
Columbia. The money provides for the establishment of a 
landing area on the Virginia side of the Potomac River 
and for the construction of hangars, terminal and adminis- 
trative building, including the offices for the Civil Aero- 
nautics Authority. - 

Bie New JapaNEsE LinEers.—Two new liners, which 
will be the largest in the Japanese service, are now being 
built by the Mitsubishi Heavy Industries Company at a 
cost of 48 million yen. The new ships will be 715ft. long, 
with a breadth of 87ft. 6in.,a depth of 45ft. 6in., and 
a gross tonnage of 27,700. Their designed speed is 
24 knots and they will have accommodation for 890 
passengers. It is expected that the new ships will be 
completed in 1941 and 1942. 


Ciype Drepcine.—At the annual meeting of the Clyde 
Lighthouses Trust, Mr. A. N. Lindsay said that in con- 
nection with the passage to the sea of the Cunard White 
Star liner “‘ Queen Elizabeth,” in 1940, nearly 50,000 cubic 
yards of material had been removed from the river passage 
in May last and 82,000 cubic yards from August to 
November. Further dredging is still necessary and is to 
be carried out in due course. The river has had a record 
year for shipping and dues have been paid on 16,849,000 
gross tons, an increase of 320,517 on the previous year’s 


Dock Facritres 1x SoutH WatEes.—A conference of 
representatives of South Wales ports is to be called to 
consider representations to the Government for the 
improvement of Bristol Channel dry dock facilities in the 
event of emergency. This, says Shipbuilding and Shipping 
Record, was decided upon at a meeting of the Cardiff 
Parliamentary Committee, which supported a suggestion 
for such action which emanated from Newport. The 
Lord Mayor of Cardiff is to arrange for the conference to 
which Welsh members of Parliament and representatives 
from the ports of Newport, Swansea, Cardiff, Barry, and 
Port Talbot will be invited. 


Om. versus Coat ror SHips.—Speaking at the annual 
meeting of the Sheaf Steam Shipping Company, Ltd., 
Mr. W. A. Souter said that coal had failed the shipowner 
both in the quantities available for shipment and in the 
prices charged for bunkers. He pointed out that this 
country’s shipping was largely built up on cheap coal, and 
now that the price had increased shipowners must look 
to oil fuel as an increasing means of propulsion. The 
next day, at a meeting of the Newcastle Chamber of 
Commerce, a number of shipowners supported Mr. R. S. 
Dalgliesh in a statement regretting Mr. Souter’s remarks 
when they were doing their utmost to sell more coal. 


New Ar Navication Company in Canapa.—A new 
company, to be known as Passenger and Express Air 
Services, Ltd., has been formed by the leading commercial 
air transport firms in Canada. Its organisation was com- 
pleted at Regina in November, after a two-day conference 
between operators from the majority of commercial air 
transport companies, excluding the Trans-Canada Air 
Lines, and a Dominion charter has been granted to the new 
company. Companies represented at the conference were 
Canadian Airways, Ltd., Winnipeg ; Dominiun Skyways, 
Ltd., Montreal; Prairie Airways, Mosse Jaw ; M. and C. 
Aviation Company, Prince Albert ; Arrow Airways, The 
Pas, Man.; Mackenzie Air Services, Edmonton ; United 
Air Transport, Edmonton ; Ginger Coote Airways, Van- 
couver; Starratt Airways and Transportation Company, 
Hudson, Ont.; Quebec Airways, Montreal ; Speers Air- 
ways, Regina. The head office of the company will be 
Winnipeg Man., with branches at Regina, Edmonton, 
Vancouver, Toronto, and Montreal, 
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FUEL FOR ROAD - VEHICLES. 


ENGINEERS could hardly render a greater 
economic or military service to this country than 
by devising some means of reducing our dependence 
upon imported ‘fuel. The aspect of the question 
that has naturally attracted most attention is con- 
cerned with our naval and aerial defences in time 
of war, but even if these vital services could be 
maintained during a lengthy interruption of our 
supplies of fuel oil and petrol, we should still be 
left with the important problem of fuel for road 
transport. As a partial solution of this problem, 
the equipment of heavy vehicles with suction gas 
plant has often been advocated. Serious efforts 
to develop suitable gas producers for lorry work 
were ma-Je by Messrs. J. W. Parker and D. J. Smith 
some twenty years ago under the stimulus of war- 
time conditions ; but, in spite of their labours and 
those of their followers, it is doubtful whether there 
are more than a dozen vehicles running on pro- 
ducer gas in this country to-day. Much greater 
enterprise, however, has been shown abroad, both 
by manufacturers and users. This has been due, 
no doubt, largely to the action of Continental 
Governments, which have encouraged or com- 
pelled the use of home-produced fuel as an insur- 
ance against the risks of a petrol shortage in war 
time. The consequence is that in Germany there 
are now at least 1207 producer gas vehicles out of 
a total of 377,547; in Italy there are 1500 such 
vehicles, and in France no less than 6000. During 
the French army manceuvres last year a squadron 
of 140 producer gas lorries, some of them nine 
years old, covered distances of 2000 to 3000 miles, 
doing exactly the same work as the petrol lorries. 


Bosworth Goldman and N. Clarke Jones, who 
reviewed the whole question of the portable gas 
producer in an important paper read before the 
Institute of Fuel on December 8th. The fact that 
fifteen different types of producers specially 
designed for transport work could be illustrated 
and described by the authors, shows how actively 
the development of such apparatus has been pro- 
ceeding in various countries, but it proves at the 
same time how far it still is from finality. For 
details as to the performances of the various types 
we must refer our readers to the paper itself. It 
may be true, and we hope it is, that at current fuel 
prices the total cost, including maintenance and 
depreciation, of operating a producer gas lorry is 
less than that of operating a petrol or oil lorry for 
equivalent service. The fuel cost alone is certainly 
much lower. In 1917, during the war, an Inter- 
Departmental Committee was appointed to investi- 
gate the possibility of using producer gas in place 
of petroleum products as a source of power for 
motor vehicles. The Committee then found that 
1 ewt. of coke or anthracite consumed in a pro- 
ducer would do the same work on the roads as 
5-6 gallons of petrol, and that, to compete in fuel 
cost with suction gas, petrol would have to be 
obtainable at not more than 5-4 pence per gallon. 
But lorry owners have other things besides fuel 
and maintenance costs to consider. ‘Trouble is 
one of them. Besides, even if a producer gas 
plant, with its cooler, gas filter, &c., could be made 
to compare in size, cleanliness, handiness, and sim- 
plicity with the usual carburetter, no ordinary 
transport company could consider trusting its 
fortunes to producer gas unless it felt confident of 
being able to obtain a suitable quality of fuel at 
almost any place and time, which is certainly not 
the case at present. 

Although the quest for cheap power from home- 
produced fuel may be the principal motive under- 
lying the attempts to develop the portable gas 
producer, it is impossible to disregard the effect 
that the success of the internal combustion engine 
has had upon our ideas concerning road transport. 
The engines as used on motor vehicles are about as 
perfect as any mechanism can be, and there is con- 
sequently a strong inducement to believe that it 
would be a retrograde step to discard them. To 
keep the same engine, but to work it with gas 
instead of petrol, seems to be the natural line of 
progress. The question, however, is not quite so 
simple as that. In the first place, the mere substi- 
tution of producer gas for petrol would reduce the 
power of the engine by anything from 30 to 50 per 
cent. This might be got over by fitting larger, and 
therefore heavier, engines, or perhaps to some 
extent by working with higher compression or by 
supercharging ; but it is a drawback that has to 
be faced. There is the further problem of main- 
taining a fairly uniform quality of gas at all speeds 
of the vehicle. The gas is used as it is made, and 
the desirable conditions of a constant depth of fuel 
bed in the producer, and a constant draught 
through it, are practically unattainable. Expe- 
rience shows, however, that the operation of a 
portable producer in addition to the control of his 
vehicle, is not beyond the capacity of a good driver, 
so that this alone is insufficient to account for the 
almost total absence of producer gas vehicles on 
our roads since their introduction more than a 
generation ago. Where, then, is the explanation to 
be found ? It is reasonable to suggest that it may 
not be unconnected with the failure of gas pro- 
ducers in general to live up to the anticipations to 
which they once gave rise. It was the demon- 
stration by Emerson Dowson, before the British 
Association in 1881, of the first engine driven by 
producer gas that inspired the great Sir Frederick 
Bramwell to make his famous prophecy. Every- 
thing then seemed set fair for the combination of 
the producer and the internal combustion engine, 
but though the latter has increased and multiplied, 
this has been due to the use of liquid fuel and the 
producer has fallen into almost complete disuse 
for power purposes. The want of success of pro- 
ducer gas for stationary power plants may not be 
sufficient grounds for predicting its failure on 
vehicles where different factors have to be taken 
into consideration, but it is at least a warning that 
cannot be ignored. 

However fully one may appreciate the theoretical 
merits of the portable gas producer, it has to be 
admitted that up to the present steam has made a 
far better showing than gas in the propulsion of 
heavy vehicles. It is true that steam has fought a 
series of losing battles with the internal combustion 
engine on the road, and its position may have 
appeared to be getting continuously more pre- 


ment would be needed to revive it for certain 
classes of work. Were circumstances, for example, 
to preclude the use of petroleum products for 
driving heavy vehicles, it is probable that twenty 
owners would turn to steam for every one who 
would experiment with producer gas. If this is a 
correct view of the situation, the interests of road 
transport might be quite as well served by 
endeavouring to eliminate the defects of portable 
steam plant as by the improvement of the portable 
gas producer. If a stationary boiler can hold its 
own against a stationary producer, it is reasonable 
to suppose that a similar result could be expected 
on the road, particularly if advantage could be 
taken on a small scale of some of the developments 
in pressure, temperature, and heat cycles that have 
characterised power station practice of recent 
years. However this may be, it affords no argu- 
ment for ceasing work on gas producer vehicles. 
The need for making the economic life of this 
country even a little less dependent on the importa- 
tion of petroleum and petroleum products is so 
urgent that each and every means towards this 
end is worthy of the fullest exploration. It is 
important also that transport companies and 
private lorry owners should be kept well informed 
of the results obtainable with vehicles operating 
with solid fuel. This is done in France by the 
organisation of periodical long-distance demon- 
stration runs, or “‘ Rallies,” and it may be partly 
due to these that the French hold an easy lead in 
the manufacture and use of gas producer vehicles. 
A proposal of the Transport Producer-Gas Makers’ 
Association is that the Government should acquire 
a stock of gas producer equipments, which would 
be hired out to lorry owners in time of emergency. 
It is claimed that the rent obtainable for such 
apparatus would be sufficient to pay interest and 
sinking fund on the capital involved, while still 
showing a saving to the hirer. This, we think, is 
unduly optimistic. If any such estimate could be 
justified there would be no need for Government 
action at all, for either every lorry owner would at 
once purchase the apparatus for himself, or the 
capital expenditure could easily be financed in the 
ordinary way of business. The real object to ibe 
aimed at is so to improve the methods of using 
solid fuel on vehicles that the adoption of such fuel 
will come about automatically without waiting for 
a war or for anything else. 


The Kingston Electricity Failure. 


WuEN the grid was put into operation many 
people imagined that immunity from serious elec- 
tricity supply failures had been secured. With 
interconnected power stations it is not at all 
apparent to the uninitiated why a breakdown at 
a single station should deprive innumerable con- 
sumers of current for many hours. But while the 
grid has sometimes maintained a supply which 
might otherwise have failed, there have, unfor- 
tunately, been interruptions affecting wide areas. 
The breakdown at Birmingham on November 
4th afforded an example of how the grid 
can shut a station down and then fail to 
give even a partial supply. As usual, the 
report issued on that disaster was in some respects 
vague, but apparently at the time of the trouble 
one of the grid transformers had been put of out 
service for overhaul, and when a flashover occurred 
on a bushing of the other transformer it also became 
inoperative. The severity of the fault on the 
bushing caused the auxiliaries in the Hams Hall 
station to be disorganised, with the result that 
many consumers were without light or power for 
two hours. How the auxiliaries came to be dis- 
organised, the report did not state, but it is not 
to be wondered at that consideration is being given 
to modifying the station auxiliary supplies. The 
breakdown that occurred at Bradford on February 
24th, 1936, and which left some consumers without 
current until March 2nd, was another example of 
the failure of the grid to render aid. That disaster 
ranks among the most serious that have occurred, 
for considerable damage was done to the station 
switchgear and cables by fire, including two con- 
nections to the grid, representing 60,000-kW of 
transforming plant and large numbers of important 
feeders. Importation of power from the grid, 
therefore, became impossible. Hence it is seen 
that although stations may be normally inter- 
connected, a fire or explosion, or even a flashover, 
at one of them may render the grid valueless to 
the station concerned. 

The latest serious disaster occurred at the 
Kingston Corporation’s generating station on 
December 14th, when a fire at that station gave 
rise to the failure of current in a number of 








These figures are given on the authority of Messrs. 
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Twickenham, Esher, Ditton, Molesey, Walton, 
Weybridge, and elsewhere. In some cases the 
supplies were restored in a relatively short time, 
the lowest period of interruption being 1} hours, 
but some consumers were without light or power for 
over two days. In pursuance of their powers under 
the Electricity (Supply) Acts, 1882 to 1936, the 
Electricity Commissioners have appointed their 
Chief Engineering Inspector, Mr. Henry Nimmo, 
to inquire into and report upon the cause of the 
breakdown, and the inquiry opened at the Kingston 
Guildhall on Monday last. The proceedings were, 
however, short. When more is known about the 
disaster the inquiry is to be resumed, and it is 
to be hoped that something much more enlighten- 
ing than the scanty facts that were brought to light 
on Monday last will then be revealed. As it stands, 
the statement prepared by the Kingston Electrical 
Engineer, and read by the Town Clerk, leaves much 
to be desired, and we cannot think that it repre- 
sents all his present knowledge of the matter. 
After describing the plant which the Kingston 
station contains, he explains that it is estimated 
that at 4 p.m. on the day of the trouble 6000 kW 
were being generated at 3-3 kV, and that 1000 kW 
of that load were being exported to the 11-kV 
bus-bars, while the import from the C.E.B. to 
those bus-bars was approximately 15,500 kW. 
But what we are all interested in is how the accident 
happened and here the Chief Engineer leaves us 
guessing. All he really has to say on this point is 
that at 4.17 p.m. there was a flash and noise 
similar to that produced by an acetylene welder, 
in the vicinity of the C.E.B. circuit breaker No. 2. 
It was followed by dense smoke and flames, and 
at the same time the incoming supply from the 
C.E.B. board ceased. The heat being too intense 
for any approach to be made with the fire extin- 
guishers, the fire brigade was called. According 
to the Town Clerk, the initial flash was caused by 
@ contractors man earthing a live switch, 
but how the subsequent disastrous fire occurred 
he did not say. Almost immediately after the flash 
the switchboard attendant separated the 11-kV 
supply from the 3-3-kV supply by tripping the 
inter-bus transformer switch on the 3-3-kV switch- 
board, but, owing to flames and smoke, he was 
unable to reach the 11-kV board. After the fire 
had been extinguished an inspection of the damage 
done to the 11-kV and 3-3-kV_ switchboards 
showed that they were unfit for use. It was there- 
fore decided to connect the 11-kV side of the King- 





ston transformer solidly tothe C.E.B. 33/11-kV trans- 
former, and, to hasten the resumption of the supply, 
the 3-3-kV winding of the Kingston transformer 
was joined up to a new metal-clad switchboard, 
which was in the process of erection. As the work 
involved the laying of long lengths of cable, and 
the making of many joints, the supply to all the 
feeders was not restored until 6 a.m. on Saturday, 
December 17th, although all the feeders with the 
exception of one were in service by 1.80 a.m. on the 
previous day. Mr. F. W. Purse, Chief Engineer to 
the London and Home Counties Joint Electricity 
Authority, was represented at the inquiry, and a 
statement was read explaining how the supply 
was restored in Surbiton, Richmond, Twickenham, 
and other places with which he is concerned, but 
this is a matter mainly of local interest, and un- 
connected with the cause of the breakdown. 

Although much attention has been paid of late 
to the prevention of fires in generating stations, 
this latest disaster at Kingston shows that the 
fire risk remains. Other stations may be working 
under dangerous conditions, although the fact 
may not be realised. In 1936 a technical com- 
mittee was appointed by the Electricity Commis- 
sioners to consider what steps could be taken to 
prevent these calamities. The report issued by 
this committee in March of the present year 
contains many recommendations which power 
station engineers who are in doubt about the safety 
of the plant should not fail to study. While it is 
true that the adoption of some of these recom- 
mendations in existing stations might be very 
difficult or even impossible, the report is to be 
regarded as a useful guide to the prevention and 
extinction of fires. With regard to the Kingston 
failure it may be said definitely that reports 
to the effect that oil from the main trans- 
formers ignited are erroneous; we suggest that 
other inflammable materials, probably impregnated 
cables, were responsible for the nature of the 
conflagration. Why a mistake on the part of 
the contractor’s man should have led to the 
unfortunate results that followed is one of the 
points which we hope to see cleared up when 
the enquiry is resumed. But even the best 
of power houses are not immune from trouble. 
Great as the development in electrical engi- 
neering has been, no one imagires that the 
state of finality has been reached, especially in view 
of the breakdowns that are constantly occurring, 
and which the grid was expected to avoid. 
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Lhe Science of Production Organisation. By E. H. 
ANDERSON, Ph.D., and G. T. Scowennine, Ph.D. 
London, 1938: Chapman and Hall, Ltd. Price 
l7s. 6d. net. 

Its concluding sentence expresses the object of the 

book before us, in that it states that “the goal of 

scientific organisation is to make of a group of indi- 
viduals a perfect organism for service that will 
operate with maximum efficiency and harmony,” 

and the opening remarks shows that there is still a 

wide field of research open for exploration, for the 

authors affirm that “ although the problem of organi- 
sation is as old as the hills, it is still unsolved and 
unsettled.” 

The subject has been thoroughly investigated, while 
full use has been made of the labours of other writers, 
whose views have been analysed, and co-ordinated in 
a very useful manner; it is considered that the 
authors have adopted a wise policy in quoting the 
exact words, rather than merely citing the opinion, 
of others. They have taken as the beginning of their 
study the tiny elemental units of manual labour 
evolved by the Gilbreths, and named after them 
“ therbligs,’ and from them they have worked up 
to the organisation of an entire industry. They con- 
tend that the use of these units greatly facilitates the 
correct approach to systematic motion study. The 
eighteen therbligs of the Gilbreths are—search, find, 
select, grasp, position, assemble, use, take apart, 
inspect, transport loaded, wait (unavoidable delay), 
wait (avoidable delay), rest, plan, and hold. These 
constitute the alphabet of motion study and the basic 
elements of human effort, while by a careful con- 
sideration of them many entirely useless motions are 
determined and eliminated. 

In the first chapter the general principles of organi- 
sation are discussed, and their importance empha- 
sised, the words of Andrew Carnegie being quoted : 
“ Take away all our factories, our trades, our avenues 
of transportation, our money, but leave me our 
organisation, and in four years I will have re-estab- 
lished myself’—a statement worthy of careful 
pondering. 

The authors seek to arrive at suitable definitions 





for the different activities associated with production 
organisation, but in so doing they clearly show that 
many authorities have diametrically opposite views 
and it is felt that the time must arrive when precise 
definitions are generally agreed. 

Chapter II concisely sets out the evolution of the 
theory of organisation, and shows how true scientific 
management has for its very foundation the firm 
conviction that the true interests of capital and labour 
are the same; it would develop co-operation and 
team work, so that the question of a fair day’s work 
will be one for scientific investigation, rather than 
‘a subject to be bargained and haggled over.” 

Chapter III is occupied with the organisation of 
work, and develops the use of the therblig to which 
allusion has been made already, and also examines 
the productive agencies furnished by land; labour, 
and capital, these facilities being readily listed as 
eight M’s : Money, men, machines, methods, materials, 
markets, motive power, and management. 

Chapter IV gives us the structure of organisation 
and shows the value of operation study and motion 
study, with a view to determining the one best way 
of performing work, also the different bases for the 
grouping of activities, leading up to the preparation 
of organisation charts which enables the connection 
between varying functions of a business, however 
remote, to be appreciated, and the responsibility of 
different officials to be shown, with their duties also 
indicated. 

Chapter V describes very well the recognised types 
of organisation, from the simple line (or military), 
through the line staff to the functional, in the descrip- 
tion of which the relation of the many functions is 
shown, and the methods of co-ordinating them 
sketched. Finally, the authors introduce the com- 
mittee type and after examining it in some detail 
they wisely conclude that “ wherever committees are 
formed for any purpose in an organisation they should 
be given a definite status in the structure, with their 
duties and authority made known to all.” If this 
be done, one of the defects normally inherent to 
committee management would be eliminated. 

Chapter VI is perhaps the most interesting in the 





book, for it gives in concise and impartial manner a 
comparison of the principal types of organisation, 
setting out the advantages and disadvantages of 
each, so that an organiser with a knowledge ofthe 
business he has to administer may readily arrive at a 
decision as to the one best suited to his requirements. 
The authors are to be congratulated on refraining from 
advocating one particular type as suitable for all 
undertakings. 

Chapter VII is occupied with the principles and 
laws of organisation, proving, on the one hand, the 
value of the division of labour, and, on the other, the 
necessity for the combination of labour. Thus, we 
read that ‘‘as the scope of an executive’s responsi- 
bility is narrowed, his efficiency increases,” while at 
the same time “ the effect of two or more individuals 
working as a unit toward a common goal is greater 
than the sum of the effort of the individuals working 
as individuals.” 

Chapter VIII is concerned with some of the broader 
aspects of organisation, including the general prin- 
ciples of scientific management, while an interesting 
section on ‘industrial democracy” indicates how 
labour may co-operate with management to mutual 
benefit. It is a great pity that this important prin- 
ciple is not recognised more widely by the trade 
unions. Rationalisation is considered, and it is 
evident that if pursued to its logical conclusion it 
could eventually lead to a state of national and inter- 
national planning. We are rather surprised that the 
authors have not sounded a note of warning as to the 
dangers which may result from over-rationalisation 
and the elimination of competition. 

Chapter 1X gives a brief but useful recapitulation 
of the whole subject, proving that the main object 
of the authors has been to show how the very ele- 
mentary units of work and effort may be combined 
to form ever larger and more complex units, until a 
completely integrated and rationalised industry is 
finally organised. uF 

A well-selected bibliography is included, comprising 
a valuable list of books, but we should welcome the 
addition of several British works. 

This useful book does not invite criticism, in that 
it is never dogmatic, but is a logical attempt thor- 
oughly to analyse, to sift, to sort, and then to place 
before the reader the unbiassed result of a thoughtful 
research, leaving him free to form his own judgment. 
We must confess, however, that after carefully reading 
the book we are bound to arrive at the conclusion that 
production organisation is far from being an exact 
science—perhaps it is as well that it is not !—but at 
the same time it is realised that an advance has been 
made. Most administrators who care to spend the 
time necessary to peruse this work will be rewarded 
by finding many suggestive ideas that might profitably 
be applied to their own problems. 

Finally, we are strongly of opinion that the value 
of this comprehensive study would be greatly increased 
if some charts and diagrams were incorporated to 
help to explain the text. Those who know but little 
about the different types of organisation would grasp 
their significance far more easily if they were depicted 
graphically, while one or two typical organisation 
charts would be of material assistance to the student 
—to mention but two of the subjects that could 
readily be illustrated. 


The Switchgear Handbook: Vol. I, Apparatus. 
Edited by W. A. Coates, M.I.E.E., F.A.I.E.E., 


and H. Pearce, B.Sc. (Eng.), M.I.E.E. London, 
Price 


1938: Sir Isaac Pitman and Sons, Ltd. 
16s. net. 

The J. & P. Switchgear Book. By R. T. LYTHALL, 
Assoc. I.E.E. London, 1938: Johnson and 


Phillips, Ltd. Price 10s. 6d. net. 

Some day someone will write a treatise on switch- 
gear destined to become a classic. The author will be 
an engineer of wide vision, with a clear perception of 
the vital position his subject occupies in the realm of 
electric power development. The book will be 
voluminous without being verbose; scholarly yet 
not stereotyped, valuable alike to the designer or 
research student interested chiefly in theory and to 
the user or operating engineer concerned mainly with 
practice—in short, it will be indispensable to the elec- 
trical engineering profession. Until an authoritative 
work of this kind appears, however, those interested 
in switchgear engineering must remain content with 
such guides to technical knowledge as the ‘‘ Switch- 
gear Handbook,” which is a symposium on apparatus 
written by members of the engineering staff of 
Metropolitan-Vickers, or the “J. & P. Switchgear 
Book,” now appearing in its third edition, which is 
a companion volume to the deservedly well-known 
work on transformer engineering issued by the same 
publishers. : 

The subject matter of the M.V. symposium covers 
an extensive field, embracing theory, constructional 
design, and practice, and ranging from insulating 
materials, vid circuit breakers, switches and fuses, to 
instrument transformers, excess voltage protective 
gear, and systems of automatic voltage regulation. 
Yet one is left with the impression that the contents 
of the book hardly do justice either to its attractive 
binding or to its ambitious title, especially when one 
takes into consideration the wealth of specialist know- 
ledge at the disposal of the editors. In the relatively 
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long opening chapter, dealing with the theory of 
design, less than one-fifth of the text is devoted to 
are-interruption phenomena, while the theoretical 
implications of recent high-tension circuit breaker 
development are compressed into four paragraphs 
that hardly fill one page. On the other hand, the next 
chapter on insulation is excellent, and contains a 
great deal of valuable information. 

The chapter on high-tension A.C, circuit breakers 
which follows is somewhat disappointing. The most 
important section on are control devices deals in 
detail with the oil blast and cross jet explosion pots, 
but gives only a brief account of the impulse type of 
oil circuit breaker developed by Prince and now being 
manufactured in this country. No mention at all is 
made of breakers employing turbulator or de-ion 
grid contacts, while but scant attention is paid to 
Continental switchgear developments whose signi- 
ficance is dismissed with the statement that ‘ both 
the gas blast and expansion types of circuit breaker 
give arcing times comparable with modern arc- 
controlled oil circuit breakers, and, from the angle of 
circuit interruption, are worthy competitors.” Such 
a statement is misleading, for the speed of operation 
of these so-called oilless circuit breakers is actually 
superior to that of even the Boulder Dam breakers, a 
drawing of which is given. American switchgear 
engineering opinion, being less conservative perhaps, 
is already inclining towards the oilless circuit breaker 
for the highest voltages and rupturing capacities. 
As D. C. Prince, commenting upon the main weak- 
ness of the oil-insulated circuit breaker, has recently 
put it: ‘ Since then [1935] three major system shut- 
downs have occurred, not the result of oil circuit 
breaker failures, but involving soot from oil to 
greater or less degrees. They [American engineers] 
have therefore reached a cross-road. A check must 
be made to determine whether their instrumentalities 
are the best for their conditions, or whether they 
can learn anything to their advantage from Euro- 
pean practice.” This same chapter includes an 
interesting section on testing stations, and, in view 
of the authors’ statement—with which we entirely 
agree—that ‘‘the day cannot be far distant when 
knowledge of circuit requirements reaches the stage 
where the restriking voltage will be one of the most 
important conditions in national and international 
type-testing specifications,” its value would have 
been greatly enhanced by some discussion of the 
bearing which the natural frequency of testing cir- 
cuits has on the recovery voltage of the circuit 
breaker. 

The remaining six chapters cover the second 
half of the book and are equally well written, although 
several are again somewhat limited in scope. These 
chapters deal in turn with air circuit breakers, both 
normal and high speed; L.T. and H.T. fuses; 
L.T. knife switches and H.T. isolating switches ; 
instrument transformers ; excess-voltage protective 
apparatus ; and automatic voltage regulators, includ- 
ing an all-too-brief account of field forcing and super- 
excitation in their relation to power system stability. 
Taken as a whole, the M.-V. symposium is a most 
useful addition to switchgear literature which deserves 
to find a wide public. But we feel that its value as 
a handbook would have been immeasurably increased 
had its editors seen fit to include twice the amount of 
material between its covers. 

Mr. Lythall’s new edition of a corresponding 
book originally published in a very modest form 
many years ago is at once less ambitious in scope 
and more generous in treatment, and is consequently 
more successful as a switchgear user’s vade mecum. 
Almost every important aspect of switchgear engi- 
neering concerned in the choice of switchgear for a 
given duty, and up to 33 kV and 500 MVA rupturing 
capacity, is dealt with in a logical, concise, and lucid 
manner which makes the book a pleasure not only 
to read, but also to dip into for specific information. 
The chapter on oil circuit breakers is comprehensive 
without being too ambitious, and is free from bias 
towards any particular design, while that on short- 
circuit testing forms an admirable introduction to a 
controversial and intricate subject. The longest 
and by far the most informative chapter in the book 
is that on A.C. protective gear and systems, although 
many of the shorter chapters on air-break switchgear 
and fuse gear, instruments, neutral earthing, bus-bar 
systems of connection, surge protection, and instru- 
ment transformers are invaluable in a work of this 
kind. 

But perhaps the most immediately useful part 
of Mr. Lythall’s book is the final section of six 
appendices. Of these the three dealing with the 
calculation of short-circuit kVA values, the use of 
symmetrical component theory (due to Stokvis in 
1914, by the way, and not to Fortescue in 1918) 
in connection with unsymmetrical faults, and the 
vital problems associated with the choice of low- 
voltage switchgear, will prove to be a mine of informa- 
tion to the uninitiated. The J. & P. handbook 
ranks as a valuable contribution to the technical 
literature on switchgear, and we feel confident that 
in its present form it will prove as popular as the 
corresponding handbook on transformers. 

A valuable feature of both these switchgear hand- 
books is the comprehensive bibliography arranged 
by chapters. 











Centenary of Rendel, Palmer and 
Tritton. 


Iv is curiously difficult to determine exactly how 
soon a firm came into existence, and in the case of 
civil engineering consulting work it is almost 
impossible to decide when the founder ceased to be 
just an individual and became the senior or perhaps 
the only partner of a firm. The firm of Méssrs. 
Rendel, Palmer and Tritton, of Westminster, was 
founded by James Meadows Rendel, who began to 
practise as a civil engineer at Plymouth in 1822. But, 
at least in the view of ‘he present partners, no actual 
firm came into existence until in 1838 James Rendel 
took into partnership with him his pupil, Nathaniel 
Beardmore, who had then been working for him for 
several years, and at the same time moved to London, 
leaving his partner to look after the very consider- 
able connection he had built up in the West Country. 
Thus it is in the present year that Messrs. Rendel, 
Palmer and Tritton celebrate their centenary. 

In some respects it can be said that James Rendel’s 
move to London in 1838 was a turning point in his life. 
His reputation was not then confined only to the 
West Country, but his work was principally concen- 
trated there. By the change he was enabled to 
expand his activities and give a foundation to the 
now widespread interests of the firm he started. 
James Rendel was born in 1799 and as a stripling was 
employed by the great Telford as a surveyor. But 
those who are born to great things achieve inde- 
pendent successes early. In 1822, when only twenty- 
three years of age, he decided to set up a practice on 
his own account and soon found employment, arising 
from his work under Telford, on the construction of 
roads. By 1825 he had so much impressed his ability 
on those about him that the Earl of Morley entrusted 
to him the building of the Laira bridge at Plymouth 
over the Cattewater. This bridge, which appears to 
have been the largest cast iron structure then erected, 
had five elliptical arches and cost about £27,000. 
Evidence of James Rendel’s skill was provided by 
the ability with which he met and overcame diffi- 
culties in securing good foundations for the piers. 
His enthusiasm for the work nearly cost him his life. 
Clad in a heavy coat and jack boots, he missed his 
footing on the scaffolding around the partly completed 
bridge and fell into the water and was recovered nearer 
dead than alive. Fortunately, a competent doctor 
arrived in time to rescue him from the mistaken 
efforts of his men to revive him. According to an 
account in the “ Proceedings ” of the Institution of 
Civil Engineers, he is said to have “‘ experienced the 
most vivid retrospect of every circumstance of his 
previous life with a minuteness and fidelity perfectly 
marvellous.” 

It would be tedious to detail all the works for which 
James Rendel was responsible, both before and after 
his partnership with Beardmore began. He had 
achieved great distinction in the West of England 
between 1822 and 1838, particularly in connection 
with harbour work, and after his removal to London 
his experience was immensely widened. By the time 
of his death there was scarcely a harbour in the 
kingdom on which his advice had not been asked. 
But his work was not confined to harbours. It can 
be truthfully said that in his lifetime he laid down 
the lines of the whole wide field of civil engineering 
work that now engages the attention of the firm. He 
was concerned in the designing of bridges, the survey 
of railways and their operation, and he began the 
connection of the firm with India. While still at 
Plymouth he was engaged in an endeavour to establish 
chain ferries of his own invention across the Hooghly 
River at Calcutta, where the firm is now supervising 
the erection of the great Howrah cantilever bridge for 
the design of which it was responsible; he later 
reported upon a project for a bridge at the same 
place ; and his advice was sought by the East Indian 
and Madras railways. 

About Nathaniel Beardmore, the other original 
member of the firm, less need be said. He was very 
much the junior of his partner, being only twenty-two 
years old when the firm came into existence, and he 
had less influence on its ultimate destiny. At first 
his work was restricted to the West Country, but in 
1843 he followed his partner to London and began 
to achieve a wider connection. In 1848, by mutual 
consent, the partnership was dissolved and Beard- 
more’s subsequent tasks lay in the improvement of 
the navigation and drainage of the river Lee and other 
similar works. James Rendel carried on the business 
alone, being joined by his son Alexander as soon as 
he reached sufficient age. Sir Alexander Rendel, 
as he later became, succeeded his father in 1856, when 
only twenty-seven years old, and despite his 
youth was almost immediately appointed engi- 
neer to the London Dock Company, thus begin- 
ning a connection with the Port of London 
which was continued by Sir Frederick Palmer ; by the 
present senior partner, Mr. E. J. Buckton, who was 
Assistant Engineer to the Authority before the war ; 
and by Mr. Asa Binns, a consultant of the present 
firm, who was until recently Chief Engineer to the 
Authority. The Royal Aibert Dock, completed in 
1880 at a cost of about £2} million, was the most 
notable work for the port designed by Sir Alexander. 





In Sir Alexander’s time the firm built up its 
present vast connection in India. Sir Alexander was 
appointed consulting engineer to the East Indian 
Railway in 1857, and subsequently accepted similar 
appointments to other railways in India. He thus 
became the adviser on the construction and equip- 
ment of many thousands of miles of railway, amount- 
ing, we believe, to nearly three-quarters of the whole 
mileage in that country, and was responsible for the 
design and erection of a series of bridges, large and 
small, to carry the tracks across the great Indian 
rivers. In 1872 he was appointed consulting engineer 
to the Secretary of State for India. But though his 
principal work was thus set in the East, he did not 
neglect to maintain his connection in this country, 
and undertook much consulting work for docks and 
harbours. The activities of the firm were spread 
further afield when the Government asked him to 
act as consulting engineer for railways in Uganda, 
and he was similarly employed in Egypt and Mexico. 
Thus began the world-wide connection the firm now 
enjoys. 

It must have been much distress to Sir Alexander 
that both the sons who became partners in the firm, 
William in 1894 and Henry in 1898, died early, one 
in 1898 and the other in 1903. In 1898 Frederick 
Robertson was taken into partnership and remained 
with the firm till his death in 1912, when the late 
Sir Seymour Tritton became a partner. The firm 
first took its present name when Sir Frederick Palmer 
joined it in the following year. Since that date the title 
of the firm has remained unaltered by the inevitable 
changes in its direction. To-day Mr. E. J. Buckton 
is the senior partner, supported by Mr. Ralph Strick, 
and Mr. Julian Seymour Tritton, with Mr. Asa Binns, 
Mr. R. L. Ray, and Mr. J. M. B. Stuart as con- 
sultants. 

We intend to say little about the particular achieve- 
ments of the firm in more recent years. As in the case 
of all engineers who have achieved much, the monu- 
ments to thir ability are the great structures, great 
railways, and great harbours, for the construction of 
which all over the world the firm has been responsible. 
To-day in London work upon the Chelsea Bridge, a 
suspension bridge of a design new to this country, 
has recently been completed, and only in our last 
issue we referred to some very interesting features of 
the new Waterloo Bridge, designed by the firm and 
now rising from its foundations under the direction of 
its engineers. 

Last Monday, December 19th, the firm gave a 
dinner at the Dorchester Hotel, London, to celebrate 
its centenary. Little need be said about that func- 
tion. As befitted the occasion and despite the large 
number present, it had an air of intimacy and friendli- 
ness, the effect of which cannot be put down on paper. 
The speeches took upon themselves the same character. 
Mr. Julian S. Tritton proposed the toast of “ The 
Guests,” and Mr. W. J. E. Binnie and Lieut.-Colonel 
Kitson Clark replied; Mr. L. St. L. Pendred pro- 
posed the toast of “The Firm”; Mr. Smidt, of 
Vatten-byggnads-byran, of Stockholm, with which 
the firm is associated for hydro-electric enterprises, 
presented an address to the chairman, and Mr. 
Buckton replied from the chair. We noted with 
pleasure that Commander H. L. Rendel, a great- 
grandson of the founder, was one of a large body 
of guests which included many of the most dis- 
tinguished civil engineers of this country and several 
notable.men from overseas. A particularly pleasant 
evening was concluded by an entertainment. 

We ourselves desire to join with many friends of the 
firm at home and in distant lands in wishing it a pros- 
perous and distinguished future under its present able 
and representative staff in its second century of 
existence. 








Obituary. 





M. LEVENGER. 


Ir is with regret that we have to announce, at the 
age of seventy, the death of Mr. M. Levenger, manager 
of the conduit and wiring sundries departments of 
the General Electric Company, with which he was 
associated for nearly thirty years. In 1909 he took 
control of the wire department and did much to 
promote its development. Apart from the work he 
undertook for his own company in connection with 
its conduit activities, he was responsible for much 
in the way of stabilising the interests of the whole of 
the cable and allied industries in this country. In 
the Cable Makers’ Association he represented the 
interests of the G.E.C. and the Pirelli-General Cable 
Works, Ltd. In 1936 he was made chairman of the 
Rubber Cable Council, after having previously served 
in a similar capacity for four years on the Covered 
Conductors’ Association. His chairmanship of the 
Association of Steel Conduit Manufacturers from 
1935-7 did much to consolidate that Association’s 
aims and endeavours, and, in view of the fact that he 
was largely instrumental in the formation of that 
body, he took a great pride in his work. Mr. Levenger 
leaves a widow and three sons, and to them our 
sympathy is extended. All his sons are with the 
G.E.C. He died at his home at Milford, Surrey, on 
Thursday, December 15th. 
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Admiralty Laboratory at Sheffield. 


ei 


I\HE necessity for adequate facilities for inspection to 

ensure that all materials used in naval armament work 
are of a satisfactory standard has long been realised by 
the Admiralty, and a laboratory to deal with the metallo- 
graphic and chemical analysis of metals has been in exist- 
ence in their inspection department at Sheffield since 1913. 
Previously, the work had been carried out in the Admiralty 
chemist’s department, Portsmouth. On Thursday, 
December l5th, a new Admiralty laboratory was opened 
at Sheffield by Sir William Bragg. The wide range of 
complex alloys developed during recent years, and now 
being used in armament manufacture, has greatly increased 
the scope of work in the laboratory, and the great increase 
in the volume of work due to rearmament, and to a 
decision by the Admiralty to make Sheffield the head- 
quarters for metal inspection, have rendered necessary the 
erection of this new laboratory. 

The building, which occupies a site of 5400 square feet, 
adjoins the Admiralty gauge factory in Bold Street, and 
consists of a two-storied steel and red brick structure, 
with an intermediate floor on one side and a basement. 
The lay-out is on essentially utilitarian lines, and incor- 
porates the latest developments, both in construction and 





comprises a room for the preparation of specimens for 
examination, one for the micro-examination of specimens 
and the evaluation of spectrograms, and a dark room, 
all situated on the intermediate floor, together with a 
further room on the first floor which is used for the prepara- 
tion of spark spectrograms, a rather noisy operation which 
it has been found desirable to separate from other work. 
The equipment for metallographic work consists of the 
usual apparatus for the preparation of specimens, a 
hydraulic press for mounting specimens in_bakelite, 
Vickers’ projection, Watson, and other microscopes, 
Phillip’s Metallix X-ray apparatus, and electrically heated 
drying and mounting presses. The equipment of the 
spectrographic section consists of three Hilger fully 
automatic large quartz spectrographs with both are and 
spark attachments, three photo-electric microphoto- 
meters, three Judd Lewis comparators, a rotating 
logarithmic W-edge sector, and other accessories. This 
section has been responsible for a considerable amount 
of original research work, particularly on spectrographic 
methods for the quantitative analysis of steel alloys. 
Non-ferrous metals and steel are now being analysed as 
@ routine, over 40,000 quantitative determinations having 





services, and I propose now to consider what these limita- 
tions are, both in relation to what has been done so far 
in regard to them and in relation to the possibilities that 
exist for future progress 

(a) Permanent Way.—The track over which trains 
have to run is one of the most important factors which 
influence the attainment of high speeds. The materials 
comprising rails, chairs, fastenings, sleepers, and ballast 
must be of first-class quality on lines over which high 
speeds are to be run. Increased radius and superelevation 
on curves, realignment of junctions and crossings, &c., 
are all important factors to be taken into account when 
accelerations are contemplated. This, combined with 
a very high standard of maintenance, increases expenses, 
as my civil engineering colleagues will doubtless confirm. 

There is also that bugbear of railway operation, “ colliery 
subsidence,” requiring permanent speed restrictions 
to be imposed. These slacks often occur in the middle 
of stretches of line on which high speed would otherwise 
be possible, and the purchase of the mineral rights by 
the railway company, even if practicable, is expensive. 

Temporary speed restrictions on account of subsidences 
and track relaying, &c., although they may not influence 
greatly the institution of train service accelerations, are 
peculiarly liable to hamper their successful execution. 
The 15 m.p.h. slack for track relaying is not so serious 
in its effect upon a train timed at 45 m.p.h. as it is on a 
high-speed train timed at 70 m.p.h., particularly if the 
slack is incident on a stretch of line over which high speed 
would otherwise be possible. 

The question of curvature immediately raises the 
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NON-FERROUS ANALYTICAL LABORATORY AND BALANCE ROOM 


equipment. The whole building is served by an air-con- 
ditioning system which provides eight changes of air per 
hour in the chemical laboratories, and four changes in all 
other rooms. In the former, the air enters through ducts 
near the ceiling, and leaves through ducts in the fume 
cupboards, which are connected to a motor-driven extrac- 
tion fan situated in a chamber at the top of the building. 
The basement contains the air-conditioning plant, boiler 
room, and store for liquid chemicals. A 1-cwt. lift con- 
nects the latter with the chemical laboratories and with 
the store for solid chemicals and apparatus, which is 
situated on the intermediate floor. On the ground floor 
a corridor runs the length of the building and separates a 
block of offices from a laboratory, with an adjoining balance 
room which are equipped primarily for the chemical 
analysis of iron and steel. 

The dimensions of the steel laboratory are 45ft. by 33ft. 
by 18ft. high. Windows, which face south-east, run the 
length of the room and extend from bench level to a 
height of 8ft. The panes in the lower half consist of 
Thermolux glass which provides insulation from the heat 
and glare of the sun. On the opposite side of the labo- 
ratory are seven fume cupboards. The walls and the 
fume cupboards are built of egg-shell mottled glazed fire- 
clay blocks. The benches have teak tops and are fitted 
with cupboards, drawers, white glazed sinks, taps for gas, 
water, and vacuum supply, and plugs for electrically 
heated hot plates, muffle furnaces, and other apparatus. 
The flooring material is red acid-resisting asphalt, which 
is rounded off at the junction with walls, benches, and 
other fixtures to simplify cleaning. General artificial 
illumination is provided by eight 200-watt lamps with 
Benjamin Glassteel diffusers suspended from the ceiling. 
There are also bench lights and special daylight lamps for 
colour comparisons. The fume cupboards are lit from 
outside by tubular lights having anodised aluminium 
reflectors. The balance room adjoining the laboratory 
contains, in addition to the usual balance room equip- 
ment, apparatus for the determination of carbon in steel. 
The latter was designed and constructed in the department. 

On the first floor is situated a large laboratory with 
an adjoining balance room which are equipped primarily 
for the chemical analysis of non-ferrous metals and alloys. 
The dimensions of the laboratory are 60ft. by 33ft by 
18ft. high, and its construction and lay-out are similar 
generally to those of the steel laboratory previously 
described. It contains, however, several pieces of 
apparatus specially constructed to suit the work of the 
laboratory. The adjoining balance room, which is very 
commodious, contains a modern micro-balance, twelve 
analytical and other balances, and an apparatus for 
analysis by electro-deposition. The latter consists of 
sixteen stands, each fitted with a friction-driven rotating 
electrode holder. A single motor-driven shaft supplies 


the motive power. D.C. is supplied to the apparatus by 
two Westinghouse metal rectifiers. 
The metallographic and _ spectrographic 


laboratory 





been made during the last twelve months. Further 
development work is in progress. 

The heat-treatment laboratory is equipped with a 
“ Birlec ” furnace, and a Wild-Barfield high-temperature 
atmosphere controlled furnace, both complete with 
panels for automatic temperature control, a temperature 
recorder, and time switch. There are also smaller electric 
heat-treatment furnaces, and a gas-fired furnace for melt- 
ing non-ferrous metals. A high-frequency furnace is 
shortly to be installed. 

The combined staff of the laboratory, exclusive of clerks 
and laboratory attendants, is at present forty-three, but 
if necessary it could be increased to sixty without incon- 
venience. 
another storey being added to the building without any 
dislocation of work should circumstances demand it. 








Acceleration of Railway Services.* 
By 8S. H. FISHER. 


SPEED is a dominant factor in the present age, and 
the railways cannot afford to disregard it, particularly 
as the growth of transport by air has introduced a com- 
petitor whose transits are by nature rapid. That speed 
is popular with the travelling public is clear from the 
loading of the faster trains, and one of the operating 
problems that results is that the necessarily limited 
accommodation on the speediest trains tends to be 
overtaxed. 

Congestion of the highway system at peak traffic 
periods is gradually becoming more acute. For example, 
during the third quarter of 1937 there were 2,938,485 
mechanically propelled road vehicles for which licences 
were current. Of this number 1,798,105 vehicles were 
private cars taxed on horse-power and 85,766 were 
hackney vehicles other than tramcars, the latter including 
about 40,000 public service vehicles. 

In general, I think my contention is sound that there 
is a need for quick transportation by rail, and that there 
is a market to exploit, a market that is increasing as 
congestion on the road increases. 

I suggest, therefore, that the policy of the railways 
must be to increase speed as much as possible within the 
existing limitations, with the aim of giving speedy, 
punctual, comfortable, smooth, and pleasurable travel, 
together with those amenities which add so much to the 
pleasure of travel by rail. 


Factors AFFECTING Ratt SPEED INCREASES. 


There are limitations within which the railways have 
to work in regard to the possibilities of accelerating their 





* The Institute of Transport. From a paper read in London 
on December 12th, 1938. 


Provision has also been made to permit of 





problem of permanent speed restrictions. On perfectly 
straight track there would appear to be no necessity to 
limit maximum speeds, but unfortunately there is com- 
paratively little track of this character in Great Britain. 

In addition to the curvature in the track itself, there 
are the numerous junctions where one track diverges 
from another, each with its curvature, and its appropriate 
restriction of speed. 

Prior to the recent accelerations, the absence of a 
permanent speed restriction implied that speeds were 
unlimited. In effect, this was quite reasonable having 
regard to the relatively low maximum speeds then worked. 

The permanent speed restrictions themselves were 
confined to restrictions of speed to 60 m.p.h. or less. 

Immediately the acceleration policy raised the question 
of high-speed running, the civil engineers became con- 
cerned in regard to the maximum permissible speeds 
which could be allowed with safety and comfort, and a 
survey was made of the maximum permissible speeds in 
relation to locomotive performance on _ accelerated 
schedules which might be allowed over the principal main 
lines. 

As the result of this on the L.M.S.R., a maximum speed 
of 90 m.p.h. has been laid down, with lesser maxima on 
lines unsuitable for this speed. Additional permanent 
speed restrictions have had to be applied where the maxi- 
mum over the line could not be allowed, although such 
speed restrictions may be in excess of 60 m.p.h., and on 
the L.M.S.R. all the larger type passenger engines are now 
being fitted with speed indicators to assist the drivers in 
accurately observing the speed restrictions. 

At the same time, however, previously existing speed 
restrictions have been relaxed to a considerable extent 
on track over which high-speed running has been intro- 
duced. This has been achieved at appreciable expense 
by the chief civil engineer in connection with the realign- 
ment of curves, and the adoption of two level chairs at 
junctions. The use of the Hallade track recorder has been 
invaluable in connection with this phase of permanent way 
improvement. 

It appears therefore that at present, except in isolated 
cases, 90 m.p.h. broadly represents the top speed limit by 
rail, and if general speeds in excess of this figure are to be 
worked in future it is primarily a problem for the civil 
engineers. In this connection, however, it should not be 
overlooked that the same track in addition to carrying 
high-speed express passenger trains, has also to carry 
slow-moving freight trains, and this factor restricts the 
amount of superelevation on curves which have to be 
traversed at both high and low speed. 

(b) Gauge.—The British standard gauge of 4ft. 84in. is 
now a fixed factor. What limitations this gauge has on 
the maximum speeds by rail is primarily a matter, of 
course, for our engineering colleagues. 

(c) Gradients.—The existence of heavy gradients is also 
a fixed characteristic of a railway route which in many 
cases prevents the operation of high speed, but little can 
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be done in regard to this, except at enormous cost. The 
authorised loading for high-speed trains over a compara- 
tively short gradient, such as that from Tebay to Shap 
on the Western main line of the L.M.S. Railway to Scot- 
land, may restrict the tonnage which can be conveyed on 
the throughout journey. 

(d) Brakes.—The braking system on British railways 
remained relatively unaltered for many years, but efforts 
are being made to improve the automatic vacuum brake 
system by the introduction of the “direct admission 
valve.” The action of the valve is to accelerate both 
service and emergency brake applications by the admis- 
sion of air direct to the brake cylinders on the vehicles 


to which it is fitted instead of the whole of the air having 
| 


to pass through the valve of the engine. 

There is a field for stiil further improvements in the 
braking system of high-speed trains, and no doubt we 
can look forward to the efficiency of the automatic vacuum 
brake being still further improved to meet this need 
without such improvements restricting the interchange of 
vehicles between high and lower speed services. 

There are various types of brakes on the market, suitable 
for high-speed trains, which automatically graduate the 
brake power in relation to the speed to maintain a constant 
braking effect of high efficiency from the highest speed 
obtained to zero, but apart from the possibility of employ- 
ing this type of brake on the highest speed trains where 
special coaches only are used on the service, it would not 
be an economic proposition to adopt it universally. 

(e) Safety—At the present time rapid developments are 
taking place in the signalling systems of the British rail- 
ways to meet the needs of higher speeds without sacrificing 
safety. The engineers have succeeded, not only in ful- 
filling these requirements, but at the same time increasing 
the already high standard of safety. 

In addition to the visual methods of signalling, there 
are various systems of automatic train control, whereby 
a train can automatically be brought to a stand; audible 
or visual signals in the engine cabs are generally asso- 
ciated with this system of signalling. 

It may in the future be found desirable to associate a 
system of automatic train control with the present 
system of signalling to meet the need for greater accuracy 
called for by the acceleration of railway services. 

(f) Motive Power——Steam locomotive design has been 
influenced in recent years by a policy of gradually provid- 
ing more powerful engines. The immediate impulse for 
this was the increasing weight of the passenger trains the 
locomotives were required to haul. The result has been 
that when the need for high-speed trains arose the rail- 
ways found themselves in possession of powerful steam 











locomotives which could be used to haul moderately 
weighted trains at the high speeds required. 

It was found, however, that although the locomotives 
were sufficiently powerful, wind resistance at the higher 
speeds was a factor which had to be overcome, and 
this has resulted in the experimentation with stream- 
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Effect of high-speed train at 70 m.p.h. superimposed on trains 
at 50 m.p.h. Line capacity reduced by two train paths. 


EFFECT ON LINE CAPACITY OF FAST TRAIN 


lining, both of engines and coaches, and I think it can be 
said that the mechanical engineers have so far kept pace 
with the demands for acceleration. There will always be 
an impetus, however, to convey more and more weight 
behind the locomotive at the higher speeds, and it is here 


that scope remains for development in steam locomotive 
performance. 

(g) Train Weights—Of recent years the standard of 
comfort by rail has been developed considerably ; the 
three per side corridor third-class coach with arm rests 
is a familiar example. Dining and sleeping facilities have 
expanded, resulting in heavier loads; forced ventilation 
apparatus is now making its appearance, and all these 
things have increased the weight of coaching stock in 
relation to the number of passengers for which seats are 
provided. This, of course, is an adverse factor from the 
point of view of train acceleration. High speed needs 
lighter trains or more powerful engines, and our mecha- 
nical engineers might do well to give some further thought 
to the question of reducing the weight of vehicles, because 
lighter coaching stock would increase the number of 
passengers which could economically be conveyed on high- 
speed trains, provided, of course, that no loss of comfort 
was involved. 

(h) Operating Costs of Speed.—As speed increases, running 
costs increase also. This is particularly so in regard to 
coal consumption. It is possible, of course, to produce 
figures indicating that steam locomotives engaged on high- 
speed express passenger trains do not consume more coal 
per train mile than similar classes of locomotives working 
ordinary trains, but this ignores the weight factor, and 
given two trains the weights of which are equal, the train 
running at the higher speed will show a greater coal con- 
sumption for the same mileage. 

There are also other latent factors :—The introduction 
of a high-speed train may involve other trains having to 
be placed on one side. It may be necessary to divide and 
speed up other trains. It may also be necessary to put on 
additional trains to provide for stops previously given by 
the train speeded up. These factors indicate the need 
for careful consideration of the costs involved in high- 
speed working. 

This raises the question of whether the passengers on 
high-speed trains should contribute in the form of supple- 
mentary fares towards the extra operating costs involved 
for the advantage of the quicker journey. There is no 
standard practice in regard to this question. Supple- 
mentary fares are charged for certain of the particularly 
high-speed trains, but in regard to the general speeding up 
of other services, no differentiation is made as far as fares 
are concerned in this country. 

In my view, it is undesirable to levy supplementary 
fares, unless for purely operating reasons and in the 
general interest of public convenience, it is essential to 
restrict the number of passengers using a particular 





service. 
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(t) Line Capacity—Line capacity is governed very 
largely by the varying speeds of the trains. If all trains 
maintained an equal speed and that speed was relatively 
high, the capacity of the lines would be satisfactory, but 
with the varying speeds of the different classes of trains, 
coupled with the necessity for some to stop at stations or 
sidings, and others not, the line capacity is considerably 
reduced. 

The advent of the high-speed train further reduced the 
line capacity by the necessity for providing it with an 
adequate headway. When a train is travelling at well over 
a mile a minute it is essential to keep a sufficient number 
of miles ahead of it clear if delay is to be avoided, and the 
greater the speed of the train the greater the headway 
necessary. 

A simple diagram given herewith illustrates theoretically 
the loss of line capacity by increasing the speed of an 
individual train over that of the general level of trains. 

It shows eight trains timed at 50 m.p.h. over a distance 
of 50 miles with an interval between each train of 8 min. 
By superimposing on this diagram a train timed at 
70 m.p.h. it will be seen that two train paths are lost and 
instead of a line capacity of eight trains, only six trains 
can be run. 

In many cases special instructions for the signalling 
of high-speed trains have been necessary as a complement 
to the existing signalling installations so as to provide 
the necessary margin of safety, and in such ovent the line 
capacity is further reduced. 

The method to be adopted to minimise the loss of line 
capacity involved in the running of high-speed trains 
would appear to be by avoiding as far as possible the 
extremely fast train, with its consequent disturbance to 
other services, and to concentrate upon a general speeding 
up of all the express passenger services, and the standard 
suggested is that a speed of at least 60 m.p.h. start to 
stop should be achieved between the principal towns 
over lines not hampered by severe gradients or other 
constructional difficulties. 


FREIGHT TRAINS. 


The fact that express mger trains now run at 
higher speeds means that freight trains when running 
from one regulating point to another are overtaken by 
such expresses more quickly than before. 

The margins available for freight trains have definitely 
been lessened by the acceleration of express passenger 
trains, and loss of line capacity has resulted. 

It has been necessary, therefore, to examine very 
carefully the running times of freight trains. More 
powerful locomotives have been provided in recent years 
for the working of freight trains, and it has not always 
been possible to convey an appropriate increased loading, 
because the refuge facilities impose restrictions on the 
maximum number of wagons which might otherwise be 
worked. The extra power available has, therefore, 
been utilised as far as possible to quicken up the running 
times of the various classes of freight trains. 

Tests have been made over the principal main lines 
and it has been found that the freight train running times, 
which had to a large extent remained unaltered for many 
years, were capable of being accelerated. 

These accelerations applicable to all classes of freight 
trains have been worked out; revised point-to-point 
running times have been calculated and subsequently 
utilised in the retiming of the freight trains concerned in 
the working time tables. 

As an illustration of the size of the problem involved 
[ may mention that on the L.M.S. Railway there are 
approximately 11,000 separate point-to-point running 
times for the various classes of freight trains, and all of 
these have had to be brought under review. 

The idea of trying to increase the capacity of a railway 
line by running fewer, but longer, trains will, I think, 
have to be abandoned except over lines devoted entirely 
to heavy goods or mineral traffic. 

To keep pace with the ever-increasing demand for 
faster services the tendency must, I feel sure, be in the 
direction of reducing the length and weight of trains 
conveying what is usually designated ‘slow-moving 
traffic,” and conveying it at increased speed, and it is 
for this reason that I have emphasised the disability 
of the grease axle-box wagon. The acceleration of a large 
percentage of the trains using any one line must be 
followed by the acceleration of the slower moving trains 
on that line, because, as I have already explained, the 
slower moving trains have necessarily less time to run 
from point to point. 








A Streamlined Rudder. 





Ly a Journal note of October 14th we made brief mention 
of a new pattern of streamlined two-part rudder, which 
has already undergone successful tests in the Thames 
estuary, and at the National Physical Laboratory, and 
shows, it is claimed, outstanding advantages compared 
“with previous rudders. The rudder is termed the 
“ Hydrogap ” rudder, and was invented by a Glasgow 
naval architect, Mr. W. Stewart Collie. Its development 
and marketing has been entrusted to Nautical and General 
Industries, Ltd., of 1, Seething Lane, London, E.C.3, to 
which firm we are indebted for the following further 
information. From the two right-hand upper views we 
reproduce in the accompanying engraving it will be seen 
that the “ Hydrogap ” rudder differs from all its prede- 
cessors, in that it is formed of two separate streamlined 
bodies. Its marked advantages are due, it is claimed, to 
this fact and to the special position of the centre line of 
the pintles. 

The forward part is fixed and may be formed in a single- 
screw ship by streamlining the after leg of the stern frame. 
The movable part of the rudder is also of symmetrical 
streamlined form and lies, in the amidship position, as 
close up to the after edge of the forward fixed part as 
possible, working clearance only being allowed. 

The centre line of pintles, however, is situated at a 
suitable distance forward of the after edge of the fixed 
part, so that when the rudder is put over a gap increasing 





in width as the rudder angle is increased is formed between 
the nose of the after part and the tail of the forward part. 

This arrangement brings into operation a principle 
which has been known for many years, namely, the use of 
induced force created by velocity obtained from pressure. 
This principle has been used in many different ways, such 
as in the Venturi tube, in the design of yacht sails, the 
=_— aeroplane wings, exhaust ventilators, and injectors, 

ce. 

It will be clearly seen that when the rudder is moved to 
one side there will be an increase of pressure on that side. 
The presence of the gap between the two parts of the rudder 
therefore permits a narrow column of water under pressure 
to pass through at an accelerated speed, causing the 
flow along the opposite side of the rudder to accelerate, 
thus further increasing the difference between the pres- 
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Small Petrol Lighting Set. 


THE accompanying engraving shows a compact 
}-kW petrol engine driven generating set now being made 
by Ruston and Hornsby, Ltd., of Lincoln. 

The engine develops 14 B.H.P. at 800 r.p.m., and is 
suitable for tank cooling. It is totally enclosed, and as 
lubrication of all parts is automatic it requires little 
attention whilst running. The governor, which is con- 
nected to the throttle by a single lever, is totally enclosed, 
and well lubricated. Access to the big end is by means of 
a large inspection door, and another door in the cylinder 
jacket facilitates cleaning. 

The engine is mounted on a substantial cast iron bed- 
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ARRANGEMENT OF STREAMLINED RUDDER 


sures on the two sides, and increasing the resultant lateral 
force, which operates in steering the ship. 

The “‘ Hydrogap ”’ rudder was first tested in the Thames 
estuary on the m.v. “ Mavis,” a cabin cruiser, 30ft. by 
8ft. 9in. by 2ft. draught, driven by a 10 B.H.P. motor 
directly coupled to a propeller having a pitch of about 10in. 
and a diameter of about 15in., and running at about 1000 
r.p.m. Successive speed and turning trials were carried 
out with the original plate rudder, a two-part “ Oertz ” 
type rudder, and four “ Hydrogap’”’ rudders giving 
different maximum gap widths. As was to be expected in 
a vessel of this type and speed/length ratio, the speed 
varied little with the different rudders, but in the case of 
the best ‘‘ Hydrogap”’ an increase of 0-112 knot was 
obtained. The times to turn a complete circle were taken 
for each rudder successively at 5 deg., 10 deg., 20 deg., 
30 deg., and maximum helm angles starboard and port. 
The results obtained with the flat plate rudder were very 
much inferior to those which were obtained with the other 
two types of rudder, and the best ‘‘ Hydrogap ” rudder 
showed a reduction of about 10 per cent. on the time which 
was required when using the “‘Oertz” type of rudder. 
The area of the ‘“ Hydrogap ” rudder was about 6 per cent. 
less than that of the ‘‘ Oertz ’’ pattern rudder, which went 
to show that the turning moment per unit of area which 
was exerted by the ‘‘ Hydrogap ”’ rudder in this case was 
substantially greater than that exerted by the ‘“ Oertz ” 
rudder. 

A series of tests was then carried out at the National 
Physical Laboratory to ascertain more precisely the 
efficiency of the ‘“‘ Hydrogap ” rudder as compared with 
the ‘‘ Oertz ”’ type of rudder. The first test was made for 
propulsive efficiency, with the model of a cargo vessel 
410ft. by 55ft. 9in. by 25ft., having a speed of 10-8 knots. 
The model scale was 1/26. The results showed that in 
larger ships a considerably greater increase in turning 
moment can be obtained than was found in the case of the 
m.v. ‘‘ Mavis.” The increase in turning moment per unit 
of area varied between 10 per cent. at 5 deg. and 68 per 
cent. at 35 deg. 

With a view to illustrating the simple construction of a 
‘“* Hydrogap ” rudder we show to the left of the accom- 
panying engraving such a rudder, designed for an oil 
tanker with an overall length of 325ft., a beam of 48ft., 
and a moulded depth of 24ft., the designed speed being 
12} knots. The fixed forward part of the rudder is shown 
cast in one with the stern frame, but alternatively the 
fixed part may be made of plates and angles, which are 
fitted around an ordinary forged rudder post of rectangular 
shape. 

The movable part of the rudder consists of two side 
plates through-riveted to a cast steel frame. Only two 
pintles are shown, but, if desired, one or more intermediate 
pintles can be fitted. The weight of the movable part of 
the above rudder is 2-78 tons, and the rudder head dia- 
meter 7$in. The weight of the movable part of a two-part 
“Oertz”’ type rudder for the same vessel would be 
3-58 tons, and the rudder head diameter 8}in. The 
further development of this original British design of 
streamlined rudder will be awaited with interest. 





plate with the dynamo, and drives it through two V-belts. 
The dynamo is of the open protected type, fitted with 
ball bearings, and it is fan ventilated. It is shunt 
wound for battery charging and compound wound for 
direct lighting. In order to avoid hand cranking when 
starting, battery charging plants are adapted for starting 
from the batteries. 

The switchboard is mounted over the dynamo and is 

















LIGHTING SET 


fitted with a voltmeter, ammeter, battery cut in and out, 
fuses, shunt regulator, and battery push-button. 








A Machine Tool Demonstration 
Van. 


A VAN, which has been specially designed and equipped 
for the demonstration of machine tools, has been placed 
in service by Burton, Griffiths and Co., Ltd., of Spark- 
brook, Birmingham. The van contains machine tools 
which may be seen in actual operation, and it is proposed 
that it should tour the industrial areas to give demonstra- 
tions with the machines producing typical work. 

The body is mounted on a Daimler bus chassis, equipped 
with a Gardner five-cylinder oil engine, the total weight 
being about 10 tons. For driving the machine tools 
storage batteries of 175 ampere capacity and 60 volts are 
carried. A 30-ampere-hour, 30-volt dynamo, driven from 
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the transverse shaft from the engine to the gear-box, 
charges the batteries while the vehicle is pal or 
the engine is running light. A series-parallel change- 
over switch is arranged in the van to charge the batteries 
at 30 volts and drive the machines at 60 volts. 

The van is also equipped with a cinematograph pro- 
jector, situated at the top of the van and projecting on 
to a screen at the front. This projector will be used for 





showing films depicting the range of machines handled 
by the company and some of their interesting applications. 

At present the van contains a B.S.A. jin. single-spindle 
automatic screw machine, an ** Ex-Cell-O ” double-ended 
fine boring machine, an “ Ex-Cell-O”’ hydraulic power 
unit, a “ Solex ” pneumatic gauge, and a wide variety of 
small tools. The automatic is similar in design to the 
familiar %in. machine, and it also incorporates a new 
thread-cutting attachment, which will be described in 
these columns in the near future. The “ Ex-Cell-O” 
hydraulic power unit is made for driving a single tool 
fitted in its spindle nose or for the attachment of .a 
multiple-spindle to the quill flange for the purpose of 
drilling, reaming, countersinking, &c. In these units the 
quill or ram is operated by a hydraulic pump, and mounted 
in and traversing with the quill is a hollow rotating spindle. 
This spindle makes a splined sliding drive connection with 
a spindle driving shaft. The electric driving motor is con- 
nected by belt to a shaft which drives the hydraulic pump, 
and, through a chain of gears, also drives the spindle shaft. 
Feed thrust is applied directly to and on the centre line 
of the quill, and a rapid traverse rod, attached to the quill 
flange, acts as a torque bar. These units may be mounted 
in multiple on a single base and are also adaptable as 
prime movers or drivers for other machine units. The 
double-ended fine boring machine carried in the van is a 
typical example of the adaptation of the unit for fine 
boring with diamond or tipped tools. The van is illus- 
trated by accompanying engravings. 





A Small Electric Drill. 


A sMALL portable electric drill with an offset spindle 
is now being made by Black and Decker, Ltd., of Slough, 
for drilling in close corners and confined places, such as 
are met with in the aircraft industry. As may be seen 
from the illustration, it is a neat, compact little tool, 
well balanced and designed to fit the hand easily. 

The spindle, which is offset jin., is driven through 
intermediate gears and carries a three-jaw chuck for drills 

















SMALL ELECTRIC DRILL 


up to fin. diameter. A deep-grooved ball bearing on the 
spindle absorbs the working thrust and the back end of 
the spindle runs in a needle roller bearing. Cooling is 
effected by a steel fan, mounted on the front of the 
armature shaft, which draws air in through screened holes 
in the pistol grip and expels it through slots round the 
front of the body. The two-pole automatic release 
trigger switch can be locked in by a small plunger at the 
bottom of the grip when continuous operation is required. 
The drills are made in two models, the standard machine 
having a speed of 1700 r.p.m. and optional speeds up to 








5000 r.p.m. For working with stainless steel, Monel 
metal, and other hard alloys, a low-speed drill is made 
with a spindle speed of 500 r.p.m., and has optional speeds 
up to 1000 r.p.m. Where it is required to use the machines 
on very close work, a special flexible drive is supplied 
which reduces the offset to fin. This drive replaces the 
chuck and enables drilling to be carried out in places 
normally inaccessible to the drill. Another useful accessory 
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MACHINE TOOL DEMONSTRATION VAN 


is an angle drive, the chuck of which is set at an angle 
of 30 deg. from the axis of the spindle and enables an 
operator to approach a job from the most convenient angle. 








Canadian Engineering News. 
(By our C di Corr Pp dent. ) 
Sodium Vapour Lighting. 

SopiuM vapour illumination is a feature of the 
new Blue Water international bridge, recently completed 
over the St. Clair River between Point Edward, Ontario, 
and the City of Port Huron, Michigan. This structure is 
of steel and has a total length of about 1} miles, com- 
prising an 871ft. main span of the cantilever type, extending 
from shore to shore, two 326ft. anchor arms, a Canadian 
approach of deck girders and two deck truss spans, totalling 
2657ft. in length, and a United States approach of similar 
design, 2283ft. long. The clearance at the centre of the 
river is 150ft. from the highest recorded water levels. The 
bridge deck comprises a 32ft. concrete roadway with a 
4ft. 24in. pathway on one side, and on the other side an 
extended kerb or narrow path Ift. 8}in. in width. At each 
end are plazas to provide entrances and exit traffic lanes 
and to accommodate immigration, customs, and _ toll 
buildings. The plaza at the Canadian end is at ground 
level and is 850ft. long and 136ft. wide. 

On the Canadian side for adequate read and plaza illumi- 
nation twenty-one and eleven sodium lamps are used 
respectively. Similar lighting is used on the United States 
side. The lamps comprise a set of plane and parabolic 
reflectors of alzak aluminium surrounding a 10,000-lumen 
sodium vapour lamp held vertically in its glass vacuum 
flask. This type, known as the “ butterfly luminaire,” 
distributes the light in an efficient manner along the road 
with little to the sides, where it is not needed. The 
luminaires are mounted at a height of approximately 
22ft. above the roadway on short steel arms. On the 
bridge and approach steel lighting standards are used 
made of steel pipe tapered to 4in. at the top. These form 
part of the railing and are placed in a staggered arrange- 
ment with an average spacing of 164ft. along the centre 
line. On the plaza steel stan are mounted on 
concrete bases around the sides. 

The sodium lights are supplied directly from a 6-6- 
ampere series circuit fed from a 10-kVA constant current 
transformer. This series circuit consists of a single- 
conductor, non-metallic armoured cable, with 5000-volt 
rubber installation and No. 6 copper conductor. At the 
plaza the cable is buried in the soil at the sides. Beneath 
the roadway fibre conduit is used. On the bridge the cable 
is supported on I beams beneath the path or kerb, using 
rubber-bushed clips attached to the steel. At each 
standard the cable is dead-ended from each direction by 
clamping between impregnated oak blocks bolted to the 
concrete. A loop up the standard of 5000-volt rubber and 
braid cable is tapped to the main cable in an iron junction 
box, which is filled with compound. At expansion joints 
a loop is left in the cable, using clamped blocks as at each 
standard. In a similar manner a non-metallic armoured 
cable is carried from the transformer vault to the river 
span to supply 115-230 volts for the operation of six 
100-watt navigation lights, in case of failure of the normal 
supply from the Michigan end. Power for the Canadian 
section is received at 4000/2300 volts, three-phase, 25 
cycles from the Point Edward hydro-electric system. 





Economic Conditions. 


Economie conditions in Canada during recent 
months have been remarkably steady, with gradual 
improvement in several directions. Foreign trade has 
shown an upward tendency since last July, partly as a 
result of an increasing volume of grain exports. Employ- 
mént at the beginning of November showed a decidedly 
upward movement, the expansion exceeding that indi- 
cated in the corresponding month last year. All provinces 
except New Brunswick shared in the improvement, but 
the recovery in manufacturing in Ontario and that of a 
more general character in the Prairie Provinces were 





especially important factors in the situation. Con- 


struction has shown a rising trend, new contracts let in 
the last three months exceeding by about 15 per cent. 
those of the second quarter of the year and being within 
10 per cent. of those in the July-September period of 1937, 
which was one of the most active for this industry in the 
post-depression era. The depressed sections of the mining 
industry, coal and asbestos, have recently shown signs 
of slight revival and as metal extraction has risen in this 





difficult year (gold, copper, lead, and zine production 
increased in the first seven months of 1938 over the same 
period of 1937, while that of nickel declined but fraction- 
ally), mining as a whole continues to lend strong support 
to the national economy. The most encouraging recent 
developments in manufacturing have been the improve- 
ment in the statistical position of the newsprint industry, 
the early commencement of the new season in automobile 
plants, and a moderate upturn in the operations of textile 
mills. The lumber industry remains depressed, more so 
in Eastern and Central Canada than on the Pacific Coast. 
Active operations by automobile factories will naturally 
mean a greater demand for steel. Hitherto orders for 
steel have been mainly in small lots for immediate delivery 
and, with unfilled orders at a low level, production has 
fallen off. 
Niagara Bridges. 

The Ontario Government and the International 
Railway Company are at loggerheads on the question of 
which has the authority to build a new bridge across the 
Niagara River. Plans at present call for two structures 
in place of the one which collapsed last January, but each 
party disputes the right of the other. The Ontario 
Government, in collaboration with New York State, 
sought permission from Parliament recently to build a 
bridge a thousand yards down the river from the site of the 
old structure. This request met defeat in the Senate. 
The International Railway Company announced plans to 
rebuild a bridge on the site of the fallen structure. The 
Ontario Legislature passed a Bill at the last session to 
prevent such a project, by making provincial consent 
necessary. The railway company, however, disputes the 
validity of this statute, contending that it is a matter for 
the Dominion, and not the Province. Each of the parties 
has ind.cated that it plans to proceed with its undertaking 
despite the possible obstacles. As a matter of fact, the 
Ontario Government recently announced plans to rush 
construction work on the International Bridge with or 
without Federal consent. 


Nickel. 


The successful result of more than six years 
of laboratory research and field study by International 
Nickel is revealed in announcement of the development 

f “Z” nickel. This is an industrial advance which 
points to the likelihood of nickel now becoming the base 
for a new series of alloys in addition to its present wide 
fields of service as an alloying material with other bases. 
Announced by Dr. Paul D. Merica, vice- president of the 
International Nickel Company of Canada, Ltd., the use 
of 2 per cent. of alloying elements with pure nickel pro- 
duces a new material which has mechanical properties 
comparable to the heat-treated steels. The spectacular 
post-war growth of Canada’s nickel industry has been 
founded on the new industrial uses developed by using 
the metal to improve the properties of other metals and 
combination of metals. Thus, by adding approximately 
2 per cent. nickel, improved steels for automobiles have 
been produced. The stainless steels which usually contain 
about 9 per cent. nickel are exampies of this type of alloy 
well known to the layman. In the case of the new “ Z = 
nickel, this alloying procedure is reversed and the material 
is 98 per cent. nickel. The industrial significance, accord- 
ing to Dr. Merica, is that it adds to the corrosion-resistance 
and other chemical properties of pure nickel, the physical 
and mechanical properties required in meeting the stresses 
and strains encountered in the high speeds, heavy loads, 
and sudden impacts associated with modern industry. 








INTERNATIONAL CoKE CONVENTION.—It is announced 
that the International Coke Convention, which controls 
the coke exports of Great Britain, Germany, Holland, 
Belgium, and Poland, has decided to send a technical 
delegation to the Scandinavian countries to determine 
what measures can be taken to increase the use of coke for 
domestic and industrial purposes. The delegation will be 
composed of heating engineers who will not only study 
prices of coke, but will also examine the question of the 
supply of coke- burning apparatus. 
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Steel Production in South Africa. 


(By our South African Correspondent.) 


THE definite establishment of an important iron and 
steel industry in the Union of South Africa may be dated 
from the opening of the Pretoria Steel Works of the South 
African Iron and Steel Industrial Corporation (*‘ [scor ”’) 
in 1934. It is true that there was in existence at that time 
the Union Steel Corporation with a works in the Transvaal 
at Vereeniging, about 50 miles from Johannesburg, 
drawing its pig iron from a small blast-furnace at New- 
castle, in Natal, where excellent iron ore, coke, limestone, 
&c., were obtainable close at hand, and also using quan- 
tities of scrap metal. The annual production of the steel 
works was, however, only between 30,000 and 40,000 tons, 
whereas the requirements of the Union called for between 
5-600,000 tons per annum. 

““Iscor ’’ was therefore established under Government 
auspices—including the necessary financial support—for 
the production of 200,000 tons of steel a year to begin 
with. The principal features of the plant provided, 
described in our issue of January 24th, 1936, which came 
into operation in 1934, were as follows :—A battery of 
fifty-seven coke ovens with by-product plant, one blast- 
furnace of a capacity of 180,000 tons of pig iron per 
annum, a steel melting shop consisting of three steel 
furnaces, one capable of holding 450 tons of molten metal 
and two capable of holding 112 tons each, a combined rail 
and structural mill, a rod and merchant bar mill, and a 
comprehensive sheet works consisting of six mills with 
galvanising and corrugation plants. There were also 
many other plants, such as a power station, workshops, 
&c. In addition, there was an iron ore mine at Thaba- 
zimbi, in the Rustenburg District, and iron ore and 
dolomite quarries in close proximity to the main works at 
Pretoria West. For the erection of the works, taking over 
astablished interests and investigating raw materials, 
Parliament had voted a capital sum of £5,500,000 in 1928. 

The result of the working in the first year, up to 
December 31st, 1934, was a loss of £266,000, which was 
small when the scale of operations and the difficulties 
encountered in starting up were taken into consideration. 
For the first quarter of 1935 a small profit, £65,880, was 
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or by long-term contracts which make for stability in the 
general interest of all concerned. 


TONNAGE Soxtp IN 1937-38. 


The total tonnage of all products despatched from Iscor 
works during the year 1937-38 was 328,910 tons and the 
net sales revenue was £3,486,654. Sales from the coke 
oven by-product department continue to represent an 
important supplement to the main iron and steel 
products. During the year 1937-38 by-product sales 
totalled 14,648 tons with an ex works value of £112,472, 
an increase of some £15,000 compared with the previous 
year. Iscor road tar and tar emulsion, motor benzole, 
and ammonia liquor represent the largest individual 
items, but the production and sales of other by-products, 
such as creosote oils, naphthalene, cresylic acid, and 
various benzole fractions have also been developed. Sales 
of pig iron, both of basic and foundry grades, amounted 
to 49,173 tons, an increase of nearly 13,000 tons compared 
with the previous year. 

Turning now to Iscor’s main business, viz., rolled steel 
products, the total despatches during the year 1937-38 
amounted to 247,523 tons. Of this total, over 69,000 tons 
were semi-finished products for re-rolling or re-manufac- 
ture in other local works, which illustrates the extent to 
which other sections of the local steel industry are 
dependent upon Iscor works for their steel supplies. 


TRADE REVIVAL AND DECLINE. 


Perhaps the most remarkable features of the past 
eighteen months have been, firstly, the revival of the 
demand for steel, which developed by the middle of 1937 
into a worldwide steel shortage; and secondly, the 
decline which followed and which has varied as to time and 
extent in different countries. The world shortage of steel, 
aggravated by heavy “forward” buying, was partly 
an artificial one, as fear of price inflation and of the 
shortage becoming more acute led to over-buying on a 
considerable scale. The present slackness and dearth of 
orders in the steel trade is partly artificial, brought about 
by psychological reactions operating in the opposite 
direction, coupled with the liquidation of unduly large 
stocks resulting from over-buying. The demand (partly 





with motors, &c.; in the blast-furnace department, one 
blast-furnace, No. 2, of practically identical design to 
No. 1; necessary ore bins, scale car hoist, &c.; two new 
hot blast stoves of same design as Nos. 1, 2, and 3; gas 
cleaning plant, consisting of precooler, two Legrin washers, 
three Theissen disintegrators. 

At power station: Two extra Yarrow water-tube 
boilers, each steaming at 40,000 lb. to 50,000 lb. steam 
per hour at 320 lb. per square inch and 720 deg. Fah.; 
one extra Brown, Boveri steam turbo-blower, delivering 
approximately 50,000 cubic feet of free air per minute at 
14 lb. to 15 1b. per square inch for blast-furnace No. 2 ; 
one steam turbo-compressor, delivering 2500 cubic feet of 
free air per minute at 120 lb. per square inch ; necessary 
auxiliaries, one extra watercooling tower of Mouchel 
design handling approximately 1,000,000 gallons per hour. 

Steel melting division: One 500-ton inactive mixer ; 
three extra Morgan gas producer machines, each gasify- 
ing about 2 tons coal per hour; considerable alterations 
to gas mains; extensions to scrap bay and new scrap 
shears ; skull breaker; additional charging box bogies ; 
additional slag ladles; additional ingot casting cars ; 
additional casting ladles; one additional fireless locomo- 
tive; new stripping bay, 312ft. by 95ft., with necessary 
ingot mould cooling racks ; funnel drying furnaces, &c. 

Rolling mills division: New soaking pit, No. 3, of 
approximately 150 tons capacity, fired with mixed CO. 
and B.F. gas at approximately 78in. water gauge pres- 
sure ; alteration of soaking pits Nos. 1 and 2, to similar 
design and system of firing; one M.A.N. waste heat 
boiler installed on pit No. 3, steaming rate approximately 
13,000 Ib. per hour and 310 lb. per square inch, 710 deg. 
Fah.; one O.F.U. continuous bloom reheating furnace 
of about 50 tons per hour capacity, also fired with mixed 
gas at 78in. pressure ; one additional mill motor, G.E.C., 
of same rating as original motor, viz., 5600 H.P. con- 
tinuous rating, 18,000 H.P. maximum, plus necessary 
Ilgner set, comprising one A.C. motor, 4200 H.P., three 
D.C. generators each 1455 kW, one fly-wheel (stored 
energy, 160,000 H.P. seconds at full speed), one bloom 
shear to cut 8in. by 8in. blooms hot ; Isteg plant of approxi- 
mately 10 to 15 tons per shift throughput; fencing 
standard plant to handle approximately 15 tons per 
shift ; plus various additional items in the finishing 
and roll turning departments. Native compound and 











made. At this stage it was realised that since the works 
started the demand for steel in South Africa had gone up 
beyond all expectations, so that it was impossible to meet 
the demand of the Witwatersrand (embracing all the gold 
mining areas of the Transvaal) alone. Extensions were 
therefore planned at an estimated cost of £1,500,000. 

The extensions consisted in the main of building another 
blast-furnace, the installation of a plate mill, an inactive 
mixer in the melting shop, provision for increasing the roll- 
ing capacity of the works, including the adding of a separate 
cogging mill, increasing the capacity of the soaking pits 
and reheating furnaces, extensions to buildings, auxiliary 
plant, and equipment generally. 

Production costs steadily declined in 1935 and while 
for the second half of the year the profit was £185,718, the 
profit for the first half of 1936 was £249,947, making a 
profit for the financial year 1935-36 of £435,665. For the 
financial year ended June 30th, 1936-37, there was a 
profit of £669,279, owing to increased production, together 
with some lowering of production costs. During the year 
ended June 30th, 1938, the works reached full production 
level and sales kept pace with the increasing output. 


LarxGE Pig Iron PRODUCTION. 

During the year directly under review and ended June 
30th, 1938, the production of pig iron amounted to 
335,536 tons, an increase of approximately 90,000 tons 
compared with the previous year. Both blast-furnaces 
were in production together for the major portion of the 
year, but towards the end of that period, i.e., since the 
commencement of 1938, pig iron output has been some- 
what restricted owing to inadequacy of coke supplies. 
With the advent of the second blast-furnace last year it 
became necessary to purchase coke to supplement the 
production of the works coke ovens, and the supplies of 
coke from the Natal coke suppliers have, unfortunately, 
not kept pace with requirements. Arrangements for 
augmenting coke supplies are at present under considera- 
tion. The production of steel ingots totalled 331,657 tons, 
an increase of approximately 43,000 tons compared with 
the preceding year. In May last the Corporation cele- 
brated the production at Iscor works of the millionth ton 
of steel. 

It is of interest to realise that a more material increase 
in Iscor’s costs during the period of rising commodity 
prices last year was prevented by the availability in 
South Africa of the bulk of its necessary raw materials 
and the control thereof either by the Corporation itself 











VIEW OF THE PRETORIA STEEL WORKS 


GENERAL 


artificial in Iscor’s interior market last year) outstripped 
the capacity of the industry and purchases were made 
overseas of large tonnages of steel products, which events 
subsequently proved to have been much in excess of actual 
requirements. The liquidation of these excess stocks, 
coupled with a shrinkage of demand, has since resulted in 
sales in our interior market falling temporarily to an 
extent sufficient to make it necessary during the last few 
months to sell a proportion of its output much further 
afield, including the coastal areas and the port towns and 
at less remunerative prices. 

It was not until the first half of 1937 that Iscor was able 
to rationalise its steel prices and increase them from the 
low level to which they had been forced by the earlier 
price cutting from overseas. Iscor’s standard prices have 
not been increased ; in fact the only changes have been 
reductions in respect of some steel products, notwith- 
standing the fact that for many months it was in a position 
from a competitive point of view to have obtained much 
higher prices for most of its products, which would have 
been contrary to the conception of the correct outlook of 
a basic industry, fostered by Government on account of 
the influence which such an industry could and should 
exert in the industrial and economic life of the country. 

Industrialists in South Africa are agreed that the 
immense growth of secondary industry in the Union 
recently has to a very large extent been due to the constant 
supply of pig iron and steel from the Iscor works, and its 
associated companies, at stabilised prices. Industries 
that have to an important degree developed and bene- 
fited by the stability of prices and security of supply of 
their raw materials obtained directly or indirectly from 
Iscor and its associated companies are engineering, 
blacksmithing, mine workshops, tubes and poles, nuts and 
bolts, steel furniture, plumbing, wire nails, steel ceilings, 
chains, structural engineering, and steel ropes. The 
gross output of these interests is at least £20.000,000, 
and on top of this the output of Government and railway 
workshops is about £8,500,000. These figures represent a 
wages and salaries expenditure of about £6,800,000 and 
£3,500,000 respectively. 


DETAILS OF ADDITIONS AND EXTENSIONS. 


The following details of the additions and extensions to 
the Iscor works at Pretoria, entered upon in 1935, and 
completed by the end of 1937 at a cost of about £1,500,000, 
may be of interest. 

A tar-blending plant in the coke ovens department, 








a native hospital; additional water-softening plant ; 
also a great number of other smaller items not calling for 
detail. 

By-PRODUCTS. 

Upwards of 4,000,000 gallons of road tar have been made, 
supplied, and laid down in the Transvaal since 1934, the 
biggest customer being the Transvaal Provincial Adminis- 
tration. It is hoped that coming road schemes will soon 
take up most of the production. The output is now about 
1,800,000 gallons yearly. Ammoniacal liquor is supplied 
for the manufacture of dynamite and fertilisers. A full 
range of creosote products is used, inter alia, for wood 
preserving purposes, for conversion into disinfectants, 
soaps and the like; and as furnace oil. Acid-proof 
enamels come within this category. They are used for 
coating tanks and receptacles so as to prevent acid 
corrosion. 

Motor benzole is supplied for blending with petrol. 
Toluol and solvent naphthas are used as paint thinners, as 
rubber solvents (for tennis balls, hose piping, swimming 
caps, hot water bottles, rubber aprons, and furniture 
polish). An interesting side line is xylol, a solvent for 
printing inks, used for the Union’s postage stamps and 
also for share certificates and other good-class printing. 
Flake and tablet naphthalene is used as a moth repellant. 
Furriers and hide and skin merchants employ it for 
dusting into these articles. It is also exported to America 
for manufacture into artificial resins. 

At present the question of still further increasing the 
output of Iscor is being considered, but the chairman 
states that the question wil! have to be gone into very 
carefully before any decision can be arrived at. 

A general view of the works is reproduced above and 
several pictures of important features may be found on 
the opposite page. 








WarsHIP_REFITTING AT SOUTHAMPTON.—At the launch 
of the river gunboat H.M.S. ‘ Dragonfly’ from the 
Woolston Yard of John I. Thornycroft and Co., Ltd., it 
was announced by Sir John Thornycroft that the monitor 
H.M.S. ‘‘ Erebus ” is to be refitted and reconditioned by 
the company. This monitor of 7200 tons was built during 
the war and has recently been used for turret drill by the 
gunnery school at Portsmouth and as a harbour training 
ship for special entry cadets. 
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The Modern Portable Gas 


Producer.* 


By B. GOLDMAN and N, C. JONES. 


Past DEVELOPMENTS. 


Great Britain.—It is generally assumed that French 
technicians originated the portable gas producer, but 
most of the initial developments were carried out in 
Great Britain. The first portable gas producer of English 
design was patented by Samuel , oh ame in 1836. This 
gentleman also designed a gas engine for propelling 
carriages and vessels, but no specification was filed. It 
is, however, said that Brown operated in the London 
district and that his gas-driven vehicle ascended Shooters 
Hill at a good speed. 

In England progress between 1836 and 1900 was very 





producers in Germany, Sweden, and Italy during the last 
few years. 


PropucerR Gas PLAntTs. 


Units.—A producer gas plant as: employed for mobile 
power purpose includes: (a) Generator, combined with 
fuel hopper. (6) coolers; (c) scrubbers and/or filter ; 
(d) air inlet device; (e) gas throttle, and, in some cases, 
starting fan and water regulator. 

These items are connected by piping. Certain manu- 
facturers have employed a valve which attempts to 
synchronise the air and gas required for the engine mixture. 
Such synchronising valves are largely used in the U.S.A. 
for natural gas and give satisfactory service. It has, 
however, been found that with producer gas, whilst these 
valves are effective at low and medium speeds, the 
maximum efficiency is not achieved over the whole speed 
range. There are so many factors to be taken into con- 
sideration that automatic linkage of air and gas can 
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FiG. 1—Svedlund Producer on a Lorry. 


slow, but development received an impetus in 1901 when 
James William and Graham John Parker patented 
an “Improvement to Motvr Vehicles,” which comprised 
a gas producer to use coke or charcoal as motor fuel. 
This patent was followed by a series of improvements 
patented by J. W. Parker. 

In the years 1913-19 the exigencies of war caused con- 
siderable work to be carried out to find alternative motor 
fuels, and portable gas producers were designed by Parker 
in 1917, by D. J. Smith and by Mensforth and Hutton. 
Later workers in this field were Wells, Thornycroft, 





hardly always achieve the best result. In other cases 
the valve to control secondary air supply is under the 
driver’s contrel, and may be of the mushroom, butterfly, 
or slide-slot type. 

The gas throttle is usually connected to the standard 
accelerator controls. A petrol carburetter is generally 
retained as a stand-by and its throttle either controlled 
by a separate lever or a main throttle controls either 
petrol or gas, a two or three-way valve being used to 





supply the one or the other. 
of 
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Fic. 3—Producer-gas 


Whitfield, and Bamber in conjunction with Parker. It 
is not without interest to note that in 1920 a patent was 
taken out to use engine exhaust gases wholly as the 
supply to the gas producer with the object of using the 
carbon dioxide and steam for gas production. This was 
evidently a method of achieving perpetual motion by 
reusing the same fuel ! 

All these designers were ultimately faced with problems 
connected with fuel, and in se far as the mineral fuels, 
coke and anthracite, were concerned, these presented 
considerable difficulties owing to varying quality due 
to source, condition, method of treatment and manu- 
facture, and marketing. Clinkering was a serious bugbear 
and standardisation and classification of fuels left much 
to be desired. Following the success of low temperature 
carbonisation processes, about 1926 an impetus was 
given to producer gas development, and in Great Britain 
development was carried on by Clarke Jones (1926-27), 
Tullock and Reading (working on the D. J. Smith system 
(1926), and MacDonald (1930). Clarke Jones had also 
patented charcoal plants in 1924. 

In this period considerable attention was given to fuel 
quality and engine modification for using producer gas. 
During the years 1926-30, Clarke Jones carried out trials 
on motor trucks and farm tractors, using all the low- 
temperature cokes and charcoals which were available. 
While certain of these tests were reported, the informa- 
tion was never collated and it is unfortunate in view of 
present requirements that greater note was not taken of 
these developments at that time. 

France.—In France the economic position following 
the war necessitated the utilisation of home resources 
as far as possible, and producer gas plants to use charcoal 
and wood as fuel received attention. Development 
naturally followed this line since these fuels are the 
easiest to gasify and also are widely available and marketed 
in that country. 

The first recorded French investigation was in 1785 
by Lebon. Then nothing of importance was done until 
Ringelmann in 1900 tried to fit a tractor, and a Paris 
bus was equipped with a producer in 1910. 

An important development was patented by Imbert 
in 1924, and a considerable number of producers are 
based on this system. 

During the military manceuvres, 1937, a squadron of 
140 producer gas plant equipped vehicles took part. All 
vehicles covered between 3000 kiloms. and 5000 kiloms., 
doing exactly the same work as petrol-driven lorries. 
Many of these lorries were as much as nine years old. 

Considerable attention has also been given to gas 


* The Institute of Fuel, December 8th.—Abstract. 
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Plant on Lorry (Koela). 


generators, combustion chambers, hoppers, coolers, 
and filters, mild steel sheeting is employed. This material 
is usually from 24 to 12 8.W.G., according to requirements. 
In the case of hoppers, coolers, and filters it is usual 
to galvanise or treat with anti-corrosive paint after 
fabrication. 

In regard to refractories, these are usually made in one 
piece. For the manufacture of liners, carborundum, 
magnesite, bauxite, and high-grade fire-clay have been 
employed. The last material, which is reasonably cheap, 
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has proved quite effective in service. Liners made from 
special materials have also been employed. Amongst 
these is a patented refractory made from chromite and 
ferro-silicon, mixed with sodium silicate. This material 
was very satisfactory, but expensive. 

Grates and tuyeres at one time gave manufacturers 
much concern. At the present, special semi-steels and 
modern heat-resisting and non-corrosive steels are 
employed with satisfactory results. The units are con- 
nected either by light weldless steel pipes or asbestos- 





packed flexible steel tubing. 
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Applications.—The lay-out of the gas producer equip- 
ment on standard vehicles varies with the type of body 
and the position of the cab in relation to the front axle 
and engine. As a rule, however, the producer itself is 
mounted on the side of the vehicle opposite to the engine 
induction. It may be fitted (1) on the running board, in 
line with or forward of the windscreen; (2) partially 
within the cab, taking up most of the spare driver’s seat ; 
(3) or immediately behind the cab, where some of the 
body may be cut away to accommodate it. In buses 
and private cars the producer is usually carried in the 
extreme rear of the vehicle. 

The cooler, if fitted, may either be carried transversely 
beneath the vehicle, mounted in front of the radiator, 
or, in the case where the cooler also acts as a shock filter, 
it is generally to be found mounted longitudinally beneath 
the vehicle’s body on the opposite side to the producer. 

The filters may be divided into two classes for fitting 
according to whether they are vertical or horizontal types. 


Dust Box 
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FiG. 2—Gohin-Poulenc Plant on a Motor Bus. 


In the first case such filters are usually mounted imme- 
diately opposite the producer. This type almost invariably 
occupies load space, since, even if the producer itself is 
accommodated without loss, there is rarely room for a 
further vertical cylinder outside the body. On the other 
hand, the horizontal type can generally be secured 
beneath the body parallel to the main chassis members, 
or transversely beneath the body behind the back axle, 
without sacrificing load space. 

A final filter for both gas and secondary air, if fitted, 
is generally accommodated beneath the bonnet as close 
to the induction manifold as possible, as is the mixing 
valve. 

Various applications are shown in Figs. 1 to 4. 

Gas PRODUCERS. 

The types of gas producer employed for portable 
purposes fall into four categories :—(a) Up draught, 
(b) down draught, (c) cross draught, (d) double draught 
and double zone type. 

Up Draught Producers.—In this type of producer the 
flow of air and gas is in an upward direction and counter- 
currentwise to the fuel flow. From the thermal point of 
view this method is the best, but for tarry fuels the method 
entails the necessity of providing effective means of 
preventing tarry matter reaching the engine. In this type 
of producer the various zones of chemical reaction are 
layered horizontally, one above the other. 

The following makes of plant operate on this system :— 
German: Wisco, Hansa, Humboldt-Deutz. British : 
Koela. Italian: Dux. French: Malbay, C.G.B. 

These designs of up draught producer use low-tempera- 
ture cokes, anthracite, charcoal, and charcoal briquettes 
as fuel. 

Up draught producers are characterised by giving better 
quality gas than the down draught or cross draught 
types, and are the easiest for starting the engine on gas. 
Gasification is carried out at moderate velocities, and in 
most cases steam is added to the entering air stream. 

Raémmler states that “there is better flexibility with 
water addition while servicing and cleaning intervals are 
also longer.” 

Wisco.—This up draught producer (Fig. 5) is designed 







ater Tank 


Final Filter 







Condenser 







™“ 





Swain Sc 


Fic. 4—Sequence of Units, Humboldt-Deutz Plant. 


to run on charcoal, low-temperature coke or anthracite ; 
indeed, any fuel reasonably free from tar and/or sulphur. 
It. is rectangular in plan, and the combustion space is 
arranged so that the air only passes through the lower part 
of the fuel bed and then is led off to the side. Thus gasi- 
fication is accomplished without further carbonising un- 
burnt fuel, which would reduce its reactivity. Only the 
lower part of the combustion space is fitted with a re- 
fractory liner, whereas the upper part, where the cross- 
sectional area increases, is surrounded by a water tank 
or rather boiler, the level in which is automatically main- 
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tained. The air is led upwards through the water inside 
a pipe and then passes round the producer, picking up 
steam as it goes. This steam-air mixture is then led down 
outside the producer into a space surrounding the fire- 
brick-lined lower part of the combustion zone. Here air 
and steam are superheated before passing down into the 
ashpit and upwards through the grate, which can be 
agitated from outside the producer. There are two doors 
in the base, one giving access to the ashpan and the other 
to the fire itself. 

Koela.—This plant (Fig. 6) comprises a cylindrical 
hopper superimposed: on a combustion chamber. The 
hopper ends in a spout which feeds fuel automatically into 
the combustion chamber. This chamber is provided 
internally in its base with an annular chamber for air 
distribution, the chamber also serving to support a grate 
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Fic. S-~— Wisco Producer. 


of heat-resisting steel and a refractory liner immediately 
within the generator shell. 

The refractory extends to a position slightly higher than 
the lowest point reached by the hopper spout. On top 
of the refractory a baffle plate is arranged, thus forming 
a gas-collecting chamber around part of the hopper spout. 
The collecting chamber is connected to a preheater, 
separately mounted on flanges. Through the centre of the 
preheater passes the air inlet pipe, open at the top and 
connected at the bottom to the annular air chamber at 
the bottom of the combustion chamber. The air inlet 
pipe is fitted on the top with a hand or power pressure 
fan for starting up purposes and into this pipe a con- 
trolled water supply is fed when the producer is in opera- 
tion. This double piping arrangement is an important 
feature because it serves the purpose of heating incoming 
air and vaporising water, while cooling the gas as it leaves 
the producer. A door for cleaning out the ash is arranged 
so as to communicate with the ash pit and the combustion 
chamber’ above the grate. The Koela up draught gas 
producer is designed to employ charcoals, low-tempera- 
ture cokes and anthracite as fuels, but provision is made 
to meet the varying requirements of these fuels by differ- 
ing grate designs and fire depths. 

Horizontal type grates are employed with charcoals, 
but with mineral fuels a vertical grate with centre cone 
is used. The grate for mineral fuels does not, however, 
rest on the annular air chamber as above described, but is 
arranged within the space made by the chamber. Pro- 
vision is made to withdraw the entire grate from the 
generator if desired. 

Attention has also been given to providing for fuel beds 
of various depths, as required by different fuels. 

The points of importance in the design of up draught 
producers include:— 

(1) The area and type of grate. 

(2) Fuel depth. 

(3) Means of vaporising water. 

(4) The position and method of primary air feed. 


Down Draught Producers.—In this type of producer 
the flow of air and gas is in a downward direction and 
currentwise with the fuel flow. The following makes of 
plant operate on this system :—British: Koela. Italian : 
Fiat. German: Imbert. Swedish: Svedlund, Graham- 
Stedts. French: Imbert, Panhard, Sabatier, Sagam, 
Guillaume, Rustic. 

These plants mainly use wood charcoal, 
briquettes, raw wood, or tarry fuels. 

Down draught producers are characterised by their 
ability to destroy tarry matter and fuel dust, but suffer 
to some extent from uneven thermal balance. Water is 
not used to any extent with down draught producers, but 
certain manufacturers claim that charcoals containing up 
to 25 per cent. of moisture can be used with full effi- 
ciency. Panhard, however, indicates that low moisture 
content is desirable by quoting 8 per cent. moisture con- 
tent for the charcoal used by their vehicle which took 
part in the Franco-Belgium Rallye in 1926. 

With regard to wood producers, it is interesting to note 
that in the fifth Rallye of 1931, Berliet claimed that they 
could use very wet wood, but a special apparatus was 
incorporated in the producer to remove excess moisture. 
Moisture content of the raw fuel is an important point in 
so far as wood-using producers are concerned, and 
Guillaume states that the difficulty in getting the right 
size of wood and a sufficiently low moisture content and 
also the size of the wood producer, justified the use of 
carbonised fuel save in exceptional circumstances. 

The following brief description of three well-known 
makes will suffice :— 

Imbert.—This cylindrical down draught producer, 
Fig. 7, is designed to work on wood. It is manufactured 
in France, Germany, and Italy under licence. The struc- 
ture comprises three concentric cylinders, of which the 
central cylinder is the hopper, with narrow spaces between 
them. Air is drawn into the top of the space between the 
outside and intermediate cylinders and passes down until 
it enters an annular space before gaining the fire zone 
through horizontal tuyeres. The fire zone is enclosed by a 
sharply ‘ waisted” hearth of heat-resisting steel, the 
“waist,” in fact, acting as a grate. As wood passes down 
towards the hearth it is carbonised, the moisture being 
driven off as steam and subsequently decomposed. The 
gas generated passes upwards between the intermediate 
and inner cylinder, which is protected against acetic acid, 
and leaves again near the top of the producer. The hot 


charcoal 









Condensed Water Tank 


Nozzle Carried on ~ 
Annular Ring 





Air Inlet 
Access Doors < 





Fire Zone/ Charcoal 


Fic. 7—Imbert Producer. 


Tre Encineer 


gases thus heat both the incoming air and the fuel. In the 
German version there are only two concentric cylinders, 
the incoming air passing directly to the annular space 
previously referred to. 





(5) Position of gas exit. 
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Fic. 9—Koela Down Draught Producer. 


Ash, &c., is removed, either through the base, which 
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FiG 10—Gohin-Poulenc Producer. 
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consists principally of a door, or through a smaller door 
on the lower circumference of the producer. 
_ More than 1000 of this type of generator are said to be 
in use. 

It is interesting to recall that Imbert’s patent of 1924 
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Fic. 6—Koela Up Draught Producer. 


appears to be the inspiration from which the cross draught 
producers, such as Gohin, H.S.G., and Dupuy have been 


. derived. 


Panhard.—The Panhard down draught producer is 
designed to run on charcoal and is circular in plan, Fig. 8. 
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Fic. 8—Panhard Producer. 
The combustion space has a refractory liner. Fuel is fed 


from the hopper to the fire by a cone from behind which 
the air enters the fire zone, having previously been heated 
by passing upwards through an annular space between 
the refractory liner and the outside shell. 
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entrance to the fire zone is narrow. Then the cross section 
expands rapidly through one-fifth of its depth, and con- 
tracts gradually through the remainder. The gas gene- 
rated passes immediately to the coolers. The grate is 
spherical in shape and can be rotated by means of a shaft 
and handle projecting beneath the base of the generator. 
Doors give access to the fire and ash pan. 

Koela.—The producer used for down draught purposes 
is. substantially as employed for up draught operation, 
Fig. 9. The air heating gas cooling arrangement is, how- 
ever, reversed and a suction fan operated by hand or 
power drive is employed in place of the pressure type. 
The water supply is also fed into the top of the air inlet 
pipe and in counter direction to the air flow, whereas in 
the up draught type the air and water flow in the same 
direction. 

The n ajority of down draught producers do not employ 
steam. Points of importance in regard to the design of 
down draught producers include :— 


(1) The area of the combustion chamber. 
(2) Fuel depth. 
(3) Method and position of primary air feed. 

Cross Draught Producers.—In this type of producer the 
flow of air and gas is across the producer, though not 
necessarily in the same horizontal plane. The fuel flow 
is downwards. 

The object of this design is to concentrate the combus- 
tion and reduction zones into a small space, the fire being, 
in fact, built up in concentric zones. 

In this system gasification is achieved by admitting air 
at very high velocity into the fuel bed through a narrow 
water-cooled tube (blast pipe) or tuyere. This results 
in the development of high temperatures (2000 deg. Cent. 
is claimed) in the combustion zone and rapid reactions. 

These producers are characterised by their simplicity 
of construction and quick starting. The following makes 
of plant operate on this system:—British: H.S.G. 
French: Gohin-Poulenc, Dupuy. Belgian: Bellay. 

This type of producer uses charcoal, low-temperature 
cokes, and anthracite as fuel. The Gohin-Poulene plant 
employs a mixture of anthracite and charcoal, and this 
mixed fuel is recommended. 

Gohin-Poulenc.—This cross draught generator of cylin- 
drical form, Fig. 10, is designed to use charcoal, low-tem- 
perature coke and anthracite, or preferably a special 
mixture of the first and last, upon which the performance 
is guaranteed. Only slight variations are desirable for the 
different fuels. No refractory liner is employed with this 
producer. The air is drawn into the combustion zone 
through a single small horizontal tuyere or blast pipe, 
and creates a very hot fire zone. The gas leaves by an 
orifice slightly lower and diametrically opposite the 
tuyere. This orifice is covered by a grille, the purpose 
of which is to hinder the passage of solid fuel along with 
the gas, while impeding the latter as little as possible. 
The most important part of this design is the tuyere, made 
of copper and bronze, between which water from the 
radiator is made to circulate. Even so, it burns away 
from time to time, but can be readily replaced. The 
cross section of the tuyere, through which the air passes, 
is proportioned according to the power to be developed. 
Ash is withdrawn through a door in the base. 

This producer is widely used in France where it has 
been adopted by a number of vehicle manufacturers. Over 
3000 are said to have been sold. 

Modified types of Gohin-Poulenc producers are avail- 
able and the authors note patents by Gohin dealing with 
a means for meltmg slag by arranging a nozzle with 
limited output below the main blast pipe. A water-sealed 
slag chamber is also provided, together with means for 
cleaning tuyeres by means of a pricker. Other modifica- 
tions include a poker arrangement universally mounted, a 
means for removal of slag, when the apparatus is stopped, 
by means of a cylindrical shovel which is introduced 
through a door and holds up the fuel while slag is removed. 
Apparatus is also provided for regulating the pressure of 
the gas generated. 

The Latil modification of the Gohin-Poulenc includes a 
gas pipe from the tuyere up the side of the producer to 
save danger from blow back. No water is used in the 
plant. 

H.S.G.—The general form of the H.S.G. producer 
(Fig. 11) follows that suggested in the Imbert patent, and 
is not unlike the Gohin producer. The principal features 
are the unusual location of the gas exit above the air 
tuyere, and direct water injection carried in the air blast. 
The combustion zones take pear-shaped forms, the base 
being at the tuyere. There is not, as might be expected, a 
tendency for the fire to rise into the fuel hopper. As 
regards the water flow, this should preferably be too great 
rather than too small, when the power falls off notice- 
ably. Any surplus falls into the producer base, where 
it remains as a reserve against a sudden demand on the 
producer. 

Immediately below the tuyere is a platform which can 


be lowered by a hand wheel outside the circumference of 


the generator. The hand wheel actuates a spindle on 
which right and left-hand threads are cut. Nuts con- 
nected to the platform by links, moving towards or apart 
from one another, raise or lower the platform. The plat- 
form extends only about half across the producer, and the 
whole assembly is carried in a drawer, the inner part 
having a top which still supports the fuel if the drawer is 
only half withdrawn. Thus, it is claimed, clinker can be 
withdrawn during a halt without emptying the remaining 
fuel from the hopper. 

As fitted to a specially designed vehicle, the producer 
is lit by means of a paraffin-soaked wick in the tuyere, 
the suction being made by an electric fan near the induc- 
tion manifold. The fan is driven by the vehicle’s battery. 

During a test run the consurnption of solid fuel (anthra- 
cite peas) was 157 lb., while 54 pints of water was used. 
The water solid fuel ratio therefore was only 4-4 per cent. 

Points to be considered in relation to the design of cross 
draught producers are mainly connected with the air 
inlet pipe and the gas outlet, and may be summarised 
as follows: 

(1) Their intrusion into the generator. 

(2) Their distance apart. 

(3) Diameters.° 

(4) Distances relative between their axes and the 
distances from the bottom of the producer. 


in regard to operation by cross draught, it is claimed 





that the fire zones become concentric. Certain users of 
this system advise injection of water direct, and contend 
that the use of steam in this type of producer is not 
advisable because steam rises and ultimately tends to 
drive the fire lower. It is also contended that steam is 
more easily drawn through the fire. Refractory liners are 
not fitted in cross draught producers. 

Double Draught and Double Zone Producers.—Double 
draught producers work on the principle of the upper part 
of a bed of fuel burning downwards and causing volatile 
matter to be driven off, the volatile matter then passing 
through the upper incandescent zone of the lower up 
draught part of the fuel bed, thus causing complete decom- 
position. Alternatively, in double zone producers two 
fuel beds may be employed, these being arranged one 
within the other and separate fuel feeds being provided 
for each bed. The air supply may be downwards only 
through the outer bed, the hot gases then passing upwards 
through the inner fuel zone or, alternatively, two air feeds 
may be employed. 


In double draught producers the air flow may be 
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Fic. 12-—-Brandt Producer. 


arranged in two separate feeds, both current-wise, with the 
downward fuel flow, or one air feed downwards and the 
other upwards. 

The design of these producers aims at taking advantage 
of the benefits of the up and down draught systems of 
operation. 

The following producers operate on this system :— 
French, Brandt ; British, Koela. 

These producers are designed to use wood and charcoal, 
brown coal, brown coal char, and tarry mineral fuels. 

Brandt.—This_ interesting double zone generator 
(Fig. 12) is designed to use wood, though a certain quantity 
of charcoal is also consumed simultaneously. The 
cylindrical producer shell has within it a second cylinder 
of approximately one-quarter of the outside diameter. 
The inner cylinder contains charcoal, and between the 
two is wood. Immediately without the circumference 
of the inner cylinder is an annular space through which 
air is drawn from the top of the generator, and is delivered 
to the first fire zone by vertical tuyeres. 

The air passes downwards through the wood towards 
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Fic. 13——Koela Double Draught Producer. 


the grate, the fire zone being insulated against heat loss 
both by a refractory liner and an air gap. The inner 
cylinder descends about four-fifths of the vertical distance 
between the tuyeres and the grate. Under its lower 
rim the gases pass, and then rise through the charcoal 
reducing column. A pure and clean gas is said to result 
from this construction. 

The grate has a rotatable centre section, access to which 
(as to the ashpan) is obtained through a door on the 
circumference of the base. 

A further novel feature of this design is the method of 
drawing off excess moisture, &c., during periods of light 
load. Tubing connects the outside envelope of the 
producer to the engine’s exhaust pipe, the gas being led 
through a condenser. The passage of gas through this 
system is regulated by an automatic valve, the opening of 
which is made to depend upon the degree of suction or 
otherwise in the engine’s inlet manifold. Moreover,_a set 
screw in the valve itself regulates the degree of its opening, 
the setting being more open for resinous than for other 
woods. 





Koela.—This generator (Fig. 13) comprises a circula: 
combustion chamber lined with refractory material which 
rests upon an annular chamber. Within this chamber 
is a slide grate of which modified: forms are available 
in order to enable different kinds of fuel to be used. The 
chamber is provided with slots in the side wall through 
which air may be admitted for supporting the combustion 
when up draught is employed or for gas withdrawal 
when down draught is used. A pipe connection is made 
to the chamber for the passage of air or gas. 

A fuel hopper is arranged over the combustion chambe: 
and at the bottom is fitted with an inclined base which 
is provided with a tubular dependence or spout made of u 
special non-corrosive heat-resisting steel. This spout 
extends some distance into the combustion chamber and 
is of such diameter that a narrow passage is left between 
it and the refractory liner. The tubular spout acts as an 
upper or auxiliary furnace and is provided with a con 
trolled air feed tube which passes through the hopper wall. 
The passage between the spout and liner communicates 
with a chamber surrounding the inclined base of the fue! 
hopper, and to this chamber there is connected a pipe 
which serves for air entry when running double down 
draught or as the gas exit when operating the plant on th 
combined up and down draught method. 

Points of importance in regard to the design of double 
draught producers are : 

(1) The fire areas and depths. 

(2) The relationship of the fire zones to each other. 

(3) The positions of air entry and method of dis 
tribution. 

(4) Position of gas exit and its relation to the 
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American Engineering News. 





Treatment of Textile Wastes. 


A development in the disposal of industrial 
wastes is the construction at Greensboro of a plant for 
treating sewage of which 25 per cent. is textile waste. 
This combined system was necessary in order to abate 
stream pollution, but while sewage treatment depends 
largely on the functioning of biological life, textile wastes 
may upset such cultivated life. Fortunately, however, the 
organisms are adaptable to conditions, and may be 
acclimatised to a certain type of waste, if its character is 
maintained constant. In this particular case. the plant 
combines chemical precipitation and the activated sludge 
process, together with separate sludge digestion, and the 
elutriation of sludge before being dewatered on vacuum 
drum filters. Constant uniformity of character of the 
waste is maintained by collecting the wastes from different 
mills in a series of open ponds or lagoons, which permits 
mixing them and maimtaiming a uniform concentration in 
the discharge to the treatment plant. This plant is 
designed especially to operate in various combinations, for 
experimental purposes, and has a capacity of 6,500,000 
gallons daily. Chlorine may be applied at the inlet to the 
plant and again at the effluent discharge. Lime is added 
after the sewage and waste have passed through the com 
minutor. Lron, alum, carbon, chlorine, or other chemicals 
may be applied at the entrance to the flash mixer, at the 
entrance to the aeration tanks, or at the final settling 
tanks. The series of operations is about as follows : 
Comminutors or shredders (with bar screen), grit removal 
and washing, chemical precipitation, primary clarification, 
activated sludge, final clarification, chiorination, sludge 
digestion, elutriation, vacuum drying, gas recovery and 
utilisation. Digester gas will produce power for operating 
the plant. Discharge from the waste ponds to the plant 
is controlled by a proportional flow device, which regulates 
this discharge in proportion to the flow of domestic sewage. 
A gas holder of 30,000 cubic feet capacity serves the 
supply of digester gas for heating and for two 150 H.P. 
engines driving 100-kW generators. 


American Marine Developments. 


The launch of the first of three passenger and 
cargo steamers to be operated by the Panama Railroad 
between New York and the Panama Canal Zone, indicates 
activity in the southern trade. This vessel—the ** Panama”’ 

will be ready early in 1939 and will be followed later in 
the year by the ‘ Cristobal’’ and ‘* Ancon.” They are 
all twin-serew, geared turbine ships, 495ft. long, 64ft. 
beam, 39ft. deep, with 26ft. loaded draught ; auxiliaries 
operated by electric motors; raked bow, in accordance 
with present fashion, single funnel, and pole masts with 
cargo booms. There is a flush deck from bow to super- 
structure ; state rooms of modern type for 200 passengers ; 
a swimming pool and children’s playroom with air-con- 
ditioning and other elaborate provisions for comfort and 
amusement. Among the equipment is a stabiliser, which 
continually indicates the metacentric height when the ship 
is at sea. Three ships formerly in this service have been 
reconditioned for a new service between New York and 
east coast ports of South America; particularly Rio de 
Janeiro, Montevideo, Santos, and Buenos Aires. They are 
now the ‘“ Argentina,” “‘ Brazil,” and ‘‘ Uruguay,” all 
600ft. long, 33,000 tons displacement, with turbo-generators 
and shaft motors giving 18-knot speed, accommodation for 
400 passengers, 67 deck crew, 60 engine-room force, and 220 
stewards, and cargo holds of 500,000 cubic feet capacity 
To determine the possibilities of aluminium and its alloys 
in shipbuilding, a model built three years ago has been 
moored continually in Chesapeake Bay, and at its last 
inspection was in good condition. It 1s 15ft. long, 10ft. 
beam, and l0ft. deep, with 5ft. draught, representing a 
mid portion of a hull, with end bulkheads but no bow or 
stern. The test indicates that aluminium is satisfactory 
if protected by proper painting and control of electrolytic 
corrosion. Plates are of aluminium-manganese-chromium 
alloy, on frames of aluminium-manganese-ch1omium-silicon. 
Castings of aluminium-manganese alloy. Bolts and nuts 
of cadmium-plated steel. Deck plating covered with heavy 
paper and teak plank, the wood coated with aluminium 
paint. It is expected to develop such construction for 
high-speed harbour police and patrol boats and fishing 
steamers. 
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Markets, 


The prices quoted herein relate to bulk quantities. 


f.o.b. steamer. 


Steel Export Prices Reduced. 


A decision to reduce export prices was made by 
the British steel makers on December 14th. It had been 
generally expected that quotations would be lowered, but 
the market was taken rather by surprise when it was 
learned that the prices were to be cut by the same amount 
as for the home trade, upon which an announcement was 
made thé previous week. The movement applied only to 
plates, bars and sections and related to British Empire 
markets. The heavy steel makers’ quotations are now for 
ship and tank plates, jin. basis, £10 2s. 6d.; angles, joists, 
and channels, £10; tees, £11; and rounds, 3in. and up, 
tll, all f.o.b. The re-roliers, however, decided to maintain 
thew export quotation for, their sizes unaltered at £11 
f.o.b., but to apply the home trade rebates for quantities 
to export orders. These are, for 1 to 4 tons of a size, 
shipment in one lot, £11 (basis); 2s. 6d. 
over 4 tons to 10 tons; over 10 tons to 20 tons, 5s.; 
20 tons to 50 tons, 10s.; 50 tons and up, 15s. 
rebates apply only to Siemens-Martin steel. It 
decided to bring the new export prices into operation 
immediately. In the case of non-Empire markets the 
British prices have to conform to a considerable extent to 
Cartel quotations, just as in Empire markets the Cartel 
prices are adjusted to the British. This rather complicates 
the position as regards export quotations, and the reaction 
of the Continental makers to the cuts just announced is 
awaited with interest. It is assumed that reductions will 
be made, but so far no decision has been reached and it is 
anticipated that a meeting of the Cartel Committee 
responsible for dealing with the question of prices for 
‘xport is to be held shortly. The sheet makers who decided 
upon drastic price reductions in the home market the 
previous week have made no alteration in their export 
quotations, and, it is understood, do not contemplate 
making any cuts. It is early yet to gauge the effect of 
these price reductions, but so far the response from the 
overseas markets has been only moderate. There has been 
an expansion in inquiry and this may yet result in more 
active conditions. Stories of competition for any attractive 
orders were prevalent before the reductions were made, 
although it is said that American sellers are not so willing 
to make cheap offers as they were a few weeks ago. Con- 
siderable interest, however, has been aroused by the news 
that the Australian works have offered steel in the Straits 
Settlements at cheap prices. It is understood that in this 
they have been testing the market rather than making a 
deliberate bid for trade. Their quotation of £10 Ils. ¢.i.f. 
for merchant bars was well below the Cartel quotations, 
and it is reported that the Cartel is to send a deputation 
to Australia to discuss the question of export prices. 
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The Pig Iron Market. 


The reductions in the price of basic and hematite 
pig iron have been followed by a cut by the Midland pro- 
ducers of 10s. in foundry iron. The Scottish foundry iron 
makers have also made a reduction of 12s. 6d. for No. 3 
and Ils. €d. for No. 4 qualities. In future the price of 
Scottish No. 4 will be the same as for No. 3. Apparently 
the policy of fixing values for a stated period has been 
discarded in the case of foundry iron, as no date has been 
notified for the termination of the new price. It cannot 
be said that business in hematite iron has been greatly 
stimulated by the price movement, as s0 many consumers 
had still contracts to work off. In many instances they 
will enter the New Year considerably in arrears, and until 
these are absorbed the demand for this description is 
not likely to develop into a buying movement. It is yet 
too early to gauge the effect of the reduction in the 
foundry iron prices, but there seems little doubt that con- 
siderable activity will be seen in this department after 
the holidays. In fact, immediately following the announce- 
ment of the cut, business for delivery in 1939 was trans- 
acted on a respectable scale. There is no doubt that 
consumers of foundry have allowed their stocks to drop 
below normal, and in many cases the danger point has 
been reached. In this department therefore more active 
conditions may be expected for a time, whilst consumers 
are replenishing reserves. On the North-East Coast the 
announcement of the price reduction was welcomed, and 
it is expected that a revival in the demand will result in 
fresh furnaces being put into commission. It is pointed 
out, however, that even if the export price of Cleveland 
iron is reduced to the same extent as the home quotation, 
it is not likely to influence overseas buyers, who would 
still be able to obtain foreign foundry iron at £3 7s. 6d. 
against the new Cleveland price of £5. In the Midlands 
an active inquiry followed directly the new rates were 
known, and this should lead to more healthy market 
conditions when the holidays are over. The reduction in 
the Scottish price may be expected to stimulate that 
market, although some consumers there still hold rather 
heavy stocks. 


Current Business. 


The North British Locomotive Company, Ltd., 
Springburn, Glasgow, is to supply ten locomotives for the 
New Zealand Government Railways, in addition to the 
thirty locomotives recently ordered. The total value of 
the contract is estimated at £550,000. The £500,000 
contract for 77 miles of large-diameter steel pipes for 
South Africa has been taken jointly by the South Durham 
Steel and Iron Company, Ltd., and Stewarts and Lloyds, 
Ltd. Dorman, Long and Co., Ltd., has secured orders 
for 4750 tons of steel rails for the Danish State Railways 
and 2150 tons of steel tramway rails. for the London 
Passenger Transport Board. The I.C.I. engineering works 
at Landore, Swansea, will commence production next 
March, and will be one of the largest engineering under- 
takings in Wales. It is understood that over 1000 work- 
people will be employed. Brooker, Dore and Co., 5, 
Fenchurch Street, London, E.C.3, which has existed since 
1872 as a private firm, will be converted into a private 


rebate on lots of 





limited company, trading as Brooker, Dore and Co., Ltd., 
from January Ist. The present partners will continue as 
directors of the company, and the capital will be £100,000 
fully paid. Dorman, Long and Co., Ltd., has issued an 
official statement explaining that the Acklam_ Rolling 
Mills, which ceased operations on December 7th, will 
probably work intermittently until the end of the year. 
In order to develop and attract new industries, the 
Stockton-on-Tees Corporation is proposing to spend 
£10,000 on the purchase of derelict industrial sites in the 
district. Asaresult of the discovery of deposits of barytes, 
a mine may shortly be opened at Close House, Lunedale-in- 
Teesdale. The Department of Overseas Trade announces 
that the following contracts are open for tender:—Australia, 
State Electricity Commission of Victoria: Boiler house 
plant and steel buildings for Newport C power station, 
including water-tube boiler, pipework, coal and ash- 
handling plant, steel chimneys, boiler house and tank house 


buildings (Melbourne, March 14th, 1939) Common- 
wealth Department of the Interior, Works and Services 
Branch, Canberra: Two oil engine driven centrifugal 


pumping units with accessories (Australia, January 10th, 
1939). 


Iron and Steel Exports. 


The exports of iron and steel and manufactures 
thereof in November, according to the Board of Trade 
Returns, rose to 181,228 tons, valued at £3,663,413, com- 
pared with 159,069 tons, valued at £3,436,142, in the 
previous month. The following are details of the principal 





exports : 
1937. 1938. 1938. 
Total. Oct. Nov 
Tons. Tons. Tons 
Pig iron: Total ... 153,540 12,746 ... 15,914 
ree gh and foundry . 87,016 5,228 4,002 
Acid . 65,951 7,478 1,035 
Basic. F 573 40 10,877 
Ferro- alloys 13,642 336 171 
Sheet bars, bright ‘steel bars, 
and wire rods... . ‘ 32,011 2,758 1,400 
Bars and rods, other kinds .. 123,618 6,374 ... 7.931 
Angles, shapes, and sections. 76,454 3,735 ... 6,ad2 
Girders, beams, joists, &c. ... 34,408 1,634 ... 3,342 
—— and strip 57,902 4,191 ... 2,836 
Plates and sheets, fin. and 

over: Total i 195,350 8,424 8,326 
South Africa 13,097 437 165 
British India 13,156 1,263 . 2,075 
Australia ... 5,456... 426 81 
Canada Se 2ELIGF. 2. 57 145 
Other British countries wii 30, 984 3,617 1,767 
Denmark .. 5 1,742 2.838 
Holland 60 126 

Plates and sheets under hin.: 

Total 157,314 3,223 6,287 
British India 6,328 312 593 
Australia 15,943 219 423 
Canada 17,512 549 697 
Mexico ‘ re 10,530 - —e 
Argentine Re »publie 68,710 735 1,755 

Galvanised sheets 224,489 13,932 19,177 
Tinned plates pau ieww, seat oe 29,000 28,156 
Tubes, pipes, and fittings : 
Cast : 
Up to 6in. diameter... 60,800 ... 4,712 4,848 
Over 6in. diameter 47,821 ... 3,408 3,595 
Wrought ... .. 267,862 18,425 19,829 
Railway material : 
Steel rails, new. x ; 155,896 10,219 11,600 
Sleepers, fish- plates 8s, and 
sole-plates 32,156 1,599 309 
Total all iron and steel «. 2,67€ 5,033 . 159,069 . 181,228 


Iron and Steel Imports. 


The following figures, taken from the Board of 
Trade Returns for November, show that imports of iron 
and steel and manufactures thereof increased to 65,862 
tons from 52,421 tons in the previous month, and the 
value to £844,781 from £762,082 in October. Only the 
figures for the most important countries are given :— 





1937. 1938. 1938 
Total. Oct. Nov 
Tons. Tons. Tons. 
Pig iron: Total... ... ... 644,687 6,544 11,569 
British India ... ... ... 214,985 1,572 3,697 
Foreign countries : 394,729 472 .:. ‘ ‘E802 
Ferro-alloys 77,994 4,434 ... 3,386 
Blooms, billets, ‘and ‘slabs : 

‘otal ae 434,163 9,783 12,551 
British countries 82,670 ... 1,536 3,860 
Sweden 2,253 ... — 69 
Germany .. 43,055... — 134 
Belgium 5,270 2,353 4,791 
France -.. 140,836 5,684 3,235 
Other foreign c ountries Se 70,079 210 462 

Sheet bars 98,608 302 3,451 
Wire rods 96,771 1,580 5,868 
Other bars and rods 196,398 6,297 5,642 
Angles, shapes, and sections 72,695 2,605 2,325 
Girders, beams, jae &e.: 

Total os 70,664 3,029 2,716 
Belgium 14,342 556 379 
France es 35,660 1,737 1,697 
Other foreign countries ... 20,662 483 622 

Plates and sheets (not 
coated) * suaden 49,742 ... 3,772 4,567 
Wrought tubes 36,386 1,429 1,323 
Railway material.. 8,087 1,621 618 
Bolts, nuts, and metal s screws 8,672 266 342 
Total from countries : 
British India Stack... ERS 3,697 
Canada 163,738 ... 3,681 8,907 
Germany ... 133,572 3,633 3,793 
Sweden 105,136 8,446 7,758 
Holland 27,881 315 345 
Belgium 528,121 11,246 22,369 
Luxemburg 134,076 2,754 ... 2,980 
France... 316,540 9,840 ... 7,983 
Czecho-slavakia 16,718 130 4 666 
United States ... 315,412 5,433 4,558 
Total imports, iron and steel 2,039,463 52,421 65,862 





Notes and News. 


Unless otherwise specified home trade quotations are delivered f.o.t. 
A comprehensive list of the prices of materials mentioned below will be found on the next page. 


Export quotations are 


Copper and Tin. 


The electrolytic copper market seems to be 
already under the influence of the coming holidays, and 
the volume of business has been rather disappointing. 
Movements in the market have been largely dictated by 
the advices from America, and although the industrial 
outlook in that country is regarded with optimism, some 
reactions must be expected and easiness on the other side 
of the Atlantic has been quickly reflected in the market 
here. The industrial demand, as is usual at this time of 
the year, has been restricted, and buying by foreign 
Governments for munitions purposes has fallen off con- 
siderably during the past few weeks. It is not anti- 
cipated that Germany will be an important buyer in the 
near future, as she is understood to have taken over 
reserves accumulated by Czecho-Slovakia, which will take 
some time to absorb. Whilst the producers in America 
maintain their official quotation at 11.25 c. per Ib., con- 
cessions upon this price are continually being given 
by second-hands. Most of the big consumers in America 
appear to have covered themselves forward, and indus- 
trial buying in that country has been rather poor. The 
copper figures for November published by the American 
Bureau of Metal Statistics showed a rise in the stocks of 
blister copper of 20,000 tons. This is believed to be due 
to the Rhodesian copper producers having largely increased 
their production durmg the period when no restriction was 
in force. The United States production in November is 
given as 72,986 tons and for the rest of the world 125,642 
tons. The American domestic consumption was 51,297 
tons and in the rest of the world 126,687 tons. Stocks in 
America at the end of November totalled 269,488 tons, and 
in the rest of the world 155,049 tons, whilst the blister 
copper stocks in America increased by 6240 tons, and 
elsewhere by 14,578 tons.... The tin market continues 
to present a rather poor appearance, chiefly owing to the 
absence of industrial buying, and the unsatisfactory inter- 
national political outlook. American buying has been 
spasmodic of late and has been of a hand-to-mouth 
description. The general impression, however, seems to be 
that the undertone of the market is sound, and that once 
the holidays and stocktaking operations by consumers 
are out of the way, a better demand should develop. It is 
believed that the International Tin Committee is gradually 
tightening its hold upon the market, and that next year 
an effort will be made to keep the price at around £230. 


Lead and Spelter. 


Prices in the lead market have shown a tendency 
to shrink this week, and there is a marked lack of con- 
fidence in this department of the metal trades. Most con- 
sumers are preparing for or are already engaged in stock- 
taking, and consequently if not entirely off the market 
are buying as sparingly as possible. Any cheerful advices 
from Wali Street have been reflected in a better tone in all 
the non-ferrous metal markets, and lead has been no 
exception; but the improvement has been only tem- 
porary and the downward drift in prices kas continued. 
It is known that the producers’ scheme to restrict produc- 
tion is in operation, but there has been little sign of this 
in the market, and supplies have been abundant. The 
market is somewhat disappointed that the scheme has 
failed to instil consumers with confidence. The demand 
for industrial purposes appears to be shrinking, and 
although this is not an unusual feature at this season, it 
was expected that the curtailment of output would have 
encouraged users to enter the market. In the United 
States the recent reduction in the price has been followed 
by more active buying, and the market there has a strong 
appearance. It is surprising that the strike at the 
Monterrey Plant of the American Smelting and Refining 
Company has not exerted a greater effect upon the 
market, as this dispute must result in a substantial reduc- 
tion in the world supplies. In this country the cable 
makers have been taking less than for some time, and the 
output of lead pipes and sheets has shown some decline. 
American statistics give the world production of refined 
lead in October as 155,745 tons, compared with 149,189 
tons in September, and the total for the ten months ending 
October 3lst as 1,525,118 tons. Although quiet 
conditions have prevailed in the spelter market, a steadier 
tone has developed. There has been no pronounced selling, 
but, on the other hand, industrial buying has not been 
impressive. At present prices, however, it is probable 
that the market considers that the most unfavourable 
features have been discounted. As in the lead market, 
however, there is a noticeable lack of confidence, and no 
change of importance in prevailing conditions is expected 
until after the holidays. A slight increase in the volume 
of speculation was noticeable in the early part of the week, 
but this was probably due to the belief that prices are more 
likely to advance than to recede. There has been no news 
of a decision regarding the application for an increase in 
the duty on spelter, and it is understood that consumers 
have strongly protested against the proposal. 


The London Iron and Steel Exchange. 


The London Iron and Steel Exchange, which was 
established in 1919, is to be wound up at the end of this 
year. The Exchange was formed as a result of the war 
experiences of the iron and steel trades as a meeting place 
for manufacturers and m:2rchants and all engaged in the 
iron, steel and allied industries. In the early years it had 
a large m m»ership, but later, as a result of the many 
changes in trading consequent upon the re-organisation 
of the British iron and steel industry and the establishment 
of the Continental Cartel, the Exchange ceased to fufill 
many of the functions for the performance of which it 
was formed. The Directors and Committee therefore 
decided, with the concurrence of the members, that no use- 
ful purpose could be served by carrying on the Exchange. 
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Makers’ official home trade price, per ton, delivered buyers’ stations. 





from Associated British Steelmakers. + Export prices are for Empire Markets ; 














Current Prices for Metals and Fuels. 


for other Markets British quotations conform to Cartel prices. 


PIG IRON. STEEL (continued). 

Home. Export. *Home. +Export. 

Foundry home prices, except for Scotland, less rebate of 5/- £ s. d. £ s. d. 
(D/d Teesside Area.) GLascow anv District— 

N.E. Coast— £ 3. d. £ s. d. Angles - 11 0 6.. 10 0 0 
Hematite Mixed Nos. ... 6 12 6 Tees... -- 12 0 6.. 11 0 0 
re No. 1 6.58.0» 776 Joists ee: ee ae 10 0 0 
Cleveland— Channels... .. sj Ahi ig Oe 10 5 0 
No.l . sn 8. 6 26 Reunias tha. onda <i. a es ll 0 0 
ae 3G.MB. Ee ai 6 0 0 9 _under 3in. 92 2S nO... iT ..@).8 
No. 4 Foundry einem |. 519 0 Flats, Sin. and under vos BD 29. Of... 11 0 0 
rn chia eee is Plates, jin. (basis) = BD ae 10 2 6 
os fyin. ... < ete ee ADs 10 7 6 

MipLaNDs— ; ' m din. ... othe ae 0 3. 10 12 6 

Stafis— (Delivered to Black Country Station.) es fin. ... a8 8 .. 1017 6 
North Staffs Foundry... 511 0... ... Un. yin. to and mie 
mo a 5 6 0... ... ae 6 lb. per sq. ft. (8-G.)... 12 2 6.. 1210 0 
Basic : 5 0 Otofs 5 0 os Boiler Plates, jin... 1118 0.. 11 12 6 
Northampton— | Sour Wates AREA— £ s. d. Se aid 
Foundry No. 3 Ses. we: Angles ll 0 6.. 10 0 0 
Forge 55 6. 7 Tees... 2.0 6.. ll 0 0 
Derbyshire— Joists me Sie, a eee 10 0 0 
No. 3 Foundry &u ®o.. _ Channels. . eee ange 6... 10 5 0 
Forge 5 }.. _ Rounds, Sin. and up 3 6 8... | es 

ScoTLanp— » under 3in. 212 ES. Of... ll 0 0 
Hematite, f.0.t. furnaces 613 0 .. _ Flats, 5in. and under ... 12 13 Of... un. a fs 
No. 1 Foundry, ditto ... 6 0 6... = Plates, jin. (basis) 11 10 6 10 2 6 
No. 3 Foundry, ditto ... 518 0.. = = frin. .. 1115 6 10 7 6 
Basic, d/d a a een —_ o ai... 12 0 6 10 12 6 

N.W. Coast— 613 0d/d Glasgow Rs 125 6 1017 6 
Hematite Mixed Nos. | 618 6 ,, Sheffield Un. jin, to and incl 

7 4 6 S Birmingham 6 Ib. per sq. ft.(8-G.)... 12 2 6... 12 10 0 
- - —aasipdel IRELAND—F.0.Q.— BELFAST. Rest or IRELAND. 
Zs. a. fe a 
_ MANUFACTURED IRON. Angles oi ent ee Bae 1). 8 0 
Home. Export. Tees 12 5 6 2 8 0 
Lancs aND YORKS— £ s. d. £ s. d. ‘oe or a 

Joists ay a oe ee 1115 6 

Crown Bars ... pie, Be Dos -— i 
athe es 1315 0... be Channels... : a) see, Ee: Li. 2.8 
Rounds, Sin. nail up. OE OS .:. 12 8 0 

MipLanps— a under 3in. ae ne Of... 13 0 6 
evi Sees + a OR > Plates, jin. (basis) ... 11 13 0... 1115 6 
Marked Bars (Staffs) 1515 0.. -- a fin. ... rt ey ae 12 0 6 
No. 3 Quality 1112 6.. = 2 ins, SSS 0.2 12 5 6 
No. 4 Quality 12 2 6.. = t= allie .1210 0... 12 10 0 

ScoTLanD— Un. jin. to fin. fai A a 12 5 0 
Crown Bars 13 5 O.. 13 5 0 ¢ Rounds and Flats tested quality ; untested, 9s. less. 
e.. TNF re waft: OTHER STEEL MATERIALS. 

N.E. Coast— Home. Export, f.o.b. 
Crown Bars 8S 6: O... 13 5 0 Sheets. £ s. d. 6 g.d: 
Best Bars ot ee RRS 82 13 15 0 11-G. and 12 G., d/d... 14 15 0 
Double Best ny er SO i: 14 5 O ae | nn | ae gy 1I-G. to 14-G. 12 10 0 

NORTHERN IRELAND AND FREE STaTE— 14-G. to 20-G.,d/d_ ... 15 10 0 15-G.to20-G. 12 15 0 
Crown Bars, f.o.q... — See ae — 21-G. to 24-G., d/d - 1515 O 21-G.to24-G. 13 0 0 

= Sane ae —_—__—__—_- — 25-G. and 26-G.,d/d... 16 10 0 25 and 26-G. 13 15 0 
STEEL. South Africa, Rhodesia, Nyasaland, £14; Canada, £14 12s. 6d., 
*Home. tExport. f.o.b. basis. Irish Free State, £15 15s., f.0.q., 4-ton lots. 

LONDON AND THE SouTH— £ sa. d. £ s. d. The above home trade sheet prices are for 4-ton lots and over ; 
Angles 7 2. 6. 10 0 | 2-ton to 4-ton lots, 7s. 6d. per ton extra ; and under 2-ton lots 
Tees... .12 3 0O.. ll 0 | to 10 cwt., £2 per ton extra. 

Joists we: BD ~. 10 0 0 Galvanised Corrugated Sheets, basis 24-G.— 
Channels.. : Gb Bi @ ix 10 5 0 Home. £ s.d. 
Rounds, in. ware up Ox... ua o.@ 4-ton lots and up ... 1810 0 
= under 3in. 12: 36° St... | a 2-ton to 4-ton lots 18 17 6 

Flats, under 5in. ... ny 16: St... ar. @<@ Under 2 tons 2 ode eee RD IQ re 
Plates, jin. (basis) a af ... 10 2 6 Export : India, £17 15s. eciiie ints “Trish Free State, 

» ein. ae 2, 28.: @ .:. 10 7 6 £18 10s., f.0.q.; General, £15 15s., f.o.b., 24-G. basis. 

os tin. as. 2. 6... 10 12. 6 | TIN-PLATES— 

= fin. 2: 8. 0.x 1017 6 20 by 14 basis, f.o.b., Bristol Channel Ports, 20s. 3d. to 21s. 6d 
Un. fin. to and ‘inal. Tin-plate Bars, d/d Welsh Works, £7 15s. 

6 Ib. persq. ft.(8-G.)... 12 2 6.. 12 10 0} BrtteTs—100-ton lots and over, 35 to 100 tons, 5s. extra; less 
Boiler Plates, jin. m= ¢ 9 .- 12 136 than 35 tons, 10s. extra. z ad. 

Nortu-Easr CoastT— £ s. d. ae hee Is Soft (up to 0-25% C.), untested 717 6 
Angles i, @) 6... 10 0 0 ” ” rng 8 7 6 
Tees... 12.0: 6s. ll 0 0 Basic (0- 33% to0-41%C.) .. 8 12 6 
Joists RO .. 10 0 0 » Medium (0-42 to '0-60% C.) 9 2 6 
Channels.. eel ae oe 10 5 0 » Hard (0-61% to 0-85% C.) 912 6 
Rounds, 3in. ahs up a OSs... nee o ” » (0°88% to 099% C.) 10 2 6 

»» under 3in. 12 13 Ot... 1l 0 0 ” » (over 0-99% C.) 10 12 6 
Plates, jin. (basis) 7 o }.. 10 2 6 Rails, Heavy, 500-ton lots, f.o.t. 10 2 6 
* Bin... 28.43. 0... 10 7 6 » Light, f.o.t.... eee exe 9 2 6 
* tin. 1118 0O.. 10 12 6 : = as 
ro fein. m3 0 . 10 17 6 FERRO ALLOYS. 
Un. fin. to and ‘incl. Tungsten Metal Powder 4/9} per lb. (nominal) 
6 Ib. per sq. ft. (8-G.)... 12 2 6 ... 12 10 0} Ferro Tungsten 4/8 per lb. (nominal) 
Boiler Plates, jin. a2 38. 0... 11 12 6 Per Ton. Per Unit. 
MiIpLANpDs, AND LEEDS aNp DIsTRICT— Ferro-Chrome, 4 p.c. to 6 p.c. carbon £24 5 0 7/6 
£ s. d. £ s. d. as 6 p.c. to 8 p.c. ... £24 0 0 7/6 
Angles 11 © €... 10 0 0 ” 8 p.c. to 10 p.c.... £24 0 0 7/6 
WB ass wie. sew Severe 8 ¢.. il 0 0 ae Max. 2 p.c. carbon £36 0 0 1l/- 
Joists a 8S... 10 0 0 ” , 1 p.c. carbon £38 5 0 1l/- 
Channels.. 1S ae te pre 10 6 0 *” » 0-5p.c.carbon... £41 0 0 12/- 
Rounds, gin. ends up iz ©. 6. ... ll 0 0 » carbon-free 10d. per lb. 
is under 3in. 12 13 Of.. it. ©. 2 Metallic Chromium 2/5 per lb. 
Flats, 5in. and under ... 12 13 Of... 1l 0 0/| Ferro Manganese éoneh 76 p-c. £18 15 O home 
Plates, jin. ~— £2130" 8 «5.2 10 2 6 » Silicon, 45 p.c. to 50 p.c. £12 10 Oscale 5/-p.u. 
sok AS Ibis . 16>. 30°) %eB't,, Us » Tp. ed £17 0 Oscale 6/- p.u. 
ee San sO 6 « 10 12 6 »  Vanadium.. 14/~ per lb. 
- fin. . 2° Ss @ 10 17 6 ” Matgtednnien 4/9 per lb.; 5/- forward 
Un. in. to eery “teal: » Titanium ccebeieeil 9d. per Ib. 
6 Ib. per sq. ft.(8-G.)... 12 2 6.. 12 10 0] Nickel (perton)... ... £185 to £190 per ton 
Boiler Plates, jin. 2D) 6 .. 1112 6( Cobalt... ... ... 8/6 to 8/9 per lb. 




















NON-FERROUS METALS. 


(Official Prices, December 21st.) 


* Joists, Sections, Bars and Plates are subject to a rebate of 15s. to home users purchasing only 


CorreR— 
ee £44 0 Oto £44 1 8 
Three Months ... £44 3 9tof44 5 0 
Electrolytic £49 10 Oto £50 0 0 


Best Selected va d/d Bir- 








mingham £49 15 O 
Sheets, Hot Rolled £80 0 0 
Home. Export. 
Tubes, Solid Drawn (basis) ... 123d. 123d. 
»  Brazed (basis) 123d. 123d. 
Brass— 
Ingots, 70/30, d/d Birmingham £39 0 0 
Home. Export. 
Tubes, Solid Drawn, 2/1 Alloy 113d. 11$d. 
»  Brazed 13}d. 13$d. 
Trin— 
Cee a AS . £214 0 Oto £214 5 O 
Three Months ... . £215 2 6to £215 5 0 
SreLTER— 
2 See eg £14 17 6to £14 18 9 
Three Months ... £13 18 9to £14 1 $3 
Leap— 
Cash ... “ £15 2 6to £15 56 O 
Three Months ... £15 6 3to £15 7 6 
Aluminium Ingots (British) ... £94 (net.) 
FUELS. 
SCOTLAND. 
LANARKSHIRE— 

(f.0.b. Grangemouth)— Export. 
Navigation Unscreened 18/6 
Hamilton Ell 18/6 
Splints 19/- to 19/6 

AYRSHIRE— 
(f.0.b. Ports}—Steam ... 16/6 to 17/- 
FiresHIRE— 

(f.0.b. Methil or Burntisland)— 

Prime Steam .. ie 17/6 to 18/- 
Unscreened siidaitieds 18,6 
LoTHIANS— 

(f.0.b. Leith}—Hartley Prime.. 17/6 
Secondary Steam ... = 16/9 
ENGLAND. 

SourH YorxKsHIRE, HuLtt— 
B.8.Y. Hards... 20/6 to 21/- 
Steam Screened 17/6 to 18/- 
NORTHUMBERLAND, NEWCASTLE— 
Blyth Best 18/6 
» Second... ... 17/- 
» Best Small... 17/- 
Unscreened 17/— to 18/- 
DurHAamM— 
Best Gas... ... 19/43 
Foundry Coke 27/- to 28/- 
CaRDIFF— SOUTH WALES. 
Steam Coals : 
Best Admiralty Large ... 24/- 
Best Seconds am 23/6 to 24/- 
Best Dry Large 23/-— to 23/6 
Ordinaries 23/- 
Bunker Smalls 16/— to 17/6 
Cargo Smalls ... 15/6 to 16/- 
Dry Nuts 27/6 to 28/- 2 
Foundry Coke 31/- to 42/6 4 
Furnace Coke 29/- i 
Patent Fuel ... 25/6 : 
SwaNnsEa— 
Anthracite Coals : 
Best Large ‘ re 38/— to 41/- 
Machine-made Cobbles 41/-to 45/6 
Nuts owe Webs 40/— to 45/- 
Beans 33/— to 38/6 
Peas or anate 26/- to 30/- 
Rubbly Culm... 15/- to 16/- 
Steam Coals : 
Large Ordinary 22/6 to 24/6 
FUEL OIL. 
Inland consumption : contracts in bulk. 
Exclusive of Government tax of ld. per gallon: and 9d. per 
gallon on oil for road vehicles. 
Ex Ocean Installation. Per Gallon. 
Furnace Oil (0-950 gravity) 3}d. 
Diesel Oil 4}d. 
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French Engineering Notes. 


(From our own Correspondent in Paris.) 
Colonial Industrialism. 


AN industrial expansion of the Colonies and its 
probable effect upon home manufacturing interests are 
being discussed with a thoroughness that shows the 
country to be fully alive to difficulties that may have to be 
faced through a change in the economic relations with 
overseas possessions. It has always been a guiding 
principle that the Colonies should supply the mother 
country with raw materials and take manufactured goods 
in exchange. There are vast and still unexplored resources 
in the African Colonies, some of which are being successfully 
exploited and others which cannot be expected to enterupon 
a stage of active commercial development for a consider- 
able time to come. For the present, activity is centred 
in the North of Africa, where the population is mainly 
agricultural and constitutes by far the largest colonial 
market for French manufactured goods. About one-third 
of the total French exports of such goods goes to the 
Colonies, and manufacturers cannot afford to lose that 
trade, much less to find themselves eventually in com- 
petition with their former customers. That contingency 
is believed to be threatened by the embarrassed 
situation of Algeria and some Colonies whose exports 
to the mother country are subjected to restric- 
tions. If the Colonies are not allowed freely to send 
consignments to France when foreign markets are 
practically closed to them they may fall back upon the 
alternative of establishing industries to work up their own 
raw materials. This inevitable step may not have serious 
consequences for home manufacturers if it is regarded in 
the light of a partial relief measure, but the tendency to 
industrial activity is much more than that, and arises out 
of the attraction offered to capitalists by lower wages and 
costs to lay down works in Colonies in order to escape from 
the higher production costs in France, as well as from 
labour troubles that have threatened industrial enterprise 
and initiative. This move in the direction of industrialism 
may be limited to production that does not depend entirely 
upooa skilled workers, but it is sufficiently pronounced to 
be taken in hand by the Overseas Superior Council, which 
has laid down a policy that should guide colonial industrial 
activity. It proposes that industries which are comple- 
mentary to the home production should be encouraged, 
as well as industries created with French capital in order 
to profit from lower production costs with a view to 
regaining markets that are being lost to manufacturers at 
home. Colonial industries may transform local raw 
materials for purposes that interest national defence. But 
the colonies must not take advantage of their low costs to 
compete with home manufacturers, and it is suggested 
that, in the event of such competition, a production tax 
should be imposed in the Colonies to equalise manufactur- 
ing costs at home. No works shall be put down without 
permission after official inquiry. These suggestions. of 
the Overseas Superior Council are, of course, merely put 
forward as a basis for discussion. 

Shipbuilding. 

As in other branches of industry, the shipyards 
are working under conditions of relative security from 
labour agitation that they have not enjoyed for a very 
long time. The vast majority of workers now see that they 
have everything to gain and nothing to lose by keeping 
strictly within the terms of their contracts. In yards 
engaged on naval construction an additional four hours a 
week are being worked, and suppliers to shipyards and 
other departments of national defence have been ordered 
to extend their working hours. So far as the recon- 
struction of merchant shipping is concerned activity is 
likely to be reduced by the postponement of credits until 
the operation of the three years’ plan shall have given some 
stability to national finance. The 30,000-ton liner 
‘* Pasteur” will be handed over in a few months to the 
Compagnie de Navigation Sud-Atlantique for service 
between France and Brazil. Another liner for the Far 
East is to be built for the State, which will hand it over to 
the Compagnie des Messageries Maritimes. It will be of 
small tonnage and different from anything else in the 
service, the idea being to carry a lmited number of 
passengers under conditions of comfort and convenience 
that can best be obtained by providing ample space. In 
the naval shipyards work is to be accelerated to make up 
for delays that have been accumulating during the past 
two years in consequence largely of the five days’ working 
week, and for that purpose the Budget estimates for 1939 
provide credits amounting to 3967 million frances, or 1445 
million francs more than in the present year, without 
adding to the number of ships already under construction 
or authorised. The whole of this amount will be utilised 
for speeding up work on 120,000 tons of ships that remain 
to be completed under previous instalments of the naval 
construction programme. The Minister of Marine affirms 
that in 1942 the Navy will have a tonnage of more than 
700,000, all the ships being modern except the three 20,000- 
ton battleships of the immediate post-war period, which 
have since been refitted and reconditioned to increase their 
speed and fighting power. Last month the aircraft carrier 
** Joffre ’’ was put on the stocks, and preparations are being 
made for the construction of a similar ship to be named the 
** Painlevé.”” The battleship “‘ Richelieu ” will be launched 
on January 17th, and on the same date work will be 
started upon the battleship “‘ Georges-Clemenceau.” 


A New Bridge Design. 

There continue to be accidents to motor vehicles 
skidding on bridges, breaking through balustrades, and 
falling below with fatal consequences. An architect, 
Monsieur André Dulong, seeks to avoid that danger by 
separating the roadway completely from the footways, 
which are raised at a level that precludes all possibility 
of cars riding over them. The reinforced concrete plat- 
form constituting the roadway rises on each side in the 
form of a continuous bracket to carry the footway. These 
footways will have light balustrades on each side. One 


advantage claimed for the design is that the roadway is 
built to the full width of the bridge while the footways 
overhang. 





British Patent Specifications. 


When an i tion is icated from abroad the name and 
address of the communicator are pri in ttalice. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office, 
Sales Branch, 25, Southampton-buildings, Chancery-lane, W.C.2, 
ls. each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification. 











SWITCHGEAR 


494,063. January 10th, 1938.—Braxkinc DEVICES FOR THE 
SwitcHING-ON MovEMENTS OF ELECTRO-MAGNETICALLY 
AcTuaTEeD Switcues, The British Thomson-Houston Com- 
pany, Ltd., of Crown House, Aldwych, London, W.C.2. 

According to the invention the switching speed of a switch 
is reduced as little as possible at the commencement of the 
switching-on movement, and only shortly before the impact of 
the contact pieces it is so greatly reduced that any chatter on the 

part of the contact pieces is avoided. The switch armature A, 

which is attracted by_the three-limbed switch magnet _B_and 
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which carries or controls the movable contact bank is articulated 
through the rod C with the piston D of an oil brake. The inner 
wall of the cylinder E widens out towards the bottom in such a 
way that only a slight brake action or none at all is obtained at 
the lower part of the switching-on movement. The cylindrical 
bore is, however, reduced at its upper end to such an extent 
that the armature A and therefore the movable contact bank are 
braked in the requisite manner shortly before the impact of the 
movable contacts upon the fixed contact. A spherical valve F 
provides for undelayed return of the piston when switching off. 
—October 19th, 1938. 


TRANSFORMERS AND CONVERTERS. 


493,241. December 2nd, 1937.—E.rectric TRANSFORMERS, The 
British Thomson-Houston Company, Ltd., of Crown House, 
Aldwych, London, W.C.2. 

According to this invention, the high-tension winding A of a 
potential transformer is wound in layers which are interleaved 
with layers of insulation B. This serves at the same time as 
insulation with respect to earth. For this purpose the layers B, 
consisting of impregnated paper, are extended outwards beyond 
the coil. The individual layers are stepped to different lengths 
and are successively wrapped round the whole winding. In this 
way junction points are caused, which are displaced with respect 
to each other, and of which for the sake of clearness only the 
middle strips of the laminated insulation consisting of many 
strips are shown. The insulation of several coil layers can be 
collected together into groups according to the voltage of the 


















































coil. For example, for forty layers about six junction places 
may be used. The junction places can be formed by plane 
surfaces or by overlapping wedge-shaped end parts of the layers. 
The connection of the high-tension winding is done in the usual 
way in the middle, so that the potential along the winding is 
controlled and is made uniform. For clarity neither the con- 
nection nor the through insulator is shown in the illustrations 
reproduced. The external surface of the insulated coil is pro- 
vided with a metal coating, which is formed, for example, by 
metal spraying, or a metal sheath, through which sheath the 
lead-in wire passes. By earthing this sheath it is possible to 
place the electric stress exclusively on the impregnated paper or 
the like, so that glow discharge and the like phenomena are 
minimised. The high-tension winding insulated in the way 
described surrounds the limb of the iron core C with the low- 
voltage winding D wound upon it. The specification describes 
Nag ior the connection to the high-tension winding.—October 
5th, 8. 


493,750. April 4th, 1938.—Coortnc Mercury Vapour Dts- 
CHARGE AppaRATus, Jenaer Glaswerk Schott und Gen., 
of Otto-Schott-Strasse, Jena, Germany. 

The accompanying drawings illustrate two different con- 





structional examples of this invention, which relates to the 











cooling of glass tube rectifiers. On the left a rectifier is disposed 
in a shaft A. To a tube system B extending above and below 
the rectifier into the shaft A is connected a pump C, which 
blows air through the lower end of the tube B against the 
rectifier and aspirates air through the tube end above the 
rectifier. The tube B has cooling ribs for recooling the aspirated 
air. As shown by the arrows indicating the direction of the 
air, the aspiration prevents the formation of turbulent currents 
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above the rectifier and causes the air to flow round the discharge 
vessel, even when it isspherical. In the arrangement shown on 
the right, at the upper part of the cooling chamber of the 
rectifier is in a hood E from which the air is drained by an aspirat- 
ing pump F. Below the rectifier is a fan G directing air upwardly. 
This arrangement permits cooling by aspiration of air from 
the hood E by means of the aspirating pump F, without the 
help of the fan.—April 4th, 1938. 


494,197. August 9th, 1937.—Dervices ror Prorectine ELEc- 
TRICAL TRANSFORMERS AND OTHER APPARATUS, Karl 
Friedrich Bucholz, of Amalienstrasse 1, Kassel, Germany. 

According to this invention, the casing A of a protective device 
is screwed into the cover of the transformer B. There is 
also connected with the transformer a balancing or compensat- 
ing vessel—not shown—at a higher elevation. On account of 
the higher static pressure in this vessel, the casing A is main- 
tained filled with liquid in normal operation. Within the casing 

A isa float C mechanically connected with a permanent magnet D. 

Suspended above the cover of the casing by means of two tension 

springs E is an iron plate F, which in the state of rest is attracted 

to the magnet so that it rests on the cover. The iron plate is 
provided at the centre with a contact G. Above this contact 
is a co-operating contact H. Small distance pieces interposed 
between the magnet and the armature prevent adhesion of the 
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magnet to the cover of the casing. The casing B or at least the 
cover is preferably made of non-magnetic material, for examp!'e, 
brass. The float C is of such dimensions that the mganet D and 
the float connected with one another have such a buoyancy 
that when the casing A is approximately filled with liquid, the 
magnet bears against the cover, whereby the iron plate F is 
pulled towards the cover and the contacts GH are opened. 
If air should penetrate into the transformer or if air freed from 
the insulating liquid should escape, or if gases and vapours 
should be generated within the transformer due to faults, such 
air or gases or vapours collect at the top of the casing A and 
expel liquid from the latter: The liquid level in the casing falls 
and the lifting effort is decreased as the influence of gravity 
on the float and magnet increases. When this influence is so 
great that the attractive power of the magnet is overcome, 
the float C drops along with the magnet D, the iron plate F 
springs upwardly, and the contacts GH are closed.—October 
21st, 1938. 


MISCELLANEOUS. 


493,720. April 16th, 1937.—IMPROVEMENTS RELATING TO 
PercusstvE Apparatus, Frank Leslie Douglas, 4, Angle- 
wood Mansions, Surrey Road South, Bournemouth, Hants. 

This invention relates to improvements in or relating to 
percussive apparatus—for example, rammers, pile drivers. and 
the like. The apparatus includes a piston having a piston-rod 

A to the lower end of which is fitted a foot B adapted to rest 

on the object or material to be driven. The cylinder comprises 

a compression chamber C and a combustion chamber D. One 

or more longitudinal passages T are provided in the wall of 

the cylinder to transfer air or gas from the compression chamber 

C to the combustion chamber D. One or more ports E in the 

cylinder serve as outlets for exhaust gases and are situated 

substantially in alignment with, but diametrically opposite 
the upper ports of T. The cylinder has a removable head fitted 
with an oil injection nozzle which is supplied with a charge of 
oil through a pump F fed from a reservoir mounted on the 
cylinder head. The pump is actuated once upon every complete 
downward movement of the cylinder relatively to the piston 
by means of a tappet rod G. The tappet rod co-operates with 

a pivoted abutment H fitted to the foot B, so that when the 

cylinder and piston close together, as shown in the drawings, G 

is moved to actuate the pump, whereby a charge of oil is injected 

into the combustion space D. With the parts in their normal 
position of rest, t.e., the cylinder at the bottom of its stroke, 
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and resting on B, the apparatus is started by forming and firing 
a charge in the combustion chamber D, whereupon the cylinder 
moves to the top of its stroke, so compressing the gas or air 
in the compression chamber C which previously entered through 
the ports E and transferring it by the passage T to D as soon as 
the upper ports are uncovered. At the same time as the transfer 
ports are opened, the exhaust ports E are also opened to the 
atmosphere so that expanded gases escape and there is a 
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scavenging action by the incoming charge. At the end of the 
upstroke the cylinder falls so effecting the desired percussive 
stroke when it strikes the foot, and, at the same time, com- 
presses the air or gas in the combustion chamber in readiness 
to receive the charge of oil upon the completion of the down- 
ward movement of the cylinder which actuates the pump F 
through the tappet G striking the abutment H. The action 
continues until the pump is rendered inoperative by displace- 
ment of H.—October 13th, 1938. 


494,417. March 25th, 1937.—SrraininG DEvICEs FoR Ors AND 
OTHER Liquips, Stothert and Pitt, Ltd., Newark Works. 
Bath ; and Sidney Richard Smith, ‘‘ Lintonley,”’ Bloom- 
field Road, Bath. 

The straining device comprises a body having inlet and outlet 
ports A and B. Each end of the body has a detachable end 
piece C D, which, in conjunction with internal shoulders on 
the wall of the body, provides an inlet chamber E and a 
sump chamber F, between which extends the strainer 
chamber. Revolvably mounted within the filter chamber is a 
straining element comprising a cylindrical basket G divided by a 
partition into two chambers H and I, one or other of which is 
placed in communication with the chamber E through a port J, 
while the other is open to F through a port K. In normal use 
the incoming liquid passes through A and chamber E, port J, 
into H from the interior of which it passes through the mesh 
wall into the annular space L and discharges from the outlet B. 
Through the end C extends a spindle by means of which G can 
be rotated to bring either one of its compartments H I into the 
straining position. Assuming that the compartment H has 
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become choked up, G is rotated to bring the compartment I into 
operation. The compartment H is cut off from the inlet J, but 
is open at its lower end into the sludge chamber F. By pro- 
viding for a collapse of pressure in F so that the pressure in L is 
in excess of the pressure on the opposite wall of the basket, any 
foreign matter clinging to the wall will be swept away by the 
resultant flow of liquid and carried down into F. In order to 
obtain this collapse of pressure so that the cleansing operation 

can take place during straining, provision is made to set up a 

reduced pressure in F. For this purpose a pipe line M places F 

in connection with the suction side of the pump or a separate 

low-pressure system through a filter and a two-way cock N. 

[In operation, in order to cleanse the choked compartment, the 

cock N is set to the low-pressure position and, owing to the lower 

pressure in the chamber F, there will be a collapse of pressure in 
the choked compartment I because the other or exterior side of 
the wall thereof is at the same pressure as that on the outlet 

side of the basket. This brings about a reverse flow from space L 

into compartment I and thence into F, which carries with it the 

separated foreign matter. The matter collected in the sump 
chamber may be drawn off by opening a sludge cock.—October 

25th, 1938. 

494,032. May 27th, 1937.—Arr HEeEaTING oR CooLING APPA- 
RATUS, Serck Radiators, Ltd., Warwick Road, Greet, Bir- 
mingham, 11; and Hans Joseph Zimmermann, at the 
above address. 

A length of gilled metal tubing is bent to the form of an 
annular helical coil A having two or more layers, the convolutions 
of any layer being disposed opposite the spaces of the adjacent 
layer or layers. A fitting at the top connects one end of each 
layer of the coil A to the steam supply pipe, and a fitting C is 
provided for connecting the other end to a steam trap D, which 
communicates with an exhaust pipe. In order to utilise the 
heat of the condensate this is passed through another coil of 
tubing E arranged around A and which is connected at one end 





by an extension F to the lower end of the steam trap, the other 
end of the coil being adapted for connection to an exhaust 
pipe G for the condensate. The cooling action of the air on the 
coil E prevents the forming of vapour in the condensate 
exhaust pipe G. When used for cooling air, water or brine may 
be circulated through the apparatus, The coils A E are mounted 
in a cylindrical sheet metal housing which is open at one end and 
closed at the other, the sides of the housing being provided with 
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perforations H to allow air from the atmosphere to flow over the 
convolutions into the interior of the coils. Within A is mounted 
an electric motor driving a fan I in the open end of the housing. 
When the apparatus is in use the fan I draws air from the 
atmosphere through the perforations H and over the con- 
volutions of the coils, and it is thereby heated or cooled, accord- 
ing to the fluid medium supplied to the coils. The heated or 
cooled air is then drawn from the interior of the coil A by a fan 
and driven downwards.—October 19th, 1938. 








Forthcoming Engagements. 


Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 
of the week preceding the meetings. In all cases, the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 





1938. 


Institution of Civil Engineers. 
Thursday, Dec. 29th.—Bristot Assoc.: Royal Hotel, College 
Green, Bristol. ‘* Road Accidents,” R. W. Grigson. 5 p.m. 


1939. 


Chartered Surveyors’ Institution. 
Monday, Jan. 9th.—12, Great George Street, Westminster, 
S.W.1. ‘The Coal Act, 1938 (Part I): Unification of 
Coal Mining Royalties,” A. R. Thomlinson. 6.30 p.m. 


Engineering Public Relations Committee. 
Thursday, Jan. 5th.—Heriot-Watt College, Edinburgh, 1. 
Christmas Lecture. ‘‘Ships and their Engines,” E. C. 
Smith. 3 p.m. (also at Robert Gordon’s Colleges, Aberdeen, 
on Jan. 6th at 7.45 p.m. ). 
Friday, Jan. 6th.—Inst. of Electrical Engineers, Savoy Place, 


Victoria Embankment, W.C.2. Christmas Lecture. 
‘** Speed on Land and Sea and in the Air,” J. S. Irving. 
3 p.m. 


Hull Chemical and Engineering Society. 

Tuesday, Jan. 17th.—Room 51, Municipal Technical College, 
Hull. ‘‘ Alchemy, Ancient and Modern,” E. H. Hall. 
7.45 p.m. 

Institute of Transport. 

Monday, Jan. 9th.—Inst. of Electrical Engineers, Savoy Place, 
Victoria Embankment, W.C.2. ‘“* Passenger Transport by 
Road in relation to Railway Services,’’ Colonel A. 8S. 
Redman. 5.30 p.m. 


Institution of Automobile Engineers. 

Tuesday, Jan. 3rd.—Royal Soc. of Arts, John Street, Adelphi, 
W.C.2. ‘High-Speed Track Vehicles,” H. E. Merritt. 
7.45 p.m. Coventry GrapvuaTes: Broadgate Café, 
Coventry. ‘‘ Gear Production with Pinion Type Cutters,” 

E. Byron. 7.30 p.m. 


Monday, Jan. 9th.—DerBy CENTRE: Technical College, 
Derby. ‘‘ Unification of Body and Chassis Frame,” W. 
Swallow. 7.30 p.m. 


Tuesday, Jan. 10th.—CovENTRY CENTRE: King’s Head Hotel, 
Coventry. ‘‘ Unification of Body and Chassis Frame,’ W. 
Swallow. 7.30 p.m. 

Thursday, Jan. 12th.—Bristou CENTRE: Merchant Venturers’ 
Technical College, Bristol. “‘Supercharging of Com- 
pression-ignition Engines,” J. H. Pitchford. 7 p.m. 


Institution of Civil Engineers. 


Wednesday, Jan. 4th—MANCHESTER Assoc.: Literary and 


Philosophical Soc., 36, George Street, Manchester. 
“Dugald Clerk and the Gas Engine,’ W. A. Tookey. 
6.45 p.m. 


Tuesday, Jan. 10th.—Great George Street, Westminster, S.W.1, 
‘* The Conditions of Engineering Contracts,” E. J. Rimmer, 
6 p.m. NEWCASTLE-UPON-TYNE Assoc.: Mining Inst.. 
Westgate Road, Newcastle-upon-Tyne, ‘‘ Methods of Coa. 
Loading for Export Trade,’ R. F. Hindmarsh. 7.30 p.m, 
S. WaLes anp Mon. Assoc.: Town Hall, Newport. ‘‘ The 
Development of the Newport Main Drainage System,” 
C. G. Cobbett, and ‘“‘Some Problems in the Design of 
Sewers,’ J. R. Daymond. 6.45 p.m. 

Wednesday, Jan. 11th.—Lonpon StupENtTs’ Assoc.: Great 
George Street, Westminster, 8.W.1. ‘‘ An Investigation of 
Stresses in a Three-hinged Stiffened Suspension Bridge,” 
J. W. Roderick. 6.30 p.m. 

Thursday, Jan. 12th.—BrrmMIncHAM Assoc.: James Watt 
Memorial Inst., Great Charles Street, Birmingham. ‘‘ Deep 
Divigg and Submarine Operations,’ Captain G. C. C. 
Damant. 6 p.m. Bristor Assoc.;.. Royal Hotel, College 
Green, Bristol. ‘‘Some Notes en’ the Road Congress in 
Holland,” H. M. Webb. 5 p.m. PortsmoutnH Assoc.: 
University College, Southampton. ‘“‘ The Design of Engi- 
neering Works from the Maintenance Standpoint,”’ J. P. M. 
Pannell. 7.15 p.m. YORKSHIRE Assoc.: Grand Hotel, 
Sheffield. Dugald Clerk Lecture, W. A. Tookey. 7.30 p.m. 


Institution of Electrical Engineers. 
Jan. 5th—Savoy Place, Victoria Embankment, 
“The Application of Electric Heating to Domestic 
6 p.m, 


Thursday, 
W.C.2 


Hot-water Supply Systems,” J. I. Bernard. 





Institution of Engineers and Shipbuilders in Scotland. 

Tuesday, Jan. 10th.—39, Elmbank Crescent, Glasgow, C.2. 
** Marine Propeller Blade Vibration,” J. F. C. Conn; and 
“Statistical and Experimental Investigations on the 
‘Singing’ Propeller Problem,” J. F. Shannon and R. N. 
Arnold. 

Institution of Heating and Ventilating Engineers. 

Wednesday, Jan. 4th.—Inst. of Mechanical Engineers, Storey’s 
Gate, Westminster, S.W.1. ‘‘ Types of Furnaces and Fuel 
suitable for Heating Installations of 20,000,000 B.Th.U. 
per Hour and Over,” J. A. Macintyre. 7 p.m. 

Institution of Mechanical Engineers. 

Friday, Jan. 6th.—Storey’s Gate, Westminster, 8S.W.1. Thomas 
Lowe Gray Lecture. ‘‘Some of the Aspects and Problems of 
the Development of High-speed Craft and its Machinery,” 
H. Scott-Paine. 6 p.m. 

Monday, Jan. 9th.—Nortu-EasterN Brancu: Mining Insti- 
tute, Newcastle-upon-Tyne. ‘‘Sir Charles Parsons and 
Marine Propulsion,” 8. 8. Cook. 6.30 p.m. 

Thursday, Jan. 12th.—Norru-WrsTERN Brancu: Engineers’ 
Club, Albert Square, Manchester. “Sir Charles Parsons 
and Marine Propulsion,” 8. 8. Cook. 7.15 p.m. Scorrisu 
Brancn#: Rankine Hall, 39, Rankine Street, Glasgow. 
“*Some of the Aspects and Problems of the Development of 
High-speed Craft and its Machinery,” H. Scott-Paine. 
7.30 p.m. YORKSHIRE Brancu: Hotel Metropole, Leeds. 
* Cast Iron,” J. E, Hurst. 7.30 p.m. 

Institution of Sanitary Engineers. 

Friday, Jan. 6th.—Caxton Hall, Westminster, S.W.1. 
dential Address, D. M. Watson. 6.30 p.m. 

Keighley Association of Engineers. 

Thursday, Jan. 12th.—Victoria Hall, Keighley. * Electric 

Lamps and their Developments,” J. W. Howell. 7.30 p.m. 
Manchester Association of Engineers. 
13th.—Engineers’ Club, Albert Square, Man- 

“Trends in Heavy Machine Tool Design and 

7.15 p.m. 


Presi- 


Friday, Jan. 
chester. 
Operation,” J. H. Rivers. 

Physical Society. 

Tuesday to Thursday, Jan. 3rd to 5th.—Imperial College of 
Science and Technology, South Kensington, 8.W.7. Annual 
Exhibition. 2.30 p.m. daily. 

Railway Club. 

Thursday, Jan, 12th.—Royal Scottish Corporation Hall, Fetter 
Lane, FE.C.4. “The Taff Vale Railway,” D. 8. Barrie. 
7.30 p.m. 

Royal Society of Arts. 

Wednesday, Jan. 4th.—John Street, Adelphi, W.C.2. Mann 
Juvenile Lecture, ** The Magic of Invisible Rays,’”’ P. M. 8. 
Blackett. 3 p.m. 

Rugby Engineering Society. 

Wednesday, Jan. 5th.—Conservative Assembly Room, Albert 
Buildings, Rugby. ‘‘ Feed Water Heating,” A. L. Jenkins. 
7.30 p.m. 

Society of Glass Technology. 

Tuesday, Jan. 10th.—Trocadero Kestaurant, 
Annual dinner and dance. 7 p.m. 

Wolverhampton and District Engineering Society. 

Monday, Jan. 9th.—Victoria Hotel, Wolverhampton. ‘ High- 

way Bridges,’ H. E. Brooke-Bradley. 7.30 p.m, 


London, W.1. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Cox AND Danks, Ltd., are changing their Swansea office to 
larger premises at 237-238, High Street, Swansea. Mr. W. C. 
Howe, one of the directors of the firm, Cox and Danks, will be 
in charge of the new office. 

Mr. R. C. Gicerss has been appointed to the administrative 
staffof the General Electric Company's Government and railways 
department. Mr. Giggins has been with the G.E.C. for twenty- 
four years, and since 1929 has been general manager of the 
company’s organisation in Malaya. 

CRAVEN BroTHEeRS (MANCHESTER), Ltd., have opened their 
own office in Scotland at 140, West George Street, Glasgow, 
C.2, and have appointed as their district manager Mr. Geo. 
Aitken, who was for twenty-one years in the employ of Wm, 
Beardmore and Co., Ltd., at Parkhead and Dalmuir. 

E. K. Corr, Ltd., Southend-on-Sea, manufacturers of the 
Thermovent system of convection heating for ships, announce 
that the sole selling agency of their products for marine pur- 
poses for Great Britain and Northern Ireland has been given 
to Messrs. Hardy, Tobin and Co., 110, Fenchurch Street, London, 

ALFRED HERBERT, Ltd., have licensed the Monarch Machine 
Tool Company, Sydney, Ohio, U.S.A., to manufacture under 
royalty lathes with beds hardened by the Herbert patented 
process and to import such lathes into England. The Monarch 
Machine Tool Company has acquired the patent rights for the 
Herbert process in the United States and has in turn granted 
to Alfred Herbert, Ltd., of Coventry, a licence to import 
machines with beds hardened by this process into the United 
States. 








CONTRACTS AND ORDERS. 


The Editor is always happy to print short announcements of 
contracts and orders in this column provided they are sent to him 
in time to have news value and that they are likely to interest readers. 


THe GENERAL ELectrric Company, Ltd., has received an 
order from the Rawalpindi Electric Power Company, Ltd., for 
Osira 125-watt mercury vapour discharge lamps and equip- 
ment for the lighting of the Mall, Rawalpindi. . 

Tue Butrrertey Company, Ltd., Butterley Iron Works, 
near Derby, has secured a contract for the steelwork for a bridge 
carrying Wilford Road, Nottingham, over the L.M.S. Notting- 
ham to London line. The company has also secured a contract 
for 1200 tons of steelwork in five bridges in connection with the 
widening and electrification of 2 miles of track for the G.W.R. 
at Ruislip. 

Joun THomeson Water Tusr¥ Borers, Ltd., a subsidiary 
of the John Thompson Engineering Company, Ltd., has received 
an order from the City of Coventry Corporation Electricity 
Department for two “‘ John Thompson ” boilers for the Longford 
electricity generating station. This is the third order the 
firm has obtained for that power station. Each of the boilers 
is to be capable of producing continuously 150,000 lb. of steam 
per hour, at a pressure of 325 lb. per square inch, superheated 
to a final temperature of 720 deg. Fah, 
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A Seven-Day Journal. 


The Retirement of Mr. F. E. F. Durham. 


Wir the end of the year Mr. Francis Edmund 
Ferdinand Durham, M. I. Mech. E., retires from the 
position of Mechanical Engineer to the Metropolitan 
Water Board at the age of sixty-seven, having 
served the New River Company and the Board for 
over forty-six years. Starting his engineering training 
at Bradford Technical College in 1887, he joined 
Sir William Gray’s Central Marine Engineering 
Works, Hartlepool, in 1890, and, two years later, 
entered the service of the New River Company as a 
draughtsman under its chief pumping and filtration 
engineer, Mr. E. L. Morris, M.I. Mech. E., and 
continued under the Metropolitan Water Board 
when that body took over control of the eight Metro- 
politan water companies in 1904. He was promoted 
to first class engineering assistant in 1905, and to 
Resident Engineer of the Kempton Park and Han- 
worth Road group works in July, 1909. In 1920, 
on his transfer to the head office, he was appointed 
chief mechanical engineering assistant in connection 
with the design and construction of new pumping 
installations, and in 1924 was placed in general 
control of all the Board’s machinery, his title being 
changed in 1937 to Mechanical Engineer. He had 
the good fortune to serve directly under all the Board’s 
Chief Engineers, namely, Mr. William B. Bryan, 
Sir James W. Restler, Mr. Henry E. Stilgoe, and 
Lieut.-Colonel J. R. Davidson, and has been 
responsible to them for the design of the new 
machinery for forty-five pumping stations having a 
total water horse-power of 45,000 and capable of 
pumping 1600 million gallons per twenty-four hours. 
The most notable installations that Mr. Durham 
has been associated with are the triple-expansion 
engines and steam turbines at the Kempton Park, 
Walton, and Deptford pumping stations, and the 
machinery at Hampton, now nearly completed. 
In 1911 he was responsible for the installation of the 
Board’s Coal-testing Laboratory, and the introduction 
of the method of purchasing coal for the Board on a 
heat basis, the price varying with the calorific value. 
Between 1918 and 1937 the continuous water horse- 
power the Board required for pumping operations 
increased by 29 per cent., while, owing to the higher 
efficiency of the machinery, &c., the coal consumption, 
despite this increase of 29 per cent. in output, fell 
by 12} per cent., equivalent to a saving of 25,000 
tons per annum. In 1930 Mr. Durham was awarded 
the President’s prize of the Institution of Water 
Engineers for his paper ‘‘ The Selection and Operation 
of Pumping Machinery for Waterworks,” which paper 
has become a standard work on water engineering. 


Anglo-German Industrial Discussions. 


INFORMAL discussions have recently taken place 
between officials of the Reichsgruppe Industrie, 
representing organised German industry, and of 
the Federation of British Industries, representing 
organised British industry. The object of this meet- 
ing has been to ascertain whether there is a common 
basis on which official discussions could usefully take 
place between the two organisations, which might 
result in a mutual increase of trade between the two 
countries, and in agreements with regard to Anglo- 
German competition in home and third markets. It 
is satisfactory to note that this exchange of views 
showed that a basis for discussion undoubtedly 
exists. The result of the meeting will be reported 
to the governing bodies of the two organisations, 
and, if accepted by them, it is hoped that an official 
meeting between the two bodies may be arranged 
early in the New Year, and arrangements made to 
bring into touch individual industries in the two 
countries which may be prepared to discuss the 
points at issue. 


The Union-Castle Liner “ Durban Castle.” 


Tue latest addition to the Union-Castle Line fleet 
is the motor liner ‘‘ Durban Castle,” which was built 
and engined by Harland and Wolff, Ltd., at Belfast, 
and has recently undergone successful trials. She is 
scheduled to sail from London on her maiden voyage 
to-morrow (Saturday). She is a motorship of 17,388 
tons measurement, and will be employed in the inter- 
mediate service of the company. The principal hull 
dimensions are: Length overall, 594ft.; breadth 
moulded, 76ft., and depth moulded, 37ft. The hull 
of the ship has a well-raked rounded stem and a 
cruiser stern, with two masts and a single low stream- 
lined funnel. The deck houses at the bridge front 
and the navigating bridge are well rounded.and 
contribute to the general pleasing appearance of the 
ship. Accommodation has been provided for 220 
first-class and 335 tourist class passengers, and the 
public rooms and cabins embody the builders’ 
latest developments in the design of ships for South 
African service. The cargo holds are extensive and 
are equipped for refrigerated goods. The propelling 
machinery comprises a twin-screw arrangement of 
Harland-B. & W. double-acting engines of the 





two-stroke type operating with airless injection of 
fuel. Each engine has eight cylinders with a bore of 
620mm. and a stroke of 1400mm. The design 
incorporates the latest excentric drive for the exhaust 
piston valves, and uniflow scavenging with a tuned 
exhaust pipe system is fitted. Rotary blowers 
supply the scavenging air, and these are equipped with 
special acoustic silencers. Auxiliaries include two 
Clarkson waste heat boilers and a Cochran oil-fired 
boiler. The power for the electrically operated deck 
and engine-room auxiliary machinery and_ the 
lighting of the ship is furnished by four Harland- 
B. & W. two-stroke, single-acting engines driving 
450-kW generators, and this machinery is installed 
in a separate auxiliary engine-room. 


A New Yorkshire Gas Grid. 


FURTHER particulars are now available with regard 
to the new Yorkshire gas grid, planned by Colonel 
W. Moncrieff Carr, the managing director of the 
United Kingdom Gas Corporation, to which reference 
was made in one of our Journal notes of last week. 
Work on the Hemsworth pit-head gas-producing 
plant is now well in hand. When completed the 
plant will utilise more than 4000 tons of coal per week, 
and will find employment for some 570 miners. It 
will cost £300,000 and with the nucleus of the gas 
grid will represent a total capital investment of well 
over £2,000,000. Colonel W. Moncrieff Carr looks to 
this scheme as the beginning of a series of similar 
schemes, which, when fully developed, will provide 
the means of making industry in this country not 
only independent of imported fuel supplies, but more 
economical through the use of the more efiicient gas 
fuel. The Hemsworth carbonising unit will comprise 
a battery of twenty-eight silica ovens, arranged in 
parallel. In these, the coal from the Hemsworth 
pits will be distilled. It will be carried straight from 
the pit washeries to eight 200-ton bunkers adjoining 
the ovens, from which it will be automatically fed 
to crushing mills and thence conveyed in the form of 
fine dust to a 1000-ton master bunker. From the 
bunker the coal will be fed into the carbonising ovens, 
to emerge as gas, smokeless fuel, coke in graded sizes, 
tar, benzole, ammonia, sulphur, disinfectant fluids, 
and many other valuable by-products. The main 
function of the Hemsworth undertaking, which will 
be followed by the erection of sister pithead plants 
in the grid area, will be to produce by the most 
efficient and economical methods coal gas of pure and 
consistent quality, and to pump it through high- 
pressure pipe lines to the sixteen distributing centres 
which form the key points of the grid. The distribut- 
ing centres will, in turn, supply it with their own 
output to industrial and domestic consumers in their 
areas. The initial Hemsworth capacity will be some 
8,500,000 cubic feet a day. According to present 
plans, the Hemsworth plant will be completed in the 
early spring of next year. 


Factory Reorganisation at Loughborough. 


In connection with the recent acquisition of the 
oil engine business of Petters, Ltd., of Yeovil, by 
the Brush Electrical Engineering Company, Ltd., 
already referred to in our pages, and the re-establish- 
ment of the old Petter organisation as a self- 
contained manufacturing and marketing unit at 
the Loughborough Works, has involved the transfer 
of thousands of tons of plant and equipment from 
Yeovil, and the simultaneous replanning of the entire 
works at Loughborough on modern lines without any 
interruption of the steady output of either Brush 
or Petter products. Although the work was begun 
only six or seven weeks ago, the transfer and building 
operations will be completed by the middle of 
January, by when all departments of the Brush and 
Petter units will be working at full pressure to fulfil 
scheduled orders. The Petter plant, including new 
modern tools and equipment worth £150,000 and 
comprising thousands of parts ranging in weight 
from a few pounds to 60 tons, is arriving daily in 
train loads at Loughborough where it is lowered 
into position directly by electric cranes. While the 
first half of the plant is being transferred, day and 
night shifts at Yeovil are fulfilling orders on the 
remaining half. The same procedure will be adopted 
on the first half at Loughborough while the second 
half is being transported and reassembled. 


The P. and O. Troopship “ Ettrick.” 


AN outstanding ship of the year is the twin-screw 
motor passenger and troopship ‘“ Ettrick,” which 
has been built and engined by Barclay Curle and 
Co., Ltd., to the order of the Peninsular and Oriental 
Steam Navigation Company, Ltd. The ship recently 
underwent highly successful speed and endurance 
trials in the Firth of Clyde. She has a length overall 
of about 520ft. with a breadth moulded of 63ft., and 
a moulded depth to the shelter deck of 43ft. 6in. 
Her draught for trooping service is 23ft. 4in., and 
she has a measurement of 11,279 tons with a net 


tonnage of 6709. The designed service speed of the 
“ Ettrick” is 144 knots. Accommodation is pro- 
vided for 104 first-class passengers and ninety 
second-class passengers, and the cabins and public 
rooms are fully in accordance with the owner’s high 
standard of excellence. Accommodation is also 
provided for 164 troop families, and 1164 troops 
in hammock billets arranged on the main and lower 
decks. The latest navigation and safety equipment 
has been provided. The propelling machinery, 
which was constructed at the builders’ Scotstoun 
Works, comprises a twin-screw sarrangement of 
Barclay-Doxford opposed-piston oil engines working 
on the airless-injection principle. The two engines 
have a combined output of 6000 S.H.P. when running 
at 120 r.p.m., and they are five-cylinder units with 
a crank-driven scavenge pump, having cylinders 
with a bore of 560 mm. and combined piston stroke of 
1680 mm. They are of the balanced type, incorporat- 
ing welded construction, and each engine is fitted 
with a Bibby-Doxford detuner, designed to eliminate 
torsional stresses at all engine speeds. All the 
deck and engine-room auxiliaries are electrically 
driven, and the power and lighting is furnished by 
four four-cylinder Atlas oil engines driving B.T.H. 
generators. The steam necessary for heating and 
domestic services, is raised in two Barclay-Curle 
composite exhaust-heat and oil-fired boilers, which 
are situated in a special compartment at the forward 
end of the engine-room. 


The Mining Research Laboratory. 


Tue Mining Research Laboratory, which, we may 
recall, is supported by grants made by the British 
Colliery Owners’ Research Association and the 
Safety in Mines Research Board, has just issued a 
report which deals with the work of the Laboratory 
during the past three years. The report deals prin- 
cipally with factors affecting the health and safety of 
workers in mines, including methods of dust suppres- 
sion, ventilation, and systems of underground 
lighting. Attention is called to the high incidence of 
bronchitis and certified silicosis in coalfields of 
Western South Wales. This, the report states, may 
probably be caused by the exposure of the miners to 
cold blasts of air after they have left their work in an 
overheated condition. The effect of small quantities 
of nitrous fumes after shot firing is also held to be 
harmful, and the Laboratory is collaborating with 
the Pulmonary Diseases Committee of the Medical 
Research Council in a further investigation of the 
degree of concentration of nitrous fumes after shot 
firing. With regard to dust caused when ripping or 
driving hard headings, it has been found that a great 
reduction in average concentration has been noted 
when wet drilling is employed or dust traps used. The 
effect of the combination of auxiliary air currents at 
the face of a heading with the main volume of venti- 
lating air has been closely studied. The report also 
calls attention to undue fineness in dusts used for 
stone dressing and refers to possible harm arising 
from this practice. The good effect of the Hay mist 
projector when employed for the removal of dust 
from the air after the firing of shots in hard headings 
is commented upon, and efficiencies of the order of 
90 per cent. of dust removed are referred to. 


Team Valley Trading Estate. 


THE progress made by the Government-sponsored 
company, North-Eastern Trading Estates, which 
operates the Team Valley Trading Estate and similar 
estates at St. Helens Auckland, Pallion, and Tyne- 
mouth, is recorded in a report just issued. On 
January Ist, 1938, the tenants of the Team Valley 
estate numbered 76, of which 29 were then occupying 
their factories and giving employment to about 800 
people. At the end of the year the position is that 
43 more firms have been added to the list of tenants, 
and 85 are occupying their factories and are provid- 
ing employment for 2200 persons. Many of these new 
tenants have only been in occupation for a few months, 
and new inquiries for factory sites on the estate are 
still coming in, and show no tendency to decrease. 
The engineering development of the estate has been 
carried forward during the year, and there is now a 
complete network of well-constructed and wide roads. 
A full-gauge railway within the estate, which links 
every factory requiring rail access with the L.N.E.R. 
main line, has now been completed. A central 
administration building was opened in August, and 
offices have now been taken by the professional and 
public organisations which serve in various ways 
the interests of the estate and its industrial tenants. 
Dealing with the smaller undertakings, it is stated 
that a further tenant has been secured for the 22-acre 
estate at St. Helens Auckland in South-West Durham, 
which was opened in October. At Pallion, Sunder- 
land, two factories are now occupied, while a third 
is almost finished, and a fourth is to be constructed. 
On the estate at Tynemouth a further factory was 
built in the course of the year, and it has now been in 





operation for about nine months. 
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Velocity Profiles and Flow of Fluids 
through a Contracted Pipe Line. 


By 


NVESTIGATIONS to correlate the velocity dis- 
4 tribution in a fluid stream over the cross section 
of a conduit to pipe roughness, velocity, and other 
features go back to the middle of the last century. It is, 
however, only recently that these problems have been 
considered with a wider angle of view, and based on 
the broader foundations of fluid mechanics. In con- 
nection with this, the work of Prandtl, von Karman, 
and Nikuradse* has to be particularly mentioned. 
Several useful summaries of their various investiga- 
tions have already been published, and therefore their 
work is used freely and without further explanation. 

On the basis of these investigations, it is now 
possible in certain ranges of flow, characterised by 
the Reynolds number, to predict the velocity distri- 
bution if relative roughness or the frictional coefficient 
of the walls of the conduit is known. It is already 
known that in the case of flow through contracted 
pipes the velocity distribution is of importance, but 
apart from a few remarks scattered throughout 
different publications, no attempt has been made, 
to the authors’ knowledge, to deal with this problem 
from a more general point of view. The practical 
value of such an investigation may be some further 
refinement in the field of fluid flow measurement. 
Apart from this, it is hoped that the present investiga- 
tion may not only be useful in connection with a new 
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Fic. 1—Pressure Distribution in a Pipe Line Containing an 
Orifice Plate. 


experimental approach to the various problems con- 
nected with velocity distribution, roughness, and 
other features, but also may give insight into observed 
discrepancies in hydraulic model research known as 
the “scale effect.” 

For the better understanding of the two problems 
regarding velocity distribution influences which will 
be investigated, the pressure distribution in front of 
a contraction has to be dealt with. In the field of fluid 
flow measurement pipe contractions are well known, 
of which the orifice plate and nozzle form the subjects 
of the present article. In front of an orifice plate, as 
illustrated in Fig. 1, there is a slight gradient due to 
frictional losses, followed by a comparatively steep 
increase in pressure close to the face of the plate. 
This rise of pressure is generally attributed to the 
impact of the filaments on the plate, and is therefore 
called the impact pressure. In one of the following 
sections it is shown that the reference to impact is 
not quite happily made, but through lack of any other 
suitable expression the authors will follow the common 
practice. Across the plate itself is a great drop in 
pressure, @ minimum value being reached about 
0-5 pipe diameters after the orifice plate. Further 
downstream is a certain regain in pressure, but in 
the present investigation this fact is not of great 
importance. It has to be noted that Fig. 1 only illus- 
trates the pressure distribution schematically ; the 
impact pressure is quite out of scale and also the 
arrangement of the tapping points is not intended to 
indicate their best position for flow measurement. 


CorRECTION Factor IN BERNOULLI THEOREM. 


For a long time it has been known that the appli- 
cation of Bernoulli's theorem to the flow equations 





* Colebrook and White have recently published a paper 
dealing with the effect of increasing roughness on the carrying 
capacities of pipe lines in which wide use has been made of 
Prandtl’s work, giving a number of new and illuminating remarks 
on roughness and velocity distribution. 


F. V. A. E. ENGEL AND A. J. DAVIES. 


for orifices and nozzles is subject to certain limita- 
tions ; for example, it is valid only if the filaments 
of the fluid stream are parallel, and, further, the 
equation 


p+4oe U*=const. (1) 


in which U is the average velocity, gives too small a 
value to the constant if the local velocities are not 
uniform across the pipe section. To account for this, 
Coriolis and de Saint-Venant introduced a correction 
factor before the second term, and regarding two 
sections of a pipe line (e.g., one upstream from and 
one in @ contraction) the Bernoulli Theorem may 
then be written 
Py +4 % pe UP=py+h ae U,’. (2) 

The suttix 2 refers to the throat section and the 
suffix 1 to the upstream section, which must be so 
located that p, is unaffected by the curvature of the 
filaments converging towards the contraction. This 
influence will be dealt with later. 

The magnitude of the correction factor depends 
upon the distribution of the local velocities over the 
section in question, and this may be stated by means 
of the ‘ velocity profile.” If the local axial velocities 
of translation are drawn as vectors, originating 
in the plane section under consideration, the other 
extremities of the vectors will lie in a curved surface, 
assumed to be symmetrical about the pipe axis. The 
intersection of this surface and a plane containing the 
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FiG. 2——Velocity Profiles—Explanatory. 
pipe axis is a curve called the “ velocity profile ’’ (see 
Fig. 2), which may be described by the equation 


u“ Tr 

t= () 
in which U is the “ average velocity ” related to the 
volume rate of flow Q and the cross section of the 


(3) 








circular pipe = 7? by : 


“r, 
Q=nrAU=| 2nr.u.dr (4) 


, r 
Many forms have been given to f (=), but more 
0 


recently a general expression has been deduced by 
Prandtl. Bakhmeteff gives a convenient form of it 
which may be written : 


sa1 (2)—Lil(+/8s8)+1m(-2)) 


=EN a 
In this 4 is the pipe friction coefficient which for pipes 
of average roughness is about 0-02 and & is a constant 
taken as 0:4. Fig. 3 shows a number of velocity 
profiles calculated from Prandtl’s equation and 
Table I, derived from Nikuradse’s results expresses 


















































TaBie I. 
in an Rh A ld el 
ates Corresponding Reynolds number R. 
ee ———| Roughness 
For For To/é> 
Friction For turbulent turbulent giving 
coefficient | viscous flow past flow past stated 
x flow smooth rough i for 
See 1 surface surface condition 
R’ ) 1 | A=const. | of Col. IV. 
~ Rows: 
0-02 | — | 62,000 800,000 500 
0-03 2,000 12,500 125,000 100 
0-04 | 1,500 4,000 80,000 45 
“0-05 | 1,200 | — | 60,000 25 
0-06 | 1,000 | — | 40,000 15 
| | 


Nores.— is the height of the protuberances which cause the 
roughness. Col. [V gives a minimum value. The values in this 
table are only approximate. 


2 in terms of pipe roughness and Reynolds number. 
It must be noted that a considerable length of 
straight pipe free from obstructions is necessary 





for development of such profiles; it is sometimes 
stated that 100 pipe diameters are necessary, but 
often 20 to 50 diameters would be sufficient for 
practical purposes. 

If the fluid particles have only the velocities given 
by the velocity profile, the kinetic energy of the fluid 
which crosses a plane section in unit time is : 


To 
[ (seut).u.2nr.dr 


/ O 


and its pressure energy is : 


"0 
[“p.u ane dr py. (6) 
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; J u r *: 
Hence, introducing the parameters U and re modified 


form of Bernoulli’s equation is obtained : 


row [1 (QTE 
°o 


which, divided throughout by Q, and introducing 
equation (4), gives : 


u/ 
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.d () +p Q=const. (7) 
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eX 78 + 
a) -F 
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Comparison with equation (2) shows that : 
geal és 
ES, Lae : 
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Evaluation of this integral, in which f ( ) has the 


at (=) tp =const. (8) 


(9) 
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form given by equation (5) can be performed as 
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Fic. 3—Typical Velocity Profiles. 


outlined in Appendix I; the results are presented in 
Fig. 4. Objection to them may be made because 
equation (2) is incomplete, not only on account of 
the omission of terms representing the turbulent 
velocities, but also on account of the omission of a 
term representing the frictional loss between the 
sections. However, provided that the separation 
of the sections is not more than, say, one pipe 
diameter, the effect of friction is to reduce the varia- 


aoe: 











a | 
11} 
ba 
10 | i i i i 4 
0 001 002 0:03 004 005 006 
A R 


THE ENGINEER 


Fic. 4—Correction Factors, a, for the Kinetic Energy Term of 
Bernoulli’s Equation Plotted Against Pipe Friction 


Coefficient 2. 


tion of «, without altering its general tendency. 
Applying equation (2) to calculate flow in the usual 
way results in : 

2 (Pi—Pa) 


10) 
© (%_— % m4) ( 


Q=A, U,=A, 


be replaced by an observed differential, 





or, if Pi—P2 
Pg 


expressed as a head of the fluid in question, h, and a 
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factor C’ introduced to compensate for the dis- 
crepancy between them : 
~ 2oh 


(11) 





g=c'a,,/ 


g— a, m? 


which has to be compared with the relation used in 


practice, viz.: 
/ 29 h 


Q=CA, J (12) 


> 


‘The comparison gives : 
C [| 1—m? 


CON aay mi? (13) 


Fig. 5 shows the ratio of C/C’ to its value for a 
medium smooth pipe, (A=0-02, «x—1-054), when 
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FIG. 5—-Ratios of Discharge Coefficients of Contractions in very 
Rough and very Smooth Pipes to the Discharge Coefficients 
in a Medium Smooth Pipe, Plotted Against the Area Ratio, 
m, of the Contraction. 


~=0 and A~=0-06, for x,=1, te., for a uniform 
velocity in the throat. Since velocity profiles in the 
throat somewhat similar to those in the upstream 
section will reduce the variation of C/C’, this curve 
represents the limiting effect of the particular aspect 
of pipe roughness considered above. 


EFFECT OF VELOCITY PROFILE ON IMpacr PRESSURE. 


Fig. 1 shows that the pressure in the corner on 
the upstream side of the contraction is higher than 
that, say, one pipe diameter upstream from it. Johan- 
sen has shown by Hele-Shaw’s method of coloured 
filaments that the tubes of flow are bent inwards as 
they approach the contraction. The above-mentioned 
‘““impact pressure”? can be explained by imagining 
that in this process the fluid loses at least some of 
its axial momentum; this necessitates a reaction 
in the contracting section of uhe pipe of a magnitude 
equal to the rate of change of axial momentum, 7.e.: 


K -f(pu).u.2nrdr. (14) 


and consequently a higher pressure there. 

In some cases there has been confusion between 
this, 7.e., the rate at which momentum is transported 
across a section, and the rate at which energy is so 
transported. It is from the latter that Bernoulli’s 
equation is derived and the’ description “ impact 
pressure ”’ applied to the kinetic energy term therein 
is misleading. 

The orifice plate affords the simplest conditions 
for an analysis of impact pressure ; if it be assumed 
that the reaction altering the forward momentum 
of the fluid is the result of a uniform excess pressure 
pi over the surface of the orifice plate, then : 


9 -~ 
ath 


a 
1 
7 pi (7,2 —74?)= | (p Uy) . uy r.ar. (15) 
r, 


and if, in addition, the impact pressure P be assumed 
proportional to p;, then 


2 
P ec - r.dr (16) 


r, 
. - (Pp %).u,. 2% 


u il ‘ 
- and -, and the area ratio m 


( 1 
enables relation (16) to be written more simply, as 


al 
- 2 ey is (") rs 
oe a tie. i : 
ohh aie en, [1 ()] ‘gins N, ial 


Introducing parameters 
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assumed axial in any sense, and the idea of a velocity 
profile becomes meaningless. 


EXPERIMENTAL RESULTS. 


Unfortunately, the authors were able to collect 
only a few experimental results in verification of the 
two mathematical investigations. No reliable test 
results on the influence of the velocity profile on the 
kinetic energy term in Bernoulli’s theorem in con- 
nection with flow through contractions came to the 
knowledge of the authors. Occasionally the correc- 
tion factor as introduced in the first part of this 
article has been applied to the section at the face of 
the contraction. As in this section, the static pres- 
sure is already greater than the pressure, say, one 
pipe diameter upstream, because of the impact pres- 
sure (see Fig. 1), the application of the first-mentioned 
correction factor would result in an energy gain. If 
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Fic. 6 the Rate of 
Transfer of Momentum Across a Section of an Annular 
Cylinder, Radii in the Ratio 1 to J/m, in Terms of p U?, where p 
is the Fluid Density and U its Averaye Velocity Plotted 


Against m for Typical Velocity Profiles. 


Multiplying Factor, B, for Obtaining 


any correction for the kinetic energy term is applic- 
able to this section, it must be a fraction of the correc- 
tion as determined in the first section of the article. 
Some experimental results by Witte and Johansen 
on the influence of roughness and viscosity allow an 
interesting comparison with the mathematical investi- 
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Fic. 7A—Ratio of Calculated Value of Impact Pressure at 





Appendix II gives an outline of the evaluation of 
this integral and Fig. 6 shows the variation with the | 


area ratio m of 
2 r 
)J-f 4 (2) ae 


Thus the effect of pipe roughness on the differential 
across the faces of an orifice is different from the 
effect on the differential if the upstream pressure 
tapping is separated from the constriction, because 
in the former case the influence of impact pressure is 
felt. It seems improbable that the analysis in the 
first part of the present article is applicable to it, 
because the velocities of the fluid particles cannot be 
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the Face of a Constriction to the Differential Head Across it, 
Plotted Against the Velocity of Approach Factor, for Different 
Velocity Profiles. 


impact pressure can be expressed as a fraction of the 
differential pressure, viz., 
m2 
maa igs 
P\—P, | 1—m?" 
which is obtained by dividing the impact pressure 
P oc 48 U? (20) 
by the flow equation : 
P:~-Pa=4 e U? 


(19) 


l1—m? 


= (21) 





which is based on the Bernoulli theorem. 


m? 

1—m 

various 4 values, and for a parabolic velocity profile, 
against the velocity of approach factor which, in 
turn, is a function of the area ratio of the contraction. 
In this diagram, the curve }=zero refers to an even 
velocity distribution, A=0-02 refers to a pipe of 
medium roughness, and 1=0-06 to a rough pipe. 
The parabolic profile represents viscous flow con- 
ditions. 

In Fig. 7b empirical results by Witte and Engel 
have been plotted. By suitably choosing the ordinate 
scale, the 20-02 curve of Fig. 7a can be redrawn 
to fit these test points. This has been done in Fig. 7b. 
It shows the fact that the impact pressure as @ per- 
centage of the differential is nearly a linear function 
of the velocity of approach factor. It is safe to 
assume that 20-02 for the pipes used by Witte 





In Fig. 7a, the term $ 3 has been plotted for 
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Fic. 7 8 —C omparison of the Form of the Curves of 7 a with Engel 


and Witte’s Experimental Results. 


and Engel ; the agreement between the experimental 
points and the eurve derived in the second section of 
this article is remarkable. 

The theoretical relation (19) which forms the basis 
of Fig. 7a, does not yet include the discharge coeffi- 
cient C, which is an empirical value and differs for 
orifices and nozzles considerably. Including this 
coefficient in (19) results in 

P 
ogh 
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fa 


Pi 








oc C? a (22) 
m 

Witte’s curve for nozzles in Fig. 7b verifies the rela- 
tion (22) which can be easily checked by applying for 
a given area ratio, the discharge coefficient of about 
0-98 for the nozzle and 0-61 for the orifice. If it 
be assumed that impact pressure is identical with 
the velocity head in Bernoulli’s equation, there is a 
considerable discrepancy between observed and calcu- 
lated values, i.e., the constant of proportionality 
in (22) is not unity, but the authors see no reason 
why it should be. 

In the same diagram some test points by Witte 
for orifices and nozzles for rough approach sections 
have been plotted, which, in accordance with Fig. 7a, 
should be below the normal curves for a compara- 
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Johansen's Results 
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7 C—Comparison of the Curves of 74 with Johansen’s 
Results. 


FIG. 


tively smooth pipe. Witte used sand of 1 mm. to 
2 mm. diameter to obtain pipe roughness. The pipe 
diameter of 200 mm. results approximately in 
24=0-04 for sand particles of 1 mm. to 2 mm. dia- 
meter. In Fig. 7b the A=0-06 curve of Fig. 7a has 
been redrawn to the same scale as the A=0-02 curve, 
and the agreement for the orifice is very good. The 
diameter of the sand grain does not completely 
specify the 4-value as the texture of the roughness is of 
particular importance. It may be that over some 





areas of the pipe wall the thickness of the sand layer 
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corresponded to more than one grain ; the sand was 
attached to the pipe by paint. 

The last diagram, Fig. 7c, shows some test results 
by Johansen for impact pressures at low Reynolds 
numbers, with a predominant viscosity influence. 
Here, again, the theoretical curves of Fig. 7a, adjusted 
to Witte and Engel’s test points for orifices in medium 
rough pipes and large Reynolds numbers are given 
as datum lines. The parabola curve determines the 
impact pressure in the laminar range of flow. The 
agreement for the orifice ratio 0-63 and for the test 
points for Reynolds numbers of 5000 and 3750 with 
this curve is good. For the smaller area ratio of 
0-354, the agreement is not so good, but at such 
small percentages of the differential, comparatively 
small measuring errors in the impact pressure would 
account for this. The experimental values for 
Reynolds numbers=20,000 are below the Witte 
curve, as is to be expected. 


ApPENDIx I. 
Integration of : 
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Then the integral becomes : 
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z) dz. 
The terms can be integrated, using the reduction formula : 
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Regarding the integration limits, it has to be observed that the 
velocity profile approaches the pipe wall asymptotically. 
According to Prandt!, a minute displacement of the co-ordinate 
system would allow a lower limit of zero to be used. In the 
present evaluation, the lower limit ot zero has been used without 
making this adjustment as the error caused by neglecting it is 


small. 


AppeNDrx II. 


Integration of : 
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The procedure is precisely as outlined in Appendix I, the 
integral being : 


1—,./m 
at| (6+2 nz)? (l—z) dz. 
ial 


The same remark regarding limits is applicable. 


Key To NOTATION. 
{=: cross-sectional area of pipe. 
(=discharge coefficient (excluding velocity of approach 
factor). 
=reaction at face of constriction. 
g=acceleration due to gravity. 
h=differential head of finid. 
In=symbol used to denote a Naperian logarithm. 
=area ratio of contraction. 
P impact pressure. 
=absolute statie pressure. 
=volume rate of flow. 
r, radius of upstream pipe section. 
radius of throat section. 
r=perpendicular distance from axis of pipe. 
ro=radius of pipe, in general. 
U=mean velocity of fluid, i.e., volume rate of flow divided 
by cross-sectional area. 
u=local velocity of transition of fluid particles. 
BS = correction factors. 
A=pipe friction coefficient. 
p=mass density. 
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The Genissiat Dam. 


HE artificial lake which will be formed above the 
dam which is to be built in the deep and narrow 
gorge at Géniss:at, through which runs the River 
Rhone, will provide water storage capable of produc- 
ing 1800 million kWh of energy perannum. No hydro- 
electric power station already made or now in course 
of construction in Western Europe has a capacity 
which can be compared to this output. The dam 
is being built in one of the narrow gorges of the Rhéne 
about 7 kiloms. south of Bellegarde, and about 
30 kiloms. south-west of Geneva. The gorge at this 
point has a width at the level of the proposed dam 
crest of less than 200 m. 

Although only the preparatory works have yet been 
put in hand, they are of such magnitude and interest 
as to warrant a full description of the site and of the 
operations that are already being carried out, and 


+ 





Dam in the Colorado River, but on a much smaller 
scale. This general resemblance will be noted on 
referring to the plan reproduced in Fig. 1. 


Tue COMPAGNIE NATIONALE DU RHONE. 


The work is being carried out by the Compagnie 
Nationale du RKhéne, empowered by an Act of the 
French Legislature in 1921. The constitution of the 
company was modified by an Act of 1931, and its 
principal shareholders are now the French State, 
which gives its financial guarantee and appoints the 
chairman and a certain proportion of the board of 
directors ; the French National Railway Company ; 
certain Departments and Communes ; power com- 
panies ; Chambers of Commerce, and other similar 
bodies. The duties entrusted to the company by the 
Legislature comprise the control and development of 

the Rhéne from the Swiss 
frontier to the sea, in the 
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~~~ PERMANENT WORKS 


interests of power produc- 
tion, navigation, irrigation 
and other agricultural pur- 
poses. 

The programme of works, 
approved by the Minister 
of Public Works in August, 
1935, includes : 


(a) Regularisation of 
the river with the view to 


the utilisation of its 
potential water power 
and the simultaneous 


creation of a navigable 
waterway. 

(6) Improvernent and, 
where necessary, crea- 
tion of river ports having 
junctions with main line 


railways. 

(c) Development and 
control of irrigation 
works, including feeder 
canals and pumping 
stations. 

(d) Construction of 
transmission lines for 


electric power. 


Some progress has already 
been made in the direc 
tion of improvement of the 
facilities for navigation 
on the lower Rhone, and 
a new river port, bearing 
the name of Edouard 
Herriot, has been made at 
Lyons. This new port 
includes a capacious petro- 
leum basin. 

The decision to select the 
Géniss.at gorge as the site 
of the first hydro-electric 
power station to be con- 
structed by the company 
was made in 1936, and pre- 
liminary works were begun 
in 1937. The first of the 
two power houses, to be 
built below the dam, is 
expected to be in opera- 


PREPARATORY WORKS, 
PLANT ETC. 
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1.—Inlet channels to diversion tunnels. 1 
2.—Upstream service bridge. 1 
3.—Primary cofferdam, upstream. 
4.—Arch cofferdam, upstream. 

5.—Arch cofferdam, downstream. 
6.—Downstream service bridge. 
7.—Primary cofferdam, downstream. 
8.—Discharge channels of diversion tunnels. 
9.—Access road leading to power station. 
10.—Railway siding to works. 
11.—Cableways (Blondins). 


2. 
3. 


15.—Dam. 


Fic. 1—GENERAL PLAN SHOWING PREPARATORY AND PERMANENT WORKS 


will have to be undertaken before the foundation 
rock on which the dam will rest is uncovered. 

A contract has been let for the whole of these pre- 
paratory works, including the two diversion tunnels, 
the upstream and downstream cofferdams and the 
excavation of the dam site down to rock level. The 
completion of the contract plans and detailed par- 
ticulars for the permanent work of the dam, and 
some of the ancillary works and the placing of a con- 
tract for them, will be delayed until the dewatering 
of the site has been effected and the alluvial excava- 
tion has so far advanced as to make practicable an 
exhaustive exploration of the foundations. It is 
hoped that this procedure will make it possible to 
enter into a contract for most of the permanent works 
which will be free from risk of unforeseen conditions 
and difficulties of construction of a major character. 

The design of the dam and power station and the 
methods of construction adopted are generally yery 
similar to those employed in building the Boulder 


-Stone-crushing plant. 
—Transformer station. 
14.—Workmen’s barracks. 


16.—Power-house. 

17.—Intakes to P.H. penstocks. 

18.—Open flood spillway and spillway channel. 
19.—Flood discharge tunnels and sluice gates. 
20.—Road to dam. 

21.—Navigation canal. 

22.—Flight of three locks. 





tion in 1943. The contract 
for the preparatory works, 
including the diversion 
tunnels, has been placed 
with L’Enterprise Chag- 
naud. 


SELECTION ‘oF TYPE ‘OF 
Dam. 


Before the decision was 
taken to construct the 
barrage of the Rhéne in 
the form of a gravity dam, 
three alternative proposals for arch dams were con- 
sidered. These designs were respectively of the types 
adopted for (a) Salmon Creek, United States of 
America, and Maréges, Dordogne, France ; (b) the 
Spitallamm Dam at the Grimsel, in Switzerland ; 
and (c) the Owyhee Dam, Oregon, United States of 
America. None of these types showed any advantage 
in economy of cost, and all involved an undesirably 
high intensity of compressive stress in the rock at 
the abutments, in one case as high as 50 kilos per 
square centimetre (46 tons per square foot). <A 
gravity type dam could, on the other hand, be con- 
structed in the gorge without serious difficulty and 
without imposing excessive pressures on the abut- 
ments. 

The existence of a considerable depth of water on 
the downstream face of the dam, varying from 30 m. 
to 40 m., according to the discharge, raised a special 
problem im design. In order to provide for the 
maxima of unfavourable conditions, the design has 
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been made on the basis that no tensile stress will be 
developed in the concrete, even when 75 per cent. of 
the foundation surface is subjected to an uplift pres- 
sure varying linearly between the total uplift pressure 
upstream and the total uplift pressure downstream. 
This hypothesis is severe for a structure whose con- 
crete masses of maximum height will be founded on 
very compact and impermeable limestone rock (lower 
cretacian). 


RESERVOIR AND HypROLoGicaAL Data. 


The dam will create a reservoir, 23 kiloms. in 
length, having a storage capacity of 52 million cubic 
metres. The normal reservoir level, 330-7 m., will 
be that of the normal low level of the Rhéne (étiage) 
at the point where the river enters French territory. 
At this level the spillways will discharge 1500 cubic 
metres per second, a flow corresponding to that of 
floods occurring at average intervals of eight years. 
If the water level in the reservoir is as high as 331-7 m. 
a discharge of 3000 cubic metres per second is prac- 
ticable. The investigation of the hydrological data 
of the catchment area and a study of the flood records 
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at Washington in 1936.* In the case of the Génissiat 
Dam, substantial impermeability will be secured by 
the use of a concrete of high cement content for the 
upstream face and by a coating of reinforced cement 
applied by means of the cement gun. In addition, this 
cement skin will itself be covered by a coating of 
bitumen. The sealing of the contraction joints on 
the upstream face will be by means of bitumen 
surrounding a reinforced concrete staunching piece 
(baguette). Means will be provided for reheating the 
bitumen if this should become necessary at any time 
in order to stop leaks. This proposed arrangement 
would appear to be similar to that employed in the 
Sarrans 1am, France, described by Monsieur A. 
Coyne.t Downstream, where the pressures are less 
intense, the joints will be sealed by the usual method 
of copper strips. 

Below the dam foundation the impermeability of 
the rock will be secured by water-tight curtains 
formed by cement injections. At the back of each 
of the faces of the dam, seepage water and leakage 
will be collected in drainage wells and shafts, and 
discharged through drainage and inspection galleries. 
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FIG. 2—LONGITUDINAL SECTION SHOWING SITUATION OF COFFERDAMS AND OTHER WORKS. 


indicate that the total of all provisions for the dis- 
charge of water at the dam should be sufficient for a 
flood of 4000 cubic metres per second. Thanks to the 
balancing effect of the reservoir constituted by the 
Lake of Geneva, it is not possible that this flood 
maxima should be exceeded except in the event of a 
seismic disturbance of cataclysmic character. Pro- 
vision for a flood of 3000 cubic metres per second is 
alone a liberal one, for only on two occasions in the 
course of three centuries, in 1616 and in 1910, has a 
flood of about 2000 cubic metres per second been 
recorded. However improbable such a flood may be, 
it has been determined to provide for a discharge of 
between 000 and 4000 cubic metres. The discharge 
of flood water exceeding 3000 cubic metres per second 
would be accompanied by the progressive raising of 
the reservoir level to 335-7 m., which corresponds 
to a flow of 4000 cubic metres per second. The crest 
of the dam proper will be at level 334-7 m.; above 
this level will be constructed a parapet in reinforced 
concrete, capable of withstanding a head of water 
at 335-9 m. 


Desien oF Dam. 


The dam has accordingly been designed for a 
maximum water level of 335-7 m. Its total height 
above the alluvial bed of the river will be about 80 m. 
and its crest will be over 110 m. above the lowest 
part of the foundations. The cross section of the 
dam, derived from the theoretical profile, is a triangle 
whose apex is at level 335-7 m. (Fig. 2). 

Theoretically, it would be advantageous to con- 
struct the upstream face of the dam vertically ; 
actually, it will have a batter of 5 per cent. below 
level 313-0 m. in order to facilitate construction ; 
above that level the face will be vertical to conform 
with the jointing and excavation of the rock at the 
abutment on the left bank of the river. The profile 
of the downstream face of the dam, which will have 
a batter of 78 per cent., has been designed on the basis 
of concrete having a specific gravity of 2-3, and, as 
mentioned above, on the assumption of an uplift 
pressure equal to 75 per cent. of the maximum 
theoretical hydrostatic pressure on the foundations. 
The upstream face will be made as nearly imper- 
meable as is possible, and behind the face there will 
be an elaborate drainage system. 

The body of the dam will be divided up into 
monolithic concrete masses, 15 m. to 20 m. in width, 
separated by vertical joints arranged transversely. 
The sealing spaces and the injection pipes will be 
situated in these joints, which will be filled when the 
mass concrete has contracted and has sufficiently 
cooled. 

When the dam has been finally consolidated by 
injection of cement, it will be, before the filling of 
the reservoir, substantially monolithic. This con- 
dition will ensure some arch effect, against the rock 
abutments at the sides of the gorge, in the unlikely 
event of a seismic disturbance resulting in violent 
vibrations. In order to increase this arching effect, 
the dam will be built with a small curvature in plan, 
the radius, to which the abutments will conform, 
being 500 m. 

The important matter of securing impermeability 
of the upstream face of a concrete dam has been very 
carefully studied in recent years. It will be remem- 
bered that this difficult problem was one which 
received more attention than any other question 
raised at the International Congress on Large Dams 


The dam, as stated above, will be founded on com- 
pact impermeable limestone, but in order to reach 
the latter it will first be necessary to remove a layer 
of alluvium some 23 m. thick. 


PREPARATORY WoRKS. 


The preparatory works which must be carried out 
before the construction of the dam itself can be begun 
are very extensive. These include the driving of two 
diversion tunnels through the sides of the gorge, on 
the right and left banks respectively, in order to 
effect the drying out of the site of the dam and of 
the two power stations and other permanent works. 
All these works will be constructed in the dry. The 
general lay-out of the site is shown in the plan, Fig. 1, 
and in the longitudinal section along the river bed, 
Fig. 2. 

As it is impracticable to dispose at the bottom of the 
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FiG. 3—-TYPICAL CROSS SECTION OF DIVERSION 
TUNNEL. 


river gorge of any considerable quantity of excavated 
material, it is necessary to raise nearly the whole of 
it to the level of the plateau on the right bank, about 
100 m. above the level of the river. The lay-out of 
the works is governed by this consideration. This 
plateau is seen in the photographic view of the right 
bank of the river gorge above the upstream entrance to 
the diversion tunnel, Fig. 6, page 734. The initial plant 
programme includes the use of four overhead cable- 
ways (blondins) in groups of two, situated respectively 
above the upstream and downstream entrances to 
the diversion tunnels. Each cableway is capable of 
lifting and transporting 6 tons. These cableways are, 
however, insufficient to deal with the whole of the 
preliminary excavation in the desired time; their 
output is therefore supplemented at the upstream end 
by a double-track inclined-plane with electric winches, 
each capable of hauling three loaded wagons, and at 
the downstream end by a roadway descending to the 
bottom of the gorge. This roadway, 1 kilom. long, 
will ultimately give access to the power station. 
Some of the débris is also raised by cranes overhanging 
the gorge. 


DIVERSION TUNNELS. 


The driving of the diversion tunnels is rendered 
difficult, not only because of the lack of means of 
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easy access to the bottom of the gorge, but also 
because of the large quantities of excavation to be 
done, and the rock débris to be removed, both at the 
upstream and the downstream ends of the tunnels. 

The cross section of the two tunnels is shown in 
Fig. 3. They will be lined throughout with concrete 
of a minimum thickness of 40 cm., the concrete in the 
inverts being surfaced with reinforced “ gunnite,” 
4em. thick. The aggregates for the concrete are 
hard limestone, crushed from the material obtained 
in tunnel excavation, and Rhéne sand. The dosage 
of cement in the tunnel linings is 250 kilos. per cubic 
metre. The cross section of the tunnel excavation in 
rock measures a little over 100 square metres, the net 
section of the finished tunnel being about 80 square 
metres. The total volume of the rock excavation to 
be done in driving the two tunnels, 551 lineal metres 
on the right bank and 599 lineal metres on the left 
bank, is 120,000 cubic metres. To this figure must be 
added over 105,000 cubic metres of excavation in 
rock débris and river bank at the upstream and down- 
stream entrances to the tunnels. Upstream, the 
inverts of the tunnels will be at level 261-0 m. on the 
right bank and at 262-0 m. on the left bank respec- 
tively, a little lower than the étage of the Rhéne at 
this point, viz., 262-24 m., with a flow of 140 cubic 
metres per second. At the downstream ends of the 
tunnels the inverts are respectively 1-2 m. and 2-7 m. 
lower. The wing walls at the ends of the tunnels were 
designed on the basis of data obtained by hydraulic 
model experiments to determine the form and dimen- 
sions which would give the best hydraulic conditions. 
The flow of water in the tunnels may at times have a 
velocity of about 10 m. per second. 


TUNNEL EXCAVATION. 


The driving of the diversion tunnel on the right 
bank is being carried out chiefly from the downstream 
end. The rock is excavated in two stages without 
timbering. A pilot tunnel has been driven in the 
upper part of the cross section. From this pilot 
tunnel the rock is drilled and blasted on either side 
and in advance as far as and down to the level of the 
springing of the soffit arch. The blasted rock is 
loaded by hand into tip wagons which are run back 
to the face of the lower excavation and then tipped 
on to the working level of the invert. The rock below 
the formation level of the first heading, a section of 
about 6m. in height, is blasted and removed in two 
halves. All the débris thrown on the invert level is 
picked up again by means of drag grab loaders, which 
drag the material up an inclined plane for loading into 
wagon skips. These skips are then hauled by Diesel 
tractors to the tunnel portal, where they are lifted by 
the cableway, or by a crane, or their contents are 
transferred to motor lorries. Whichever method of 
disposal is employed the débris is ultimately dumped 
at the high-level excavation tip on the right bank of 
the river. 

The driving of the tunnel on the left bank is pro- 
ceeding both from the upstream and downstream 
portals. The rock in a part of this tunnel is less sound 
than on the right bank. The first quarter from the 
upstream end is fissured and the second quarter dis- 
closes much crushed rock; but in the downstream 
half of the tunnel there is a coarse, granular cretaceous 
rock which is almost free from fissures. In the second 
quarter there are numerous fissures incompletely 
filled with impervious débris. The rock fissures else- 
where, including the cliff on the right bank, are 
generally well filled with impervious material, through 
which there has been very little percolation following 
the numerous high-pressure water tests that have 
been made in bore-holes driven from the tunnels 
themselves, from the cliff faces in the gorge and from 
exploratory adits. 

In some sections of the tunnelling, particularly in 
the second quarter of that on the left bank, the soffit 
of the tunnel was concreted as soon as the upper part 
of the excavation had been removed in order to 
reduce the danger of rock falls while the excavation 
of the main mass of rock was in progress. Elsewhere 
the concrete lining of the tunnel was constructed 
after the whole cross section has been got out. A view 
of the tunnel arch in a section where the soffit is 
faced with bonded limestone masonry is shown in 
Fig. 5. In Fig. 7, page 734, is seen the first ring of 
the steel centering for the concrete lining of the 
diversion tunnel at the downstream entrance on the 
right bank of the river. 


AND COFFERDAMS IN DIVERSION 


TUNNELS. 


The upstream inlets to the two diversion tunnels 
will be capable of being closed by sluice gates, 
which will themselves be protected by movable 
cofferdams. These sluice gates will serve a double 
purpose. The solid content of the Rhéne water is 
sufficient in quantity and character to cause some 
erosion of the concrete inverts of the tunnels in spite 
of all precautions that may be taken to provide a 
resistant surface. This erosion may, after a year 
or two, make it necessary to effect repairs, and for 
this purpose the sluice gates in the tunnel requiring 
attention would be closed down. The second and more 
important function of the sluice gates is the ultimate 
permanent closing of the diversion tunnels when the 
time comes to fill the reservoir. The discharge of 
flood waters will then take place by way of the 
navigation canal and the open spillway, both of which 
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will be on the right bank of the river, and by a high- 
level flood discharge tunnel to be driven through the 
limestone cliff on the left bank. These are shown in 
the plan, Fig. 1, and in the cross section of the gorge 
at the site of the dam, Fig. 4. 

As soon as the dam has been completed to the level 
of about 325-0 m., the sluice gate on the right bank 
will be closed. All the river flood will then be con- 
centrated in the left bank diversion tunnel. This 
tunnel, when the water surface is about 325-0 m., 
is of sufficient capacity to discharge the water which 
would be brought down by a flood of the maximum 
intensity hitherto on record, viz., about 2000 cubic 
metres per second. When the right bank tunnel is 
put out of service by the closing of the gates, it will 
be sealed by constructing a concrete plug about 


half-way between the upper and lower openings. The 
plug will contain a passageway closed by a heavy 


steel diaphragm plate, similar to a cylinder cover, 
secured by bolts, which in case of grave necessity 
can be cut by firing explosive charges, thus increasing 
materially the total discharge capacity. On the com- 





pletion of the plug the sluice gate at the upper end 






outline of the permanent dam. The first step in the 
construction of the primary upstream cofferdam 
will be the formation in the river channel of a massif 
of rock fill, which, although not water-tight, will be of 
sufficient height to divert the greater part of the river 
flow to the diversion tunnels. <A service bridge will 
be built crossing the river about the position where 
the primary cofferdam is to be constructed. From 
this bridge a large part of the rock fill will be dumped 
into the river, probably in February, when the flow 
is at a minimum. As soon as the first diversion of 
the river flow has been effected by the rock fill 
deposited at the upstream bridge, the barrage will be 
extended upstream by depositing material of gradually 
increasing fineness until a condition approaching 
impermeability is reached. 

When the primary cofferdam upstream has been 
completed a similar cofferdam and bridge will be 
made downstream of the site. This work will be one 
presenting much less difficulty than the construction 
of the upstream dam, as it will be in deadwater above 
the exits of the diversion tunnels. 

If one could be certain that the river flow would 
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Fic. 4—CROSS-SECTION OF RIVER GORGE AT DAM 


of the right bank tunnel will be raised and dismantled. 

When the dam and the ancillary works are com- 
pleted and the reservoir is ready to be filled, the sluice 
gate on the left bank will be closed and a concrete 
plug constructed in the tunnel downstream. Two 
sluice valves (vannes de vidange) will be built into 
this plug instead of the steel diaphragm to be pro- 
vided in the right bank tunnel. As soon as the instal- 
lation of these valves is completed the sluice gate at 
the upper end of the tunnel will be raised. In order 
to do this the water pressure on the two faces of the 
gate will be equalised by means of a by-pass. The 
left bank gate although it may have to withstand 
the pressure corrresponding to the total head of the 
impounded water, cannot be manceuvred under this 
pressure. 

The right bank gate will never be subject to the 
pressure that the gate on the left bank will have to 
sustain. Both gates are, however, being made to the 
same design in order to reduce the cost of fabrication 
and templates. The area of the openings to be closed 
is in each case about 100 square metres, and the maxi- 
mum head of water on the sill under which the valves 
may have to be moved is about 17m. The maximum 
static pressure will be about 331—263=68 m. at sill 
level. This corresponds to a total pressure on the 
gate of about 7000 tons. 

The cofferdams at the upstream ends of the tunnels 
are each 11 m. in height, and those at the downstream 
ends 9m. high. The contract for the sluice gates and 
relative cofferdams has been placed with Etablisse- 
ments Neyret-Beyler and Piccard-Pictet. 

The gates are of the caterpillar type, similar to some 
of the gates used in the Boulder 1 am on the Colorado 
River, the load being distributed over a large number 
of small rollers. When the reservoir is filled the pres- 
sure on the most heavily loaded rollers will approach 
60 tons. The rollers are of a special high-tensile 
stainless chrome steel, and are heat treated. Tests 
made on the rollers indicate that the factor of safety 
under this load is about 4. The bearing face at the 
tunnel portals is built up in the form of a frame of 
reinforced concrete which supports a heavy steel 
roller track rail. It will be remembered that the larger 
portal frames at the Boulder dam are of built-up 
steel plates. 

A series of tests with models on a scale of 1: 40 
was made to determine the stresses in raising the 
gates under a maximum head of 17 m., and in order 
to ensure that no difficulty should arise from cavita- 
tion effects, a further series of experiments was 
made with 1:10 scale models. The resistance to 
lifting has been deduced from the model experiments 
as under 350 tons, and the lifting winches have 
accordingly been designed to exert this pull. 

The erection of the sluice gates will be begun 
towards the end of the present year. It is expected 
that the left bank diversion tunnel will be completed 
in February, 1939 ; the tunnel on the right bank will, 
it is hoped, be finished within a few weeks of the 
completion of the former. The construction of the 
temporary cofferdams in the river bed will then begin. 


RIVER COFFERDAMS. 
The longitudinal section through the river gorge 





(Fig. 2) shows the temporary cofferdams and the 


never exceed 300 cubic metres per second, the pro- 
blem of the cofferdams would be a simple one. The 
river is, however, subject at certain periods of the 
year to sudden floods reaching and even exceeding a 
flow of 1000 cubic metres per second. The rock-fill 
cofferdams, both upstream and downstream, are 
therefore to be protected by curtains of steel sheet 
piles (“shock curtains ’’) driven down to the rock 
alongside the temporary service bridges described 
hereunder. The bridges and “ shock curtains * have 
been designed to withstand the pressure due to a flood 
of 1470 cubic metres per second, which corresponds 
to a water level above the upper cofferdam of 275-5 m. 

Up to a flood discharge of this magnitude the diver- 





will be consolidated by chemical or bituminous injec- 
tions or possibly by a freezing process. Similar 
injections are to be used also to increase the impermea- 
bility of the “ shock curtains.” Tube wells and pumps 
will be sunk where necessary between the lines of 
steel piling to lower the water table in the alluvial 
material of the river bed, which overlies the rock to 
a depth of 20 m. or thereabouts. 


SERVICE BRIDGES. 

The two bridges which will cross the River Rhéne 
at the sites of the primary cofferdams will act not 
only as bridges for use during the construction of the 
cofferdams, but also to support the lateral thrust of 
the steel pile “‘ shock curtains ” which will be driven 
alongside them. The bridges are designed as rein- 
forced concrete arches, spanning the river between 
concrete abutments built on the limestone rock. The 
centering for the concrete arches is formed by steel 
arched ribs and plates avoiding the necessity for any 
support from the river bed. The reinforced concrete 
decks of the bridges are specially strengthened to take 
the lateral thrust from the steel piling, which, in the 
case of the upstream cofferdam, is estimated to be 
as much as 970 tons when the water level above the 
bridge rises to the top of the piles, 275-5 m. The 
steel centering arches are already delivered to the 
site, and that for the upstream bridge is seen in course 
of erection in the view, Fig. 8, page 734. 


SECONDARY ARCH COFFERDAMS. 


When the excavation of the alluvial material down- 
stream of the upper primary cofferdam has been carried 
down to the rock, the construction of a concrete arch 
dam, with its crest at the same level as that of the 
primary cofferdam will be begun. This arch dam is 
intended to be resistant to all flood conditions, and 
will, it is hoped, remain intact even if the primary 
cofferdam upstream is seriously damaged by a flood. 
It will, of course, not prevent flooding of the site of 
the permanent works if the water should rise above 
its crest level. The completion of the arch dam will, 
in addition, remove the necessity of pumping water 
that may infiltrate through the primary dam and the 
alluvium below it. A similar secondary arch dam will 
be constructed downstream in the position indicated 
in plan (Fig. 1). The two arch dams will enclose a 
space of about 250 m. in length along the river bed 
within which the whole of the construction of the 
dam proper and power station will be carried on. 


HyprRauLic MopEL EXPERIMENTS. 

Experiments with scale models have been resorted 
to for much of the data on which the works, both 
temporary and permanent, in connection with the 
Géniss at iam, have been designed. These experi- 
ments have been made in the hydraulic laboratory 
of the Rhéne Company at Lyons and in the Neyret- 
Beylier and Piccard-Pictet laboratories at Grenoble. 





FIG. 5—CONSTRUCTION OF DIVERSION 


sion tunnels are adequate to by-pass all the water 
without risk of over-topping the cofferdam. If, 
however, the river discharge should exceed the figure 
of 1470 cubic metres, the water would flow over the 
cofferdam and flood the workings. The temporary 
works will therefore be protected by paving, pitching, 
and gabions. As it is proposed to carry out all the 
excavation between the cofferdams in the dry, it will 
be necessary to reduce, as much as possible, the in- 
filtration of water to the working area. With this 
object a second line of steel sheet piles will be driven 
along each of the two cofferdams, and, after driving, 
the alluvial material between the uneven surface of 
the underlying rock and the lower edges of the piles 





TUNNEL ARCH IN BONDED MASONRY 
Preliminary tests with models to the scale of | : 100 
were followed by experiments with a model of the 
diversion tunnels, with their inlet and outlet channels 
and wing walls, and the cofferdams on a scale of 
1:40. The results obtained had a bearing on the 
profile finally determined for the tunnel section and 
on the levels, form, and details of the inlet and outlet 
channels. The model experiments made in connec- 
tion with the design of the tunnel sluice gates have 
already been mentioned. 


NAVIGATION CANAL. 


The navigation canal, shown in the plan (Fig. 1) 
will be made on the right bank of the river, its 
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entrance being upstream of the open spillway on that 
bank. Below the dam there will be at least three 
navigation locks, each about 90 m. in length, by which 
a maximum difference in level of the ponds above and 
below the dam, of about 73 m. will be overcome. 


EXPERIMENTAL WORK ON THE PERMEABILITY OF 


THE RESERVOIR BASIN. 


The driving of the pilot headings in the diversion 
tunnels and numerous adits have already afforded 
valuable information as to the quality of the rock in 
the neighbourhood of the dam. Exploratory bore- 
holes driven from the sides of the river gorge towards 
the tunnel headings have been subjected to water 
pressure equal to or greater than the head due to the 
water in the reservoir when filled. Fissures in the 
calcareous rock disclosed in tunnelling and by the 
bore-holes are usually found to be filled with deposits 
of clay or compact sand. It has already been men- 
tioned that the tests so far made have given very 
satisfactory results, the observed percolation of water 
being remarkably small. Where borings and tests 
have given indications of permeable rock these areas 
will be systematically grouted by cement injections 
in bore-holes made from the cliff faces at and above 
the site of the permanent dam. 

POWER PLANT. 

The two groups of units which will constitute the 
Génissiat hydro-electric power station will be situated 
below the dam, one on either side of the narrow gorge, 
arranged in a manner similar to that adopted for the 
Boulder Dam power plant. The complete plant will 
occupy two buildings, each containing four units of 
82,000 H.P. (French) and 60,000 kVA. The eight 
units will together absorb, on an average, a flow of 
800 cubic metres per second and develop a power 
which will aggregate 416,00) kW even when the 
reservoir level is lowered to 5 m. below the normal top- 
water level. 





In the first instance one-half only of the complete 
plant will be installed in the power-house buildings. 
The normal output of these four units will be greater 
than a moiety of the 416,000 kW because of the 
increased effective head due to a lower water level in 
the river below the dam. The reduced draught on 
the reserve of water, 5m. in depth, held above the 
dam also results in increase of output. In these con- 
ditions the normal capacity of the half plant will be 
220,000 kW. The flow of the river at Génissiat is 
very variable, ranging from 130 cubic metres per 
second (2-25 days per annum) to the maximum flood 
discharge of nearly 2000 cubic metres per second. It 
reaches 400 cubic metres per second or more, on an 
average of 150 days per annum. In an average year 
the flow of water is amply sufficient to operate the 
four turbine units at full capacity (220,000 kW) for 
at least eight hours on every day of the year. Ina 
dry year—1925 has been taken for the purpose of the 
calculations, this being the driest year on record— 
the output of the four units during eight hours per 
day will be only fractionally less than the power 
available in an average year. 

Put shortly, the half plant will be capable of an 
average total output of 1450 millions kWh _ per 
annum, of which about 650 millions will be generated 
at full-power capacity in eight hours daily throughout 
the year. The eight-hour full-load figure .will be 
practically constant over the twelve months of the 
year even in the driest year. The corresponding 
figures for the complete plant of eight units will be 
1800 millions kWh total annual output, of which 
1000 millions will be the output at full load on the 
basis of eight hours daily throughout the year. 

We are indebted to Monsieur Jean Aubert, the 
Directeur-Général de la Compagnie Nationale du 
Rhone, for the information on which this account of 
the Génissiat Dam project has been based and for the 
use of the plans and photographic views which illus- 
trate it. 
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(Continued from page 692, December 23rd.) 


A DESCRIPTION OF THE HAIPHONG-YUNNAN 
RovurTe. 


It is difficult to obtain reliable data about engi- 
neering works in the Far East, but a general account 
of the main features of this French line will, it is 
hoped, be of interest. The following details were 
supplied to the writer by an English scientist who 
recently made the journey from Haiphong to Yunnan- 
fu. The line is of 1m. gauge, with steel sleepers 
throughout, laid on the usual rubble ballast, and with 
heavy Vignoles rails. There are no chairs ; the rails 
are attached to the sleepers by bolts and flange piece 
that allows for lateral movement during expansion. 
Owing to the great changes of temperature, especially 
in the mountainous districts, the expansion joints are 
large, as much as lin. in a 24ft. rail, and yet trouble 
due to deformation of the track, owing to excessive 
expansion, is not uncommon. The track is expensive 
in upkeep, but it provides a large margin of safety 
and very smooth travel. 

The gradients on the line are very severe. In the 
first 400 kiloms. the line rises only about 100 m., 
but in the next 120 kiloms. it ascends no less than 
1700 m., giving an average gradient of 1-4 per cent. 
Actually, however, the gradient varies considerably, 
and often exceeds 3 per cent. for several kilometres. 
A tank engine is usually added, if the train is heavy. 
A descent is then made from Meng-tze summit to 
about 1600 m., and for the next 200 kiloms. the line 
proceeds over a slightly rising plain. Then another 
steep ascent is made to the highest point (2170 m.— 
more than 7000ft.), followed by an equally steep 
descent to a third plain, and a final slight ascent to 
the plain of Yunnanfu, about 6000ft. (1969 m.) 
above sea level. 

At 398 kiloms. the gradient suddenly steepens to 
1 in 80, and the train, conveying my friend, slowed 
down to about 15 miles an hour. Non-expansive 
working of the H.P. cylinders increased the blast 
from the engine so that it belched much of the 
fuel from the funnel, and a heavy rain of slag particles 
settled everywhere. The surrounding jungle showed 
evidence that fires from this source were not 
uncommon. At 422 kiloms., the track again crosses 
the main river by a short girder bridge and enters 
the tributary valley of the Nam Ti. Here the 
scenery is inconceivably grand. The valley of the 
Nam Ti is fully 3000ft. deep, and not more than 3 
miles wide at the summit, where on the opposite 
side and about 2000ft. above the elevation of the 
lower track (of elevation 1000ft. or so). the line pro- 
ceeds down the valley. At 445 kiloms. the track 
passes over a steel trestle bridge, fully 200ft. high and 
400ft. long, with a right-angle curve in its length and 
a tunnel at the opposite side. More than 100 tunnels, 





varying from a few yards to 4 mile in length, are 
encountered. At 468 kiloms. the line reaches the 
point where the train crosses over the River Nam Ti 
by a most remarkable engineering feat. The gorge is 
here a vertical cut, about 1000ft. deep, the walls 
being 400ft. apart and perfectly sheer. The bridge 
consists of a braced girder supported by two unsym- 
metrical trussed girders which meet in an inverted V. 
The line is connected to the bridge by two tunnels 
on $0 deg. curves. The thrill of emerzing on to the 
bridge, suspended high above the foaming water 
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and overhung by profound vertical rock walls, is 
unforgettable. The train then proceeds in ‘the 
reverse direction along the valley, rising continually 
and finally forces its way over the divide at Mong Tze 
summit, more than 3000ft. high. From this point 
there is a short, but steep, descent (gradient 1 in 40) 
to the plain of Ta Ko, a great expanse of rich soil, 
entirely surrounded by mountains rising to 8000ft. 
They are not snow covered, for the precipitation is 
not great. Proceeding at 570 kiloms. the station of 
Ami Chow (height 1630 m.) is reached, after about 
twelve hours’ travelling, and the second night is 





spent here. Only 190 kiloms. are covered in the day, 
and only about 80 kiloms. as the crow flies, but more 
than 4000ft. of total ascent and 1000ft. of descent 
are included. 

At many points guard tunnels of reinforced conerete 
have been erected to deflect the falling rocks, and 
in one case a stream has been diverted over the 
valley of the Upper Ta Ko. This is now reached by 
a gentle descent, and at 720 kiloms. another severe 
ascent commences, which takes the line over a moun- 
tain range nearly 8000ft. high (summit 2170 m.). 
This is a very exposed region, where the tempera- 
ture shows immense diurnal variations, sinking 
below zero at night. The train then makes an abrupt 
descent (1 in 40) to the plateau of Yunnanfu, after 
passing over 107 viaducts and bridges of not less 
than 65ft. span, and through some 172 tunnels whose 
combined length represents more than 15 miles. 


Roap COMMUNICATIONS IN SOUTH-EASTERN ASIA. 


At first this French railway profited by the war 
in China. At the beginning of this year (1938), for 
the first time in its history, all of the rolling stock 
was in use. Suddenly, the French, in deference to 
the requests of the Japanese, ceased to allow munitions 
to be transported on this line into China. It is worth 
noting, however, that the French have built splendid 
roads in Indo-China, and the Chinese rushed through 
with road construction in their south-eastern pro- 
vinces. Consequently, there has been active transport 
by lorries from Haiphong into China. Mention should 
be made of the extensive engineering work carried 
out by the French in Indo-China. One scheme of 
land reclamation, when completed, enabled a popula- 
tion of a million people to earn a livelihood on an 
area that had no occupants before the work was 
commenced. 

The only deep-sea port at present available for 
munitions to be unloaded on the China Coast is 
Hong Kong, and the Kowloon Hankow Railway 
has been the main artery for the transport of goods 
into the interior. It has been continuously, but on 
the whole, ineffectively bombed from the air, a 
pastime that must have been very expensive for the 
invaders when compared with the cost of repairs 
of the damage done to the line. Large numbers of 
lorries have covered a zig-zag route of about 1630 
miles over new roads between Hong Kong and 
Yunnanfu. 

About half-way along the south-east coast that 
lies between Hong Kong and Haiphong is the smal! 
port of Kuang Chou Wan, which has suddenly grown 
in importance because motor vehicles can now carry 
goods along the new roads in China from that port 
right up to the interior city of Chengtu in Szechwan 
province, a journey taking six days; as usual, in 
China, there are many ferries on the route and 
bridges are badly needed. 


THE Otp Curna-BuRMA TRADE ROUTES. 

One of the greatest British railway engineers, 
Sir MacDonald Stephenson, visited China (1863) 
some twenty years after he had projected the first 
railway in India. He was an expert prominently 
connected with the development of the Indian railway 
system. He sketched out a comprehensive scheme 
for China, only a portion of which has as yet been 
completed. But any engineer who studies his rough 
plans must admire his great ability, as revealed by 
the routes in China which he suggested. He advocated 
a railway from Burma, through Yunnan, to Szechwan. 
His schemes proved to be premature. But this 
reply to his critics was worthy of the man and his 
profession. He said: ‘‘If a measure is sound and 
assuredly beneficial, as in this case is admitted 
on all hands, it can never be premature to take the 
initiative step, advancing only from time to time as 
the opportunity may be afforded.”’ There can be no 
doubt that the neglect to implement more rapidly 
the plans of this British railway engineer was a 
tragedy which has resulted in terrible suffering in 
China. 

THE CROWDED VEHICLES IN CHINA. 

The French railway reached Yunnan many years 
before the Chinese link with the Burma and Yunnan 
line was commenced. Why did these two European 
nations fight (with diplomatic weapons) to push a 
railway from ports under their control into Yunnan ? 
It was because of the very great trade passing through 
that province, and the reputed enormous mineral 
wealth of Yunnan and Szechwan. There can be no 
doubt that when the Burma and Yunnan Railway is 
built, there will be a great deal of traffic on the line. 
The Chinese are not only a nation of traders. They 
are great travellers, for their Confucian social system 
imposes upon them obligations to visit relatives and 
to return at not infrequent intervals to the ancestral 
graves. Chinese coffins from Java, Malaya, and even 
more remote places are sent back to the villages and 
towns of China, so that the dead may rest alongside 
the graves of ancestors. Wherever there are railway 
or public motor vehicles in China, crowds of pas- 
sengers swarm into them. The volume of traffic seems 
to be restricted only by the number of wheeled vehicles 
available. It is the story of the growth of traffic due 
to mechanised vehicles in London, but in a land of 
450 million people. There can be no doubt of the 
large numbers of passengers and the great volume of 
freight that will be carried on the Laschio and Yun- 
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nanfu Railway. There are millions of Chinese in 
Burma, where their industry and skill have enabled 
them to be much more successful in the acquisition of 
wealth than the easy-going natives of that country. 

As far back as 1795 the Honourable East India 
Company’s envoy to Ava commented upon the exten- 
sive trade overland between Burma and China. 
Those old caravan routes are triumphs of the persever- 
ance, industry, and ingenuity of those who have 
maintained them. They pass across the country 
that the projected motor roads and railways must 
cross. Marco Polo, two famous correspondents of 
The Times (Dr. Morrison and Peter Fleming), and 
even intrepid English women, have climbed up steep 
tracks from rivers to mountain passes, often an 
ascent of 4000ft., and struggled down precipitous 
paths in the gorges to cross over swiftly running and 
wide rivers that are spanned only by swinging sus- 
pension bridges made of cables built up with plaited 
bamboo. For at least 2000 years long caravans, 
mules heavily loaded with silks, papers, gold leaf, &c., 
from Burma passed over tracks described by an 
English traveller as “‘ a miracle of inefficiency.”’ An 
extract from his notes gives some idea of the terrible 
obstacles presented by Nature to the Chinese engineers 
who are struggling to make it possible to run mecha- 
nically propelled wheeled vehicles from Burma into 
China. 

This English official, resident in Yunnan province 
for years, wrote in a trade report (1902-11) as 
follows :—* The natural configuration of the country, 
consisting as it does of range after range of moun- 
tains, interspersed with broad and unnavigable 
rivers, plains and gullies of unstable formation, 
precipices and jungles, torrents and morasses, and 
that in a climate where the rains each summer last 
almost unremittingly for four months on end, would 
render road construction of great difficulty, even if 
the skill and knowledge of modern science were 
available. When, however, the making of roads 
over such a country was consummated, presumably 
during the Age of the Five Rulers, and the mending 
of them is only undertaken by the private organisa- 
tion of the patient but penurious sufferers who are 
condemned to use them habitually, one can under- 
stand the miracle of inefficiency to which they are 
now reduced, and can sympathise with the explosion 
of literary profanity that invariably characterises 
any attempt whi.h the modern European traveller 
may make to deal with the subject in print.” 


WONDERFUL BRIDGES. 


From about the middle of June to the middle of 
September there are heavy rainfalls, practically all 
of it falling in the wet season. In addition to this 
adverse climate, there is the scourge of a very 
malignant type of malaria, so that on the Bhamo and 
Tenyueh route it has been almost impossible for 
through traffic to continue in the wet season. There 
is no doubt that there will be heavy casualties from 
malaria in the valleys during the construction of the 
road and railway from Laschio to Yunnanfu. 

The construction of a road for motor vehicles over 
country of that nature must be difficult indeed, 
because on any of the routes there are many flimsy 
bridges and the tracks down the gorges to the rivers 
consist of “ dilapidated flights of steps.’”’ Modern 
motor vehicles can, it is true, negotiate steep gradients 
—in Hong Kong my car runs daily up a slope of 
lin 8. But railway trains are different. My friend, 
the Chinese engineer from Yunnan told me that, as in 
the case of the Burma railways, a metre gauge will be 
used. No gradient will exceed 3 per cent. The mini- 
mum curve is planned to be about 100 m. radius. 
Difficulties of making curves, tunnels, bridges, &c., 
can be imagined. 

A note of human interest may be permitted, for 
there is much that is tragic in the life of Chinese 
engineers with good professional qualifications, 
working or out of employment, in China to-day. 
This engineer from Yunnan seemed to be worn out and 
worried by the difficulties caused by poor equipment 
and a lack of information. “ Since the war,” he said, 
‘““we have had no rest; always we receive many 
complaints that the work is proceeding slowly when 
we are continuously working hard for long hours. 
Our pay has been cut to below half what it was.” 
He is an engineer, with the degree of a first-class 
American University, and with several years of prac- 
tical experience. He is receiving the equivalent of 
less than £3 a week. “I cannot support my family 
on it,” he added in a despondent tone. That is only 
one of my several pathetic interviews with “ returned 
students ’’ with good technical qualifications. Many 
of the older men have lost every source of revenue. 
The lack of organisation in Government circles has 
made it impossible in many cases to utilise their 
skill. They remain in Hong Kong or other places, 
waiting, with amazing patience, for the days of 
reconstruction. 

BamsBoo Rope SUSPENSION BRIDGES. 

There is one section of railway work in China, viz., 
bridge building, that uses up much material—steel— 
a material that must be imported. China has been 
called “‘the land of rivers,” and there are many 
thousands of bridges, many of great age and beauty, 
scattered over the vast area of the country. In the 
science of bridge building the Chinese have shown 
great ingenuity, but until recent years they used only 
primitive materials. 


Marco Polo commented upon the remarkable 





bamboo rope suspension bridges frequently seen on 
the Burma and China route. He describes the ropes 
in these words: ‘‘ They have canes of the length of 
fifteen paces, which they split, in their whole length, 
into very thin pieces, and these, by twisting them 
together, they form into ropes three hundred paces 
long. So skilfully are they manufactured that they 
are equal in length to ropes made of hemp.” The 
ropes generally have a diameter of 2ia., and can carry 
a load of 4 tons. Bamboo strips from the inner part 
of the stem form a kernel in the middle of the rope 
and in a testing machine they fail first. The material 
of the plaiting—about half the cross section—is very 
strong, breaking at a stress of 26,000 lb. per square 
inch. 

Single-rope bridges carry a basket attached to a 
wooden ring, which slides on the rope. Two persons 
sit in the basket, which is pulled across by a lighter 
rope. In some places there are two ropes. Each 
slopes down to the opposite bank, and the traveller 
is tied to a ring or a wooden barrel and gravity carries 
him down the inclined rope. He usually is supplied 
with water to pour on the rope in front of the yoke of 
his primitive carriage, so as to prevent the bamboo 
catching fire on account of friction. A flight of steps 
on the opposite bank enables the traveller to climb 
up to the mountain track. Incredible as it may seem, 
mules are passed over these single bamboo cable 
suspension bridges. 

It is obvious that railways and road vehicles must 
be provided with more modern structures. It is 
believed that the general outline of the nature of the 
country between Yunnanfu and Laschio will have 
convinced the reader of the very great quantity of 
steel that must be imported for the construction of 
bridges on that route. 

It might be thought probable that, as Rangoon is 
much nearer to Europe than Hong Kong and 





Haiphong, some of the foreign trade with the interior 
of China that is now carried on through those ports 
will be deflected to Rangoon. It is, however, certain 
that under the great impetus towards mechanisation 
in China that has been caused by the entire change 
in outlook of the leaders of the nation, there will be 
an immense increase in trade between China and the 
industrial countries. During my residence of twenty- 
six years in Hong Kong the urban population has 
practically doubled, and is now about 800,000 people. 
There are so many industries in China that will benefit 
from mechanisation and modern methods of communi- 
cation that engineering works must increase the 
wealth of the country and also the volume of foreign 
trade. Ali that is required is a period of peace. The 
astonishing industry, perseverance and ingenuity of 
the Chinese under peaceful conditions will enable 
them to carry out engineering schemes of great 
importance that will be of value, not only to them- 
selves, but to the more highly organised industrial 
nations. ‘ Hope,” says R. L. Stevenson, *‘ deserts 
us at no period of our existence.”’ The age-long experi- 
ence of the Chinese people, so often victims of floods, 
famine, and warfare, seems to have given to them a 
stoicism that enables them to say, as they realise 
the terrible devastation caused by the Japanese 
invasion, ‘‘ This, too, will pass.” It will, however, 
have burned deeply into the minds of the intel- 
lectuals the real cause of the extent of their sufferings, 
viz., the lack of rapid communications and mechanisa- 
tion in their own land. When peace returns there 
will be no need for foreigners to urge applied science 
developments in China. It would be a daring mind 
that would attempt to forecast the political changes 
that will emerge from the present conflict. It is, 
however, safe to predict that the economic changes, 
especially in the interior provinces, will be profound, 
owing to the activities of engineers. 








Works of the Associated Equipment 
Company, Ltd., Southall. 


No. 


III. 


(Continued from page 697, December 23rd.) 


N the previous articles the production and assembly 
facilities of the Associated Equipment Company’s 
works were described. There remains to be men- 
tioned briefly several auxiliary shops, such as the 
pattern shop, plating shop, the department laid out 
for the manufacture of railcars and other railway 
vehicles, and, of course, the recently extended experi- 
mental department of the design office. 


PATTERN AND CARPENTERS’ SHOP. 


Part of the recent rearrangement of the factory 
entailed the equipment and rearrangement of the 
pattern shop and carpenters’ shop. Previously, the 
pattern shop was situated in a congested portion of 
the works, and although part of the carpentry work 
was effected there, some overflow of work had to be 
conducted in a temporary shop situated some distance 
from the main buildings. As might be expected, the 
company’s products demand the production of many 
patterns, in addition to items of woodwork, such as 
are necessary for parts of the drivers’ structures on 
the chassis and other wooden parts. In view of the 
increasing work to be dealt with, a new site in the 
south-west corner of the factory building, as shown 
in the plan, Fig. 3, reproduced in our first article, was 





selected, and modern machinery and equipment was 
installed. ‘The new shop is illustrated in the accom- 
panying engraving, Fig. 24. The company has found 
a policy of making all its own woodwork an economic 
one, and it will be noted that in the engraving various 
portions of office furniture are being manufactured. 
In the new shop, in which there is ample room for 
extension when required, several new woodworking 
machines, including a Wadkin pattern milling and 
mortising machine, have been added to the existing 
machinery supplied and made by Wadkin, Ltd. 


POLISHING AND PLATING SHOPs. 


Another shop which has been removed from its 
previous position because of congestion as a result of 
increase of work is the polishing shop (Fig. 25). All 
manner of components pass through this shop, as 
can be noted in the engraving. Some parts are 
polished from the point of view of appearance, after 
having passed through one or other of the plating 
processes, while others, such as worms and worm 
wheels, are polished on the teeth in order to produce 
a very smooth working surface. Many parts, such as 
connecting-rods, portions of the steering gear, and 
others subject to shock loads, are polished as a pre- 
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liminary to an inspection for cracks and other defects, 
in many cases before machining operations are 
started. 

In Fig. 26 is illustrated a new chromium plating 
shop which is equipped for both hard and soft plating. 
This shop is in addition to the existing plating shop, 
where nickel, cadmium, copper, and other metals are 
deposited on components. Copper is principally used 
for covering those portions of components which are 
required to be left soft during heat treatment pro- 
cesses. In view of the increasing use of chromium- 
plated parts, the company found it desirable to per- 
form its own chromium plating. The new shop is 
housed in an extension to the main factory building, 
as shown in the plan previously reproduced. 


Rai~tcaR SHOP AND CuHaAssis INSPECTION 
DEPARTMENT. 


Some years ago the company designed and started 
the manufacture of railcars, fitted with A.E.C. oil 
engines. These vehicles immediately proved success- 
ful, and, consequent upon a large order from the 





495ft. long. The complete building is therefore 
595ft. long. As shown on the two plans in the first 
article, there is room for future extension alongside 
this building. : 
Encireling the site of these shops is part of the 
works test track, which, including other roads within 
the factory grounds, is 1} miles in length. A sub- 
stantial part of the route is provided with overhead 
wires for trolleybus testing. The company claims, 
incidentally, that it is the only concern at present 
manufacturing trolleybuses in this country which has 
facilities for testing these vehicles within the precincts 
of its own factory under practically service con- 
ditions. 
DESIGN AND EXPERIMENTAL DEPARTMENT. 


The design and experimental department is the 
only two-storied building in the works. The ground 


floor accommodates a complete machine and fitting 
shop where research and experimental work is con- 
tinually in progress. Here various investigations not 
directly connected with the actual production routine 
are conducted, and also the complete manufacture, 





research laboratories and some of their equipment. 
Whereas three rooms formerly housed one engine 
test stand each, four rooms now contain between 
them five such test stands, two of which are capable 
of testing engines with an output ranging from 
70 to 200 B.H.P., the remaining three being designed 
for research work with single-cylinder engines. One 
of the single-cylinder test stands can be used if 
required for the testing of fans, water pumps, ex- 
hausters, and similar small auxiliaries. 

Situated close to the main experimental shop, the 
the new research building (Fig. 29), is modern 
in design and is generally arranged with a view to 
securing easy maintenance and cleaning. The test 
stand foundations are constructed of reinforced con- 
crete to eliminate vibration as far as possible, and the 
grouping of all fuel and water pipes in channels 
beneath the floor aids in keeping the compartments, 
which can be shut off from each other, free of encum- 
brances. For a height of 4ft. from the floor the walls 
are covered with white tiles to facilitate cleaning, 
and corners are rounded for the same purpose. 

Two of the multi-cylindeér test stands, each arranged 











FiG. 25—POLISHING SHOP 














FIG. 26—CHROMIUM PLATING SHOP 














FIG. 27—RAILCAR SHOP 


Great Western Railway about three years ago it was 
decided to begin the erection of extension buildings 
by constructing a railear shop on the island site 
surrounded by the test track. This commodious 
shop, 60ft. wide and 100ft. long, is illustrated in the 
accompanying engravings, Figs. 27 and 28. It is 
laid out with four internal tracks, and pits and equip- 
ment for the erection of complete railcar chassis are 
available. On the far side of the building (Fig. 27) 
is a fifth track, with gantries and hoisting equipment, 
so that bodies can be removed from the chassis when 
required. In the other engraving reproduced, complete 
railcars, such as are now familiar on the G.W.R. 
system, can be seen, and also two chassis frames in 
the process of erection. The railway connections 
between this new shop and the company’s siding had, 
of course, to be remodelled, the extent of which is 
indicated in the factory site plan reproduced in the 
first article of this series. Two cuttings were exca- 
vated, with lines arranged in sweeping curves, one 
to serve the railcar shop, the other for goods wagons 
entering the factory. 

More recently the extension has been carried a step 
further by continuing the railcar shop to form a 
covered shop for the chassis inspection department—a 
department which is under the control of the sales 
department, and is responsible for chassis testing 
and delivery. This shop is also 60ft. wide and is 























FIG. 28—INTERIOR OF RAILCAR SHOP 


assembling, and testing of the first chassis or com- 
ponent or ‘“ prototype” of any new model or new 
component which is to be produced later in the main 
factory. In this way many of the difficulties which 
can occur in the production of a new article are over- 
come in the experimental stage in tie most economical 
manner. On the upper floor of the building is arranged 
a large and well-equipped drawing-otfice, where 
designers and draughtsmen can work in comfortable 
surroundings, and yet be in constant touch with the 
experimental work carried out in the shop blow. 
The offices of the chief engineer and others of the 
design staff are also situated on this upper floor. 

The company’s policy has always recognised that 
the worth of any product lies in the experimental 
work which precedes its production. Indeed, it may 
be said that the prominent position held by its vehicles 
is largely by reason of the vigorous manner in which 
such experimental and research work is pursued at 
Southall. This work was given a new impetus in 
1936, when the research engineer and his staff were 
provided with new premises for engine testing and 
research. In order to extend the field of research 
work, however, it was decided some months ago to 
add to the existing engine test house, which is now 
double in size and is provided with a large amount 
of additional equipment. In the photographs repro- 
duced on the next page are illustrated the new engine 





in separate rooms, are equipped with electric dynamo- 
meters which are capable of being run up to 4000 
r.p.m., as well as the usual flow meters and other 
instruments needed for registering speeds, power 
output, and so forth. Both these dynamometers can 
be used for measuring the friction losses of engines 
under test. 

In Fig. 31 is shown one of the single-cylinder 
engine test stands. The dynamometer used is 
of B.T.H. manufacture, and the cathode ray indi- 
cator apparatus, to be seen to the left of the engraving, 
is the first of two Standard-Sunbury indicators, made 
by Standard Telephones and Cables, Ltd., which are 
used for indicating cylinder pressures, fuel oil pres- 
sures in the injection system, and the motion of 
mechanical parts, such as the lift of valves in injector 
nozzles. The indicator shown and the one illustrated 
in the background of Fig. 32, have given much 
valuable information for research purposes. Photo- 
graphic apparatus can be fitted so that permanent 
records can be kept of the results of any particular 
test. For a full description of these cathode ray 
oscillographs and indicators, reference should be 
made to THE ENGINEER of December 13th, 20th, 
and 27th, 1935, and to an article by E. S. L. Beale 
and R. Stansfield, in THe ENGINEER of February 
26th and March 5th, 1937. 

As is the case with most research equipment 
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set-ups, it is difficult to distinguish the engine under 
test in Fig. 31 from the network of pipes and appa- 
ratus which surrounds the stand. Provision is made 
for maintaining the cooling water temperature at any 
required figure for controlling the temperature of the 
lubricating oil and for the attachment of several 
indicating elements to the engine, for connection to 
the cathode ray indicator. Driven from the front 
end of the crankshaft can be perceived a ‘‘ sweep ” 
attachment, connected to the indicator, which can 
at any time produce a scale of degrees, giving a time 
base for the indicator diagrams. In ‘addition, indicat- 
ing heads can be fitted for measuring cylinder pres- 
sures, pressure in the pipe line connecting the fuel 
pump to the injector, and for indicating the mecha- 
nical movement of the injector nozzle, as mentioned 
previously. Other apparatus to be discerned in the 
engraving is the flow meter in the background, the 
dynamometer spring balance, and various thermo- 
meters and other instruments. 

In Fig. 32, on the opposite page, the new extension to 
the engine research test house is shown. Two single- 
cylinder engine test stands, of Bryce manufacture, are 
installed. In the foreground, to the right of the 
engraving, can be seen “Orsat’’ apparatus for 
exhaust gas analysis. Other equipment which is 
used when required includes pyrometers and thermo- 
couples, which can be arranged to measure in turn 
cylinder head temperatures at as many internal 
points as necessary, or to measure exhaust gas tem- 
peratures or other parts, such as bearings, of which 
the temperature cannot ordinarily be obtained. 

Not all the apparatus has been acquired from 
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Fic. 33—INJECTION EQUIPMENT TEST BENCH 


outside sources. The research staff, for instance, some 
time ago devised its own apparatus for taking samples 
of exhaust gas and furnishing a permanent record of 
its colour. With the widespread adoption of oil 
engines for road transport, the study of exhaust 
colour has become an important matter. Difficulty 
has always been experienced in judging and record- 
ing the amount of black in exhaust gases, for it is a 
matter of individual opinion, unless some absolute 
means of recording it is established. The apparatus 
consists of a simple arrangement whereby a fixed 
volume of exhaust gas is drawn through a filter paper 
on which is deposited the soot. Some difficulty was 
at first found in obtaining a truly representative 
sample, on account of the swirl which persists in the 
exhaust pipe, but an arrangement of baffles success- 
fully provided a solution. 

On the table to the left of Fig. 32 can be seen an 
Aleock viscous flow air meter, which is used for 
measuring the air consumption of the engine under 
test. A full description of this apparatus, made by 
Messrs. Ricardo, is published on another page of this 
issue, and therefore it will suffice to mention that it 
has considerable advantages compared with orifice, 
Venturi, and the like meters, especially for use in 
cases where the air flow is of a pulsating nature, as 
with single-cylinder engines. The principal advantages 
are that a large damping capacity is not required 
between the engine and the meter and since the 
manometer readings are directly proportional to the 
flow, an open scale is obtained, resulting in easier 
and more accurate readings. The manometer used 
is of the sloping tube type, as shown in the engraving. 

In another section of the new premises equip- 
ment, illustrated in Fig. 50, has been installed 
for the complete testing of injection equipment. It 
comprises a power test machine of C.A.V.-Bosch 
manufacture, of which a drawing is reproduced here- 
with in Fig. 33, together with apparatus for the visual 
examination of the fuel spray from an injector by 
means of a stroboscopic device, to be described later. 





With the C.A.V.-Bosch power test bench fuel injection 
pumps, flyweight governors and injection advance 
devices can be readily tested. Referring to Fig. 33 
the machine is fitted with a hard wooden bench fur- 
nished with a gauze-covered drain hole A, to prevent 
surplus fuel oil collecting on the bench. The base 
plate is a heavy casting carrying a gear-box, bear- 
ings, a pump-fixing device, tachometer, and counter 
drives, and a frame support for the testing nozzles. 
The driving motor’B is mounted on a cross bar under- 
neath the bench, the drive being taken to the gear-box 
C by means of Brammer belting. 

When an A.C. motor is fitted, its speed is controlled 
by means of the hand wheels D projecting from either 
side of the bench. Each wheel can be used inde- 
pendently, for they are both mounted on the control 
rod, which actuates through the medium of a chain 
and sprocket the movable brush gear of the motor. 
The motor rotation can be reversed by turning the 
operating handle in the opposite direction to that 
for speed increase, until it is past the neutral brush 
gear point. In the neutrel brush gear position the 
motor is stationary. Therefore in order to avoid 
burning out the motor, a red pilot lamp E, fixed 
to the main support pillar, remains alight as a warn- 
ing when the motor current is switched on. The 
arrangement for a D.C. motor differs slightly. In 
this case the speed is varied by means of a resistance, 
and a separate switch is fitted for reversing the 
rotation. No pilot lamp is required in this case. 

Mounted between the driving pulley bearings and 
the fuel pump is the gear-box, provided with a lever 
which can disengage the drive, or provide a direct 
connection between the pump and the pulley, or 
reduce the pump speed in the ratio of 3}:1. A 
tachometer F is driven by a flexible shaft from gears 
on the end of the gear-box. It has a speed range of 
2000-0-2000 r.p.m., and indicates the actual number 
of revolutions of the fuel pump cam shaft irrespective 
of the gear-box ratio. An injection timing device 
consists of a fly-wheel G mounted between the gear- 
box and pump drive. The periphery of the fly-wheel 
is graduated into degrees and an adjustable pointer 
is fitted. Mounted below the tachometer is a revolu- 
tion counter H, also driven by a flexible shaft from 
the gear-box. 





Testing nozzles J in their holders are mounted on 
a frame which is clamped to the base-plate casting, 
and the amount of oil delivered by each nozzle during 
a predetermined number of injections can be measured 
by means of graduated glasses mounted below the 
nozzles. The equipment is completed by a fuel tank 
K, fitted with an oil level glass, and a standard 
C.A.V.-Bosch fuel filter L. Fuel is lifted from the 
container beneath the bench to the main fuel tank 
by means of a feed pump M, mounted on the side 
of the gear-box and driven therefrom. 

As shown in Fig. 30, this apparatus is so 
arranged that any single pipe from the fuel 
pump can be connected to a fuel injector spraying 
into a cabinet. The cabinet is fitted with a roller 
blind to close the front and is furnished with shutters 
which can be opened for visual examination of the 
fuel spray, the spray being withdrawn through the 
pipe at the top of the cabinet. On the far side of 
the cabinet there is arranged projecting through an 
opening the neon lamp of a stroboscopic device 
known as the “Strobotac.” This device is manu- 
factured by the General Radio Company, of Cam- 
bridge, Massachusetts, and handled.in this country 
by Claude Lyons, Ltd., 40, Buckingham Gate, 
S.W.1. It is a small portable stroboscope, calibrated 
to read directly in revolutions per minute. Illumina- 
tion is furnished by the neon lamp, which focuses 
the light at a distance of about 8in. from the instru- 
ment. The speed of the light flashes, which, in some 
cases, is as short as three-millionths of a second, 
is controlled by a knob which also turns an illuminated 
calibrated dial, reading from 600 to 14,000 flashes 
per minute. It is claimed that the indications are 
accurate within plus or minus 2 per cent. In speed 
measurement the range can be extended to speeds 
as high as 72,000 r.p.m. through the use of multiple 
synchronisms. The principle on which the instru- 
ment works is entirely electrical, the flashing speed 
being controlled either by means of an oscillator, 
connected to an A.C. supply, or by means of an 
external contactor. As can be readily appreciated, 
the use of this instrument in connection with the 
study of fuel spraying from the nozzle of an injector 
has resulted in much useful knowledge being 
obtained. 








Ferguson-Brown 


Tractor Works, 


Huddersfield. 


N an article which appeared in our issue of August 
28th, 1936, we described and illustrated the 
Ferguson tractor and hydraulically operated farm 
machinery, which incorporates in its design over 
twenty years of research and development work by 
Messrs. Harry Ferguson, of Belfast. This tractor and 
its implements are now manufactured in a well- 
equipped and modern works which has been specially 
planned and laid out for the batch production of both 
tractors and implements by Ferguson-Brown, Ltd., 
of Huddetsfield. The purpose of the present article 
is to give a short account of the process of manu- 





facture, which we were permitted to see during a 
recent visit to the plant. 


TRACTOR AND IMPLEMENT DESIGN. 


Before going into detail with regard to the works 
and their equipment we may recall some of the prin- 
cipal features of the tractor and the series of imple- 
ments which accompany it. The tractor, which is 
now in course of production, differs little from the 
machine which is referred to in the article above 
mentioned and our description of the Ferguson exhibit 
at the recent Cardiff Royal Show, described in our 











FIG. 1—MAIN MACHINE SHOP 
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issue of July 29th, 1938. The principal features are 
as follows :—The engine is a four-cylinder unit with 
a designed output of 20 B.H.P. at 1400 r.p.m. The 
cylinders have a bore of 3}in. with a stroke of 4in., and 
a cylinder capacity of 2010 c.c. The lubrication 
system operates on the forced feed principle, and an 
air cleaner of the oil bath pattern is fitted and is 
mounted in a position which is convenient for 
examination and for cleaning. The gears are of the 
three-speed type, designed to give speeds of 1-63 
m.p.h. in low gear, 2-59 in intermediate gear, and 
4-9 in high gear, with a reverse speed of 2-1 m.p.h. 
A special feature is the screw and nut steering unit, 
which incorporates the highest precision work and 
enables the tractor to be steered with the ease of a 











FIG. 2—MACHINING REAR AXLE CASINGS 


modern motor car. The controls are very simple. 
A recent addition is a compact power take-off gear- 
box, which provides by the movement of a single 
lever a pulley drive, or alternatively a positive drive 
to a power take-off spindle which projects from the 
tractor at a convenient point near the rear of the 
machine. The latest designs provide for either steel 
wheels of the agricultural type or the tractor may be 
mounted on pneumatic tyres. When so arranged the 
front wheels carry 4-5in. by 19in. tyres and the rear 
wheels 9in. by 22in. tyres. The tractor has a wheel 
base of 5ft. 9in., an overall length of 9ft. 5in., 
a width of 4ft. 10in., and an overall height of 3ft. 1lin. 
The draw-bar height is 15in. with & ground clearance 
of 10fin., and the turning circle is only 21ft. The 
special Ferguson implements, which include a 10in. 
double-furrow plough, a 12in. double-furrow semi- 
digger plough, and a l6in. single-furrow digger 
plough, as well as cultivators of the spring tine and 
row crop patterns and three-row ridgers, are so planned 
that the implement has a particularly good line of 
draught, and it is raised and lowered into working 
position by hydraulic means. The line of draught is 
such that a rearward pull on the implement tends to 
pull the share into the ground, thereby eliminating 





that the work is not exactly of an ordinary engineering 
nature, nor is as yet suited for the systems of mass 
production which are now employed in the manu- 
facture of the modern motor car and commercial 
vehicle. 

On the ground floor of the multi-storey building 
there is arranged the general stores, the drawing- 
office, and administrative departments, and a tractor 
school to which Ferguson tractor owners may send 
their drivers for a course of free instruction and 
maintenance of their implements. We shall refer to 
this school in more detail later in the article. 

In Fig. 1 is a view of the main machine shop, and 
in the foreground of the engraving there will be noted 
a large vertical Lumsden grinding machine, the 
operation of which may be taken as illustrative of the 
general batch method of production which is now 
being used in the works. On this particular machine 








FIG. 3—DRILLING JIG FOR CLUTCH HOUSINGS 


we noted that jigs and special fixtures have been pro- 
duced which enable various parts to be machined in 
sets. At the time of our visit the bottom of one 
cylinder block, along with the topof a block and the top 
of a sump, were being ground and finished together on 
this machine. As will be seen from Fig. 6, which 
shows an adjacent part of the same shop, an extensive 
system of roller conveyors has been installed in order 
to facilitate the easy transport of machined parts from 
one machine to another. After leaving the grinder 
above referred to the blocks pass to a drilling machine, 
where the dowel holes, which are used to locate the 





point micrometer gauge. We were informed that the 
actual dimension is fixed to suit the top limit of the 
piston, and in practice it has been found that this 
method entirely obviates selective assembly. 

It may be pointed out that good use has been made 
of the space which is enclosed by the roller conveyor 
system. In this space there is installed a cam shaft 
grinding machine, on which the cam shafts are first 
rough ground directly from the block stamping. After 
heat treatment and hardening the final grinding pro- 
cess is completed. Adjacent to the grinding machine 
there is a Heald “ Borematic”’ machine, on which 
the connecting-rods are bored. 

We show in Fig. 2 a special single-purpose machine 
supplied by Askwiths for machining the rear axle 








Fic. 4—MACHINING HUBS AND GEAR BLANKS 


casings at a single setting. On this machine the ends 
of the casing are bored, faced, and back faced, and are 
turned on the outsides and on the registers, while 
the large faces of the casing are also bored and faced. 
The machine produces, we were able to note, a very 
satisfactory job in quick time, in spite of the fact 
that the large faces provide an interrupted cut and 
the machined portions include some welded parts. 
Some idea of the general efficiency of this single- 
purpose machine may be judged from the fact that 
the time from lifting frorn the floor on to the machine 
to the delivery on to the floor of the machined casing 
only occupies thirty minutes for the complete rear 
axle casing. 

Another interesting tool which we illustrate in 

















Fic. 5—ENGINE ASSEMBLY AND TEST 


the necessity for a long and heavy implement. The 
Ferguson patented linkage is so designed that the 
implement is not rigid with the tractor, the link con- 
nections allowing free movement, while the line of 
draught tends to keep the implement in the hardest 
ground. 

THE Works Lay-ouT AND EQUIPMENT. 

The manufacture of the range of agricultural 
machinery we have described above is carried out in 
a modern machine shop arranged alongside a four- 
storey building for the assembly, testing, and painting 
of the tractors and their implements. They go 
through the works in batches, this method of pro- 
duction having been decided upon, as the firm states 











part in the jigs, and attachments which are employed 
in subsequent machining operations, are drilled. 
After drilling, the blocks are returned to the Lumsden 
grinder, on which the reverse side of the block is then 
ground. In Fig. 6 will also be seen, besides the 
dowel hole drilling machine, a Kitchen and Wade 
cylinder boring machine, and a special Archdale 
machine for honing the cylinder bores. At the top 
left-hand corner of Fig. 5 the Kitchen and Wade 
machine, which is used for drilling and chamfering 
the valve ports and the boring of the holes to receive 
the valve guides, may be seen. An interesting point 
of procedure which we noted in this section of the 
shop is the process of honing the cylinder bores, which 
is carried out dead to size by making use of a three- 








FiG. 6—-CYLINDER MACHINING SECTION 


Fig. 3 is a Cincinnati-Bickford machine for drilling 
the clutch housings. The indexing trunnion jig may 
be noted which is indicative of the special jigging 
methods and machining attachments employed 
throughout the machine shop. Fig. 4 is an illustration 
of another special machine, a Bullard vertical 
“* Mult-au-matic ”’ with a built-in mandrel press at 
the loading station. The machine provides six 
stations. Other departments calling for mention in 
or adjacent to the machine shop are the heat treat- 
ment shop, which is well equipped with furnaces, and 
the inspection department. After inspection the 
parts pass on to the multi-storey building, in which, 
on the first floor, the various components are 
assembled. Before assembly the main castings pass 
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through a Dawson hot alkali washing machine. This 
is at the remote end of the belt conveyor which is 
shown in our illustration, Fig. 5. The conveyor is of the 
Bagshawe pattern and it is driven by a motor through 
“‘Radicon” reducing gear, so that it travels at a 
speed of 9in. per minute. As will be seen from 
Fig. 5, the appropriate parts are fed from storage 
bins which are placed at appropriate places along the 
line of work. When it reaches the end of the con- 
veyor the engine is transferred by a monorail crane to 
the testing set, where it is coupled to the dynamo- 
meter and is thoroughly tested. Special arrangements 
have been made in order to ensure a constant flow of 
clean oil through the engine throughout the test 
period. The oil passes through a Hopkinson separator 
and the correct oil level in the engine is maintained 
by allowing the oil to pass over a weir. 

In Fig. 7 we show a closer view of the engine testing 
unit, while in the same engraving the end of the 
second tractor assembling line may be seen in the 
background. All the unit components which go to 
form the completed tractor, such as the rear axle 
along with its hydraulic transmission unit, the front 








FiG. 7—ENGINE TEST BED 


axle, &c., are sub-assembled in an adjacent shop and 
meet the engine in the assembly line above referred to 
for the final assembly of the tractors. We show in 
Fig. 8 a more detailed view of the first bay of the 
tractor assembly line. In the top storey of the multi- 
storey building the tractors and implements are 
painted and prepared for despatch, the implements 
themselves being assembled on the floor below. The 
painting is carried out on the spraying principle and 
is done in two painting booths, which are equipped 
with turntables and exhaust fans. We noted that 
two coats of paint are employed : first a brown pro- 
tective coat, which is followed with the second grey 
coat, thereby ensuring that all parts are effectively 
protected against weather. The monorail system of 
transportation is employed to the full in all the 
departments, and in the finishing section, implements 
can remain suspended during the six hours’ period 
which is required for drying. 

The various floors of the multi-storey building are 
interconnected by a commodious goods lift and also 
by stairways. On completion, the tractors and 
implements pass to a storage warehouse situated at 
the Lockwood depét of the London, Midland and 
Scottish Railway Company, where accommodation is 
provided for over fifty sets of tractors. 

This article would not be complete without some 
mention of the Ferguson tractor school, to which 
owners of Ferguson farm machinery may send their 
employees without charge to learn from experts the 
operation and maintenance of the tractor and its 
implements. Not only is this instruction given in the 
school by means of specially designed and carefully 
sectioned teaching models, but it is also carried,on in 
the field at a nearby demonstration estate. A particu- 
larly fine teaching model which we noted was a cut- 
away model of the transmission and hydraulic 
mechanism. It is motor driven at a slow rate through 
a Keighley “ 2-Three” gear unit, which enables all 
the functions of the different components to be closely 
studied. Other teaching models we saw included one 
of a new type of carburetter for paraffin vaporising 
oils, tests on which have shown that crank case 
dilution is very little greater than that when petrol is 
used as a fuel. This carburetter is now fitted as an 
extra when specially called for. Sectional models of 
the hydraulic control mechanism and of the pump 
assembly are used, while other models are those of 
the main wheel drive and differential unit and the 
steering unit. 

We formed the opinion that this part of the 
instructional work is carried out in the spirit recom- 
mended by the recently formed Institution of Agri- 
cultural Engineers, the aim of which is to raise the 








standard of British agricultural engineering, and the 
Ferguson machinery may be looked upon both in its 
design and manufacture as an important contribution 
towards this desirable end. 








Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of 
our correspondents.) 


“THE MORAL OF MEAL MONDAY.” 


Srr,—Your leading article under the above title has 
been brought to my notice, and I feel that I must reply 
and give the student’s attitude to the question. 

You have based your argument on the recommenda- 
tions of the National Union of Students, but do not 
prove in any way that, in fact, the modern student is 
less intelligent than his predecessors. It will be admitted 
that the student of old returned with his bag of meal 
under his arm on Meal Monday evening to’bare lodgings, 











brought about by the shrinking of the copper coating. To 
support his argument he reproduced Ewing’s curves 
showing that a longitudinal compression increases the 
permeability of nickel. The fact seems to have escaped 
Dr. Kussmann that a lateral compressive stress upon a 
nickel wire, while increasing the permeability in lateral 
directions, reduces the permeability in the longitudinal 
direction. 

It is perhaps not as generally known as it should be 
that a direct stress produces complementary changes in 
permeability in the direction of the stress and in directions 
at right angles. A. G. WARREN. 

16, North Park, Eltham, S.E.9, 

December 23rd. 








SHORT NOTICES. 


Steam Generators. By Dipl. Ing. D. W. Rudorff. 
London: Charles Griffin and Co., Ltd., 42, Drury Lane, 
W.C.2. Price 10s. net.—This book describes the con- 
struction and design of a number of the special boilers 
developed during recent years, which are different in 








FIG. 8—-TRACTOR ASSEMBLY LINE 


but in those days meal was the staple diet of the people— 
and were not most homes rather bare ? 

Without doubt many great pioneers had a hard educa- 
tional struggle, but there are men living to-day who have 
not had such a struggle, but who will make as deep a 
mark on their times as their early counterparts. 

Character depends so much on the individual and on 
the environmental influences at work during its formation. 
Should the student be “up against it” from the start, 
he will tend to become embittered, difficult, unsociable, 
and pessimistic—characteristics which I venture to suggest 
are the very worst an engineer should possess ! 

Glasgow University, where I am at present studying 
naval architecture, has ‘“‘ Meal Monday ”’ holidays on the 
third Mondays of November and February, and very 
welcome breaks they are! Well-planned four-year courses 
in all branches of engineering and naval architecture 
have been in operation for fifteen years now, and a four 
years’ course in pure science has existed for a longer 
period. Two hostels for men and one for women have 
been open for the past fourteen years at least. There 
are men’s and women’s unions and a multitude of clubs 
and societies of a cultural scientific and technical character. 
The student on paying his matriculation fee automatically 
becomes a member of the athletic club, which has two fine 
sports grounds. There are Students’ Representative 
Council, University and private committees to list and 
inspect lodgings. A large reading room is in course of 
construction, and a free voluntary medical scheme for 
first-year students is now in operation. 

So you see that Glasgow University has met to a very 
large extent the requirements of the National Union of 
Students as far as they affect the physical well-being of the 
“student body,” and I assure you that to offset the 
greater physical comforts we enjoy to-day we have to 
study harder and learn a great deal more than your 
‘“‘meally ’’ student on account of the present advanced 
position of scientific knowledge. 

In conclusion, I think I express the feeling of most 
students when I say that the period spent at the university 
is to us the greatest adventure of our lives. The student 
in his heart of hearts is keenly alive to the dangers which 
you have pointed out so clearly. 

Epmunp F, J. PLOWDEN. 

Cardross, Dunbartonshire, 

December 22nd. 





CONTROL OF MAGNETIC QUALITY BY 
SURFACE TREATMENT. 

Srr,—In your issue of October 28th there was a letter 
from Dr. A. Kussmann, suggesting that the abnormal 
permeabilities produced in nickel and iron wires by surface 
treatment, as reported by Dr. T. F. Wall, might be due to 


design and working principle from the orthodox water- 
tube boiler. It opens with a chapter dealing with the 
characteristics of special boiler types. Following sections 
deal with the Benson boiler, the Sulzer monotube steam 
generator, the steamotive, the Velox steam generator, 
the La Mont boiler, the Schmidt Hartmann boiler, the 
Loeffler boiler, the Vorkauf boiler, the Huettner turbine 
boiler, and other unusual types. In order to make the 
survey as complete as possible, the author has included a 
discussion of a number of recently patented inventions 
which may be of importance in future developments. 
Throughout the book the information is supplemented 
by drawings and tables. All students of steam generation 
will find the book a valuable guide to modern develop- 
ments, notwithstanding the fact that in some parts the 
information is somewhat abbreviated. 


A Pocket Book for Mechanical Engineers. By D. A. 
Low, M.I.Mech.E., edited by B. B. Low, M.A., 
A.M.I. Mech. E. London: Longmans, Green and Co., 
Ltd., 39, Paternoster Row, E.C.4. Price 10s. 6d. net.— 
The new edition of this valuable little book, which has 
been revised from time to time since 1898, has been 
brought up to date by Mr. B. B. Low, and 240 pages of 
new information added since the last issue some years 
ago. The new matter principally concerns ropes, notes 
on materials, properties of rolled steel sections, ball 
and roller bearings, gearing, properties of steam, internal 
combustion engines, cutting tools and grinding wheels, 
and Brinell hardness testing. It is well illustrated with 
diagrams and sketches and contains many useful tables. 


Workshop Calculations, Tables and Formule. By 
F. J. Camm. London: George Newhes, Ltd., Tower 
House, Southampton Street, W.C.2. Price 3s. 6d. net.— 
This book deals with the methods of calculation involved 
in the solution of workshop problems commonly encoun- 
tered by draughtsmen, fitters, machinists, students, and 
others. It gives in a clear concise way a considerable 
amount of mathematical formule, tables and data relating 
to force, energy, power, heat, time, velocity, electrical 
units, pulleys, levers, gearing, screw cutting, slide rules, 
&e. This little reference book will be of much value to 
those for whom it has been written. 


Aluminum. By D. B. Hobbs. Milwaukee, Wis.: 
Bruce Publishing Company, 524, North Milwaukee Street. 
Price 3 dollars net.—The object of this book is to provide 
students with a practical source of reference on the 
composition, properties, and working of aluminium. It 
is divided into two sections. The first deals with the 
history of aluminium, the mining of bauxite, the manu- 
facture of aluminium, its casting, properties, forming, 
machining, joining, finishing, and applications. The 
second part of the book describes the procedure to be 
adopted in the making of various articles in the metal. 
The volume is well illustrated. 





the magnetostrictive effect of the compressive stress 
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Concrete Petrol Tanks. 


A 8ySTEM whereby concrete can be rendered impervious 
to petrol and petrol vapours has been developed in France 
by La Paroi Hydraulique. The agents for Great Britain 
and the Empire is International Technical Develop- 
ments, Ltd., of Thames House, Millbank, London. 
Construction is carried out in such a way as to 
provide a continuous sheet of water in the thick- 
ness of the floor, walls, and roof of the tank. This 
water seeps through the porous concrete, wetting 
thoroughly and rendering it perfectly petrol-tight. As 
the heavy concrete wall presents a higher thermic inertia 
than the metal walls generally used, the tank has the 
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Fic. 1—DETAILS OF HOLLOW TILES 


additional advantage of maintaining a more even tempera- 
ture of the liquid it contains, avoiding variations 
in the pressure of the fumes above the liquid, and reducing 
evaporation of the petrol. Although intended originally 
for petrol, tanks in this new construction can be used 
for any liquid which does not mix with water. In the 
case of fuel oil or heavy oils with a high freezing point, 
the construction presents the advantage that the sheet 
of water can be kept in circulation, and heated so as to 
avoid freezing of the contents of the tank. 

In the construction of the tank, a specially designed 
type of hollow tile is used to provide the ducts for the 
water. These tiles are about 8in. by 16in., and just over 
ldin. thick. Their main ducts run lengthwise, but the 











FiG. 2—ARRANGEMENT OF REINFORCEMENT 


members separating adjacent ducts are pierced with 
openings so as to form a system of cross ducts through 
which water can flow. 

The two side edges of the tiles—Fig. 1, C—are curved, 
one edge being concave and the other convex. This 
arrangement allows the edges to be joined whether the 
two adjacent tiles lie in a straight line or along a curve. 
The corners of the tiles are cut in some types A, while in 
others, B, only the two lower corners are cut off. The last 
named are provided with a V notch in the centre of the 
upper edge. The purpose of the cut corners and of the 
notches is to permit the placing of reinforcing rods in the 
concrete at right angles to the plane of the tiles. 

The first step in the construction of such a reservoir 
(Fig. 6) is to lay a concrete foundation, either on the 
ground (in the case of a reservoir above ground) or in 
the bottom of a suitable pit (in the case of an under- 
ground reservoir), On this foundation one layer of 





reinforcing rods is spaced 8in. apart in one direction 


and l6in. apart in the direction at right angles. 
Short vertical rods, hooked at either end and carrying 
a@ small cube in either ceramic material or concrete, D, 
are fixed to the intersections of the layer of rods, and the 
first layer of the concrete floor is cast. The thickness of 
this layer depends, of course, on the-size of the reservoir 
and the resistance required. 

The hollow tiles are laid over this concrete layer as 
rapidly as it is cast, and so placed that the vertical rein- 
forcing rods will project through the small square holes 
formed where four corners of four adjoining tiles, E, or 
two corners and the V slot in the top of the adjoining tile, 
F, meet. The hole itself is filled by the cube in ceramic 
or concrete, which has been slipped on the vertical 
reinforcing rods, G—Figs. 1 and 2. 

An upper layer of reinforcing rods is laid over the tiles, 
and the intersections fixed to the upper ends of the vertical 
rods. The upper layer of concrete can then be cast over 
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FIG. 3—ARRANGEMENT OF TANK 


the tiles. In casting the floor of the tanks, two small 
depressions have to be left. One of these (A, Fig. 3) 
is left in the lower layer of concrete, and is connected 
by a pipe, B, with the outside of the tank. Water from 
the system of ducts drains into this depression, while the 
pipe permits the water to be drained off from the walls 
if need be. The other depression C is left in the upper 
layer of concrete. It serves to collect the last few drops of 
petrol when the tank is emptied. 

The walls of the tank are built on the same principle 
as the floor. An ordinary concrete form is used, and the 
two layers of reinforcing rods, with the hollow tiles between 
them, set in place. Concrete is then filled into the form. 
Pipes D by which petrol can be filled into and drained 
out of the tank are inserted in the wall in such a way as 
to cause the least possible interruption in the water 
duct system. For this purpose iron or steel piping 
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Fic. 4—DETAIL OF PETROL PIPE 


(H, Fig. 4) is used. Two large washers are welded on to 
the pipe so as to form wide circular ribs. The spacing 
of these ribs is such that one, J, will lie flush with the 
inner face of the tank wall, while the other, K, is flush 
against the inner face of the layer of hollow tiles. A 
third washer L, slipped over the pipe, but not welded, is 
pushed flush against the outer face of the tiles. This 
arrangement avoids water leakage and maintains a 
perfectly petrol-tight joint. 

The roof of the tank is constructed in the same way 
as the floor, a lower layer of concrete containing one layer 
of reinforcing rods being first cast, then the tiles laid, 
and the upper reinforcing rods embedded in an upper 
layer of concrete. Breathing pipes (E, Fig. 3), to relieve 
any excessive pressures which may arise in the tank, and 
a manhole F to give access to the interior, are provided 
in the roof. The breathing pipes are fixed in the roof in 
exactly the same way as the petrol inlet pipes. The 
manhole, formed by a short piece of iron pipe about 2ft. 
in diameter, is fixed in the roof in the same manner. 
Closure of the breathing pipes is provided by safety valves, 





which act only when the pressure in the tank becomes 
dangerous. The manhole closure is obtained by welding 
a wide flange (M, Fig. 5) into the top edge of the manhole 
pipe N. In this flange a circular trough is cut, in which a 
ring of Klingerite P or other similar material is placed. 
Around the edge of the cover R formed from sheet iron 
a ring S bearing a ridge is welded. This ridge fits into the 
trough in the manhole pipe flange, top and flange being 
held together by clamps T hinged on to the manhole pipe. 
On the top of the tank a small water reservoir (G, Fig. 3) 
is also provided, It connects with the ducts in the layer 
of hollow tiles, so that by filling water into the reservoir 
the whole system of ducts in the roof, walls, and floor 
of the tanks can be flooded. Water is maintained in the 
reservoir so as to provide a slight hydrostatic pressure 
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FiG. 5—-DETAIL OF MANHOLE 


and make up for any evaporation from the outer surface 
of the tank walls. Once the ducts have been filled with 
water, normal seepage suffices to cause the whole thickness 
of the tank wall to be saturated with water. When it has 
taken place any leakage in the tank can be easily dis- 
covered, since leaks in the inside will cause pools of water 
to form in the bottom of the tank, while leaks to the 
outside will be detected by an undue drop of the water 
level in the reservoir. Once the tank has been filled with 
petrol any leakage which may take place will be to the 
layer of water. It can be immediately detected because 
the petrol will rise to the surface of the water reservoir. 

For calculation purposes the wall may be considered 
as a true monolith and designed to stand up against the 
effects to which it may be subjected accordingly. 

An interesting result of the thermic inertia of the 











FiG. 6—-CONCRETE PETROL TANK 


concrete tank walls is to maintain both temperature and 

ressure in the tanks much more even than is possible 
in a metal tank. Pressure graphs made to show the 
variation in pressure above a tank filled with petrol are 
revealing. In the case of a concrete walled tank the 
variations in pressure were taken over a week. The 
highest pressure recorded was about 2} grammes, reached 
during the afternoon, while the lowest pressure was 
—2 grammes, reached a little after midnight, 

A metal tank, subjected to identical temperature 
variations, showed a daily rise in pressure to between 
14; and 16 grammes, with one point up to 19 
grammes. At night the pressure dropped to between 
—3 and —6 grammes, 
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Rail and Road. 


Roap ACCIDENTS IN NOvVEMBER.—Figures issued by the 
Minister of Transport show that during November 613 
persons were killed and 19,715 injured on the roads of 
this country. 

THE GERMAN AUTOBAHN.—On Thursday, December 
15th, the 3000th hectometre of the German autobahnen 
was Officially opened. It marked the completion of the 
southern section of road which will eventually encircle 
Berlin. 

TRANsPoRT IN AMmERICA.—The Railroad Committee 
which has presented its report in the United States recom- 
mends that a Transport Board responsible for all modes of 
transport should be set up. It also suggests the establish- 
ment of a court to have exclusive jurisdiction in matters 
of railway organisation. 

A Lone AMERICAN BrinGE.—A new bridge, costing 
nearly 6 million dollars, is to be built across the Narrows 
of Puget Sound, near Tacoma, in the United States. It 
will have an overall length of 5560ft., with a suspension 
span of 2600ft. and side spans of 1300ft. The new structure 
will carry a roadway 26ft. wide. 


PROPOSED RatLway ELxectriFicaTIon IN ScOTLAND.— 
In a memorandum submitted by Lord Provost Dollan to 
the Unemployment Committee of the Glasgow Corpora- 
tion, it is proposed that the Cathcart Circle Railway and 
other suburban railways, and the lines to the Ayrshire 
coast resorts, should be electrified. 


LinE SussipENcE on G.W.R.—On Friday morning, 
December 16th, a Great Western Railway Company 
ganger discovered a hole several feet wide between the 
two sets of rails on the main line between Truro and 
St. Austell. It is believed that old mine workings in 
close proximity were affected by recent heavy rain and 
caused the subsidence. 


New RoxirNG Srock In THE Unrrep States.—During 
the first ten months of this year the Class I railways 
in the United States placed 160 new steam locomotives, 
98 new electric and oil locomotives, and 13,009 new freight 
cars in service. At the beginning of November the railways 
had on order 5153 freight cars, 7 new steam locomotives, 
and 28 new electric or oil-engined locomotives. 


A Larce Rartway Wacon.—-A wagon with a working 
load capacity of 300 tons has beenordered from Head, 
Wrightson and Co., Ltd., by the English Steel Corpora- 
tion for use in main line transport and in the company’s 
Penistone Works. Of all-steel welded construction, the 
wagon will be 60ft. long over the buffers. It will run on 
four six-wheeled articulated bogies, and be capable of 
negotiating curves of 85ft. radius. 


G.W.R. Srienat-Bsox Frre.—On Thursday, December 
22nd, a fire occurred in the signal-box of the Great Western 
Railway Company at Westbourne Bridge, near Royal Oak 
Station. The box was used chiefly for controlling the 
arrival of empty trains at Paddington. Electrical signalling 
apparatus was damaged and, although temporary appa- 
ratus is being installed, the box itself will probably be 
out of service for some time. 


G.W.R. APpPorixnTtMENTS.—The Great Western Railway 
Company announces the following appointments :—Mr. 
H. E. Hedges, head of section, general manager’s office, 
Paddington, to be assistant to general manager, Padding- 
ton; Mr. G. Matthews, divisional superintendent, Swansea, 
to be principal assistant to the superintendent of the 
line, Paddington; Mr. W. 8S. H. Williams, divisional 
superintendent, Gloucester, to be divisional superin- 
tendent, Swansea; Mr. 8S. G. Hearn, assistant divisional 
superintendent, Newport, to be divisional superintendent, 
Gloucester. 

Train CrasH IN Roumania.—On December 24th two 
trains on the Galatz-Chisnau line in Roumania collided 
head on and it is reported that ninety-three people were 
killed and 147 injured. According to The Times corre- 
spondent, it is alleged that the accident was caused by the 
assistant stationmaster in Galatz ordering the two trains 
to cross at Frecatzei instead of Etulea, where they usually 
cross. The stationmaster at Frecatzei, who did not know 
that this order had been given, let the train from Frecatzei 
go on when the stationmaster at Etulea had already sent 
his train forward. 


Rattway TRANSPORT IN SWEDEN.—The report has 
been issued of a committee set up in 1936 by the Swedish 
Department of Communications to study the problems 
and prospects of merging small private railways with 
the State Railways. Of the 16,883 kiloms. of railways 
in the country, 7901 kiloms. belong to the State and the 
remainder to companies. It is proposed that twenty-two 
of the companies owning 686 kiloms. of line shal] remain 
under their present ownership and all the remainder 
should be purchased by the State Railways. The proposed 
programme would take about five years to complete. 


Gas GENERATOR Buses FoR Moscow.—Tests have 
been completed in Moscow of a new gas generator bus, the 
first of its kind in the U.S.S.R. The bus has made runs 
aggregating 435 miles, during the last of which it developed 
a speed of 36 miles an hour. The bus was built of standard 
pares produced by the Stalin AutomobileWorks in Moscow. 

he gas generator is placed in a cabin behind the driver’s 
seat, but is separated from the passenger seats. Sufficient 
small wooden blocks are carried for a run of 68 miles. 
The performance of the bus has been so satisfactory that 
the Moscow Motorbus Trust is to build ten more of these 
vehicles in the near future for the complete service of one 
of the suburban routes of the capital. 

L.M.S. SHocok-aBsorBine Wacons.—Following the 
successful introduction last July of one hundred special 
shock-absorbing wagons for the conveyance of sanitary 
and concrete pipes, glass, machinery, carboys of acid, and 
other traffics, which are particularly susceptible to shock, 
the London, Midland and Scottish Railway Company 
decided to build at its Derby works a further hundred of 
these vehicles, of 12 tons capacity each. The first of these 
additional vehicles will be ready for service in February. 
The shock-absorbing wagons, which were designed after 
extensive research and experiment, incorporate a special 
springing system which entirely absorbs normal shocks, 
and ensures the safety of goods carried. 








Miscellanea. 





Gas OvuTpuT IN THE British IsLes.—During the past 
twelve months 1213 undertakings in the British Isles had 
an aggregate output of 361,493 million cubic feet of gas, 
an increase of 4674 million cubic feet on the previous year. 
The total number of consumers was just under 11,777,300. 


LarGE TURBINES ORDERED FOR GRAND COULEE PRo- 
secT.—In connection with the Grand Coulee Dam power. 
project in the United States, three 150,000 H.P. vertical- 
shaft water turbines have been ordered from the Newport 
News Shipbuilding and Dry Dock Company. The con- 
tract is valued at nearly 1} million dollars. 

Worip Coat Ovurrur.—aAccording to statistics of the 
Imperial Institute, the world output of coal, including 
anthracite, bituminous coal, brown coal, lignite, &c., 
during 1937 totalled 1510 million tons, as compared with 
1420 million tons in 1936. Of the total produced in 1937, 
the output of the British Empire was 313 million tons. 


EpucationaL Firm.—We are informed by 
Motors, Ltd., Witton, Birmingham; 6, that a film of the 
various departments of the works, depicting processes 
in the manufacturing of electric motors and dynamos 
has been taken. The firm is prepared to lend this 
film free of charge to any recognised engineering society or 
body. The film is in two spools, lasts for approximately 
half an hour, and is of the standard 16 mm. Kodak size. 


ScHEME FoR A Gas Grip in West YORKSHIRE.—It is 
announced that the first gas grid in the country is to be 
laid down in West Yorkshire and will be sponsored by the 
United Kingdom Gas Corporation, which controls seventy- 
three undertakings in contiguous groups in various parts 
of the country. The scheme involves the linking up of 
gas undertakings serving nineteen different communities, 
and the systems will be interconnected with 76 miles of 
underground high-pressure pipe with trunk lines 18in. 
in diameter. Areas covered by the scheme will be Castle- 
ford, Drighlington, East Ardsley, Elland, Featherstone, 
Harrogate, Knottingley, Malton, Sherburn, Normanton, 
Otley, Pudsey, Rothwell, Yeadon and Guiseley, York, 
Easingwold, Garforth, Hemsworth, and Kippax. As an 
integral part of the project, these areas will be interspersed 
with large gas-producing and purifying plants of the 
latest design, erected at colliery pitheads, to supplement 
existing sources-of gas supply. Erection of the first of 
these plants is now well advanced. 

ENnGrInE DEcARBONISING.—A new method of engine 
decarbonising has been evolved at Ford Works, Dagen- 
ham, for dealing with the large number of engines returned 
to the factory for reconditioning under the engine exchange 
plan. To remove carbon deposits from valve seats and 
other parts of the cylinder block itself, a stream of fine 
shot is directed on to the parts to be cleaned. The com- 
pletely dismantled block is placed in a cabinet and the 
operator sprays the shot, forced through rubber tubing 
by compressed air, on to the carbon. All machined sur- 
faces are protected by a mask. The cabinet is completely 
encased, the operator working from the outside, his arms 
in gauntlets and his eyes protected by thick glass. Cylinder 
heads are treated in the same way. The efficiency of the 
methods when applied on the scale possible at the Ford 
factory is shown by the fact that one man can decarbonise 
from eighteen to twenty blocks in an hour. Before the 
new equipment was brought into use eight men together 
could attain an output of only five blocks in an hour. 


REFUGEES FROM GERMANY.—We have received the 
following appeal from Messrs. H. S. Ba (H. B. 
Barnard and Sons, Ltd., Glyn Street, Vauxhall, S.E.11), 
Ernest M. Gollancz (Philipp and Lion, 28, Finsbury 
Square, E.C.2), and Felix L. Levy (George Cohen, Sons 
and Co., Ltd., 600, Commercial Road, E.14) :—‘‘ It has 
always been the boast of the Anglo-Jewish Community 
that it has supported its own poor without outside assist- 
ance, whilst at the same time contributing its full share 
towards national charities. The task has now become 
too great and for the first time in history it is forced, 
against its inclination, to appeal to the general public 
and to industry. During the last five years the Anglo- 
Jewish Community has contributed some £2,000,000 
towards helping the German and Austrian refugees. This 
sum is now exhausted, and a further world-wide appeal 
is now being made for an additional £5,000,000, of which 
the Anglo-Jewish Community has -undertaken to be 
responsible for £2,000,000 and the Jewish Community in 
the United States for £3,000,000. Of the English share, 
nearly £500,000 has already been contributed by Anglo- 
Jewry. Cheques should be made payable to the Council 
for German Jewry, and will be gratefully received by any 
one of the signatories. 


Batus FoR ELECTRO-PLATING OF TiIN.—For some years 
there have been available methods of producing coatings 
of tin by electro-deposition from either acid or alkaline 
baths. Two new publications of the International Tin 
Research and Development Council describe the respec- 
tive merits of these baths for special purposes. 
solutions have been investigated by 8. Baier and R. M. 
Angles. It is stated that stannite baths have to be used 
with care owing to their liability to oxidise, but stannate 
solutions can be used over a wide range of concentrations 
and plating conditions, which latter affect the cathode 
efficiency of the process. Tin anodes are satisfactory if 
the current density is controlled so that an oxide film is 
formed and maintained over them in the way described 
in the report. The effects of addition agents and chlorides 
are considered, and methods for the analytical control of 
the plating solutions are described. Acid solutions have 
been investigated by A. W. Hothersall and W. N. Brad- 
shaw. Particular attention is given to the effects produced 
by the three addition agents which had previously been 
found to be all necessary. Different combinations of 
addition agents in baths of the same basic composition 
were worked for nearly six months at intervals during 
which time test deposits were made to determine appear- 
ance and covering power of the deposits. The effects of 
several types of protective colloid were examined, and it 
was found that two gave satisfactory results over reason- 
ably long periods of use. An appendix gives details of 
the preparation and control of that solution which con- 
sistently gives a good deposit over the longest period. 


Alkaline | 





Air and Water. 


SrocxHoitm-Moscow Arr Service.—Following experi- 
mental flights during the summer months of 1937 and 1938, 
it is now proposed to institute an air service between 
Stockholm and Moscow during the six months May- 
November, 1939. One flight will be made in each direction 
every day. 

Warsuip CONSTRUCTION IN FRANcE.—According to the 
French Minister of Marine, that country will have new 
warships, aggregating a tonnage of 300,000, ready for 
service in 1942. During the coming year the naval dock- 
yards would have under construction 130 vessels, totalling 
340,000 tons. 

Port Works at Osaka.—During the next seven years 
it is planned to spend 32 million yen on improving the 
port facilities of Osaka, the second largest city in Japan. 
The three principal rivers are to be dredged and one of 
them, the Kidzugawa, which at present is able to accom- 
modate vessels of 1000 tons, will eventually take ships of 
10,000 tons. 

A Froatine Horet ror Arr PassENGERS.—At Mozam- 
bique, on the Imperial Airways African route, passengers 
are to be accommodated on a new floating hotel. A vessel, 
the “‘ Richard King,”’ is being converted into a house-boat 
with accommodation for thirty passengers. The company 
has a similar house-boat, the “‘ Mayflower,” on the Nile 
at Rod-el-Faraq, Cairo. 

ProposED New Cross-CHANNEL AIR SERVICE.—A 
scheme for a new cross-Channel air service between 
Hastings and Le Touquet has been proposed. At its next 
meeting the Hastings Town Council will be asked to con- 
sider applications to develop its £100,000 airport site for 
civil and commercial flying. This site has been abandoned 
as a@ municipal aerodrome after five years’ work. 


CiypDE SHipsuILDInc.—During the past twelve months 
117 ships, totalling 443,615 tons, were launched from 





Clyde shipyards, and marine engines aggregating 914,639 . 


1.H.P. produced by local firms. Warships in course 
of construction include two battleships, three depét 
ships, one aircraft carrier, and six cruisers, twenty 
destroyers, four submarines, and a number of smaller 
craft. 

Death or Mr. E. J. Macinness.—lIt is with regret 
that we note the death of Mr. E. J. Maginness, the late 
Deputy Director of Dockyards, on December 25th. He 
was educated at the Royal Naval College, Greenwich, 
and from 1902 to 1905 he was a constructor at Chatham 
Dockyard ; from 1905 to 1912, constructor at Portsinouth 
Dockyard; from 1912 to 1915, chief constructor at 
Pembroke ; and from 1915 to 1918, chief constructor at 
Chatham. 

RE-ENGINING OF Unton-CastLE Livers.—Recently 
the ‘‘ Winchester Castle,’’ the last of the five Union- 
Castle liners to be’ re-engined, left Belfast on her 
trials, and she will go into commission in January. 
The cost of the contract, which wgs placed with 
Harland and Wolff, Ltd., was over a million pounds. 
It was stated that Harland and Wolff, Ltd., is to soon take 
up another contract with the company for the conversion 
of five liners from coal to oil burning. 


SourHampton Ark Base.—At a meeting of the South- 
ampton Harbour Board on Thursday, December 22nd, 
Sir Sidney Kimber introduced a report which intimated 
that the Government considered the Board would have 
to produce a Bill in Parliament to establish an air base. 
The Government was prepared to pay the cost of the Bill, 
which would come up next spring. He went on to say 
that possibly eighteen months will pass before the reserved 
area in Southampton Water will be used for flying. When 
the Bill is passed it will give the Board power for making 
charges for the use of the reserved area by aircraft. 


Arr Controt In Norway.—In October last the Army 
Bureau and the Air Council of the Ministry of Defence in 
Norway ceased to exist and their duties were taken over 
by Forsvarsdepartementets Kontor for Luftforsvaret (the 
Air Defence Bureau of the Ministry for Defence) and 
Statens Luftfartstyre (the State Aviation Board). The 
first-mentioned is concerned only with military and the 
latter with civil aviation. The head of the Air Defence 
Bureau is also head of the State Aviation Board. The 
latter has the same executive authority as the old Air 
Council and, in addition to acting as an advisory body, it 
deals, inter alia, with flying licences and the superintending 
and inspection of aircraft. 

Etecrric ProPputsion oF Sxips.—In a paper read before 
the North-East Coast Institution of Engineers and Ship- 
builders, Mr. L. R. Horne said that the electric propulsion 
of ships began in 1839, when a Russian scientist Yakobi 
built a boat, capable of carrying twelve passengers, and 
propelled it by an electric motor fed by a battery. Speaking 
of electric propulsion at the present time, Mr. Horne said 
that in the field of high-powered installations electrical 
ropulsion by turbo-alternators had proved itself adequate 
for the highest powers. It claimed advantage where 
maneuvring was of the highest importance, and in the 
latest installations the margin between the full-speed 
efficiencies and the first cost of the turbo-electric and the 
mechanically geared turbine was very small. 


Frencw Mercantite Martwe.—In an interview with 
the Press recently the French Minister of Marine discussed 
plans for State assistance in modernising and strengthen- 
ing the country’s mercantile marine. He said at the 
beginning of last year the fleet consisted of 36 cargo- 
passenger ships of less than fifteen years, 71 cargo-passen- 
ger ships of fifteen years and over, 76 cargo ships of less 
than fifteen years and 236 of fifieen years and over. 
There was a danger that in a few years all the imports 
from the country’s overseas possessions would have to be 
carried in foreign vessels. He said that in order to avoid 
this, an effort should be made to permit private capital 
to be invested in shipping undertakings. Otherwise in a 
few years it would be necessary to expend several milliards 
of frances in order to renew the whole of the colonial fleet. 
If for 240 cargo steamers of fifteen years and upwards, 
with a speed of 10 knots, an equal number of motorships, 
with a speed of 13 to 14 knots, were substituted, the trans- 
port capacity of the fleet would be increased by one-third, 
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ECONOMY IN THE PRODUCTION 
‘ ARMAMENTS. 


In the resorts of engineers there has been a good 
deal of talk recently about the restriction which 
excessively rigid inspection and unnecessarily fine 
limits may cause in output of war materials. 
Examples are quoted of the illogical insistence of 
inspectors, on adherence to dimensions given in 
drawings, of designs which cause delay because 
sufficient attention has not been paid to the 
problems of manufacture, of the insistence upon 
the employment of materials of an unnecessarily 
high quality, and of the finish of parts in which 
finish is not really essential. Such problems as 
these have been discussed time out of mind. But 
they have become of exceptional importance at 
the present moment when rapid output of warlike 
materials is held to be essential, and when the need 
to keep costs of manufacture low in order to avoid 
further raids upon the taxpayer’s pocket must be 
considered, 

Since there is no smoke without fire, it 
may be assumed that there are real grounds 
for such complaints as those we have indica- 
ted, and it may be true as some have suggested, 
that a general inquiry into the whole question 
is called for. Where manufacturers are working 


OF 


for themselves alone—say, on the production of 
carpet sweepers, bicycles, motor cars, and so forth 





—they not only devise methods of rapid manufac- 
ture, but are careful to ascertain that the methods 
are the most economical possible. If necessary, they 
modify the design of parts in order to facilitate pro- 
duction. Furthermore, consciously or uncon- 
sciously, they adopt the system advocated by 
Dr. Schlesinger and regulate tolerances and 
finish so that the parts affected may be 
of a standard no higher than that essen- 
tial for the accurate operation of the machines. 
Such complete liberty of procedure is rarely 
allowed to those who undertake Government 
contracts. Modification of a design which has 
been approved by a Government Department 
is extremely difficult to effect even when the merits 
of the change can hardly be denied. There is much 
excuse for this rigidity. In war material such 
vast numbers of articles are required that any 
change, even of an apparently minor order, may 
have serious consequences. In any case it will 
probably involve the carrying of more spares and 
may complicate the difficulty of maintaining 
material during a campaign. Critics of the 
Admiralty, the War Office, or the Ministry for Air 
should at least acknowledge the possibility that 
the peculiar circumstances override considerations 
which would prevail in ordinary commercial prac- 
tice. It is manifestly desirable in the highest 
degree that in the case of warlike stores there 
should be as few patterns as possible, and that 
interchangeability should be carried as far as 
humanly possible. Hence, it is clear that if a 
certain design has got into circulation, modifica- 
tions should only be effected under the press of 
circumstances. It may be more economical, even, 
to continue to use a costly design than to adopt 
a new one; the solution of that problem must be 
sought by the military authorities. It depends upon 
a great number of circumstances of which the 
manufacturer can have no knowledge—the geo- 
graphical position of certain military units, the 
nature and design of the material already in their 
possession, the rapidity with which spares can be 
supplied, the likelihood of the units being called 
at an early date upon active service, and so on. 
All such things as these and many more at which 
we can only guess, are operative to prevent the 
munitions of war being produced under the 
same conditions that prevail in ordinary commercial 
practice. It is, in fact, not easy to make the 
ordinary laws of economics fit in with armament 
production in critical times. 


for the methods which, so it is alleged, are followed 
by the military authorities, there appear to be 
some grounds for believing that improvements 
which would accelerate the output of armaments 
and reduce their cost are not impossible. We have 
heard it suggested that current designs should be 
examined by an independent committee of engi- 
neers with a view to discovering improvements. 
We have too little faith in committees, and too 
much acquaintance with their dilatoriness, to hope 
for much in that direction. But whilst it may be 
impossible for a committee to do much service in 
that direction it does seem to us of some 
importance that the criticisms should be col- 
lected and examined. No doubt many of them 
are groundless, but at the same time there 
would appear to be reason for believing that in not 
a few cases economy of production could be effected 
by modifications of design, relaxation of inspec- 
tion where rigid adherence to dimensions is not 
essential, and by the employment of less costly 
materials. We are not suggesting for a single 
moment that a departure should be made from the 
highest standard, but that a differentiation should 
be made between those parts which call for the 
first order of excellence and those which are 
just as serviceable at a lower standard. 


Words and the Engineer. 


As year succeeds year and progress treads upon 
the skirt of progress, the difficulty of expressing 
ideas without a trace of ambiguity increases. 
New materials, new processes, new devices, come 
into being and names have to be found for them 
to distinguish them quite clearly from each other 
and from their predecessors. Sometimes the old 
and familiar word which seemed quite appropriate 
to the thing of the past is felt to fit ill with the 
modern development. We may instance “ boiler,”’ 
which, spreading as it did from the very simple 
kettle or pot of Newcomen and Watt’s time, to the 
later development of tank boilers of one kind 
and another—Cornish, Lancashire, Marine, Loco- 
motive—was still not overworked. But when 





boiling seemed to be hardly an appropriate word 





But when every possible excuse has been made | “ 


for the conversion of water into steam in water 
tubes, the term “steam generator” found some 
advocates, yet it has never displaced the old word. 
Nevertheless, ‘‘ machines” for the production of 
steam which have no resemblance to and little 
kinship with the boilers of our ancestors, 
do seem to call for a _ distinctive title, 
for, as matters stand, compound words, like 
‘* forced-circulation boilers,” have to be used 
to express our meaning. We see the same thing 
happening in many other fields. A good example 
is presented by modern welding practice. Welding 
meant of old the union of two metallic surfaces 
in a plastic condition by hammering. When 
pressure welding came in the retention of the word 
was natural enough, but what are we to say to fusion 
welding which has no trace of resemblance with 
the ancient craft and is much more nearly akin 
to brazing or soldering? As a final example 
we take the adoption of the word diesel—with a 
small “‘ d ”—for all types of compression-ignition 
engines, although the characteristics of the engine 
developed by Rudolph Diesel are absent. 

The object aimed at in scientific nomenclature 
is the removal of all trace of ambiguity by making 
every word mean one thing and one thing only. 
It is still a long way from attainment in engineering, 
and always will be in an art which is continually 
progressing. The Committee of the B.E.S.I. 
which is now busy on the problem will have to be 
in permanent session if it wishes to keep pace 
with the fluidity of language which continual 
advance demands. Probably we shall always 
have to rely in some cases on context even when 
the words are used correctly and precisely and still 
more when they are used, as they always have been 
and always will be, with a certain measure of 
freedom. The human mind resents being bound 
down to a single meaning ; it likes to be able to 
use its words for the purpose it has in view. 
Lewis Carroll knew his fellowmen and sym- 
pathised with them when he wrote his famous 
discussion on “Glory.” “But ‘glory’ doesn’t 


mean ‘a nice knock-down argument,’’’ Alice 
objected. “When I use a word,” Humpty 
Dumpty said in a rather scornful tone, “‘ it means 


just what I choose it to mean—neither more nor 
less.” “‘ The question is,” said Alice, “ whether 
you can make words mean so many different 
things.” ‘The question is,” said Humpty 
Dumpty, “which is to be Master—that’s all.” 
And then to round off the discussion he flung 
impenetrability ”’ at Alice’s head. A good 
many years ago some physicist—we forget 
who, but it would be just like Rankine— 
decided to make a clear distinction between stress 
and strain. Stress was to be the load or force 
and strain the deformation resulting from it. 
It took a long time for engineers to reconcile © 
themselves to that petrification of two familiar 
words, and even to this day such expressions as 
the breaking “ strain ” are not infrequently heard. 
Even the French language, which lends itself 
to precision, is not invariably free from ambiguity, 
and the German device of piling Pelion upon Ossa 
till we get words as long as the descriptive names 
of Welsh railway stations, leaves not only much 
to be desired in the economy of the alphabet, 
but not a little in the matter of sense. If there 
is any nuance, any variability of meaning, in the 
sub-sections of the words, the meaning may be 
obscure. We are then in the position of an English- 
man struggling with Chinese, who, by using the 
almost inappreciable difference of a half-tone in 
the pronunciation of a vowel—if such there be in 
Chinese—may demand a hat peg for his luncheon 
instead of a point-steak. 

The English language has always been peculiarly 
susceptible to, or, rather, receptive of, word 
changes. One has only to take down a dictionary 
and open the pages at random to find that the 
majority of words have several meanings. Some 
of these meanings are distinguished from each 
other by mere shades of thought; others are 
quite different and it is only by tracing the word 
back through its growth that the connection can 
be found. Literary people take pride in this 
marvelious fluidity and adaptability ; but it is 
anathema to the scientist. His language must be 
rigid and inflexible; there must never be the 
shadow of a shade of a doubt about the idea it is 
intended to convey, and it must, on no account, 
alter. It must be the same to-day and for ever. 
It must be petrified into an unalterable form. 
At first sight one might be led to conclude 
that a dreadful aridity of literary style 
would result. Cases would be easy to quote, 
but, on the other hand, great scientists have 





shown that their ideas may be expressed in 
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elegant language with little or no loss of 
precision. Perhaps that is because they have 


known how to embed the particles of science 
in a matrix of glowing English; they have been 
precise where precision was essential, but have 
allowed themselves to make full use of the liberality 
of the English tongue in the body of their sentences. 





The basis is the mother of pearl—beautiful in 
itself—carrying the pearls of scientific thought. 
It is well that this possibility should be borne in 
mind, for there are some who affect to despise 
literary style when applied to science, forgetting 
that a great truth is all the better for presentation 
in an attractive setting. 








Railway Electrical 


Developments in 


America. 


LTHOUGH the 1938 Annual” Convention of 
pi the Electrical Division of the Association of 
American Railroads was abandoned, by order of 
the Association—as in the case of its Mechanical 
Division, reported in THE. ENGINEER of August 19th— 
the reports of the electrical committees were printed 
and circulated. This was done in order to promote at 
least some written discussion, in the absence of the 
usual active discussion in open meetings. Some of 
the high points of the reports are reviewed in the 
following abstracts. 

Power Supply.—Recent improvements are largely 
in the erection of ‘‘ topping plants” of high steam 
pressure and superheat, with high-voltage turbo- 
generators operating at sufficient back pressure to 
operate lower pressure equipment. Since the steam 
is utilised over a wider thermal range, the result is 
higher efficiency with consequent reduction in the 
fuel cost of power production. At the Logan plant 
of the Appalachian Power Company, one of the 
largest of this type, the boiler operates at 1450 lb. 
pressure, 850 deg. Fah. superheat, and has a capacity 
of 1,000,000 Ib. of steam per hour, so that it would 
require nearly 50 tons of coal per hour when run at 
full capacity. The two 50,000-kW turbo-generators 
are the largest hydrogen-cooled units yet built. 
But “ topping ”’ is not necessary or desirable in plants 
operated with intermittent or seasonal loads. These 
are best modernised by new units of medium steam 
pressures, which are considerably higher than was the 
practice a few years ago, and are now normally about 
500 Ib. to 600 1b. Top pressures are now between 
1200 lb. and 14501b.; and are most efficient and 
economic in application to base load plants. 

Electrolysis.—In alternating-current ele¢trifications 
it is the practice to earth the catenary structure to 
the running rail and so provide a return path of suffi- 
ciently low impedance to assure circuit breaker opera- 
tion and to limit the potentials to earth to non- 
hazardous values. This method is effective, but 
provides an exit for direct current across the area of 
' the structure in contact with earth, with consequent 
electrolysis of the structure. When a railway is 
connected by the installation of impedance bonds, 
as propulsion current by-passes the wayside signal 
break joints, any track of extended length will collect 
currents and distribute them along the track. The 
potential gradient produced by nature is sufficient 
to collect appreciable current. Tracks that are pro- 
pulsion bonded and impedance bonded in areas 
adjacent to tramways or direct-current electrifica- 
tions, collect large direct currents, and when con- 
nected to the alternating-current catenary structures, 
electrolysis of these is a certainty. 

To insulate the structure from the ground is possible 
for the guys, but is not a desirable method of over- 
coming the difficulty. It is generally impossible to 
insulate the pole or main member. The size of the 
contact between the pole and the ground, and the 
weight involved, prolong the life of this part of the 
structure even when no remedy is applied to it. 
Except for the potential gradients during fault to the 
A.C. electrification circuits supported by the structure, 
the structure might be left free to assume the potential 
of local earth after removing the connection to the 
track. This would reduce the rate of damage incurred 
in the positive areas. 

A protective measure used between D.C. sub- 
stations consists in removing the connection of the 
structure to the track and installing a continuous 
lightning protection conductor at the top of the struc- 
ture, on at least one side of the track. This conductor 
is bonded to each structure, and is connected to the 
negative D.C. sub-station buses and to the rail bus 
of A.C. sub-stations. It is most negative adjacent 
to the D.C. sub-station and more nearly positive at a 
point between these D.C. sub-stations. This is also 
true of the track, the gradient in the track and the 
lightning protection wire running in the same direc- 
tion, which assists in providing drainage by the light- 
ning protector over much greater distances than if 
the gradients ran in opposite directions. Such an 
arrangement has been found effective in protecting 
catenary structures between D.C. sub-stations. The 


damage to such structures, however, is not limited 
to those so located, but may affect structures at con- 
siderable distances from the D.C. operation. 

As an appendix to this report the committee 
included a copy of a paper on “ Stray Current Elec- 
trolysis in Australia,” prepared for the Soil Corrosion 
Conference at Washington by C. M. Longfield, Elec- 





trolysis Engineer for the State Electricity Commission 
of Victoria, Australia. 

Electric Heating and Welding—In view of the 
immense amount of damage done to electric equip- 
ment by severe floods in various parts of the country, 
this committee has prepared a review of procedure for 
the application of electrical heat for reconditioning 
such equipment. It also pointed out that there are 
now on the market wires and cables made up with a 
high resistance conductor, and utilised for strictly 
localised heating, as around pipes, valves, and 
sprinkler piping. Its use requires special study, but 
offers an economical and convenient method of pre- 
venting freezing in pipes at isolated points, such as 
pump houses and penstocks. 

Motor Developments.—In fractional horse-power 
motors, an improvement is a thermal overload switch 
built into the motor instead of being mounted on the 
motor terminal box. There is also a new line of high- 
torque, general-purpose capacitor motors, having a 
capacitor-start induction-run design that has high 
efficiency and high maximum output, increases 
starting and pull-up torque, and provides better 
balanced performance. A new all-service permanent 
split-capacitor fan motor having a series-parallel 
winding may be used as a single-speed dual voltage 
motor, a two-speed single-voltage motor, or a variable- 
speed dual-voltage motor. 

A 2000 H.P. synchronous motor for driving a blower 
is unusually large in view of its speed of 1200 revolu- 
tions. An outstanding accomplishment was the con- 
struction of six enclosed self-ventilating 9000 H.P. 
vertical pump synchronous motors of 400 revolu- 
tions, and six 12,500 H.P. synchronous motors 
driving the pumps of high-lift stations at a motor 
speed of 450 revolutions. These latter motors will 
be started across the line at 6900 volts, and have to 
meet severe pull-in torque requirements. The 
Cermak pumping station of the Chicago waterworks 
has six synchronous motors of 1500 H.P. operating 
almost continuously at 514 revolutions. Their effi- 
ciency is 97-9 per cent., the highest of any motors 
yet built, and the overall efficiency of motors and 
pumps is 89 per cent. 

Direct-current motors that are explosion-proof 
and suitable for operation in petrol vapours have 
been made available in various sizes. In single- 
phase repulsion motors of the brush-shifting type, 
the size and weight have been reduced and a speed 
range of 3:1 obtained by simplifying the construc- 
tion and using frames of standardised dimensions. 

Large polyphase induction motors of wound-rotor 
and squirrel-cage types, operating at 3600 revolu- 
tions, have been built for pipe line and boiler feed 
pumps. The demand for higher horse-power at higher 
speeds in enclosed fan-cooled motors, particularly 
for hazardous gas locations, has led to many refine- 
ments in design, including a special fan and cooling 
system, which result in more efficient operation. 
For the protection of internal parts of a base-venti- 
lated outdoor motor from dust and weather, ventilat- 
ing air is drawn through filters at the four corners of 
the base. 

To drive hot oil pumps at a refinery, two inert gas 
surface-cooled induction motors of 1000 H.P. have 
been built. They are two-pole, 50-cycle motors, 
running at 3000 revolutions, and of very unusual 
design. They have a closed circuit system of ventila- 
tion with surface air coolers for removing heat, and 
a valve for continuously injecting a small amount of 
inert gas. These features, combined with tight enclo- 
sures and special seals, provide within the motor a 
non-inflammable atmosphere at slightly above atmo- 
spheric pressure. In the closed-circuit cooling system 
which is unusual for high-speed induction motors, 
propeller type fans force the inert mixture over the 
motor windings through ducts and thence through 
the coolers before it is again circulated. A forced 
feed lubricating system furnishes oil to the bearings 
by pumps, which maintain a liquid seal at the 
bearings. 

Protective Devices in Electrified Territory —Recom- 
mended practice has been drafted for protection 
from fire due to electric sparks at filling stations 
serving buses, motor trucks, airplanes, rail-motor 
coaches, and petrol or oil-engined locomotives. They 
include the transfer of inflammable liquid between 
(a) Equipment units operated on rails; (b) between 
such equipment on rails and wayside piping, pumps, 
or tanks ; and (c) between rail units or pipes, pumps, 
or tanks, and highway vehicles or airplanes. In this 





third case, one facility is normally grounded and 
susceptible to stray currents, while the other is 
normally unded and susceptible to static con- 
ditions. In handling tank cars, the New York Central 
Railroad installs insulating joints in both rails and 
also in the pipe line close to the loading or unloading 
points. The pipe on the track side of the joint is 
connected to the insulating rails, and on the plant 
side the pipe is connected to the plant structure 
or to ground plates. In this way there is ho flow of 
current between the plant and the track rails when 
the rail joints are short circuited by car movements. 

Illumination.—_In a new filament construction 
for 50 and 60-watt lamps, the filament is coiled as 
usual and then again coiled, so that its overall length 
is considerably decreased. The greater concentration 
of the light source results in conservation of the 
generated heat and increases the lumens per watt 
by about 10 per cent. A new 100-watt mercury 
vapour lamp has the starting potential reduced from 
450 to 250 watts, and the operating potential from 
250 to 130 watts. Its overall efficiency is about 
26 lumens per watt. Fluorescent lumi.ine lamps are 
now on the market. They are of the electric discharge 
type, employing mercury vapour as the medium for 
sustaining the arc. A large amount of invisible 
ultra-violet radiation is generated and is transformed 
into visible radiations by fluorescent powders applied 
to the inner surface of the glass bulb. By the use of 
different powders, the visible light is of different 
wave lengths, so that coloured light is produced 
efficiently, filtration and suppression of light: bands 
being unnecessary. At present, auxiliary equipment 
is required for each lamp, and its power consumption 
is 15 to 30 per cent. of that of the lamp. ; 

A so-called sterilising lamp has only a smali part 
of its emission within the visible spectrum, so that it 
hardly comes under the head of illumination ; but 
it is of interest in the railway field. Its radiations 
come mainly within the bactericidal portion of the 
ultra-violet band of the spectrum, so that the heat 
produced is small as compared with the sterilisation 
effect. Thus the lamp may be used in refrigerated 
spaces without undue effect on the temperature. 
It is claimed that the lamp may be used to advantage 
in the safe storage of meat and other food at higher 
degrees of temperature and humidity than are 
usually necessary for their preservation. Also, that 
under these conditions, meats age faster and their 
quality improves more rapidly, with less desiccation 
and less loss of weight and flavour. ; 

Floodlighting in railway yards is the subject of 
@ separate report, and is recognised as an essential 
in the expeditious handling of freight traffic. The 
two systems in use are the unidirectional and the 
parallel-opposing. In the first, there is no direct 
glare in the eyes of the observer, but vision is by 
reflected light only, and most of the equipment in 
railway yards has little reflecting value. The towers 
may be 1500ft. to 2000ft. apart. In the second 
system, the spacing of the towers may be twice as 
great, and vision is had by reflected light, the light 
source behind the observer, the outline or silhouette 
of objects against light coming from ahead, and by 
specular or diffused reflection from the rails and the 
sides of cars. 

Illumination arrangements differ according to 
whether they are for: (1) A hump or gravity yard 
with cars controlled by brakemen riding them ; 
(2) @ gravity yard in which cars are controlled by 
mechanical retarders or track brakes; or (3) a flat 
yard in which all car movements are made by locomo- 
tives. Approximate range of lumens per square 
foot in different areas is given as follows :—Reveiving 
and departure yards, 0-05 to 0-10; classification 
yard, 0-10 to 0-20; yard ladder tracks, 0-10 to 
0-30; car retarder areas, 0-20 to 0°50; engine 
terminals or running sheds, work areas, 0°50 to 2-00. 

Miscellaneous Reports.—A progress report was made 
on service tests in tunnels and salt air of corrosion- 
resisting materials for railway electrical construction. 
Another progress report, on the subject of rail bonds, 
covered three conditions: (1) The effect on high- 
carbon steel rails of various methods of applying 
heat-applied bonds ; (2) the effect of such methods 
on heat-treated rail ends, and (3) the effect on bonds 
already installed of heat treating the rail ends or 
building up joints and rail ends by welding. Proposed 
specifications were submitted for fibre conduits and 
fittings to be cased in concrete, and for rubber- 
insulated wires and cables of No. 14 A.W.G. and 


larger. 
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by the ropeway. Just before reaching the transfer station, 
where the rails branch off into two adjoining tracks the 
Ropeway at Avonm outh trollies are freed from the hauling cable and run forward 
? . under their own momentum. An automatically operated 
point, where the track splits, directs the trollies along 
8 alternate tracks shown in Fig. 6, which lead into the trans- 
fer station. By this arrangement there are always two 
hn describing the new superphosphate plant of National | 34 cwt., their spacing along the ropeway being just under 
I. Fertilisers, Ltd., at the National Smelting Company’s | 37 yards at intervals of 24-5 seconds. Except when carry- 
works at Avonmouth, in our issue of November 20th, | ing superphosphate, when the speed is reduced to 45 yards 
1936, we gave some brief particulars of the method of | per minute, the nominal speed of the ropeway is 90 yards 
handling materials at the docks and their transportation | a minute. The general lay-out of the ropeway is shown 
in Figs. 1 and 2. 
The supporting rope is of the locked coil type, and has a 













; Cont ine Cnacentrate \ circumference of 6in. on the incoming side and 5}in. on 

a \ ft the outgoing side, with breaking strengths of 126 and 103 

x AS\\\ wo tons respectively. The haulage rope is Lang’s lay, and 

= St \ FAR has a circumference of 2%in. with a breaking strength of 

we | \Be re 20-4 tons. It is driven by a 50 H.P. motor, running at 
wi) t Se — / ZN < 975 r.p.m., and having variable speed control. 

a, Co - y= \ The materials arriving by water at Avonmouth docks 

ay aa \| are unloaded from the boats at the wharfside into four 

-==g.d" mobiie hoppers by four crane grabs. These hoppers run 





aan mm : . J 
Ze Concentrate or: —_— on rails and are situated over a track upon which runs 


a number of trollies, each carrying two ropeway skips. 
The method of filling the skips through valves at the 





bottom of the loading hoppers may be seen in Fig. 4. 
wk fore! Edward The trollies are moved along their track by a continually 
“4 ——— | Dock moving haulage rope, lying between the rails, which is 








gripped by the jaws of a draw gear under each vehicle. 
A wedge action causes the jaws to grip and, in addition, s 

they are spring-loaded. The jaws are released either by Pen ee ee re ee 
the forcing in of a plunger projecting from the front of : 
R tie trolley frame or a lever on the side. At the side of the | trollies side by side at the transfer point, and the station 
platform of each filling hopper is a ramp which, as a trolley | working is so arranged that the front skip of one trolley 
FIG. 1-SITUATION OF ROPEWAY enters, lifts the side lever of the draw gear and releases the | is removed at the same time as the rear skip of that 
haulage cable. When the two skips have been filled, the | adjoining. In this manner only one trolley, containing 
by ropeway to the works. We recently visited Avonmouth | operator pulls a hand lever which drops the ramp to permit | empty skips, leaves the station at a time to pass from the 
to inspect this ropeway system, which has been installed | the trolley draw gear to grip the haulage cable and move | double to the single track just outside, where it picks up 
by the British Ropeway Engineering Company, Ltd., of | the load on. Whilst one trolley is being filled, any follow- | the haulage cable and is taken back to the filling points. 
14-18, High Holborn, London, W.C.1. It is 1690 yards | ing trollies which catch it up are automatically stopped | As mentioned above the ropeway is fitted with variable- 
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FIG. 2—PROFILE AND PLAN OF ROPEWAY 


long and is designed for a maximum capacity of 250 tons | when their projecting draw gear release plungers are pushed | speed control. It will be appreciated that when a cargo 
per hour, when handling zine concentrates, 190 tons an | in by the preceding vehicle. arrives and the cranes are able to attack the material in 
hour handling phosphate, 98 tons an hour handling coal, As may be seen from the drawings in Fig. 3 and Fig. 5| bulk, the ropeway can be kept working at full capacity 
and 95 tons an hour handling superphosphate. Each of | on page 738, the rails upon which the trollies run pass|and at top speed. As, however, the vessel’s cargo is 
the ninety-six skips has a maximum individual load of ! through the transfer station where the skips are picked up | exhausted, the filled capacity of the grabs becomes less, 
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Fic. 5—SKIP LOADING STATION FIG. 6—-TROLLIES ENTERING TRANSFER STATION 


FIG. 7—-TRANSFER STATION FiG. 8-TRANSFER STATION 
FIG. 9-ANGLE STAGE AND CABLE TENSIONING WEIGHTS FIG. 10—PHOSPHATE UNLOADING STAGE 
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and, furthermore, the rate of output from each grab 
begins to fall. If the ropeway was maintained at its full 
speed it could only be kept in working order by sending out 
a large number of empty buckets, but by use of a variable- 
speed control, its speed can be set at any time so that every 
bucket leaving the station is full. The ropeway speed is 
therefore adjusted in direct ratio to the rate at which the 
grabs are able to empty the vessel. The ropeway works 
on the over type haulage rope system—that is, the sus- 
pension carriage of the skips runs along a suspension 
cable, which is set at a lower level than the haulage cable. 


incline to the platform leading to the transfer point to be 
loaded on to the trollies. 

At the transfer station, as mentioned above, two trollies 
side by side each have one skip handled at a time. Two 
loaded skips having passed out of the station, two empty 
ones gravitate on to the transfer section of rail imme- 
diately above the trollies. This section is separate from 


the main running rail and slides up and down between 
guides, its movement being controlled by a small electric 
motor. 





The transfer rail carrying the empty skips is lowered 
) pty Pp 


jaws are opened by the side wheels passing up ramps on 
the sides of the rails until the haulage rope is between 
them. The rampsend at this point and the jaws close upon 
the haulage rope and the skips begin their journey to the 
works. 

With a view to reducing the number of men handling 
the skips at the station a moving link chain with pro- 
jecting teeth runs round just below the suspension rails 
immediately adjoining and through the transfer station. 
The projecting teeth engage the suspension carriages of 
the skips and are so spaced as to move them at regular 
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FIG. 11—-WEIGHING MACHINE AT PHOSPHATE UNLOADING STATION 


The haulage cable is gripped by jaws at the top of the 
carriage, and these jaws are actuated through a system of 
levers by the weight of the skip, so that the greater the 
load the firmer the grip on the cable. In order to release 
the grip where it is required to stop the skips, the suspen- 
sion cable is replaced by rails at the side of which are 
ramps. A pair of side runner wheels on the skip carriage 
run up these ramps and release the weight on the jaw 
levers to allow the jaws to open. In order to protect their 





and the hanger trunnions of the skips are automatically 
released as soon as the bottoms rest on the trollies. Then 
the trollies are moved forward to bring two full skips in 
line with the hangers, and on the transfer rail being lifted, 
the trunnions are engaged and the full skips lifted till their 
suspension carriages are level with the rail leading out of 
the station. The skips are then pushed out on to the 
marshalling section leading to the ropeway where they 
gravitate down a slight incline, as shown in Fig. 12. At 


Fic. 12—-FULL SKIPS AT MARSHALLING STATION 


intervals. This chain drive may be stopped and disengaged 
when desired. The driving station and part of this chain 
may be clearly seen in Fig. 6. When it is required to 
remove any skips from the ropeway for repairs or inspection 
they are side tracked on to the parking rails on the right- 
hand side of the engraving of the transfer station shown 
in Fig. 7. 

The tension of the suspension ropes is maintained by sus- 





pending steel weight cages loaded with concrete from them at 
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FiG. 13—-ZINC CONCENTRATES AND COAL STORAGE DUMP 


contents against wind and rain, the skips are provided 
with covers which are easily opened for filling purposes. 
The general arrangement of the transfer station is 
shown in the drawing and in Figs. 7 and 8 on page 738, 
the empty skips passing in on one side and the 
full skips passing out on the other side. It will be 
inferred from Fig. 7 that the suspension cables merge into 
suspension rails at an angle station some distance before 
the transfer point. The skips are driven by the haulage 
cable to a point about half way down the incline leading 
to the station. Here the ramps on the side of the rails raise 
the runner wheels on the sides of the suspension carriage 





and release the hauling jaws. The skips then run down the 


this point a control gear automatically releases the skips 
to let them pass out on to the ropeway at regular intervals. 
As may be seen in the illustration, the control gear trigger 
is engaging the stop on the top of the supporting carriage 
of the front skip. 

The control gear trigger is released by means of an 
electric solenoid, which is energised by a switch operated 
by the passing of the previous skip to be attached to the 
ropeway hauling rope. The location of the switch thus 
determines the spacing of the skips on the ropeway. 

The control device is connected to the steel framework 
by a spring buffer to reduce the heavy blow of the skips. 


FIG. 14—DRAGLINE SCRAPER MOVING HEAD GEAR 


an angle station shown in Fig. 9. The skips are emptied at 
various. points in the works according to the material 
being unloaded at the docks. When handling phosphates 
the skips are emptied at the point shown in Fig. 10. Here 
the suspension carriage runs up on to a steel rail over the 
suspension rope and the haulage cable is released. The 
skip halts over a grating in the floor and after its gross 
weight has been registered by a recording weighing 
machine, supplied by W. and T. Avery, Ltd., its contents 
are released by the swinging open of the bottom doors. 
The phosphates drop through the grating and fall on to a 
belt conveyor leading to the storage building. The skip 
runs on down a slight rail gradient to the end of the section, 





Upon release each skip gravitates forward and the carriage 
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where it is halted by a trigger catching the carriage. When 
the next full skip enters the rail section it releases a trip 
switch controlling the trigger and the empty skip passes 
on. The two bottom halves of the empty skips are left 
open until they reach a second station, further along the 
ropeway, and on the return journey, where the bottoms are 
automatically closed and the empty or tare weight 
recorded. 

At this second station are the 50 H.P. motor and driving 
gear of the haulage rope. It is also used for a reloading 
station for superphosphates, which are shipped out of the 
factory to the quayside. For this reloading operation 
empty skips are stopped beneath the mouth of a hopper 
filled by a conveyor belt from the works. The skips are 
filled and weighed and then pass round the remainder of 
the system back to the dock transfer station, where they 
are placed on the trollies. To unload the skips they are 
lifted bodily from the trollies by the wharf cranes, sus- 
pended over the ship’s holds and the bottom doors opened 
to discharge the contents. They are then replaced on the 
trollies and continue the sequence round the ropeway. 
When zine concentrates are being delivered from the 
docks they are discharged on to a conveyor at an unloading 
station which is situated next to the superphosphate 
loading station. The conveyor takes the zine concentrates 
into a large storage building on the opposite side of the 
ropeway to the superphosphate and phosphate buildings. 
The handling of zine concentrates is a particularly difficult 
matter as a result of its adhesive nature, and ordinary 
skips of the tipping kind would not easily be able to dis- 
charge their contents. The British Ropeway Engineering 
Company, Ltd., has, however, overcome this difficulty by 
the use of skips with bottoms which open out in two 
halves and release the whole of their contents as one mass. 
Rotating buckets only operate satisfactorily when com- 
pletely filled, but drop-bottom buckets discharge equally 
well at all capacities. When the store is full the zine 
concentrates pass through the unloading station to an 
open storage yard at the return terminal shown in Fig. 13. 
Part of this yard is used for storing the coal received from 
the docks and part for zine concentrates. Here the loads 
are released through a chute into the centre of the stock 
yard, from which they are distributed to their respective 
storage piles by a dragline scraper. The swivel frame of 
the empty bucket rope of the scraper gear is carried by the 
mouth gear of the chute. 

This stock yard is in the form of a semi-circle with the 
ropeway terminal in the centre of its 397ft. radius. Around 
this radius are laid two sets of rails, the inner one of which 
is for standard railway wagons and is connected to the 
railway system of the works. On the outer line of rail 
runs the moving head gear of the dragline scraper, illus- 
trated in Fig. 14. 

The scraper head gear is mounted on a carriage which is 
driven round the semi-circular track by a 15 H.P. motor. 
Driven by a 150 H.P. slip-ring motor, the scraper is not 
only used to distribute the materials over the dump, but 
loads them into railway trucks for transport within the 
works. When loading wagons, the bucket is filled on the 
dump and hauled with its contents up the steel runway, 
which is an in 1 part of the head gear unit. At the 
top of the inclined runway the bucket tips over a ledge and 
drops its contents into a chute, the outlet of which is 
directly over the railway wagons. The bucket has a 
capacity of 3 cubic yards, when it is empty the working 
speed is 400ft. per minute and when full 240ft. per minute. 
When handling zinc concentrates the scraper has a capacity 
of 250 tons an hour with a 100ft. haul, of 154 tons at 180ft. 
haul, 120 tons at 240ft. haul, and 82 tons at 360ft. haul. 
Hauling coal at the same radii the respective weights per 
hour are 140 tons, 85 tons, 66 tons, and 45 tons. 








The Modern Portable Gas 
sacxccauaenth 


By B. GOLDMAN and N. C. JONES. 


(Continued from page 714.) 


Gas PURIFICATION. 

THE composition and quantity of dust drawn from a 
producer depends upon the type of producer employed and 
the fuel used. At first attempts were made to employ the 
same types of cleaning apparatus as have been used with 
stationary plants. This was not altogether successful. 
Modern gas-cooling and purifying plant as used with 
portable gas producers is very varied, but comprises the 
following units (Figs. 14 to 18) :— 


(a) An expansion box or first dust separator. 

(6) One or more cyclone or centrifugal separators. 
(c) Cooling tubes or boxes. 

(d) Baffle separators. 

(e) Filtering and purifying apparatus. 

(a) and (6) An expansion box is self-explanatory. The 
construction of cyclone or centrifugal separators is well 
known. This type of separator can be arranged singly or 
a number of cyclones can be built over a dust collecting 
chamber. 

(c) Cooling tubes may be as a battery with 
headers at each end, or built up vertically with several 
tubes provided with flanges or gills for air surface. Cooling 
boxes are circular or oblong in construction and are 
arranged with tubes passing through the box from end 
to end. Gas is led through the box, for which the tubes 
provide cooling. In some cases air can be drawn through 
the cooling box by connection to the exhaust. Another 
type consists of several D-shaped tubes set on their 
sides and superimposed over dust collecting chambers 
provided with doors. 

(d) Baffle separators are still largely employed, although 
Hartner-Seberich states that this type has lately lost 
some ground. This type comprises an oblong box or 
cylinder which can be arranged either vertically or 
horizontally. Plates are arranged within the box which 
causes the path of the gas to be frequently and suddenly 
changed, which results in the deposition of the larger 
solid particles. A particular type of construction resembles 
two venetian blinds set camiy bogether, while others have 
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vents so arranged in bulkheads that the gas has to follow 
a zig-zag course. 

(e) This type is varied and can be divided into four 
sub-sections : 

(i) Filtration in a scrubber moistened with water 
or oil, 

(ii) Washing. 

(iii) Light petrolewm washing. 

(iv) Dry filtration. 

(i) Such serubbers are filled with gravel or coke 
moistened with water, or sisal tow, wood wool, metal 
turnings, or cork moistened with oil. 

(ii) In such apparatus the gas on its passage to the 
engine is bubbled through oil or water, or passes over an 
oil or water chamber. 

(iii) In such apparatus the gas passes through a 
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Fig. 14 —Fiat Cooler. 


scrubber filled with metal shavings moistened with light 
petroleum. Some of this is carried to the engine. 

(iv) In such apparatus scrubbers are partly packed 
with coke, wood wool, or wire wool. They are cylindrical 
and about the size of the producer itself, and in the upper 
part filtering cloth is stretched over frames in the form of 
filter bags or filter trays. An alternative arrangement is 
to have special filters built up of filtering cloth and wire 


gauze. 

Complete portable gas producers embody gas cooling, 
purifying, and filtering equipment selected from among 
the types mentioned above in a variety of combinations. 
Two or more methods of purifying and filtering the 
gas can be embodied in a single ‘plant, ¢.g., the coke 
serubber for primary, and cloth filter as secondary, 
purifiers. 

In certain cases the required quantity of air necessary 
for combustion in the engine is mixed with gas before 
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passing through a final! filter close to the engine. Such 
filter may take the form of oil wash or be of the dry type, 
including filtering cloth or wire gauze. This ensures a 
clean air-gas mixture and also encourages an intimate 
mixture of air and gas before the engine is reached. 

As regards dust separation, Rosin points out that 
the velocity of free fall of particles is of significance for 
the separation of dust from gas, whether in cyclone or 
settling chambers. 

A particular arrangement can be made in which the 
producer and purifier is combined. Such a unit is the 
Hardrich plant. This plant is built in one unit with the 
purifying apparatus concentrically around the fuel hopper. 

The purification is in two stages—first, a centrifugal 
separator, and secondly, a cloth filter. 

In general, it can be said that the time required for 
cleaning out these filters has been reduced, while cooling 
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Fic. 16—Wisco Cleaner. 


is improved and purification made more effective, during 
the last few years. 

It is noticeable that cloth filters are rarely employed 
in cases where water or steam is used for gas generation. 
Dust in the presence of moisture tends to form a paste 
on cloth filters and they quickly clog. It is consequently 
desirable that the gas should be dry before a cloth filter 
is employed in the system. 

The Sabatier-Decauville cloth filter and a Koela filter 
are of particular interest, since they can_be very readily 
cleaned. In the Sabatier filter it is possible to clean the 
cloth by means of brushes carried about them on a shaft 
which can be moved from outside the filter without opening 
it. In the Koela purifier, the baffle separators and filter 
media are built up on a central shaft. By releasing two 
wing nuts the entire filter assembly can be drawn from the 
shell, sweeping out dust deposit, &c., the filtering medium 
dedusted and the whole assembly replaced in a few 
minutes. 

It is desirable for the gas to be as cool as possible, so 
that each charge of a cylinder may contain the maximum 
heat value, since the loss of volumetric efficiency on 





an engine using producer gas would be increased if the 
air-gas mixture were at a high temperature. Moreover, 
cooling devices are of particular importance when high 
water/solid fuel ratios are used, as they then act as 
condensers for any undecomposed steam. 

FUELS, 

The fuels used with portable gas producers are as 
follows :——Wood charcoal, raw wood, peat charcoal, 
lignite or brown coal, low-temperature coke (semi-coke), 
and anthracite. Mixed fuels are also used, e.g., @ mixture 
of anthracite and charcoal is employed in the Gohin- 
Poulenc. Other materials tested for the purpose include 
raw coal, waste hops, cotton 
seed, waste tan, and 

Raimmler draws attention 
to the advantages coke and 
anthracite have on account 
of their high weight for unit 
volume. 

Factors in connéction with 
fuel which influence per- 
formance and are therefore j | 























of considerable importance 
are: (i) Reactivity, (ii) size | L . 
and grading, (iii) moisture 


content, (iv) ash, (v) volatile 
content. 

Distribution of Fuel.—It 
will be appreciated that there 
are ample suitable fuels avail- 
able in Great Britain. How- 
ever, the utilisation of solid 
home-produced fuels is to 
sume extent held back in 
this country by the relative 
difficulty of obtaining supplies 
by comparison with liquid 
fuels already in great demand. 
The users of electric buttery 
and compressed gas vehicles 
have to face this problem 
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also, but by reason of the anager: AMER: ho ¢ 
restricted sphere of usefulness 
ot these types the problem is 
more easily solved. ' 

In the case of gas producer “THe Engineer” Swain Sc 
vehicles, the economy effected eT ie J eee 


is so great that the oil and coal 
companies should certainly 
take advantage of the demand for solid fuel. The oil 
companies have a most extensive and efficient organisa- 
tion for reaching their customers on the road. The coal 
industry also has a widespread distributing organisation. 
though it cannot serve a customer on the road with quite 
the same ease. Since the fuel is primarily coal, some form 
of co-operation is desirable, both from the standpoint of 
the user and the gas plant manufacturers. Moreover, 
it is likely to be increasingly profitable to both, as the 
utilisation of gas plants for road transport and power 
agriculture develops. 


The fuels involved in Great Britain are principally 
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anthracite and low-temperature coke; also possibly in 
the future dry steam coal, carbonised peat, and charcoal. 
It has been estimated that 700,000 tons of low-tempera- 
ture coke and 500,000 tons of anthracite can be made 
available annually for use in gas producers without dis- 
turbance of supplies to other users. It should be empha- 
sised that this would be an entirely new outlet for both 
of these fuels. 

The standardisation as regards analysis, reactivity, size 
and. size ratio of fuels should also be undertaken, and in 
principle the desirability of standardising the most suitable 
gas producer should be recognised by the producer manu- 
facturers. In both these respects the formation of the 
Transport Producer Gas Plant Makers’ Association is to 
be welcomed by users and fuel interests alike. 

On the Continent the distribution of standardised fuels 
is undertaken. In Sweden it is undertaken under the 
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supervision of the State; in France the State is inter- 
ested in the production of “ carbonite,” a standardised 
fuel. The Gohin-Poulenc organisation, through existing 
distributors, supplies a standardised fuel (a mixture of 
charcoal and anthracite) in suitable containers; in Ger- 
many dried wood of suitable size is available at numerous 
filling stations. 

In Great Britain, by reason of the control exercised 
over road transport by the Traffic Commissioners, a small 
number of solid fuel filling stations would suffice for the 
majority of users in this country. Most vehicles either 
operate from a given base on known runs or within a circle 
of known (and often small) radius. The percentage of 
vehicles liable to go to any part of the country at short 
notice is therefore small. 


FurEL CONSUMPTION. 


Figures from various sources show that the consump- 
tion per brake horse-power hour of solid fuel differs 
according to the type used and the design of generator in 
which the fuel is gasified. In general, it can be said that 
the consumption by weight varies inversely as the 
calorific value per unit weight of a particular fuel, the 
specific consumption being decreased to a greater or lesser 
degree by the addition of steam according to the thermal 
efficiency of gasification in a particular producer. The 
engine design also influences the specific consumption. 
The consumption is, as a rule, about 1 lb. per brake horse- 
power hour. 

The importance of a low solid fuel consumption lies 
not so much in the additional monetary saving thus 
possible, but rather in the saving of space and weight of 
one particular fuel by comparison with another against 
that of a petrol or Diesel vehicle of the same capacity and 
radius of operation. The consumption depends upon the 
fuel, and, similarly, the size and weight of a producer, for 
a given output, on the fuel. In most cases of low specific 
fuel consumption the size and weight of the producer 
equipment is co ndingly small. In this connection 
Rammler states that anthracite occupies only 1-6 times 
the space of the corresponding amount of petrol; low- 
temperature coke 2-6 times, and wood 10 times. The 
ratio of weights are :—Petrol, 1; wood, 3-3; charcoal 
and anthracite, 1-5; low-temperature coke, 2-4. 

The following figures give some examples of the con- 
sumption of producer gas vehicles :— 

















Vehicles. Unladen Gross Fuel. | Consumption 
weight. weight. per 100 miles. 
Lorry 6-9 tons |13-8tons | Wood 400 Ib. 
8-8 ,, 10-7 ,, | Charcoal 162 lb. 
en ee | Anthracite) 118 Ib. 
Omnibus 6-7 27 passengers | Charcoal 230 Ib. 
Lorry .... 1-75, | 3°25 tons Charcoal 99 lb. 
: 1-45 3-0 | L.T. coke 108 Ib. 
2-2 L.T. coke 98 Ib. 


‘ | 4°55 ,, 


Tests with a Koela producer on a light tractor showed 
that where consumption had previously been 3} gallons 
of petrol, 43 lb. of low-temperature coke were used per 
acre. 

The Inter-departmental Committee on Gas Traction in 
1919 gave figures of 2-2 ton-miles per lb. of anthracite 
and 1-8 ton-miles per Ib. of coke. Comparison of these 
figures with those above gives some indication of the pro- 
gress which has been made. 

ENGINE DEsIGN. 

The’ Significance of Power Loss.—Main and Fiebelkorn 
have drawn attention to the generally admitted loss of 
power of an unmodified petrol engine using producer gas. 
This loss theoretically amounts to some 30 per cent., 
and in practice in some cases goes as high as 50 per cent. 

In estimating the importance of this power loss to the 
lorry operator, the reserve of power now provided by most 
vehicle manufacturers in their own engines at the present 
time should be borne in mind. This in part at least pro- 
vides against the power loss otherwise associated with 
producer gas. Moreover, in Great Britain the speed limit 
does away with the necessity for a lorry engine’s maximum 
output, save for climbing the steepest hills. Lastly, the 
good surface and careful grading of most British roads 
further tend to reduce the significance of power loss from 
the operator’s standpoint. 

The power loss can be reduced to less than 15 per cent. 
of the maximum horse-power. Nevertheless, both to 
overcome the prejudices occasioned by the power loss and 
to encourage the operation of producers overseas, where 
-more arduous conditions obtain, producer gas plant manu- 
facturers have also to study many points of engine design. 

The authors have to consider the immediate future in 
terms of cheap and practical modifications to existing 
engines ; and, further ahead, the possibility of a special 
engine being designed in conjunction with the automobile 
industry as a whole. 

The Immediate Future: Engine Modifications.—It is 
well known that the power output of an engine mainly 
depends upon its volumetric efficiency and compression 
ratio, and its fuel consumption principally upon the latter. 

The scantlings of the majority of engines would permit 
an increase of compression ratio, and, indeed, even more 
rapid rates of change of pressure than now take place on 
petrol. Consequently, one of the authors first worked in 
this direction. Clarke Jones patented methods of increas- 
ing the compression ratio, which also had in view an 
improvement in the turbulence and scavenging of cylinders 
when using producer gas. As regards increasing the com- 
pression ratio, it is possible that a limit beyond which 
detonation or pre-ignition would take place has been reached 
at about 9:1. It should be emphasised that these high 
compression ratios for producer gas do not adversely 
affect the operation of life of an engine, as might well be 
the case on petrol. On the other hand, it is possible that 
further progress may still be made under this head by 
those who achieve a more successful solution of the 
problems of heat distribution in high compression cylinder 
heads than have yet been made. The authors, among 
others, are engaged upon developments of this character. 
Any further developments in this direction would probably 
involve reconsideration of the highest useful compression 
ratio values established by Ricardo. 

As regards special pistons, the authors have in mind 
further development in this direction, since these offer 


a practical method of achieving improved performance 
without undue or expensive alterations to existing engines. 
However, realising that with the gradualiy increasing 
compression ratios now generally adopted by the auto- 
mobile industry, the value of increasing the compression 
ratio is diminishing, the authors have other lines of 
development in hand. They are working on the fact that 
for a given fuel, supercharging is to be preferred to 
increasing the compression ratio, although other factors 
have to be borne in mind. 

Another interesting development is described by 
Wawrziniok, who gives the following table to show the 
improvement in performance gained by carburetting pro- 
ducer gas with alcohol :— 


Compression ratio ... 4:02 ... 5°75 ... 8-29 
Power loss, producer 

gas only, percent. 35-1 eo... | ae 
Power loss, producer 

gas plus alcohol, 

per cent. i. see 388 =P —— oe $22 


The authors have in view another solution which does 
not involve the same complication as carburetting with 
alcohol. This the authors hope to apply to a standard 
producer gas plant on a standard vehicle, as supplied 
to-day by any of the leading manufacturers. 

There remains one important line of development. It 
is known that various arrangements of an exhaust mani- 
fold can be made to improve power output. In the case 
of a transport vehicle an increase of 10 per cent. in the 
power output on petrol is only of value (and even then it is 
small) to the operator if the back axle ratio is altered 
accordingly. On the other hand, if developments of this 
character could be used to increase the power obtainable 
on producer gas from a petrol engine, not only would the 
petrol power be once more available, but a 70 to 80 per 
cent. economy in fuel costs would be obtained. The 
authors are following this matter also with the closest 
attention. 

Owing to the fact that producer gas-air mixture burns 
more slowly than petrol-air, it is generally necessary to 
advance the ignition beyond the petrol setting, and tests 
made by the authors indicate that the correct figure is of 
the order of 8 deg. At the higher compression ratios in 
use with producer gas, suitable mica-insulated plugs 
can be fitted with advantage, as can dual ignition. With 
regard to the latter, it is known that the performance of 
an engine is to some extent dependent upon (among other 
factors) the distance from the point of ignition to the 
furthest part of the combustible mixture. With slower 
burning mixtures than petrol-air, the importance of this 
factor increases. The proportion of hydrogen in the 
mixture is important. Hydrogen is of value in propagat- 
ing flame’ through the relatively slow burning carbon 
monoxide. There is, however, an optimum value beyond 
which a further percentage may give rise to knocking, the 
precise figure depending upon the compression ratio 
employed, but influenced by the amount of nitrogen 
present in the mixture. 

Further Ahead: Specially Designed Engine.—In the 
more distant future, other modifications could with advan- 
tage be made for gas operation, aiming at improved volu- 
metric efficiency. Apart from increasing the swept 
volume, a square bore-to-stroke ratio is desirable ; also 
larger inlet valves and different lifts, modified induction 
design, altered arrangement of valve passages, and re- 
timing of the valves. This last has an important influence 
on the scavenging of the burnt gases. 

It is now generally recognised that an engine using 
producer gas operates at higher thermal efficiency than on 
petrol. In this connection the lower flame temperature 
has some influence. 

A further method of making good the power loss other- 
wise associated with the conversion of petrol engines might 
lie in further improvement of the thermal efficiency. 
Erren has perhaps pointed to a line of research in this 
direction. By injection of hydrogen through a separate 
inlet valve into a cylinder charged with air just before the 
top of the compression stroke a brake thermal efficiency 
of 45 per cent. has been achieved. Moreover, this figure 
is reached irrespective of the load factor. At present, the 
thermal efficiency of a petrol engine is accepted as about 
25 per cent. in optimum conditions, while the correspond- 
ing figure for producer gas is about 28 per cent. 

These questions, such as valve lifts, improved thermal 
efficiency, &c., are at present somewhat academic, since 
they postulate considerable alterations of a standard 
engine design. Consequently the authors reserve their 
views upon this subject until the design of producer 
gas engines becomes of interest to the automobile industry 
as a whole. 


TAXATION AND OFFICIAL ENCOURAGEMENT. 


Both here and throughout Europe as a whole home 
produced solid fuel is not liable to excise or other duty, 
whereas petrol, if imported, pays heavy duty. Apart from 
this indirect taxation, commercial vehicles are also liable 
to direct taxation assessed on various systems. The 
authors do not propose to give full data relating to the 
direct taxation (or rather lack of it) on producer gas 
propelled vehicles on the Continent. However, the 
remarks below suffice to show that preferential treatment 
is given there, whereas in this country such vehicles are 
handicapped. This is the more unfair, since the regula- 
tions were framed prior to producer gas being seriously 
considered here, and although modifications in regard to 
other forms of propulsion have already been made. 

Great Britain.—With the object of bringing into line 
taxation on vehicles using various fuels a deputation under 
the leadership of the Low Temperature Coal Distillers’ 
Association of Great Britain waited on the Minister of 
Transport in April, 1938. The deputation asked that 
modifications should be made in the existing regulations, 
to place the producer gas propelled vehicle on a similar 
footing with other alternative fuels such as steam and 
electricity. This involved the weight of the gas producer 
and auxiliary equipment being disregarded in arriving 
at the unladen weight for speed limit and taxation 
categories. The request was refused. 

As regards speed limit categories, vehicles up to 2} tons 
unladen are allowed a maximum legal speed of 30 m.p.h.; 
above that 20 m.p.h. 

It should be understood that the manufacturers of motor 
vehicles for the carriage of goods in pursuit of maximum 





strength and carrying capacity naturally tend to design 





their various models in such a way that they in fact nearly 
always reach the maximum size and weight which will 
allow these vehicles to fall within a given taxation or speed 
limit class. This follows from the fact that purchasers are 
naturally anxious to have as much space as they can for 
the money they pay in taxation, and to be ina position to 
transport as much as they can at the quickest pace allowed 
by the law. Thus in many cases the additional weight of 
the gas producer may carry the producer gas propelled 
vehicle into the next higher taxation category. In the 
case of the 2}-ton unladen vehicle the maximum legal 
speed is likely to be reduced from 30 to 20 m.p.h. by fitting 
it with a producer gas plant, an effective deterrent to 
the potential user. The 2 to 24-ton category comprised 
96,560 out of 452,438 goods vehicles licensed in 1937. 
The same reduction in speed prevents the whole producer 
unit being carried in a light trailer, a most convenient 
way of providing for the rapid conversion of a con- 
siderable number of vehicles from petrol to producer 
gas. It is of interest to recall that the Interdepartmental 
Committee of 1919 dealing with gas traction recommended 
that the wartime provisions favouring the use of light 
pneumatic-tyred trailers carrying compressed gas cylinders, 
should be made permanent. 

On the Continent.—In Germany, since 1935, the taxation 
of vehicles using producer gas and other indigenous 
fuels has been halved. Also there was from 1936 to 1938 
a State subsidy of 300 marks and upwards for converted 
vehicles, amounting to 600 marks in the case of new 
vehicles. 

In France, as in August, 1938, goods vehicles paid 
taxation on account of horse-power, load space, and weight- 
carrying capacity. As regards the first two, producer 
and compressed gas vehicles are exempt. As regards 
the fee per ton of load, producer gas vehicles are exempt 
until July, 1939, after which 50 per cent. under this 
head will be payable. Moreover, by decree of June, 
1938, 10 per cent. of vehicles belonging to concerns 
owning ten or more vehicles have to be operated on home- 
produced fuel. 

In Italy a decree is in force stating that all passenger 
vehicles have to use home-produced fuel by the end of 
1938 but it is considered unofficially that the time will 
have to be prolonged. ‘The State pays two-thirds of the 
costs of conversion up to 18,000 lire (the actual cost is 
given as about 22,000 lire) but there is no rebate in 
taxation. 

Various forms of encouragement are also in force in 
other countries, particularly in the Baltic and Scan- 
dinavian States, but the authors have no details. 

By way of contrast, in certain parts of the world where 
petrol is indigenous, or a large source of local reveriue, 
special taxation penalising the gas producer vehicle, has 
been put into foree—perhaps an even greater tribute to the 
efficiency of the modern portable gas producer. 

Desirable Encouragement in Great Britain.—Attention 
has already been drawn to the desirability of a state- 
ment on the fiscal future of home-produced fuel, similar to 
what has been said in regard to home-produced liquid 
fuel, and the desirability of bringing into line the taxation 
on vehicles using various fuels. 

These are purely questions of equity. The Transport 
Producer-Gas Makers’ Association has urged upon the 
Government the importance of further and more positive 
action as a defence measure, positive action being 
necessitated in order to reach at least the proportion of 
vehicles fitted in other countries during the period of 
handicapping in Great Britain. 

The Association suggested that the Government should 
have available a reserve of plants for immediate applica- 
tion on a state of emergency being declared. Moreover, 
if a portion of this reserve could be fitted forthwith, 
time would be saved and experience gained. Thus, 
if the reserve were established now, its price would 
be low, whereas in war both labour and materials would 
be scarce, and if units from the reserve were hired to 
operators at a charge per mile or month all objections 
would be met. The charge could be such as to provide 
both interest and sinking fund on the capital involved 
while still showing the operator a saving. So, in due course, 
the expenditure would be justified in war, or recovered 
in peace, securing meanwhile an increased independence 
of imports, increased employment of miners, and a 
strengthening of the automobile industry’s competitive 
position overseas due to the reduction in fuel costs thus 
possible. 

The authors are in complete agreement with the 
suggestions of the Association, which'has offered to 
prepare detailed proposals in collaboration with the 
various bodies concerned. 


TENDENCY AND DEVELOPMENT. 


Tendency.—In Great Britain all types of producer are 
available, but the up draught has predominated until 
recently, when cross draught types have increased in 
number under the influence of French design. Water is 
used with plants of British design originally developed 
for charcoal, but now able to use low-temperature coke 
and anthracite equally well. Conversion is the line 
generally followed both with trucks and tractors, but a 
new vehicle specially designed for producer gas has been 
built and its development is proceeding. 

In Germany standard practice is more closely adhered 
to, though considerable progress has been made with the 
Imbert down draught producer using raw wood as fuel. 
Otherwise up draught principles obtain, with moderate 
temperatures and low gas velocities. There is, however, a 
tendency to use the highest possible proportion of water 
in direct contrast to the methods employed in France. 
Conversion, with and without a larger engine, is the 
method followed, and apart from ordinary fuels plants 
are being developed to use lignite and certain classes of 
anthracite. 

In France the down and cross draught producers are 
now in favour. The tendency is no longer to use water or 
steam in the producer. Many vehicle manufacturers fit 
standard gas producers to their vehicles. Panhard fit 
their own down draught producer and employ their 
well-known sleeve-valve engine by giving it a larger 
bore than with petrol. Generators are also in use on 
private cars. ‘ 

Plants are primarily designed for wood or charcoal, since 
France has considerable resources of this kind. Attempts 
have been made to agglomerate charcoal, and these 
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experiments are being repeated with certain low-tempera- 
ture cokes. 

In Italy the utilisation of wood and charcoal is the 
objective, and down and up draught plants are manu- 
factured for the conversion of standard vehicles. 

In Sweden the down draught principle predominates 
with wood and charcoal as fuel, both of which are 
readily available. 

Development of Generator Design.—Before considerable 
progress can be made a supply of classified and standardised 
fuels must be known to be available. In due course a 
decision will be necessary in regard to the utilisation of 
lower grades of fuel, i.e., whether to design the producer 
to use them, or to up grade these fuels in order that they 
can be used in existing producers. 

The Fuel Research Station is engaged upon the com- 
parison and classification of various fuels, as well as the 
utilisation in particular of low-grade fuels. The publica- 
tion of this work and the decisions attending upon it will 
enable further design steps to be taken with regard to 
specific fuels. 

The most important development now in hand by the 
authors is that of relating the maintenance of the most 
favourable gasification conditions in the generator to the 
varying demand of the engine. Also important is the 
optimum composition which gives the best engine 
performance considered in terms of a greater or lesser 
degree of fuel economy. 

On the mechanical side, the authors’ attention is being 
given to making the complete plant easier and cheaper 
to produce and operate and to making the plants lighter 
and smaller. 

The purification of gas derived from selected fuels is 
now adequate, but fresh methods will have to be devised 
if lower-grade fuels are to be used. On the mechanical 
side the same objectives as in the case of generators 
are in view. A reduction in the resistance of the whole 
system to the flow of gas is also an object of further work. 

If a more intimate air-gas mixture could be obtained 
without increasing resistance to flow, advantage would 
accrue. 

The authors consider that the requisite technical 
knowledge exists in this country for the development 
work to be completed, but suitable facilities are lacking 
to those who possess the knowledge. Development 
“beyond the present stage would be much facilitated 
by a more general co-operation not only among producer 
gas plant manufacturers themselves, but with the suppliers 
of fuel and the automobile industry. As regards the 
refining of performance without the increased cost of 
a special vehicle, much depends on the automobile 
industry. The automobile industry should give attention 
to this development on account of the improved position 
in the overseas market that the British industry would 
enjoy if able to offer as optional the inclusion on a standard 
vehicle of a standard producer gas plant. 








Lightweight Pneumatic Rock 
Drills. 


Two new pneumatic hand hammer drills of improved 
design, weighing only 37 1b. and 29]b. each, have 
recently been developed by Broom and Wade, Ltd., of 
High Wycombe. The valve mechanism of the new drills 
is a modification of the familiar “‘ Broomwade”’ plate 
valve employed in earlier models. Its movement is 
centrally guided by a sleeve, it has narrower seats, gives 
quicker change over, and smaller air losses during change 
over, thus enabling faster piston speeds to be obtained. 
This results in increased hitting power of the tool, and 














PNEUMATIC ROCK DRILLS 


together with a strong four-pawl rotation and powerful 
through flushing device, makes it suitable for rapid 
drilling of holes in both very soft and hard rocks. 

The larger drill, which is shown on the right of the 
accompanying illustration, weighs 37Ib., strikes 2500 
blows per minute, and is capable of drilling holes up to 
a depth of 16ft. in soft rocks, and up to 10ft. in the hardest 
rocks, with a bit of 2}in. maximum diameter. It consumes 
for this duty 60 cubic feet of free air per minute at 80 Ib. 
per square inch pressure. The smaller drill weighs 29 Ib., 
strikes 2700 blows per minute, and with an air consumption 
of 50 cubic feet per minute at the above pressure is capable 
of drilling holes up to 12ft. in depth in soft rock, and up 
to 8ft. in the hardest rock, with a bit of 2in. maximum 
diameter. A cross bar handle is standard equipment 
for both sizes of drills, but a spade-type handle can be 
fitted, if required, and a side inlet valve provided when 
the drill is to be used for horizontal or upward drilling. 





The accompanying illustration shows the drills fitted 
with different types of handles. Both drills are arranged 
to take standard shanks jin. hexagonal or jin. square 
by 3}in., and are designed so that only a few inexpensive 
parts are required to convert a dry machine to wet drilling. 








Wood-Faced Laminated Material. 


A NEW material, which has been developed for the 
specific purpose of strengthening wood members in air- 
craft construction, has been introduced by Bakelite, Ltd. 
It is intended for use where the ends of the members ar3 
subjected to heavy shearing or bearmg forces. This 
material is a wood-faced laminated sheet, which is so con- 
structed that the adhesion between the wood face and the 
core of “ bakelite ’’ material is greater than that of the 
shear strength of the wood, while the wood surface itself 
is unaffected by any penetration of the synthetic resin 
bonding material. In effect, therefore, a member so 
treated will retain the natural properties of wood and can 
be joined to other wooden members by simple glueing 
methods. 

A typical example of one of its uses is that of joining 
wing spars to the fuselage in wooden aircraft construction. 
Because of the liability to splitting and the low bearing 
strength of the wood, a large number of bolts is required. 
The new material has a very high bearing strength, the 





permissible loading being 25,000 Ib. per square inch, and 


amalgamation of all tramway, bus, and elevated railway 
interests into one enterprise. The innumerable subway 
projects of the past may be divided into two classes— 
one providing for high level lines, in which the streets 
would form the roof; the other providing for low-level 
lines driven in the dense clay upon which the city is built. 
The adopted scheme is of the latter class, and calls for a 
twin-tunnel arrangement. The flat floor, 40ft. 6in. wide 
and 4ft. thick, is recessed 18in. for a width of 1LOft. 8in. 
in each tunnel to allow for a ballasted track. From this 
slab rise two side walls 30in. thick and a centre wall 4ft. 
thick, the latter having arched openings 44ft. by 7}ft. 
at intervals of 200ft. and refuge niches spaced 50ft. on 
centres. These walls are vertical for a height of 7ft. 6in., 
above which is the arched roof of 7ft. 10in. radius, the 
clear width between walls being 15ft. 9in. The arch thick- 
ness is 20in. at the crown. At stations the floor slab will be 
about 60ft. wide, and the side walls will be replaced by 
steel columns carrying girders to support the roof arch. 
Behind these columns will be a space 84ft. wide, with 
arched roof of 4ft. radius. The clear height above base 
of rail will be 16ft., or 19ft. in stations, and the high plat - 
forms will be about 3ft. 8in. above base of rail, giving 16ft. 
headroom to crown of arch or nearly 9ft. under the longi- 
tudinal girders on the columns. Presumably these lines 
will not interfere with the network of underground narrow- 
gauge railway operated for freight traffic exclusively. 


Reinforced Brick Road Paving. 


A recent development in brick paving for 
American roads is the experimental use of steel reinforce- 





Woop AND LAMINATED 


when inserts of the material are incorporated the 
strength of the joint is greatly improved, tests having 
shown that only half the number of bolts is required. The 
inserts are easily slotted into the wood members and glued 
in position or glued on to the outside of the wood members. 

In the accompanying illustration are shown four test 
pieces, in which, it will be noted, the plain end has failed 
in each case. The two outside members show inserts of 
“* bakelite ’” material slotted into the wood member. The 
two inside test pieces show the material glued on to the 
outside. 








American Engineering News. 





Straightening the Mississippi River. 

MODIFICATION of a tortuous river by cutting 
across the bends to give a straighter channel is a rather 
obvious method, but is in general regarded as dangerous 
and likely to result in serious changes of the regimen of 
the river. On a stretch of the Mississippi River noted for 
its continual loops and horseshoe or hairpin curves, this 
correction of the course has had highly beneficial results. 
It was carried out only after years of argument and dis- 
cussion, but with two floods of comparable intensity the 
highest level of the second—flowing through the straight- 
ened channel—was appreciably lower than that of the 
earlier flood in the original winding channel. This stretch 
of the river, 330 miles long in the original channel, has 
been shortened 116 miles by a series of cut-off channels, 
1} to 5 miles long, where the distance around the bends 
was from 7 to 17 miles. In general, a pilot cut was made 
by a dredger, forming a channel 250ft. wide, with its 
bottom slightly below the low-water level. The river then 
enlarges the channel, but where the fall is slight, and the 
velocity therefore not appreciably increased, additional 
dredging has been required to improve the mouth or 
entrance of the channel and to assist the river in enlarging 
it. As to the effect on flood flow, it appears that the 
highest level of the 1937 flood was lower than that of 1929 
by nearly 12ft. at the upper end of the 330 miles and about 
2ft. at its lower end. The several cut-offs carried from 
20 to 90 per cent. of the total river flow. This treatment 
has been under way for five years and supplies a wealth of 
information in river hydraulics, while at its inception 
there was little or no evidence as to its result, although 
there was a rather strong opinion that it might be unim- 

rtant, if not disastrous. The increase in cross-sectional 
area at high water was from 1} to 22 per cent., with an 
average of about 8 per cent. 


Chicago Underground Railway. 


After twenty-five or thirty years of perennial 
projects for an underground railway in Chicago, and the 
preparation of a score of reports and plans—some extremely 
elaborate and detailed—plans have been adopted and 
construction tenders invited for an actual system. It 
will not be an independent system, however, but will 
provide for carrying the trains of the elevated railways 
underground through the congested business section at 
an estimated cost of some £8,000,000. It is only part of 
a@ very comprehensive programme which calls for the 





MATERIAL TEST PIECES 


ment arranged in different ways. For this purpose the 
bricks are of special! design, 8m. square and 3}im. thick. 
In one stretch of the work the reinforcement consists of 
jin. steel bars welded together to form mats with a mesh 
of 9in. by 9in., which were laid on a sand cushion course. 
After bricks had been placed, the mats were raised jin. 
above the sand, being supported by small concrete blocks. 
Then the paving was rolled with a 36in. water ballast 
hand roller, weighing 450 Ib., and worked at an angle of 
45 deg. with the paving joints. When the surface had 
been checked with a straight edge, it was covered with a 
machine-mixed grout which was spread with rubber 
squeegees 30in. long, worked at an angle of 45 deg. As 
the grout lowered in the joints, due to setting of the 
cement, the joints were filled with stiffer grout. In a 
modification of this plan, the bricks were laid according 
to a template, and loose transverse bars were laid in the 
joints on small blocks which kept them above the sand. 
Longitudinal bars were laid on the others, and the paving 
then grouted as before and covered with canvas for curing 
the grout. In another stretch where loose bars were used, 
the ends of the transverse bars were bent to a jin. radius 
and the upper part extended about 12in. over the main or 
lower part of the bar. A somewhat different construction 
replaced the bars with welded wire netting having a mesh 
of 9in. by 9in. composed of fin. round cold-rolled steel 
wire. Bricklayers placed bricks in the open spaces and 
the sheets of netting were blocked up at about half the 
depth of the bricks. The paving was then checked and 
corrected by long straight edges, and grouted with the 
same 1 to 3 mixture as on the other work. When this 
was completed the surface was covered for five days with 
cotton mats. 








PHOTO-ELASTICITY IN THREE Drmwensions.—In a 
recent issue of the Bulletin of the Ohio State University 
Engineering Experiment Station, Mr. R. Weller describes 
a development in the field of photo-elasticity, which is a 
technique for the analysis of stresses in three dimensions. 
Investigations in the research laboratories of the Westing- 
house Company have been reported, following the original 
announcement in German periodicals. They seem to 
indicate that the new method is theoretically sound and 
that results obtained from it may be relied upon, provided 
the investigator is aware of the conditions under which 
such tests must be made. Briefly, the method consists 
in loading a bakelite model while at a temperature of 
about 230 deg. Fah., and subsequently cooling the model 
to room temperature with the load stiil upon it. The 
load is then removed and a system of interference fringes 
appears. These fringes are not due to a state of stress, 
however, but to the deformation which has been retained 
after cooling. Since no stresses are present, the model 
may now be sliced into plates and examined by methods 
well known to crystallographers. Two items in connec- 
tion with this procedure must be noted. The deflections 
at such elevated temperatures are large and the principle 
of superposition and other basic assumptions of elementary 
elastic theory must be applied with care. Secondly, the 
method of analysis is a point-by-point exploration, and 
may be quite tedious. However, the method provides 
data which were previously not available at all, and hence 
constitutes a substantial advance in  photo-elastic 
practice. . 
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Viscous Flow Air Meters. 


—————_@——- 


N an article which is published on another page, describ- 
ing the works of the Associated Equipment Company, 
Ltd., mention is made of a Ricardo viscous flow air meter 
installed in the company’s experimental engine test house, 
and illustrated in Fig. 32 on page 728, connected to a single- 
cylinder experimental engine. This instrument, known as 
the Alcock viscous flow air meter, is designed to eliminate 
the serious errors which arise when pulsating air flows 
are measured in kinetic air meters of the orifice, Venturi 
and other types. These errors are partly accounted for 
by “‘ root-mean-square ”’ effects and partly by the flow 
in and out of the manometer, set up by pressure variations. 
In the viscous flow air meter, the meter element is a 
honeycomb of long triangular passages, 3in. long and 
0-017in. in height. Within the working range the flow 
through these passages is viscous, and the resistance of 
the element is therefore directly proportional to the 
velocity ; this fact automatically eliminates the “ root- 
mean-square”’ error. The ‘ manometer connection ” 
error is claimed to be eliminated by the special construc- 
tion of the relevant parts, as described later. 
The arrangement of the meter is as shown diagram- 
matically in Fig. 1 herewith. Air passes through two 


Viscous Cell (Hy Flame Trap) 
714° dia 3 Long 




















Air Filt 
nie 0017" Corrugations 
f 
i 
Air 
Flow 
re _ = 
F { 
| t | { j Felt Pad 
ss 
Rotatable 
Felt Pad Pressure 
Water Tubes 
Gauge 


“THE Encineer 


FiG. 1—-ARRANGEMENT OF METER 


cleaner elements—one oily to trap dust and the other dry 
to trap any oil blown over from the first cleaner—and 
then through the meter element, which is made up of 
alternate layers of flat and corrugated nickel silver strip 
metal wound upon a core. The manometer connections 
are tubes spanning the face of the element with a row of 
holes along one side, those on the upstream connection 
pointing downstream, and vice versd. This arrangement 
provides a reverse kinetic head which tends automatically 
to correct the small kinetic pressure drop in the element 
set up by entry effects. Felt pads in the connections render 
the flow therein viscous, thereby eliminating the ‘‘ mano- 
meter connection ” errors. For a fuller discussion of this 
point, reference should be made to Mr. J. F. Alcock’s 
contribution to the discussion on a paper by Pro- 
fessor Neil P. Bailey (Rutgers University, New Bruns- 
wick), which was read before the A.S.M.E. session during 
the period December 5th to 9th 1938. 

These meters are made by Ricardo and Co., Engineers 
(1927), Ltd., at Bridge Works, Shoreham-by-Sea, Sussex, 
in standard sizes ranging up to a capacity for 300 cubic 
feet per minute of air, though larger units can be made. 
The viscous elements are manufactured by Amal, Ltd., 
Holford Works, Perry Barr, Birmingham, 20, and are a 
modified form of its design of flame trap for carburetters, 
and the air filters are made by the Premier Engineering 
Company, of Shalford, near Guildford, Surrey. 

Experiments have shown that in a meter of this type, 
the manometer head is practically proportional to the flow 
velocity, and that even a very irregular flow,* as when 
coupled to a single-cylinder engine without any smoothing, 
does not cause error. 

Since the pressure difference is proportional to the flow 
rate the range of flow, measurable with reasonable 
accuracy, is much greater than with kinetic types, where 
the pressure varies as the square of the flow rate. For 
example, suppose that at the maximum flow the mano- 
meter head is 30 cm. of water. At one-tenth of this flow 
the viscous meter gives a head of 3 em. of water, which 
can be read with fair accuracy, whereas a Venturi meter 
would give only 0-3 cm. head of water, which is too small 
for accurate reading on a normal manometer. 


CALIBRATION. 


These meters are not, of course, absolute standards 
and therefore they have to be calibrated. Calibration is 
effected at Messrs. Ricardo’s works by comparing their 
readings, on steady air flow, with those of ‘“ German 
standard ’’ nozzles. Four of these nozzles are in use, 
having throat diameters of 1-875in., 1-125in., 0-625in., 
and 0-375in. respectively. They are mounted centrally 
on the end of a circular box drawing air from the atmo- 
sphere, the set up and relevant dimensions being as shown 
in the diagram, Fig. 2. 

The manometers used in conjunction with these meters 
can be arranged vertically or in a sloping position, accord- 
ing to the head to be measured. Messrs. Ricardo’s sloping 
tube manometers are made with white-backed tubes 
with blue stripes, as in laboratory burettes. On a sloping 
tube a very sharp and parallax-free meniscus is claimed 
to be given. They are calibrated by comparison with 
an absolute manometer similar to that described on 
page 176 of Ower’s “‘ Measurement of Air Flow ” (second 
edition). The usual temperature and pressure corrections 





* Some interesting work on pulsating flows is given in an 
earlier paper by Professor Bailey (‘‘ Trans,” A.S.M.E., Vol. 56, 


are, of course, used with the nozzle results. The viscous 
flow meter reads volume independently of pressure, but 
needs a temperature correction to allow for change in air 
viscosity. The correction used is based on Breitenbach’s 
figures, and its validity has been checked over the range 
25-80 deg. Cent. by comparison of the readings of two 
meters arranged in series with a heater interposed. 


PuLsaTInG Fitow Tests. 


The accuracy of the viscous meter when used for measur- 
ing a pulsating flow has been checked by means of two 
separate tests. In the first test a meter was coupled 
directly, with no smoothing capacity, to the carburetter 
intake of a single-cylinder four-stroke cycle engine. The 
meter intake, in turn, was fed from a gasholder against 
which the meter had previously been calibrated on steady 
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FIG. 2—CALIBRATION APPARATUS 


flow. The engine was then motored at various speeds and 
the meter readings compared with those of the gasholder. 
In Fig. 3 are shown the results of this test in which the 
maximum flow rate was five or six times the mean flow 
rate. They show that the pulsating flow calibration of 
the meter agrees with that on steady flow, except in one 
region near the upper end of the line. In this zone com- 
parison of the engine speed and air flow indicates that 
severe resonance was occurring, of such magnitude that 
the gross air flow was actually less at 1900 r.p.m. than at 
1700 r.p.m. The existence of such a pipe work resonance 
would clearly render useless any engine test results and 
therefore the meter errors under this extreme condition 
are of no practical importance. Fitting a smoothing 
capacity of only 4-3 cylinder swept volumes between 
engine and meter reduced the maximum error at the reson- 
ance peak from 8 to 3 per cent. Thus a small! capacity of, 
say, ten swept volumes, such as is always desirable with 
single-cylinder engines to eliminate “ ramming” effects, 
would reduce this resonance error to negligible proportions. 
The second pulsation-effect test was made with the aid 
of two viscous meters and a Roots blower. First the two 
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FIG. 3—PULSATING FLOW TEST 


meters were calibrated on steady flow against a gasholder. 
One meter was then fitted to the blower intake—where 
the flow is fairly uniform—two receivers and a throttle 
being interposed to smooth the flow. Thus this meter 
was operating under conditions of nearly steady flow. 
The second meter was fitted on the blower outlet, with no 
smoothing capacity interposed, and downstream of the 
meter was arranged a receiver and a throttle, whereby the 
blower delivery pressure was regulated to be equivalent 
to a head of about 12in. of mercury. Under these con- 
ditions a Roots blower produces very violent pulsations in 
the delivery line, by reason of the absence of compres- 
sion in the blower, and the second meter was so placed 
as to receive the full force of these pulsations. Com- 
parisons of the readings of the two meters showed a dis- 
crepancy varying from 1-1 to 2-6 per cent., with an 
average of 2 per cent. These figures are within normal 
tolerances for air meters. 

Both these tests are of quite abnormal severity and the 
low values of the pulsation error show that under the 
more reasonable conditions to be expected in engine test 





Hard-Surfacing Processes and 


Materials.* 
By M. L. BEGEMAN. 


Harp surfacing is the process of applying to a wearing 
surface some metal or treatment which renders the 
surface highly resistant to abrasion. Such processes 
vary a great deal in their technique ; some apply a hard 
surface coating by fusion welding; while in others no 
material is added and the surface metal is changed by 
heat treatment or by contact with other materials. Along 
with the development of the processes there have also 
been developed many new hard-surfacing materials. The 
research for these hard materials has been especially keen 
during recent years due to the great demand of industry 
and customers for longer-life products. 

There are several properties required of materials sub- 
jected to severe wearing conditions. Important among 
these are hardness, abrasion resistance, and impact resist- 
ance. Hardness is- easily determined by several known 
methods and an accurate comparison of metals for this 
property may be obtained readily. Tests for wear or 
abrasion resistance have not been standardised, and for 
this property it is difficult to obtain comparative results. 
In general, experience has shown that wear testing must 
simulate the service conditions for éach type of hard- 
facing materia] in order to obtain proper results. The 
statement that “the wear resistance of a material is a 
function of the method by which it is measured ” has been 
confirmed by both practical experience and research. 
Considering all the factors involved, hardness is probably 
the best criterion of wear resistance. Ability to withstand 
wear and abrasion usually increases as the hardness of the 
metal increases. 

In many cases extreme wear occurs because of a com- 
bination of friction and impact or by impact alone. This 
necessitates some knowledge of the relative impact resist- 
ance of the metals being considered. Numerous testing 
machines have been developed for determining some sort 
of an index of impact resistance, most of them being the 
pendulum type of machine. Such tests are satisfactory 
for obtaining relative results where suitable test speci- 
mens may be obtained, but are hardly suitable for testing 
thin coatings applied to another metal of a different 
analysis. The process of applying a hard surface coating 
may change its properties slightly. Internal strains set 
up in the surface may also increase the tendency of the 
metal to crack when subjected to impact. Such con- 
ditions make it difficult to obtain comparative results by 
known testing methods and necessitate falling back on 
actual tests under service conditions. When impact is a 
severe factor, a certain amount of hardness and wear 
resistance must be sacrificed and this factor must be 
considered in making the proper selection of material and 
process to use. 

When impact is associated with abrasion, a measure of 
the surface hardness does not give a true index as to the 
rapidity of wear. When the surface structure is uniformly 
hard there is apt to be accelerated wear due to the brittle- 
ness of the coating, which results in chipping or spalling 
when subjected to impact. In such cases it is necessary 
to associate the hard constituent with a softer material 
to withstand this action. This matrix, through which the 
hard particles are dispersed, should have strength and 
toughness and be as hard as possible consistent with the 
type of service that will be imposed upon it. Such struc- 
ture may be controlled readily by proper selection of the 
rod material in fusion weld deposits. 

In addition to the properties just mentioned there are 
cases where the ability to operate at high temperatures 
is important. In such cases alloys containing chromium, 
tungsten, molybdenum, and other known heat-resisting 
elements should be considered. Cutting tools are naturally 
thought of as being one of the principal hard-surfacing 
applications where “red-hardness” ability is desired. 
It is true, however, that considerable heat is generated by 
severe frictional contact and, while there is no visual 
evidence of the heat, the wear resistance is reduced by the 
softening of the particles under heat that are in contact 
with one another. 

Some consideration should be given to melting points 
and coefficients of expansion in cases where dissimilar 
metals are bonded together. From the standpoint of 
applying the metal, it is desirable to have the melting 
point of the surface metal sightly lower than that of the 
parent metal. The coefficient of expansion of the two 
should be as nearly the same as possible to eliminate a 
tendency to spall when subjected to a rapid change of 
temperature. 

Little work has been done in regard to determining the 
tensile and shearing properties of hard-surfacing materials, 
as it is usually considered that such materials are not 
stressed appreciably in that manner. However, such 
tests would give a good index as to the binding qualities 
of different surfacing materials and would also enable a 
wiser choice of parent materials, especially if tests were 
made after the materials were bonded together. 

Corrosion resistance is not of prime importance in cases 
where severe wear has to be overcome. It is a desirable 
property that is found in many of the hard-surfacing 
materials; and in a few cases, in dealing with corrosive 
materials, it becomes an important factor. 


CaRBURISING. 


The oldest known method of producing a hard surface 
on steel is by case-hardening or carburising. This process 
in brief is merely heating iron or steel to a red heat in 
contact with some carbonaceous material. Iron at 
temperatures close to and above its critical temperature, 
that is 1550 deg. to 1750 deg. Fah., has an affinity for 
carbon. The carbon enters the metal to form a solid 
solution with iron. Hence, the necessity for the high 
temperature. The process is the same as the old cementa- 
tion process for making steel, except that it is stopped 
before the carbon penetrates very far into the interior 
of the metal. 

This method is ideal for machine parts which are sub- 





* Paper presented at the annual meeting of the American 
Society of Mechanical Engineers, December 5th to 9th, 1938, 
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jected to hard wear and impact. The steel used for this 
process is usually a low-carbon steel of about 0-15 C, 
which does ‘not respond appreciably to heat treatment. 
In the course of the process the outer layer is converted 
into a high-carbon steel with a carbon content ranging 
from 0-9 to 1-2 C, with the carbon content gradually 
decreasing toward the interior. By proper heat treatment 
such steel will have an’ extremely hard surface on the 
outside and a soft ductile centre. 

It has been found that certain alloys in a low-carbon 
steel greatly improve the qualities of the final product. 
Nickel is frequently used in percentages from 2 to 4 per 
cent. as it improves the strength of the steel, reduces the 
brittleness somewhat, and promotes a fine grain struc- 
ture. Chromium increases the hardness appreciably and 
gives a small grain structure. The percentage of chro- 
mium ranges from 0-50 to 1-50 in such steel, and in some 
cases is alloyed to advantage with molybdenum. Aside 
from the improved qualities obtained in the case, these 
alloys also give a stronger and tougher core. 

The average rate of penetration is around tin. in twenty- 
four hours. However, the depth of penetration is affected 
by several factors. Important among these is the tem- 
perature at which the process takes place. For reasons 
mentioned previously, this temperaiure is usually around 
1650 deg. Fah. Higher temperatures shorten the time 
required for a given depth, but have the bad effect of 
promoting excessive grain growth. It is also advisable 
to sacrifice some temperature to prevent rapid deteriora- 
tion of container and furnace. 

There are many different carburising reagents used 
and these may be classified as solid, liquid, and gaseous 
materials. In the first group any form of highly car- 
bonaceous material is suitable. Among those used are 
bone dust, charred leather, charcoal, charcoal and barium 
carbonate, lampblack, coke dust, anthracite, and numerous 
other commercial mixtures. Any solid reagent to be 
successful should evolve gases during heating. These 
gases, chiefly CO and CH,, are the principal carburising 
agents in the process. Those which fall in the second 
group are such salts as potassium cyanide and ferro- 
cyanide of potash that form a liquid solution when heated 
to a carburising temperature. Cyanide salts act more 
rapidly than other materials, although their deterioration 
is quite rapid. The presence of nitrogen seems to assist 
in the penetration of carbon into the steel and also con- 
tributes materially to the hardness of the core. The time 
is quite short in this process, usually ranging from five to 
thirty minutes. Consequently, only a thin core of several 
thousandths of an inch is obtained. Its main use is in the 
hard surfacing of small pieces. The principal gaseous 
reagents are CO, natural gas, city gas, and acetylene. 
This application is sometimes usec in the surface hardening 
of gear teeth and other parts, using an acetylene welding 
torch with a reducing flame. 

The final properties of carburised materials are deter- 
mined by heat treatment. There are several procedures, 
the simplest being to quench from the carburising tem- 
perature. Water quenching is usually employed for carbon 
steels while oil quenching is used for alloy steels and 
frequently this operation is followed by a low-temperature 
draw to relieve strains and case brittleness. This method 
of heat treating is suitable only for parts not subject to 
severe shock. For improved physical properties to resist 
shock, a double heat treatment is recommended. After 
cooling, the steel is reheated to a temperature just above 
the critical range of the core and quenched. This treat- 
ment refines the grain size of the core, but still leaves the 
ease with an excessive size grain structure. The steel is 
then reheated once more to a temperature just above the 
critical temperature of the case and quenched a second 
time. This operation, occurring at a lower temperature 
than the first, refines the case and gives it the required 
hardness. A low-drawing operation may be used to relieve 
internal strains. 

Case-hardening has a wide application in industry, as 
it is very suitable for creating hard-wearing surfaces on 
machine parts. Pieces ranging in size from armour plate 
to ball bearings may be successfully treated in the 
described manner. The hardness obtained is limited to 
that of a martensitic steel, the maximum being around 
750 Brinell. 


NITRIDING. 


Nitriding is somewhat similar to ordinary case-harden- 
ing, but uses a different material and treatment to create 
the hard-surface constituents. In this process the metal 
is heated to a temperature around 950 deg. Fah. and held 
there for a period of time in contact with ammonia gas. 
Nitrogen from the gas is introduced into the steel forming 
very hard nitrides, which are finely dispersed through the 
surface metal. 

It has been found that nitrogen has greater effectiveness 
with certain elements than others ; hence, special nitriding 
alloy steels have been developed. Aluminium in per- 
centages of from 1 to 1-5 has proved to be especially 
suitable in steel as it combines with the gas to form a 
very stable and hard constituent. Chromium and molyb- 
denum are important elements in such steels, accomplish- 
ing similar results; in addition, vanadium, manganese, 
and tungsten may also be used effectively. 

The temperature of heating ranges from 850 deg. to 

1200 deg. Fah., although 900 deg. to 950 deg. Fah. is the 
temperature range generally used. Higher temperatures 
will increase the depth of a case for a given period of time, 
but such treatment does not give as hard a case as when 
heated in the lower range. The hardest part of the case 
is just under the surface with a gradual tapering off until 
the core hardness is reached. The total effect of the treat- 
ment extends in from the surface about 0-020in. after a 
forty-eight-hour treatment at 975 deg. Fah. The case 
thickness depends upon the temperature, time, and nature 
of the steel being treated. 

One of the advantages of this process is the extreme 
hardness developed in the surface of the steel and its 
ability to resist wear. This hardness ranges from 900 to 
1100 Brinell, which is considerably higher than that 
obtained by ordinary case-hardening. Nitriding steels 
by virtue of their alloying content are stronger than 


ordinary steels and respond readily to heat treatment. 
It is recommended that these steels be machined and 
heat treated before nitriding, as there is no scale or 
further work after this process. Best results are obtained 
work has been given a proper grain-refining 


when the 





treatment before the process. A sorbitic structure in the 
core is to be desired, because of its inherent toughness 
and ability to withstand heavy loads and impact. For- 
tunately, the structure and properties are not affected 
appreciably by the nitriding treatment, and since no 
quenching is necessary, there is little tendency to warp, 
develop cracks, or change its condition in any way. The 
surface effectively resists corrosive action of water, salt 
water spray, alkalies, crude oil, and natural gas. 

This process is used principally where a hard-wearing 
surface is required, and the expense is justified by the 
advantages gained. Many automotive, airplane, and 
Diesel-engine wearing parts are treated by this process 
as well as numerous miscellaneous parts, such as pump 
shafts, gauges, drawing dies, gears, clutches, and mandrels. 
Its use is limited by the time and expense necessary for 
the treatment and to some extent by the higher cost of 
nitriding steels. 

CHAPMANISING. 


The chapmanising processf is also based on the fact that 
ferrous metals will absorb nitrogen and carbon to form 
a hard compound when heated to high temperatures. 
While the results of this process are somewhat similar 
to nitriding, they are accomplished in a different manner. 
In this process the metal is heated in a liquid bath to 
around 1500 deg. Fah. An active nitrogen gas is intro- 
duced into this liquid from which the nitrogen is absorbed 
by the steel. The length of time required depends on the 
case thickness desired, but compared to most other pro- 
cesses it is quite rapid. Usual case depths vary from 
0-003in. to 0-030in. and the time ranges from a few 
minutes to three hours. Rather special equipment is 
required for processing and introducing the ammonia 
gas into the bath, but no special furnace is required. Any 
standard pot type furnace: is satisfactory. 

It is claimed that this process is more rapid than most 
case-hardening processes, and does not require special 
analysis steel for successful results. A very hard case is 
obtained ranging from 700 to 1100 monotron Brinell, 
which is about the same hardness as obtained by nitriding. 
There is some variation in the hardness, depending on 
how the steel is quenched and the type of steel used. The 
hardest portion of the case is about 0-003in. under the 
surface. Steel processed in this manner has a wide 
application in industries requiring hard surfaces on parts 
as well as surfaces that will resist wear. 


Dry CYANIDING. 

“Dry cyaniding fis the name given to a process of 
continuous gas carburising and nitriding developed for 
surface hardening of steels. The operation is carried out 
in a continuous muffle furnace; the carburising gas is 
introduced at the charging end and the ammonia gas is 
introduced at the point where the parts to be treated 
have come up to the desired temperature. A thin film of 
amorphous carbon is formed on thé objects being car- 
burised, which reacts with the ammonia at the high 
temperature to form a hydrocyanic acid gas. This gas 
has proved to be a very effective cementation reagent 
and when produced in this manner there is little 
hazard attending its use. A variety of carburising gases 
may be used in this process, and by varying these gases 
and the carburising temperatures the composition of the 
case may be controlled 

A variety of 8.A.E. steels have been used in this process 
at temperatures ranging from 1150 deg. to 1550 deg. Fah. 
The final hardness is obtained by oil quenching and the 
hardness value according to the ‘Rockwell C scale ranges 
from 50 to 65. The case depth for a treatment of about 
two hours is approximately 0-010in., and the constituents 
vary according to the amount and kind of gases used. 


Nri-CarB PROcEss. 


The Ni-Carb method§ is very similar to the dry-cyaniding 
process, utilising both ammonia gas and a carburising 
gas. Any carbon-rich gas, such as natural gas, propane, 
or most city gases can be used. The process is adapted 
to either a retort or a continuous muffle furnace. 

The temperature employed may be varied from 1200 deg. 
to 1600 deg. Fah. It is selected according to the depth and 
characteristic of the case desired and the kind of steel 
being heated. The case is formed quite rapidly, varying 
from twenty-seven to forty-five minutes in the actual 
heat to produce case depths from 0-002in. to 0-010in. 
The final hardness is obtained by water or oil quenching, 
the hardness being approximately the same as a cyanided 
case. 

This process is intended primarily for thin cases. 
Most grade steels may be treated by this process as well 
as steel castings, cast iron, and malleable iron. 


INDUCTION HARDENING. 


The heating and melting of metals by induced electric 
currents has had practical application for some time. It 
is only recently, however, that this means of heating 
has been employed in surface hardening. The process 
here described is commonly known as the Tocco process, |! 
and was developed for the principal purpose of surface 
hardening crankshaft bearings and other similar wearing 
surfaces. It differs from ordinary case-hardening practice 
in that the analysis of the surface steel is not changed, 
the hardening being accomplished by an extremely rapid 
heating and quenching of the wearing surface which has 
no effect on the interior core metal. A surface hardness 
of around 58 to 62 Rockwell C is obtained. 

An inductor block acting as a primary coil of a trans- 
former is placed around, but not touching, the journal 
to be hardened. A high-frequency current, usually 2000 
cycles, is passed through this block, inducing a current 
in the surface of the bearing. The heating effect is due 
to induced eddy currents and hysteresis losses in the 
surface material. As the steel is heated to the upper 
critical range, the heating effect of these losses is gradually 
decreased, thereby eliminating greatly any possibility 
of overheating the steel. The inductor block surrounding 
the heated surface has water connections and numerous 





¢ Developed by the Chapman Engineering Corporation, 

t Developed by the Surface Combustion Engineering Cor- 
poration. 

§ Developed by the American Gas Furnace Company. 

|| Developed by the Ohio Crankshaft Company. 





small holes in its inside surface. As soon as the steel has 
been brought up to the proper temperature it is auto- 
matically spray quenched under pressure. 

An important feature of this method of hardening is 
its rapidity of action, since it requires only five seconds 
to heat the steel to a depth of fin. Another advantage 
is that only a small percentage of the weight of the object 
to be treated is heated to the necessary high temperature. 
Obviously, this procedure eliminates warping to a great 
extent, and consequently necessitates only a small allow- 
ance for grinding to finished size. The local heating does 
not affect any previous treatment given to the core 
or cause trouble at fillets. Medium-carbon steel has proved 
very satisfactory for parts treated in this manner, and 
the nature of the process has partially eliminated the 
necessity of using costly alloy steels. 


FLAME HARDENING. 


Flame hardening, like the induction-hardening process, 
is based on rapid heating and quenching of the wearing 
surface. The heating is accomplished by means of an 
oxy-acetylene flame which is applied a sufficient length 
of time to heat the surface above the critical tempera- 
ture of the steel. Integral with the flame head are water 
connections which cool the surface by spraying as soon 
as the desired temperature is reached. By proper control 
the interior surface is not affected by the treatment, the 
depth of case being a function of the heating time and 
flame temperature. 

There are several methods employed in this process. 
In stationary or spot hardening, both torch and work are 
stationary and the effect is local. Progressive hardening 
refers to cases where the flame and work move with 
respect to one another, as in the case of rail hardening. 
As the flame progresses the work is immediately quenched 
behind the flame. Spinning or rapidly rotating circular 
work may also be used employing one or more flames. 
This method is usually applied to fairly small work when 
the heating time isshort. The quenching is done while the 
work rotates. Spinning may also be used in connection 
with a progressive movement of the torch along the side 
of the work. Hand operation is not recommended as 
it does not produce uniform results. 

The following advantages are claimed for this process : 
Hard surfaces with a ductile backing may be obtained, 
large pieces may be treated without heating the entire 
part, the case depth is easily controlled, the surface is 
free of scale, and the equipment is portable. This process 
may be used on most of the commonly used steels. The 
surface hardness will depend on the percentage of carbon 
and the alloying elements that may be present. Average 
values will vary from 350 to 650 Brinell. 


METAL SPRAYING. 


The spraying of molten metal is a comparatively 
recent development and is rapidly becoming an important 
process in industry. Any metal obtainable in wire form 
can be applied in this manner. The wire is fed into the 
spray gun at a definite rate ‘where it is melted by a 
oxy-acetylene flame and then blown by compressed air 
to the surface being coated. This type of gun is the one 
commonly used in this country. Another type of gun, 
developed in England, has a heated container into which 
molten metal is poured at intervals, but otherwise acts 
in the samne manner. 

It is important in this process that the surface of the 
metal be properly prepared before spraying, because the 
bond between the sprayed metal and the parent metal 
is entirely mechanical. The usual method of cleaning 
and preparing the surface is by blasting with sharp silica 
sand or angular steel grit. Cylindrical objects may be 
prepared by rough turning on a lathe. 

Either of these methods roughen the surface and 
provide the necessary interlocking surfaces or keys so 
that the plastic metal will adhere to the surface. The 
molten metal is blown with considerable force against 
the surface, causing it to flatten out and interlock with 
the surface irregularities and the adjacent metal particles. 
The sprayed metal itself provides a suitable surface for 
successive coatings and permits building up a layer of 
considerable thickness. 

Obviously there is some change in the physical pro- 
perties of metal applied in this manner. There is an 
increase in porosity and a corresponding decrease in the 
tensile strength of the material. This is due to the bond 
being mechanical and not a fusion as obtained by welding. 
The compressive strength is high and suitable for most 
purposes. Brittleness increases as does the hardness. 
Stainless steel and high carbon deposits will develop 
a scleroscope hardness of from 70 to 75, which corresponds 
to a Brinell hardness of 500 to 550. The wearing quality 
of sprayed metal is good, as evidenced by its wide use 
in building up worn shafts and other machine parts. 
All deposits can be finished satisfactorily by usual machin- 
ing or grinding methods. In general, the metals retain 
enough of their original properties for protection pur- 
poses, for corrosion prevention, and for restoring worn 
surfaces. 

Corrosion prevention constitutes one of the main 
applications of this process, and for this purpose zinc, 
cadmium, lead, and aluminium are the principal metals 
used. It is frequently claimed that metals applied by 
this method have greater resisting properties than if 
applied by plating, due to the fact that the coatings 
may be thicker and there is no trace of acids at their base. 

Aside from building up worn surfaces, which is another 
important application, it is possible to apply sprayed 
coatings to effect hard-wearing surfaces. A low-carbon 
shaft can be sprayed with 0-80 C steel, increasing the 
surface hardness materially. For greater hardness 
1-20 C steel may be applied successfully. There are 
two types of stainless steel in general use, one being the 
ordinary 18-8 and the other a special air-hardening 
steel. This latter steel gives the maximum surface 
hardness obtained by this process. Sprayed metal 
being air quenched is naturally harder than the original 
metal and has proved very satisfactory for wearing 
surfaces. 

The success of this process is due largely to its economy 
and the rapidity with which the metal can be applied. 
There is no distortion in the parts being surfaced, nor are 
there any internal stresses developed by the process. 
Its field of application is large since practically any 
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metal can be applied to any other commercial metal and 
to other base surfaces such as wood and glass. 
METAL PLATING. 

Electro-plating has long served as a means for applying 
decorative and protective coatings on metals. 

For wear or abrasive resistance, the outstanding metal 
for plating metallic surfaces is chromium. For this 
duty coatings are seldom less than 0-002in. thick, and 
may be considerably more. Coatings of this nature are 
not plated on a soft base metal, but directly on to the 
hard parent metal. If plated on a soft base metal as 
copper or nickel it will have greater corrosion-resisting 
power, but its resistance to abrasion and deformation 
will be much less. Hence, any measure of hardness 
or abrasive resistance is to some extent a function of the 
metal upon which it is plated as well as the chromium 
deposit itself. 

The process is electrolytic and consists in passing an 
electric current from an anode to a cathode, the cathode 
being the object upon which the metal is deposited, 
through a suitable chromium-carrying electrolytic solution 
in the presence of a catalyst. The catalyst does not enter 
into the electro-chemical decomposition. The electrolyte 
is a solution of chromic acid with a high degree of satura- 
tion. The surfaces must be thoroughly polished and 
cleaned before operations start. Since the rate of deposi- 
tion is fairly slow, the work must remain in the tanks 
several hours for heavy plating. 

Chromium has proved very satisfactory for wear- 
resisting parts because of its extreme hardness, which 
exceeds most other commercial metals. According to 
the Brinell scale the hardness of plated chromium ranges 
from 500 to 900. This wide variation is not due to the 
metal, but to methods used or inadequate equipment. 

FUSION-WELDING PROCESSES. 

Where thick coatings of materials are required, it is 
necessary to use some form of welding. The electric are 
process is both simple and economical in its operation, 
and for most ferrous alloy materials it is very suitable. 
The acetylene process operates at a lower temperature 
than an electric arc, and can be controlled more readily 
where excessive puddling of the material is not desirable. 
A certain amount of penetration or bonding is necessary 
when applying hard facing materials, but in general 
it should be kept at a minimum so as not to dilute the 
weld metal with the parent metal. 

The hard facing materials are roughly classified as 
“overlay” and ‘“‘diamond substitute”? types. The 
overlay materials include such metals as high-carbon 
steel, ferrous alloys that include such elements as 
chromium and manganese, and numerous non-ferrous 
alloys containing principally cobalt, manganese, and 
tungsten. The hardness of these materials varies con- 
siderably, ranging from around Rockwell 40 C to 70 C. 
According to the Moh scale the hardness seldom exceeds 
8. The ‘diamond substitutes” are such materials as 
tungsten, boron, and tantalum carbides, and chromium 
boride. These materials are among the hardest that are 
available and on the Moh scale fall between 8-5 and 9-5. 
They cannot be applied by self-fusion, but must be 
bonded to the parent metal with some lower melting 
alloy. They are prepared commercially in the form 
of small inserts of various shapes, or they can be obtained 
in a crushed state, graded according to screen size. 
The crushed material may be fused with some binding 
material into rods or put in small steel tubes mixed with 
a certain percentage of granular metallic binding material. 
This application is quite similar to oxy-acetylene welding 
with solid rods. When applied on oil well drilling bits, 
the surface to be covered is frequently first coated with a 
gelatin-like material which holds the granular particles in 
place as they are sprinkled over the surface. They are 
then fused to the parent metal with an oxy-acetylene torch. 

High-carbon welding rod with a carbon content ranging 
from 0-9 to 1-1 is the most economical hard-facing 
material to apply from the standpoint of initial cost. 
Such rods may be applied equally well by either the electric 
are or oxy-acetylene method of welding. They form a 
tough surface of moderate hardness ranging from Rock- 
well 30 C to 45 C. The hardest surface is obtained by 
rapid quenching, and, as is the case with all martensitic 
deposits, not much additional hardness can be obtained by 
cold working. Their corrosion resistance is poor, but 
such coatings have a wide application where wear resist- 
ance is desired. 

Increased hardness and wear resistance can be obtained 
by alloying steel with such elements as nickel, manganese, 
molybdenum, and chromium. The limit of hardness for 
such coatings is around Rockwell 55 C. Since many of the 
alloys result in austenitic deposits, their hardness can be 
increased by cold working. Corrosion resistance of most 
of these materials is good as is their resistance to impact, 
and no heat treatment is required after application. 

In the non-ferrous group are included all rods the com- 
position of which is made up of elements other than iron, 
although in many cases small percentages of iron may be 
found. The principal elements in this group are tungsten, 
chromium, molybdenum, and cobalt. The average room- 
temperature hardness of this group is about the same as 
for the ferrous alloy group. Their advantage is that a high 
percentage of this hardness is retained while at red heat, 
which adds greatly to their wear-resisting power. In 
severe abrasive work considerable heat is developed by 
friction, which acts on the minute areas of particles in 
contact. The effect of this heat is to soften the metal on 
these areas and cause them to wear away. However, if 
the metal in contact can retain a hardness at a relatively 
high temperature, it has a much greater resisting power to 
wear than metals that do not have this property. In such 
cases the initial hardness is not a true criterion of the wear- 
resisting ability of the metal. 

Both the electric arc and oxy-acetylene process can be 
used in applying this material, the latter process being 
preferred. Better control of the deposit is obtained and 
there is less dilution of the rod with the parent metal. 
There is also no loss of the expensive 10d material by 
volatilisation and spattering. Practically any carbon or 
alloy steel can be hard surfaced with this material, and it is 
especially adapted for coating surfaces subject to severe 
abrasion and impact. 


DIAMOND SUBSTITUTES. 


hardest materials that are available for hard surfacing. 
These materials are generally spoken of as cemented 
carbides and include tungsten carbide, tantalum carbide, 
titanium carbide, boron carbide, and chromium boride, or a 
combination of these and other carbides with a suitable 
cementing agent. In thecase of tungsten carbide, which is 
one of the most common of this group, the usual analysis by 
percentage is tungsten 81-4, cobalt 12-7, carbon 5-3, 
and iron 0-6. The cobalt serves as a binder and adds to 
the ductility of the carbide. It may vary in percentage 
from 5 to 13. Tantalum carbide is 87 per cent. TaC, 
with 13 per cent. of some binder. The binder usually is 
either a combination of molybdenum and iron or tungsten 
carbide and cobalt. Boron carbide contains about 
78-2 per cent. boron and 21 per cent. carbon with a small 
trace of silicon and iron. It is usually known by the 
symbol B,C. Many similar carbide materials are manu- 
factured under special trade names, the compositions of 
which are not generally known and vary with manu- 
facture. Some of the commonly known commercial carbide 
products are Carboloy, Firthite, Carmet, Widia, Borium, 
and Hastellite. 

This material cannot be applied as other hard-surfacing 
materials because of its high melting temperature. It is 
either furnished in the form of small inserts or in screen 
sizes. The inserts are frequently applied by a brazing 
or sweating-on process. In other cases the insert is placed 
in melted or puddled metal and then surrounded by metal 
from a steel or hard-surfacing welding rod. Screen sizes 
of crushed carbide particles can be applied conveniently 
by putting the particles in steel tubes. The steel sheath 
melts like an ordinary welding rod and fuses to the metal. 
The carbide particles do not melt, but are distributed 
through the molten metal and are held fast when the metal 
cools. Screen sizes can also be applied by mixing the 
particles with a suitable binder and casting them into rods. 
These rods can be used conveniently like other hard- 
surface welding rods. 

These materials all have a hardness approaching that of 
a diamond, and on the Moh scale it ranges from 9 to 9-5. 
This hardness is maintained to a large extent at a red 
heat. Due to its extreme hardness and brittleness, it does 
not have a high strength rating and is not suitable where 
severe shock and impact conditions exist. This difficulty 
is partially eliminated by properly supporting the elements 
with a tough binding material. Another characteristic of 
this surfacing material is that it does not respond to heat 
treatment or cold working, and retains its initial hardness 
under all conditions. It is not suitable for casting, 
although a few hard materials, principally boron alloys 
with an iron base, can be processed in this manner. 
Cemented carbides have a wide application in industry. 
They are used principally for cutting tool material and 
for parts subjected to extreme wearing conditions. Tools 
that are tipped with such inserts greatly outlast any other 
form of cutting tool. 








Sources of Waste Heat Losses in 
Fine Grinding.* 
By LEONARD ANDREWS. 


Ir is generally recognised that the waste heat losses 
associated with commercial grinding are enormous. Cases 
are on record where, in batch grinding with cylinder mills, 
a sufficiently high steam pressure has been generated by 
waste heat losses to burst the cylinders. This has occurred 
in spite of the high heat radiation losses from the unlagged 
cylinders. 

It is sometimes assumed that sensible heat is released 
by the act of increasing surface. Sulman has shown,+ 
however, that every increase of the surface area of a solid 
is represented by a corresponding increase of surface 
energy and that “in the creation of a fresh surface heat 
is also absorbed. If the surface be enlarged ‘ adiabatically ’ 
(where no heat enters or leaves the water) the liquid will be 
cooled.” 

Comminution is in this respect somewhat analogous to 
heating water where, by taking reasonable precautions, 
practically the whole of the input energy may be trans- 
muted to increased surface energy without increase of 
sensible heat or, alternatively (as in the case of heating 
buildings by hot water), the entire energy may be con- 
verted into sensible heat without increase of surface energy. 
The rise of temperature in a wet grinding mill appears to 
be due to two dominant causes: (1) the molecular stretch- 
ing and shearing of the liquid film between adjacent solid 
particles, and (2) the molecular agitation induced in solid 
particles which are not fractured by blows received. 

It is reasonable to suppose that the work done (and the 
heat generated) in such molecular stretching and shearing 
of the liquid will be greatly increased as the interfacial 
solid/liquid surface area is extended by particle size 
reduction. Hence, the smaller the mean diameter of the 
particles in a suspension of given density, the larger will 
be the proportion of the total input energy absorbed in 
generating heat by liquid molecular stretch and shear. 
On the other hand, liquid strain is reduced by increase 
of temperature ; hence it appears that it is only that portion 
of the heat which is radiated from the pulp, the mill 
casing, and walls of the classifier, and that extracted by 
the water necessary for classification which should be 
classed as waste heat losses. 

A series of experiments carried out in the author’s 
laboratory with a variety of water/solid mixtures, in a 
modified form of “‘ Joule’s mechanical heat equivalent 
apparatus,’ appeared to confirm entirely the above con- 
ceptions respecting heat losses due to liquid molecular 
stretch and shear. These experiments consisted of 
stirring, by means of a propeller running at a constant 
speed, equal volumes of water/solid mixtures of varying 
densities, &c. The rate of temperature increase in seconds 
per 1 deg. Fah. was recorded over an aggregate range of 
from 50 deg. to 60 deg. Fah. The radiation losses at all 





* From a paper on ‘Classified Grinding Research,” read 
before the Institution of Mining and Metallurgy, November 17th, 
1938. 

+ Sulman, H. L., ‘‘ A Contribution to the Study of Flotation,” 





working temperatures were recorded and added to the 
observed rates of temperature increase. 

The interfacial solid/liquid surface area was calculated 
from the mean surface area of the solids, expressed in 
sq. cm. per g. X g. of solid per c.c. of mixture. 

The energy represented by the rise of temperature under 


the respective conditions tested—expressed in foot- 
pounds per minute per gallon of mixture—was calculated 
from the formula 





W x8 x 778 x 60 
a 
where W =weight of | gallon of mixture in pounds. 
S=specific heat of the mixture. 
T=time in seconds per degree Fah. rise of tem- 
perature. 
For example, the ordinate O (curve D, Fig. 1) was 
determined as follows :— 
15-9 x 0-84x 778 x 60 
57 





W=15-9. S=0-84, T=57, or 
= 10,900. 
The results of these respective tests are given in the 


table and shown by the several curves in Fig. 1. 
All curves appear to indicate a very appreciable reduc- 


Scale for Curve E. 
Interfacial Surface Area, sq. cm. per ¢.c. 
400 1.000 1,260 1,400 1,600 


0 200 600 Sou 


13,000 
12,000 
13,000 
10,000 

9,000 


8,000 


Ft. lb. per min. per gal. 


7,000 
6,000 


5,900 


sistance. 


te: 


4,000 


Shear } 


« 
e 


3,000 





Swain Sc 


THE ENGINEE® 


Curve A. Solids, nil. 

B. Solids, 20 per cent.; surface 325 square centimetre 
per cubic centimetre. 

C. Solids, 62 per cent.; surface, 1220 square centi- 
metre per cubic centimetre. 

D. Solids, 59 per cent.; surface, 1420 square centi- 
metre per cubic centimetre. 

E. Foot-pounds per minute loss and interfacial surface 


at 50-52 deg. Fah. 


Fic. 1—Curves Showing Effects of Temperature and Surface 
Area. 


tion of shear resistance with increase of temperature. ' The 
A curve (water only) agrees very closely, as is to be 
expected, with the viscosity of water at temperatures 
ranging from 50 deg. to 60 deg. Fah. The C curve (inter- 
facial surface area, 1220 square centimetres per cubic centi- 
metre) shows the astounding reduction in shearing losses 
of 40 per cent. against a rise in temperature of only 10 deg. 
Fah., a result which would be almost incredible if the 
intervening records were not so entirely consistent. The 
E curve, showing the foot-pounds per minute loss at 
50 deg. Fah. and at varying solid/liquid interfacial surface 
areas, is practically a straight line, thus appearing to 
indicate that at constant temperature the shearing losses 
are directly proportional to the interfacial surface area of 
the pulp. This result may be the true explanation of the 
generally recognised fact that grinding efficiency is very 
much reduced by retaining fine particles in the pulp—an 
effect which has hitherto usually been attributed entirely 
to cushioning. 

The density of the pulp appears to have but little, if 
any, effect upon shear resistance other than its indirect 
contribution to the interfacial surface area. The D curve 
(59 per cent. solids) shows a much higher resistance than 
the C curve (62 per cent. solids). 

A client, who for many years has devoted much atten- 
tion to classified grinding research in operating his mills 
and who has from time to time provided the author with 
invaluable data, was so far interested in the laboratory 
experiments referred to as to carry out some tests under 
working conditions with a view to confirming, or other- 
wise, the above deductions. These tests were made on a 
batch operated pan mill grinding pottery flint. At the 
end of each half-hourly period of the 74-hour grind, 
readings were taken of the kWh input (registered by an 
integrating wattmeter), of the temperature of the pulp and 
of its density. From the latter, in conjunction with 
records of the mean particle size of the solids, it has been 
possible to calculate the interfacial surface area of the 
water/solid mixture at the end of each half-hourly period. 
The results of the several readings, and deductions there- 
from, are shown in the respective curves reproduced in 
Fig. 2. . 

Notwithstanding the fact that a considerable (unknown) 
portion of the total kW input was absorbed in mechanical 
friction, unaffected by molecular shear resistance, every 
change of the latter due to small variations of temperature 
or changes in the slope of the interfacial surface area 
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curve B are definitely reflected in the kW input curve C 
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and in the relative comminution efficiency curve D 
calculeted from 
Measured increased surface per half-hour 
kW input. 

Thus a 6 deg. Fah. rise of temperature from a to 6b 
apparently increases the overall comminution efficiency 
by 16 per cent., notwithstanding the simultaneous increase 
of interfacial surface area, whereas a reduction of tem- 
perature of only 0-5 deg. Fah. combined with increasing 
surface area reduces the overall efficiency by nearly 4 per 
cent. from 6 to c. 

With interfacial surface areas exceeding 900 square 
centimetre per cubic centimetre, the reduction of efficiency 
resulting from this cause appears to preponderate over the 
increase of the efficiency resulting from rising temperature. 
It will be noted, however, that small rises of temperature 
at d and e coincide with very definite checks in the rapid 





TaBLEe.—Details Relating to Curves in Fig. 1 Showing Effects of Temperature and Surface Area. 


lagging the classifiers, thereby taking full advantage of the 
economy that should accrue from heavy circulating loads. 

The dissipation of energy by molecular agitation in 
solids is demonstrated by the well-known experiment of 
striking an anvil with a heavy hammer. Since there is no 
increase of surface, the entire energy of the blow is repro- 
duced in rise of temperature of the anvil and hammer 
head. Ifa stone is placed on the anvil and the force of the 
blow is adjusted only just to fracture the stone into a 
large number of new surface faces, the rise of temperature 
due to molecular agitation should be diminished tq the 
precise extent to which the surface energy (latent heat) of 
the fractured stone is increased. 

In the first case, the ratio of heat losses to ‘‘ work done ” 
will be a maximum (i.e., 100 per cent.) and in the latter 
case the ratio of “ work done” to ‘‘ waste heat losses ” 
will be a maximum. 

The claim made by manufacturers of conical mills that 


















































Test reference. A. B. Cc D 
Solid/liquid surface, sq. cm. per c.c. ie) Nil ite: 325 % 220 wa 1,420 wilt 
Percentage solids in mixture ... Nil 20 62 59 
Weight per gallon, lb. (W) 10 1l-4 16-4 15-9 
Specific heat (S) 1 0-96 0-8 0-84 
Ww x Sx 778 x 60 : 7 ~ 468,000 i ails 512,000 pel 612,000 ad 623,000 

= ae oe Oe ee 
Rate of Foot- Rate of Foot- Rate of Foot- Rate of Foot- 

temp. pounds temp. pounds temp. pounds temp. pounds 

Temperature range. inerease, | per min. | increase per min. | increase, | per min. | increase, | per min. 
sec. per ° F. loss. sec. per ° F. oss. sec. per ° F. oss. sec. per ° F. loss. 

50 to 52 deg. Fah. 96 4,850* 75 6,850* 55 11,100* | 49 P 12,700* 
52 to 54 deg. Fah. 102 4,600 83 6,180 63 9,700 53 11,800 
54 to 56 deg. Fah. ... 105 4,450 90 5,680 72 8,500 57 10,900 
56 to 58 deg. Fah. 108 4,320 100 5,120 79 7,700 63 10,200 
58 to 60 deg. Fah. 112 4,180 107 4,780 87 7,000 66 9,500 
60 to 62 deg. Fah. 115 4,050 115 4,450 93 6,580 69 9,000 

| | 














* Ordinates of curve E (Fig. 1), which gives foot-pounds per minute loss and interfacial surface area at 50 to 52 deg. Fah. 


decline of this efficiency curve, which decline is assumed 
to be due to the increasing interfacial surface area. 

The constant variations in the slope of the interfacial 
surface area curve are due to changes of density of the 
mixture resulting from additions of water to the mill to 
maintain a reasonably constant consistency of the pulp, 
thus offsetting the loss of water by evaporation. These 
additions of water also tend to maintain the approximately 
uniform temperature shown. 

lt appears from the above laboratory and works tests 
that both temperature and interfacial surface tension 
greatly affect grinding efficiency and indicate that large- 
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Curve A. Temperature of pulp. 
B. Interfacial surface area, centimetres 
centimetre. 
C. kW input. 
D. Half-hourly increase of surface per kW. 
Mean water content of pulp approximately 23 per cent. 


per cubic 


Fic. 2—Works Tests Showing Effects of Temperature and Surface 
Area on Power Input. 


scale accurate explorations of the exact effect of the 
respective factors may be expected to provide data that 
would enable a very great reduction to be made in the 
large waste heat losses of energy in all grinding plants. 

It is obviously conceivable that the improved efficiency 
which, from theoretical considerations, should result from 
increased circulating loads may be nullified by the high 
radiation losses which must occur with heavy circulating 
loads. This may possibly account for Dr. H. A. White’s 
experience that “variations in tonnage circulated are 
found to have but small influence.”’f 

Should this prove, upon investigation, to be the case it 
would be a simple matter to reduce radiation losses by 





¢ Dorr, J. V. N., op. cit., discussion, page 79. 


automatic size grading of grinding media and pulp within 
the mill gives greatly increased comminution efficiency is 
entirely in accord with the above theoretical! consideration. 

The author’s experience in testing conical! mills in close 
circuit with classifiers has been that they do produce an 
appreciably greater surface area (of any desired mean 
particle size greater than 10 4) per kWh input than mil's in 
which the grading of the grinding media in relation to 
particle size is not attempted. 

If the actual work done in comminution was invariably 
defined in some universally accepted single unit (corre- 
sponding to H.P.=33,000 foot-pounds per minute), the 
claims of rival manufacturers respecting the efficiency of 
their mills could be adjudicated, without question, for any 
specific conditions. 

It would probably be found that the type of mill most 
suitable for one condition would be the least satisfactory 
for some other condition. Thus a tube mill which may be 
accepted as being the most efficient type of plant for 
grinding cement, for which a large percentage of minus 
10 uw material is required, may prove to be the most ineffi- 
cient type of mill for reducing, say, 4in. pulp to a fine 
granular product ranging from 20 y to 100 u mean particle 
size. 








HIGH-TENSION X-RAY EQUIFMENT. 


THe X-ray laboratory of the National Research 
Council of Canada is now equipped with machines that 
range in operating voltage from 80,000 to 600,000 volts. 
Highly trained physicists who have had a wide experience 
in the field of physics are in charge of these machines. 
The X-rays from the 80,000-volt apparatus will penetrate 
aluminium alloy castings of 2in. in thickness and copper, 
brass, zine, steel, and iron of fin. to #in. thickness. The 
X-rays from the 200,000-volt machine will penetrate 
a thickness of l}in. The 600,000-volt equipment was 
built and installed in the Division of Physics and Electrical 
Engineering, parts of it being made in the workshops 
of the National Research Laboratories at a considerable 
saving in cost. 

With the completion of the 600,000-volt apparatus, 
the Laboratories are now equipped to examine by means 
of X-rays, castings, welds, and industrial material of 
copper, steel, brass, &c., up to thicknesses of 6in. By 
means of the gamma rays from radium it is also possible 
to examine castings up to 10in. in thickness. 

All aluminium castings used in the manufacture of 
aeroplanes for the Department of National Defence are 
tested by X-ray methods before they are assembled by 
the manufacturer. Two portable 80,000-volt machines 
make it possible to examine castings at the plant when it 
is found inconvenient to ship them to the Laboratories. 
When this method of testing was first instituted it was 
found that 98 per cent. of the castings examined were 
faulty. This condition, once the facts were known, was 
soon remedied, and recently, with 2000 to 3000 castings 
being examined monthly, rejections were down to about 
7 per cent., and it is expected that the proportion will be 
further reduced. 

A recent development in this work is that large light 
alloy castings for aircraft landing gears, which were 
previously imported, are now being successfully manu- 
factured in Canada. This achievement has been due 
entirely to co-operation between the X-ray testing 
Laboratories of the National Research Council, and a 
Canadian foundry now specialising in aircraft quality 
castings. Prior to the establishment of facilities for 
checking foundry technique by X-ray methods, the 








inherent difficulties in producing this type of casting 
deterred Canadian manufacturers from entering this 
field. A great improvement in the quality of the castings 
produced has been achieved, and Canadian castings now 
compare favourably with those produced elsewhere. 








BRITISH STANDARDS INSTITUTION. 





All British Standard Specifications can be obtained from the 
Publications Department of the Institution at 28, Victoria-street, 
London, S.W.1. The price of each specification is 2s. 2d. post 
free, unless otherwise stated. 





MICROMETERS ; TOOLMAKERS’ FLATS AND 

SURFACE PLATES ; STEEL STRAIGHTEDGES. 

CF (ME) 191; CF (ME) 192; CF (ME) 193.—The 
British Standards Institution has issued draft specifica- 
tions for micrometers, toolmakers’ flats, and high precision 
surface plates and steel straightedges of rectangular 
section. These drafts have been prepared by Technical 
Committee ME/59, Measuring Tools, and, in accordance 
with the customary procedure of the Institution, are 
being circulated for technical comment. They should not 
yet therefore be regarded or used as British Standards. 
The Committee invites comments on these draft specifica- 
tions, which should be sent direct to the Institution before 
February Ist, 1939. 








LAUNCHES AND TRIAL TRIPS. 


San DemeEtRio, oil tanker ; built by Blythswood Shipbuilding 
Company, Ltd., to the order of Eagle Oil and Shipping Company, 
Ltd.; dimensions, length 460ft., breadth 6lit., depth 331t. 3in. 
Engines, four-stroke, single acting, eight cylinders, 650 mm. 
diameter by 1400 mm. stroke, supplied by John G. Kincaid and 
Co., Ltd.; trial trip, December 13th. 

Errrick, motor passenger and troopship ; built by Barclay, 
Curle and Co., Ltd., to the order of the Peninsular and Oriental 
Steam Navigation Company, Ltd.; dimensions, length 490ft., 
breadth 63ft., depth 35ft. Engines, opposed piston airless 
injection, cylinders 560mm. diameter, 1680mm. stroke ; 
trial trip, December 16th. 

Danonia, oil tanker; built by R. and W. Hawthorn, Leslie 
and Co., Ltd., to the order of the Anglo-Saxon Petroleum 
Company, Ltd.; dimensions, length 482ft., breadth 5$ft., 
depth 34ft., deadweight 12,000 tons. Engines, eight-cylinder, 
four-stroke, airless injection, cylinders 650 mm. diameter by 
1400 mm. stroke ; launch, December 19th. 

San Emriano, oil tanker; built by Harland and Wolff, 
Ltd., to the order of the Eagle Oil and Shipping Company, 
Ltd.; dimensions, length 460ft., breadth 61ft., depth 33ft. 3in., 
gross tonnage 8000. Engines, eight-cylinder, four-stroke, single- 
acting ; launch, December 20th. 








CATALOGUES. 


Watwortu, Ltd., 90-96, Union Street, S.E.1.—Catalogue 
and stock list No. 2 of plumbers’ brasswork. 

STanDAaGE Power Covup.ines, Ltd., 100, Blackstone Road, 
N.4.—Illustrated folder and torque factor list. 

W. Ricuarps anp Sons, Ltd., Middlesbrough.—Annual 
chart showing the prices of iron and steel, 1914-1939. 

WarREN WEBSTER AND Co., Ltd., Commerce Way, Croydon, 
Surrey.—Catalogue of steam-heating and steam equipment. 

Hvucexu Suirx and Co. (Possit), Ltd., Glasgow N.—Tenth 
edition of the bydraulic machines and machine tool catalogue. 

Ransomes, Sims AND JEFFERIES, Ltd., Orwell Works, 
Ipswich.—Booklet on electric trucks for all industrial purposes. 

BoNEHAM AND TURNER, Ltd., Nottingham Road, Mansfield. 
—Particulars of jig bushes of standard and special types made 
to fine limits. 

MaNGANESE Bronze AND Brass Company, Ltd., Handford 
Works, Ipswich.—A brochure on “ Oilite”’ self-lubricating 
bronze bearings. 

Ketvin, BotroMLEy AND Barrp, Ltd., Cambridge Street, 
Glasgow, C.2.—Particulars of ‘‘ Pneumereator ” liquid level 
and weight gauges. 

THomas SuMMERSON AND Sons, Ltd., Darlington.—Leaflet 
describing a new universal auto-reversing spring toggle lever 
box for railway sidings. : 

Britisp ALtuminrumM Company, Ltd., Adelaide House, King 
William Street, E.C.4.—A book on the chemical analysis of 
aluminium and its alloys. 

M. anp C. SwitcucrarR, Ltd., Kirkintilloch, Glasgow.— 
Pamphlets describing A.C. contactor starters for squirrel-cage 
motors and slip-ring motors. 

STURTEVANT ENGINEERING Company, Ltd., 147, Queen 
Victoria Street, London, E.C.4.—Publication No. 1260 on indus- 
trial heating and ventilation. 

Greorce H. ALEXANDER Macuinery, Ltd., 82, Coleshill 
Street, Birmingham, 4. A folder describing the Grotelite 
injection moulding machine. 

Marcon?r’s WirRELESS TELEGRAPH Company, Ltd., Electra 
House, Victoria Embankment, W.C.2.—Leaflet No. 1307, 
describing the W.B.6 wireless beacon transmitter. 

ABERDARE CABLES, Ltd., Aberdare, Glam.—A_ brochure 
illustrating and describing the cables made by the company 
and the processes involved in their manufacture. 

Manesty Macuines, Ltd., Speke Hall Road, Liverpool, 19.— 
Particulars of automatic water stills, which may be operated 
by steam, gas, or electricity, and have capacities ranging from 
3 pints to 50 gallons per hour. 

Gaston E. Marparx, Ltd., 22, Carlisle House, London, 
8.W.1.—Particulars of the Michigan Tool Company’s universal 
relieving machine for hobs, cutters, &c., and a circular describing 
a rotary type gear-finishing machine made by the Michigan Tool 
Company. 

STEWARTS AND Lioyps, Ltd., 41, Oswald Street, Glasgow.— 
Section ‘‘ W ” catalogue, dealing with the manufacture and use 
of steel pipes for water, gas, sewage, and air mains. The book 
contains more than 200 pages of descriptive matter, Ulustrations, 
diagrams, tables, and relevant formule. 
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Markets, Notes and News. 


The prices quoted herein relate to bulk quantities. 


f.o.b. steamer. 


Further Price Changes. 

Owing to the fact that practically all the iron 
and steel makers’ associations had fixed the end of 1938 
as the time for revising their quotations, this Christmas 
has been a period of price reductions in almost every 
branch of the trade. In most cases consumers might well 
regard the cuts as an appropriate Christmas present, but 
they do not appear to have given satisfaction in every 
instance. Anticipations of the shipbuilders apparently, 
were not fulfilled, and according to a question by Mr. G. 
Kirkwood, M.P., in the Commons last week, the industry 
was expecting a reduction of 30s. in the price of ship plates. 
It is not unnatural, therefore, that they are inclined to 
grumble at the cut of 17s. 6d. which the steel makers 
made. It seems that the shipbuilders are not allowing the 
matter to rest and are pressing for special consideration. 
The President of the Board of Trade stated in the House 
that he was in communication with the shipbuilders with 
regard to the difficult position of the industry and hoped 
to be able to find some solution. The last official announce- 
ment of a price reduction came from the tin-plate makers. 
This industry has been considering not only the question 
of prices, but also the institution of a rebate scheme and 
an alteration in the basis box from 108 to 100 sheets, 
which would have brought it into conformity with the 
practice of the American tin-plate trade. After two or 
three meetings the British makers decided to reduce their 
home quotations from 21s. 14d. to 20s. 44d. f.o.t. and to 
reduce the allowance for lights 108 Ib. to 65 Ib. to 3d. per 
pound. In future no extras will be charged for odd sizes 
up to 32in. by 26in. It was decided also to make the 
quotations for exporters 20s. 3d. f.o.b. in containers, but 
only: c.i.f. prices will be quoted for overseas destinations. 
The makers rejected the proposed rebate scheme and also 
the suggestion that there should be an alteration in the 
basis. Earlier in the week the manufacturers of wrought 
iron announced a reduction of 10s. to 20s. in their quota- 
tions for the home market, to rule for the first six months 
of 1939. This brings into force the following range of 
prices :—For delivery England and Wales, Zone 1: 
Crown iron, £12 5s.; strip, £13 12s. 6d.; socket iron, 
£12 15s.; fitting iron, £13 5s.; splayed hoops, £16 12s. 6d. 
Scotland, Zone 1: Crown iron, £12 5s.; strip, £13 7s. 6d.; 
socket iron, £12 15s.; fitting iron, £13 5s.; splayed hoops, 
£13 7s. 6d. Ireland, f.o.q.: Crown iron, £12 17s. 6d.; 
strip, £14 5s.; splayed hoops, £17 5s. The price of acid 
steel billets has also been reduced this week by 5s. The 
quotation for 0-85 p.c. carbon is now £11. 


The Pig Iron Market. 

Except for a few transactions in foundry iron for 
delivery next year, the pig iron market has been practically 
idle. Consumers, however, are showing a satisfactory 
interest in deliveries in 1939, and this is particularly the 
case in the foundry section of the market. An encouraging 
feature of the inquiry after the new pig iron prices were 
announced was the interest shown by the light castings 
industry. Whilst few of the foundries in this department 
are working full time, the founders had allowed their 
stocks of pig iron in many cases to fall to a dangerously 
low level, and it is probable that the amount of business 
placed by the light castings industry will in the aggregate 
exceed expectations. Active conditions are expected to 
develop in this market after the holidays, and this view 
is supported by the announcement that the Skinningrove 
Iron Company, Ltd., will start. up two fresh furnaces 
early next month. The decision of the foundry pig iron 
makers not to fix prices for any definite period has been 
received with mixed feelings in the market. Whilst some 
approve of the decision, which léaves the producers at 
liberty to alter prices when they think it necessary, others 
are inclined to favour the stability which they consider 
results from long-term price fixation. Exporters are dis- 
appointed that prices for overseas destinations have not 
been further reduced, since, although the makers are pre- 
pared to accept less than a week ago, the new quotations for 
Cleveland foundry do not make it possible to compete with 
Continental iron in foreign markets. In the Midlands it is 
expected that the lower prices for high-phosphoric pig 
iron will bring about a revival in demand in the New Year. 
Some of the larger users, however, have still to receive 
deliveries against contracts placed early in 1938 and 
against which they have been unable to specify to the full 
extent. There has been e reduction also in the prices of 
low-phosphoric pig iron which are not controlled and quota- 
tions now range from £5 7s. 6d. to £6. In Scotland there 
are still stocks in the hands of consumers and this may 
check the development of a buying movement. In Lanca- 
shire also the requirements of consumers do not appear to 
be high at the moment, although the market may take on a 
better complexion when the holidays are over. The 
request for hematite also is likely to be held in check by 
the fact that consumers have old contracts against 
which they must specify, but there has been a certain 
amount of business passing for delivery next year. 


The North-East Coast and Yorkshire. 


The holidays have interrupted practically all 
business in steel in this district, but prior. to closing 
down the works had received a considerable volume of 
inquiry for next year’s delivery, a great deal of which, it is 
expected, will result in business. The steel trade is thus 
entering the New Year in a confident mood, and it is 
believed that the recent reduction in prices has stimulated 
considerable interest amongst consumers. Up to the 
holidays practically all departments of the industry were 
working well below capacity, and even before the break it 
became certain that sufficient orders had been placed to 
ensure a satisfactory re-start. There are indications that 
there will be a vigorous demand for structural steel, as 
consumers have been buying sparingly for several weeks 
in anticipation of price reductions. Most of the con- 
structional engineering firms have a fair amount of work 
in hand and the lower prices should help them to obtain 
fresh contracts. Since prices were reduced, however, 





there has been an active inquiry from this industry, but 
comparatively little fresh business. There is general 
expectation, however, that satisfactory results from the 
inquiry will be seen early in the New Year. The ship- 
building industry does not provide much support for the 
steel works and there have been complamts that the 
reduction of 17s. 6d. per ton in ship plates is not sufficient 
to encourage shipowners to lay down fresh tonnage. 
Nevertheless, some good orders for plates have been 
received lately and it is probable that the plate mills have 
more work in hand than other sections of the industry. 
The attitude of the shipbuilders is that, owing to the con- 
ditions ruling in their industry, they are entitled to a 
special rebate, and it is understood that negotiations are 
being carried on. The billet makers on the North-East 
Coast are fairly well employed and expect to receive large 
additions to their order books when the effect of the new 
prices for re-rolled material has stimulated the demand. 
The Yorkshire steel industry is in a similar position. Most 
of the works are ending the year with a small reserve of 
orders, but are looking forward to a revival in business in 
January. Many of the Sheffield works are short of orders, 
but it is expected that the price reductions will stimulate 
business. The price of acid carbon steel has been reduced 
5s. for the first six months of 1939. Acid carbon case- 
hardening quality billets have been fixed at £11 and acid 
silico-manganese billets at £11 2s. 6d. There has been 
practically no new business in basic steel during the week, 
but this may be attributed to the nearness of the holidays. 


Scotland and the North. 


The poor demand experienced by the Scottish 
steel works during the last few weeks of this year is reflected 
in short time at most of the mills, and it seems probable 
that the New Year holidays will be extended. Hopes of 
avoiding this rest upon the response of consumers to the 
reductions in home trade prices, but it is hardly likely 
that the full effects of this movement will be experienced 
until the early part of January. Some good orders from 
Scandinavia were received recently by the steel works, 
including 10,000 tons of shipbuilding material for a Danish 
yard. Business in structural steel has been particularly 
quiet for the past week or two, but following the announce- 
ment of the new prices there was a considerable amount of 
inquiry. It is too early to say how much of this will result 
in orders, but there seems little doubt that there will be 
at least a small buying movement after the holidays. 
Most of the constructional engineering firms are well 
placed as regards orders, but in some cases will have to 
carry over contracts into the New Year, as they have been 
unable to specify the full quantities. The demand for 
shipbuilding steel for the home yards has not been too 
good, and at the moment consists chiefly of material 
required for naval construction. The uest for steel 
for merchant ships is distinctly poor. The position of the 
Scottish re-rollers is moderately good, and it is estimated 
that this branch of the industry is operating at 65 per cent. 
of capacity. The demand for some weeks, however, has 
consisted of small orders and the reduction of 12s. 6d. 
to 18s. on the basis prices may tempt buyers to operate 
more freely. The plate works have received good addi- 
tions to their order books lately both on home and 
export account, and as the boilermakers are busy on marine 
and land boilers the outlook in this department is 
better than in most others. the Lancashire 
market considerable optimism has been aroused by the 
reduction in steel prices. Most of the constructional engi- 
neers have a fair amount of work on hand, and it is 
believed that some at least have been waiting for the new 
prices before covering their requirements for the earlier 
part of next year. In practically all other departments of 
the steel trade, however, business has fallen off con- 
siderably during the past few weeks, but it is expected that 
a revival will make itself felt in the New Year. The works 
on the North-West Coast have been on short time, and an 
expansion in new business is eagerly awaited. 


The Midlands and South Wales. 


With the Christmas holidays out of the way the 
producers of iron and steel and the merchants anticipate 
entering upon a period of renewed activity. Deliveries 
have been suspended over the holiday, and some delay 
may yet be experienced in the development of the demand 
as a result of the stocktaking operations which are general 
at the end of the year. On the whole, however, the steel 
trade is entering upon the New Year under more cheerful 
conditions than could have been expected a month or two 
ago. Since last August the position of the industry has 
improved, and it is anticipated that consumers who have 
been living from hand to mouth whilst awaiting the new 
prices will now require substantial quantities. The stock- 
holding merchants, however, are not in such a satisfactory 
position, as many of them have had to take their quota of 
Continental steel, and as a result have full warehouses. 
Business with constructional engineers was quiet during 
the fortnight preceding Christmas, but when the new prices 
were announced negotiations were opened in a number of 
eases for good tonnages, and are practically certain to 
develop into contracts. The demand for steel plates has 
been moderately well maintained. The locomotive builders 
are well occupied and should provide an outlet for this 
material during the early months of next year. A satis- 
factory business continues to be transacted in colliery 
steel, but the institution of a rebate scheme by the makers 
of light rails, colliery arches, and roofing bars has not 
aroused much enthusiasm. The quotation has been 
reduced by 12s. 6d., but 15s. has been added to the price, 
which will be returned in the form of a rebate to consumers 
buying only from those makers in the Association. This 
means that consumers who are not in the rebate scheme 
will be obliged to pay 2s. 6d. more than before the price 
reduction. The condition of the iron and steel trade in 
South Wales is unsatisfactory. The tin-plate trade, which 
is the backbone of so many industries in that district, is 
operating at_37-7 per cent. of capacity, compared with 


Unless otherwise specified home trade quotations are delivered f.o.t. 
A comprehensive list of the prices of materials mentioned below will be found on the next page. 





Export quotations are 


70-65 per cent. during the corresponding period of 1937. 
As a result of the poor conditions in that trade, the demand 
for tin-plate and sheet bars has declined. The sheet trade 
in the district also is poorly employed, although recently 
there have been signs of more activity in the home marke . 


Current Business. 

Head, Wrightson and Co., Ltd., Teesdale 
Ironworks, Thornaby-on-Tees, have received an order 
from the English Steel Corporation for a 300-ton main 
line bogie wagon for use in their Penistone Works, 
Sheffield, with a working load of 300 tons, and for use on 
open line working up to 200 tons. The wagon is of entirely 
new design, welded and built of high-tensile steel. It is 
60ft. in length and mounted on four bogies which enable 
the wagon to negotiate an 83ft. radius curve. When 
completed the wagon, which runs on twenty-four wheels, 
will make the journey from Thornaby-on-Tees to Sheffield 
over the main line. The Admiralty have decided, subject 
to the settlement of certain details, to place orders for 
three minelayers for the 1938 programme, the “‘ Abdiel,” 
**Latona,” and ‘“‘Manxman.” The contracts will be 
given to Alex. Stephen and Sons, Ltd., Linthouse, Govan, 
Glasgow ; John I. Thornycroft and Co., Ltd., Woolston 
Works, Southampton; and J. Samuel White and Co., 
Ltd., Cowes, I.0.W. An order for the hull of a 10,000-ton 
tanker has been placed with the Caledon Shipbuilding and 
Engineering Company, Ltd., Dundee, by a Swedish firm. 
It is understood that Lobnitz and Co., Ltd., Renfrew, are 
to construct a bucket dredger for the Admiralty. The 
British Aluminium Company, Ltd., Burntisland, have 
acquired the Whinnyhall Estate, in the same burgh, 
covering from 200 to 300 acres. The London and North- 
Eastern Railway Company, during 1939, will build 
3894 freight wagons, of which 3600 will be 12-ton mineral 
wagons. 


Copper and Tin. 

With the London Metal Exchange closed from 
Friday evening until Wednesday morning, practically no 
business has been transacted this week in electrolytic 
copper. Previous to the holidays the market had deve- 
loped quite a good tone, although the demand from con- 
sumers was practically non-existent. There was a certain 
amount of covering by merchants and dealers who pre- 
ferred to close open position before the holidays. The 
general opinion is that the market will show considerable 
strength in January, when it is expected that the cut in 
production -which commenced on December 15th will 
begin to make its influence felt. This, of course, will 
merease as time goes on, particularly as the full scale 
reduction in output comes into force on January Ist. 
Producers have shown no inclination to press sales, 
probably because most of them are fairly well sold as the 
result of the short buying movement which took place a 
week or twoago. There has been practically no buying for 
armament purposes by foreign Governments, and con- 
sumers in all countries are probably out of the market 
until the beginning of January. In the standard copper 
market there was some realisation, but prices remained 
steady. The turnover, however, was very small. Appa- 
rently the Rhodesian mines produced at a full rate during 
the period when output was not controlled, and this 
surplus metal is now beginning to weigh somewhat heavily 
upon the market. This, however, will .cease as the 
restriction of output scheme becomes operative. It is 
thought that consumption will take care of all the new 
copper produced now that output is controlled, but that 
there are not likely to be many withdrawals from stock... . 
The tin market has been particularly quiet and neither 
speculators nor consumers have shown any interest in 
the metal. The international political outlook does not 
inspire confidence and consumers have shown little 
inclination to cover their requirements before the holidays. 
Nevertheless, this market is closing the year in a 
rather cheerful mood, and it is anticipated that as con- 
sumers’ stocks are low they will be obliged to come in 
early in the New Year. American buying has been quiet 
and consumers there are apparently well covered or are 
buying merely from hand to mouth. 


Lead and Spelter. 


The demand for lead usually fades away at the 
end of the year, and although this was apparent before 
Christmas, the tone of the market has been fairly steady. 
The decline -in building operations disclosed by the 
statistics naturally created an unfavourable impression, 
but although trading has been on a restricted scale, prices 
have been well maintained. The only buyer of importance 
before the holidays was Japan; other nations, including 
Continental consumers, have displayed practically no 
interest in the metal. Stocktaking operations in this 
country also have checked the demand from British users. 
Arrivals of Empire lead have caused the contango to 
widen, but the market was able to absorb this metal 
without much difficulty. The impression prevails that 
although the restriction of output scheme has not made 
much impression upon the market so far it is likely to do so 
in the early months of next year, and that the producers will 
probably be able to advance prices to a more remunerative 
level. ... It was hardly to be expected that much business 
would be transacted in the spelter market immediately 
before Christmas. On the other hand, it was a surprise to 
some that prices developed a distinctly firmer tone, and 
there is a probability that this will last over the end of the 
year. The demand has been principally for high-grade 
metal, and there has been little call for G.O.B. spelter. 
There is a tendency on the part of dealers to take the view 
that at the present low prices most of the unfavourable 
features of the market have been discounted. This has 
led to a certain amount of bull buying, but the speculative 
account cannot be large. It is possible, however, that 
those who anticipate an advance in prices in the New 
Year will be disappointed, as it may be checked by profit 


taking. 
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Makers’ official home trade price, per ton, delivered basin: stations. 
from Associated British Steelmakers. 


t Export prices are for Empire Markets ; 

















Current Prices for Metals and Fuels. 








NON-FERROUS METALS. 


* Joists, Sedan Bars and Plates are subject to a rebate of 15s. to home users purchasing only 
for other Markets British quotations conform to Cartel prices. 


PIG IRON. | STEEL (continued). 
Home. Export. *Home. tExport. P ; p , 

Foundry home prices, except for Scotland, less rebate of 5/- £ s. d. £ . a. | Coprxr— (Official Prices, December 28th.) 

(D/d Teesside Area.) — amen ‘ Cei6sss caesjrroms £44 1 Stof44 2 6 

N.E. Coast— £ s. a. ae al ngles Be Ou 10 0 0 } ee 
Siemntthe Mixed Mos. i068 12-6 icy Tees... oF) OwrOc ll 0 0 Three Months ... £44 6 3tof44 7 6 

Fo? $480. 7 7 6) Joists ay ee ee 10 0 0 Electrolytic - o- £49 5 Oto £50 5 0 
ee a | Channels.. 11 5 6.. 10 56 90 Best Selected Ingots, d/d Bir- 

; : m Rounds, in. ial up 6. “8. rn? o°*e . rs 
Ss A ee oe 6 2 6 mingham £50 0 0 
No. 3G.M. B. 5 9 0... 6 0 o| so under 3in. 12 13 Of.. 2 8 ; ~ 

, Flats, Sin. and under ... 12 13  Ob.. 11 0 0 heets, Hot Rolled £80 0 0 
No. 4 Foundry 510 0.. 519 0 . 
Basic ere bu Plates, jin. (basis) i 8 On. 10 2 6 Home. Export. 
ey aa “i fein. ... sh b8D' 0. ”. Ff Tubes, Solid Drawn (basis) ... 123d. 123d. 
a 2 somes Dy - 
Stafis— (Delivered to Black Country Station.) ss fe f J - 3 ; é . 2 ° Baass— neon ee -_ 7 
North Staffs Foundry ... 511 0... —_ J 
Un. fin. to and incl. Ingots, 70/30, d/d Birmingham £39 0 0 
» » Forge 5 60... ... sa 6 Ib. persq. ft. (8-G.)... 12 2 6 12 10 0 a OOo 8 
ae 5 0 Otof5 5 0 _— Boiler Plates, 2in.... 1118 0... 1112 6 Home. Export. 
Northampton— | Sours Waites Anna— aa aaa es Tubes, Solid Drawn, 2/1 Alloy 114d. 1lgd. 
Foundry No. 3 5 S © .. —_— Angles ll D8). 10 oO 0 ” Brazed 134d. 134d. 
Forge ae Ss: = Tees... iS 0°06... 11 0 0} Trx— 
naeenen 690 antag etapa: CW 85s) acca £215 7 6to £215 10 0 
No. 3 Foundry B 2) Ox; —_ Channels.. a 6G = 10 5 0 Bete eee 
Forge or "= Rounds Sin. iaiite up eae 11 0 0 Three Months .. £216 10 Oto £216 12 6 

ScoTrLanp— Pa under 3in. 12 13 Of... 11 0 0| SPELTER— 

Hematite, f.o.t. furnaces 613 0... — Flats, 5in. and under ... 12 13 Of. a Cash ... £13 18 9to £14 0 0 
No. 1 Foundry, ditto ... 6 0 6 - Plates, jin. (basis) 1110 6... ea Three Months ... £13 18 9to £14 0 0 
No. 3 Foundry, ditto ... 518 0... ce » ein. ... 1115 6.. 10 7 6 

Basic, d/d je de Rk oe - wo ile on 12 0 6.. 10 12 6 | MEAD— 

WW. Cossr— {6 13 0d/d Glasgow ” I, casa! aa a he 10 17 6 Cash ... £14 17 6to £14 18 9 

Hematite Mixed Nos. ...) 618 6 ,, Sheffield iin. to and incl Three Months ... £15 0 Oto £15 1 3 
{ 7&4 6a Biapinghon | “ei per sq. ft.(8-G.)... 12 2 6... ... i210 6 Aluminium Ingots (British) ... £94 (net.) 
= - | TRELAND—F.0.Q.— BELFAST. Rest oF IRELAND. 
MANUFACTURED IRON. | ee Bete 
H | Angles oe ee Tam, eee ll 8 0 
ome. Export. | Zs a FUELS. 

Lancs anp YORKs— sa. oe I are ad . os - : P 
Crowns Race a a pee we? Joists Rk 6 bas 1115 6 SCOTLAND. 
iy Se Me ae eee et Channels.. : - BE 2G56 5. . 13 0! LanwarnksHme— 

ch ibeccih Rounds, gin. are up ~ 5 = 12 8 0 (£.0.b. Grangemouth)— Export. 
Cena Base eek dette IK. va ” under 3in. 12 18 Of. 13 0 a Navigation Unscreened 18/6 

rs Plates, jin. (basis) ee he 1115 6} Hamilton Ell 18/6 
Marked Bars (Staffs) aS 16) @ .: _ ‘ | 
2 Ee oe hee ht oe 12 0 6 Splints 19/- to 19/6 
cate ly Sp aati E clip A Ae —_ vr cies ah dhe 12 5 6 
No. 4 Quality iar = — | s Hin. .. 1210 0.. 1210 0 AYRSHIRE— 

ScoTLanD— pe fein. to in. incl. BB 3. 0 i. ses 12 5 0 (f.0.b. Ports}—Steam ... 16/6 to 17/- 
Crown Bars er Ovi 13 5 0 | ¢ Rounds and Flats tested quality ; untested, 9s. less. FrresHirE— 

Best... ~ 8B ES) Os. 13 15 0 OTHER STEEL MATERIALS. (f.0.b. Methil or Burntisland)— 

N.E. Coast— Home. Export, f.o.b. Prime Steam . a 17/6 to 18/- 
Crown Bars mB &. ®.... 13 5 0} Sheets. £24. 6g | Unscreened Navi inition 18/- to 18/6 
Best Bars a 1315 0... 1315 0} 11-G. and 12 G.,d/d... 1415 0 LorHiaNs— 

Double Best Bars 14 5 0... 1<.6.0) (wee cs BS gf U-G. to 14-G. 1210 0)  ¢.0.b, Leith)—Hartley Prime... 17/6 

NORTHERN IRELAND AND FREE STaTE— 14-G. to 20-G., d/d 15 10 0 15-G.to 20-G. 12 15 0 Secondary Steam ... as 16/9 
Crown hetpiss f.0. ick ae eer @ a. —_ | 21-G. to 24-G., d/d 15 15 0 21-G.to24-G. 13 0 0 
—— ——— fer ae 25-G. and 26-G.,d/d... 16 10 0 25 and 26-G. 13 15 0 ENGLAND. 

STEEL. | South Africa, Rhodesia, Nyasaland, £14; Canada, £14 12s. 6d., 
*Home. tExport. f.o.b. basis. Irish Free State, £15 1és., f.0.q., 4-ton lots. SouTH ingen Hoi— 

LONDON AND THE SourH— £ sa. d. ¢e4 The above home trade sheet prices are for 4-ton lots and over ; B.8.Y. Hards... 20/6 to 21/- 
Angles a S84 10 0 | 2-ton to 4-ton lots, 7s. 6d. per ton extra ; and under 2-ton lots | Steam Screened 17/6 to 18/- 
Tees... 1? $6 x 11 0 | to 10cwt., £2 per ton extra. | NORTHUMBERLAND, NEWCASTLE— 

Joists i 3 OO . 10 0 0O| Galvanised Corrugated Sheets, basis 24-G.— Blyth Best 18/6 
nit. «+ we ee 10 5 0| Home. £ «| »» Second... ... 17/- 
Rounds, 3in. and up 2 2 0... 11 0 0] 4-ton lots and up ... 18 10 0 » Best Small ... 17/- 
» under 3in. 1215 6f.. ll 0 0 | 2-ton to 4-ton lots 18 17 6 Unscreened 17/~ to 18/— 

Flats, under 5in. ... 12 15 6f.. ll O Of Under 2 tons aa . 20 2 6; DurHamu— 
Plates, #in. (basis) 1 3 60... 10 2 8 | Export : India, £17 15s. rae - c.i.f.; re Free State, | aS 19/44 

» Yin. ‘ 1118 0O.. 50 °7) 6] £18 10s., f.0.q.; General, £15 15s., f.0.b., 24-G. basis. | Foundry Coke 27/- to 28/- 

<a so ©. 10 12 6 | Trv-pLaTes— 

a im. ... . ms 0 .. 10 17 6 20 by 14 basis, f.0.b., Bristol Channel Ports, 20s. 3d. to 21s. 6d | Q, 2 yyep— SOUTH WALES. 
Un. xin. to and ‘inel. | Tin-plate Bars, d/d Welsh Works, £7 15s. isda Cite: 

6 lb. persq. ft. (8-G.)... 12 2 6.. 12 10 0} BrteTs—100-ton lots and over, 35 to 100 tons, 5s. extra; less Best Admiralty Large ... 24/- 
Boiler Plates, jin. 12 3 0.. 1112 6 than 35 tons, 10s. extra. £ s. d. Best Seconds pat 23/6 to 24/— 

Nortu-East CoastT— c6..8: So A: Soft (up to 0-25% C.), untested T-1G 6 Best Dry Large 23/- to 23/6 
Angles a 0 6. 10 0 0 ” ” ” — 8 7 6 Ordinaries 23/- 
Tees... 12 0 6.. 11 0 0 Basic (0-33% to 0-41%C.)_ «.. -.. si 6 Bunker Smalls 16/- to 17/6 
Joists mn oe. 10 0 0} » Medium (0-42 to 0- 60% C.) ... 9 2 6 Cargo Smalls ... 15/6 to 16/- 
Channels.. s Hn 2 ¢ .. 10 5 0 » Hard (0-61%to0-85% C) 912 6 Dry Nuts 27/6 to 28/- 
Rounds, Sin. mary up am 8 ©... 11 0 0} ” » (088% to 0-99% C 10 2 6 Foundry Coke 31/— to 42/6 

a under 3in. 12 13 Of... 1l 0 0 ” » (over 0-:99% C.) 10 12 6 Furnace Coke 29/- 
Plates, jin. (basis) ii; 3: 2... 10 2 6 Rails, Heavy, 500-ton lots, f.0.t. 10 2 6 Patent Fuel ... 25/6 
oe ae 14:33' ©:.. 10 7 6 ” ne + ses v iad setilesiatatin 
* ee a 38: 0 10 12 6 Anthvacite Coals : 
io i ac SS Or. 10 17 6 FERRO ALLOYS. Silos .. . 38/- to 41/- 
fein. to and inel. Tungsten Metal Powder 4/9} per lb. (nominal) Machine-made Cobbles _ 41/- to 45/6 
6 lb. per sq. ft. (S-3.)... 73 2 6 .. 12 10 0O| Ferro Tungsten 4/8 per lb. (nominal) Nuts m 40/- to 45/- 
Boiler Plates, jin. acs 2 .. 1112 6 Per Ton. Per Unit. Baecie 33/- to 38/6 
MIDLANDS, AND LEEDS AND DiIsTRICT— Ferro-Chrome, 4 p.c. to 6 p.c. carbon £24 5 0 7/6 Peas ink, Pe 26/- to 30/- 
ce. a. £..s.. 4. a 6 p.c. to 8 p.c. ... £24 0 0 7/6 Rubbly Culm... 15/- to 16/- 
Angles se O: 6... 10 0 0 x 8 p.c. to 10 p.c.... £24 0 0 7/6 
es. Ss, See 2D 6 .. ll 0 0 = Max. 2 p.c. carbon £36 0 0 11/- Steam Coals & ee, ae 
Joists oe ex 10 0 0 8 , 1 p.c. carbon £38 5 0 Il/- Large Ordinary a tactic 
Channels.. a 7 ee a 10 5 0 o » 0-5p.c.carbon... £41 0 0 12/- ~— 
Rounds, Sin. _y up 27 0 6... ll 0 0 », carbon-free 10d. per Ib. 
» under 3in. 12 13. 9f.. ll 0 0 Metallic Chromium 2/5 per lb. FUEL OIL. 
Flats, 5in. and under ... 12 13 Of.. 11 0 0/| Ferro Manganese (vse), 16 p.c. £18 15 0 home : : 
Plates, Zin. (basis) 120 6... 10 2 6| ,, Silicon, 45 p.c. to 50 p.c. £12 10 Oscale 5/- p.u. Inland consumption : contracts in bulk. 
ms frin. ... : My dS: 6 10 7 6 os wn. 1892. = £17 0 Oscale 6/-p.u.| Exclusive of Government tax of ld. per gallon: and 9d. per 
os a =o 6... 10 12 6] ,, Vanadium.. 14/- per lb. gallon on oil for road vehicles. 
ss fin. . ws FF 6 <. 10 17 6 | > Sstylideeen. dos 4/9 per lb.; 5/- forward Bx Occan Tnstalisticn. Pes: Gellan. 
Un. in. to or _ » Titanium (carbon- tons) 9d. per Ib. ‘ z , 84a 
6 Ib. per sq. ft. (8-G.)... 12 2 6.. 12 10 1 Nickel (per ton).. £185 to £190 per ton Furnace Oil (0 950 gravity) id. 
Boiler Plates, jin. 12 06. 11 12 Cobalt ... 8/6 to 8/9 per Ib. Diesel Oil aay". s4eivthee: acaae’l ioe 44d. 
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French Engineering Notes. 


(From our own Correspondent in Paris.) 


Paris Underground Roads. 


THE Ministry of National Economy has received 
plans prepared by experts in what is called ‘* underground 
urbanism ” for the construction of subterranean roads in 
Paris, which will relieve the country of surface traffic 
congestion and provide at the same time efficient shelter 
for the population in the event of air raids. Previous 
schemes for constructing underground roads in the centre 
of Paris had to be abandoned on account of the compli- 
cation of mains and the Metropolitan network of railways, 
that rendered them almost impracticable, while the cost 
would be prohibitive. In the present case, the idea is 
that all the main roads converging on Paris shall be carried 
underground from the limits of the immediate suburbs. 
They will be below the level of existing tunnels and mains 
at a depth of at least 100ft. It is declared that there will 
be no difficulty in carrying out the work at a depth of 
between 100 and 200 feet, where the tunnels would be 
driven mainly through chalk and limestone. It is proposed 
to drive tunnels for six roads. The national road from the 
west will go underground at the Rond Point at Courbevoie 
and leave at Joinville, beyond the Bois de Vincennes, 
where it will join the eastern motor road. At right angles 
to this road another will continue underground from the 
airport at Le Bourget to the Porte d’Orléans on the south 
side of Paris. Four diagonal underground roads, in parallel 
pairs, about 3 kilom. apart, will connect up the other 
national roads around Paris, and the system will open out 
with ramps at suitable points within the city. Not only 
are these underground roads intended to solve a serious 
traffic problem, of which no other satisfactory solution has 
yet been found, but they will be arranged for shelter in 
case of air raids, with excavations for power stations, and 
for the storage of food and other supplies necessary for a 
fairly comfortable prolonged stay, while partial evacua- 
tion could be carried out beyond the city, if required, 
without danger. The total length of the underground 
roads will be 61 miles. The cost is estimated to be some- 
thing like 150 milliard francs. As the scheme is examined 
first by the Ministry of National Economy the possibility 
of carrying it out financially will obviously precede 
further consideration, which will certainly drag on for a 
considerable time before opinions can be crystallised 
regarding the feasibility of the plan. 


Ideals of Artisanship. 


During the period of the Paris Exhibition of 
1937 we dealt with the situation of the artisan com- 
munity, which is, on the Continent, generally responsible 
for the greater part of the industrial production. The 
French conception of the artisan differs from that of 
other Continental countries. The artisan in France is 
tied down to the obligation of employing no more than 
five ‘‘ companions ” or helpers, including members of his 
family, and of using no machines that will dispense with 
his own handiwork in the final stages of fashioning and 
finishing the articles he produces. Legislation has aimed 
at encouraging family trades and a revival of rural indus- 
tries, and they are only these small family workers 
and individual men working alone who are exempted 
from taxation, while taxes are reduced in the case of 
artisans with no more than five paid hands. Notwith- 
standing some relaxation during the past year of a rigid 
system that was causing dissatisfaction, the fact remains 
that the artisan cannot escape narrow limitations imposed 
by law without passing into the category of industrialists 
and being subjected to the same taxation. It was only 
after the war that an attempt was made to organise 
artisanship in France on the initiative of the Alsation 
Chamber of Trades, which had been created on the 
German system. This system is a modified form of the 
old trade guilds and it aims at creating a corporative body 
of middle-class handicraftsmen-who are responsible only 
to the Chamber of Trades. The Chamber confers certifi- 
cates on master craftsmen who are required to conform 
to rules requiring certified artisans to work in their own 
shops, train apprentices, maintain a good standard of 
quality, and look after the interests of “‘ companions ” 
and apprentices, who may, in their turn, become master 
craftsmen. The Chamber of Trades alone decides whether 
an artisan ceases to be a member of the fraternity through 
his business losing its personal character or for other 
reasons. While the French system provides for a con- 
siderable class of small makers who are offered facilities 
to carry on their trades and who receive no encourage- 
ment or assistance to rise above their modest situation, 
the other Continental ideal is a middle-class organisation 
of handicraftsmen that aims at promoting international 
collaboration and an interchange of artisan products. 
This result is being attained through an International 
Artisan Centre, with headquarters in Rome, to which 
nineteen countries belong. It is hoped, by this means, 
to develop and bring prosperity to middle-class artisan 
industry on lines parallel to the activity of capitalist 
industry. The attempt of the Alsatian group to bridge 
the gap between the French and other Continental systems 
has so far failed, and the Comité d’Entente et d’Action 
Artisanale, as it was formerly called, is now making 
a more direct appeal to French master craftsmen by chang- 
ing its name to the Union des Syndicats Professionnels 
in the expectation that it will receive the adhesion of 
artisan syndicates and bring about eventually some kind 
of unification with the wider ideals of an international 
middle-class artisan movement. 


The Industrial Outlook. 


The year closes with a more hopeful outlook 
than has been experienced for a very long time. It 
cannot be expected that the three years’ plan will produce 
an immediate transformation, but there are already signs 
of improvement, and there are now a number of works 
running forty-eight hours a week that recently could 
only find employment for less than forty hours. This is 
explained by a growing confidence and an acceleration 
of armament production which are benefiting engineering 
industries. Steel prices will be advanced by, it is believed, 
10 per cent. 





British Patent Specifications. 


When an 4 tion is ted from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office, 
Sales Branch, 25, Southampton-buildings, Chancery Lane, W.C.2, 
1s. each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification. 








STEAM GENERATORS. 


495,114. May 14th, 1937.—WarteR-TUBE SrEAM BOILERS: 
Babcock and Wilcox, Ltd., Babcock House, Farringdon 
Street, London, E.C.4 (the assignees of Deutsche Babcock 
and Wilcox Dampfkessel-Werke Aktiengesellschaft, of 
Oberhausen, Rhineland, Germany). 

This invertion relates to vapour generators and particularly 
to water-tube boilers with natural circulation, an object being 
the provision of an improved form of boiler especially suitable 
for relatively small outputs. The boiler, which is fired by 
stoker A, consists of two tube groups B B, which rise along 
the side walls of the combustion chamber, and which, at their 
upper ends, extend in a superposed arrangement to the opposite 
walls in the form of single tube loops and further on form the 
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cooling walls of a gas outlet duct C, at one end of which is the 
boiler drum D and at the other end of which is an opening for 
the escape of gases. The tubes of the groups B terminate above 
the gas outlet duct in a longitudinal collector E to which 
connector tubes F F are connected with equidistantly spaced 
openings and from which they extend horizontally to the 
boiler drum. From here the circulating water flows through 
downcomers G to the stoker cooling boxes H at the sides and 
back of the grate and from them back to tube groups B. In 
the boiler described correct proportioning of radiation and 
convection heating surfaces to provide suitable gas tempera- 
tures at the superheater is readily obtained and the top of the 
boiler is cooled.—November 8th, 1938. 


GAS PRODUCERS. 


494,843. May 4th, 1937.—Gas PropucrerRs, Compagnie des 
Mines de la Grand-Combe, 26, Rue Lafitte, Paris (9e), 
France. 

Fresh air is led, by a conduit A, into an unjacketed pipe B at 
the centre of the gas producer, feeding air to the lower part 
of the apparatus above a grate C serving solely to support the 
fuel ; no gaseous stream passes through this grate. The pipe B 
has at its lower extremity a small orifice, the dimensions of 
which are such that the pipe has a blow-pipe like action on the 
surrounding fuel. The gas formed escapes from the apparatus 
through a horizontal annular grating D under a defiector E 
which has no contact with the fuel. The fuel coming from the 
hopper F falls down into the annular space between E and the 
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pipe B. As soon as it moves down below the level of the grating 
D the fresh coal reacts on the CO, of the gases and produces CO. 
When this coal, already raised to a high temperature by the hot 
gases it has encountered, enters the oxidising zone, it burns 
to form CO,. The ashes and slag formed move down 
under the nose of the nozzle above the grate C at the lower part 
of the gas producer. B is composed of a material which is suffi- 
ciently heat conducting to ensure that the air passing within it 
maintains the temperature of the pipe below its melting point. 
It avoids the necessity of utilising a special cooling device for 
the pipe. On the air inlet conduit A is a water atomiser G, and 
the atomised water thus admitted is converted into steam and 
cools the walls of the pipe B.—November 2nd, 1938. 





AERONAUTICS. 


492,804. May 30th, 1938.—REINFORCING PROPELLER LEADING 
Eneegs, Dr. Fritz Huth, Gross-K6ris/Mark, Germany. 

This invention incorporates methods of fixing strips of sheet 
metal, or other material, to the leading edge of the blade of an 
aircraft propeller in such a way as to prevent the access of 
moisture to the body of the blade through the interstices 
between the nails or screws and the body of the strip. Referring 
to the example shown in Fig. 1, the reinforcing strip A has 
nails or pins D formed with their heads internally fixed to the 
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leading portion by welding. The strip A may be fixed directly 
to an intermediate strip B let into the blade, or there may be 
an internal metal strip C welded to A and the space between 
fitted with solder or other material to facilitate the shaping 
of the strip A when it is being applied to the blade. Another 
modification is shown in Fig. 2, where A is fixed to the blade by 
the pins D, which have corrugated surfaces. The pins have 
internal rings E fixed thereon, and after they have been placed 
in position a body of hard solder is internally applied to the 
strip.— September 27th, 1938. 


FURNACES. 


495,126. June 30th, 1937.— FURNACES FoR STEAM GENERATORS, 
International Combustion, Ltd., Aldwych House, Aldwych, 
London, W.C.2; John William Wray, 18, Middleton 
Avenue, Littleover, Derby, and John Mayer, 112, Belper 
Road, Derby. 

According to this invention the refractory arch for a steam 
generator is supported by the lower header of the tubes of 
the adjacent wall of the combustion chamber. The accompany- 
ing drawing shows a sectional side elevation of a part of a steam 
generator. The arch is formed of refractory blocks supported 
by a number of castings A arranged in line along the width 
of the arch and sy aced one from the other. The blocks B, which 
form the straight portion of the arch, are carried by ribs © 
on A, these ribs engaging in recesses in the blocks. Blocks D 
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and curved blocks give mutual support The castings A are 
fixed by bolts to the lower header F into which the 
lower ends G of the tubes which bound the front wall 
of the combustion chamber enter. Fixed to the ends of the 
header F are flanged plates H each having a slot into which 
a pin secured to the fixed boiler structure enters so that the 
pin prevents movement of the header towards and away from 
the front wall of the boiler, but permits a limited vertical 
movement to take place. External downcomers I, supported 
in the usual manner, aid the front wall tubes G in supporting 
the header and the arch. An air trunk J provides secondary 
air which enters the combustion chamber by means of nozzles 
K. The trunk J is carried by the tubes G and moves in accord- 
ance with the movement of the tubes as they expand and 
contract.—November 8th, 1938. 


MACHINE TOCLS AND SHOP APPLIANCES. 


494,828. May 11th, 1938.—ImpRovEMENTs To Linear DIMEN- 
ston GauceEs, Alfred Herbert, Ltd., Canal Road, Edgwick, 
Coventry, Warwickshire ; and Robert Craig, 87, Oldfield 
Road, Coventry, Warwickshire. 

This invention relates to plug gauges of the finest dimension 
type. Such gauges are made of a hard metal, and it is common 
practice to plate their gauging surfaces with chromium. Whilst 
the chromium plated surface is very hard, it is also brittle, and 
in certain conditions the chromium is liable to chip off or flake, 
thus reducing the length of life of the gauge. It is the object 
of this invention to provide improvements whereby a plug 
gauge of this kind can be used for a very long period without 
deterioration. The gauge formed of a hard metal has the main 
part of its gauging surface chromium plated, but the leading end 
of its gauging surfaces are not plated. In use, when the operator 
has machined a bore to the requisite size, he inserts the gauge. 
If the machining has been very exact the hot metal round the 
bore coming in contact with the cold metal of the gauge tends 
to contract thereon, and to release the gauge the operator often 
lightly taps the remote end of the instrument, It is this action 
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which tends to cause flaking of the chromium plating, but by 
leaving the ends of the gauging surface unplated the flaking 
of the chromium plating is prevented.—November Ist, 1938. 


MISCELLANEOUS. 


495,151. December 16th, 1937.—ImPpRoVEMENTS IN Srop 


Vatves, Cockburns, Ltd., and Thomas Grant, both of 


Clydesdale Engineering Works, Cardonald, Renfrewshire. 

The stop valve includes a valve member A presenting an 
upstream short cylindrical part B, which is guided within 
the bore of a detachable valve seat ring C in the closed position, 
and which presents a convex upstream end face. The down- 
stream or rear part D of A overlaps the seat ring C and presents 
an annular face for engagement with a mating face on the seat 


N°495,151 





ring. C is formed at its external periphery with a spigot or 
external flange E which embraces the external periphery of 
the seat-supporting part of the valve chest F, to which it is 
screwed in such a way that it is free to expand radially inde- 
pendently of the valve chest F. A is rotatably connected to 
the inner end of a spindle. Since A is unprovided with feathers 
or guiding vanes, it is of optimum form for securing minimum 
resistance to pressure fluid flow, and is not subjected to spin.— 
November 8th, 1928. 








Forthcoming Engagements. 





Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 
of the week preceding the meetings. In all cases, the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 





1938. 


Royal Institution of Great Britain. 
Saturday, Dec. 31st.—21, Albemarle Street, W.1. 
Faraday,” Prof. J. Kendall. 3 p.m. 


“* Michael 


1939. 
Chartered Surveyors’ Institution. 
Monday, Jan. 9th.—12, Great George Street, Westminster, 
S.W.L. ‘The Coal Act, 1938 (Part I): Unification of 
Coal Mining Royalties,” A. R. Thomlinson. 6.30 p.m. 


Engineering Public Relations Committee. 

Thursday, Jan. 5Sth.—Heriot-Watt College, Edinburgh, 1. 
Christmas Lecture. ‘Ships and their Engines,” E. C. 
Smith. 3 p.m. (also at Robert Gordon’s Colleges, Aberdeen, 
on Jan. 6th at 7.45 p.m.). 

Friday, Jan. 6th.—Inst. of Electrical Engineers, Savoy Place, 
Victoria Embankment, W.C.2. Christmas Lecture. 
‘**Speed on Land and Sea and in the Air,” J. 8. Irving. 
3 p.m. 

Hull Chemical and Engineering Society. 

Tuesday, Jan. 17th.—Room 51, Municipal Technical College, 
Hull. ‘Alchemy, Ancient and Modern,” E. H. Hall. 
7.45 p.m. 

Institute of Fuel. 

Tuesday, Jan. 10th—N.W. Section: College of Technology, 
Manchester. ‘‘ Economic Factors of Energy and Supply 
Problems,” J. G. Bennett and R. L. Brown. 6 p.m. 

Wednesday, Jan. 18th.—E. Miptanp Section: Railway Inst. 
Lecture Hall, Derby. ‘‘ Developments in Oil Refineries,” 
A. E. Dunstan. 7.30 p.m. 

Tuesday, Jan. 24th.—Geological Society’s Rooms, Burlington 
House, Piccadilly, W.1. “The Use of Anthracite Duff for 
Steam Generation,” E. B. Johnson. 6 p.m. 

Institute of Metals. 

Tuesday, Jan. 10th.—N.E. Coast Locat Section: Electrical 
Engineering Lecture Theatre, King’s College, Newcastle- 
_upon-Tyne. “ Mechanisation in the Foundry.” 7.30 p.m, 

Thursday, Jan. 12th.—Lonpon Locat Section: §.M.M.T., 
Hobart House, Wilton Street, S.W.1. ‘‘The Tarnishing 
of Silver and Silver Alloys and its Prevention,” and 


“*Oxidation-Resistance in Copper Alloys,” L. E. Price 


Monday, Jan. 16th.—Scortish Loca Secrion: 39, Elmbank 
Crescent, Glasgow. ‘‘The Development of Corrosion- 
resisting Aluminium Alloys,” G. W. y- 7.30 p.m. 

Tuesday, Jan. 17th.—BrrmincHam Locatn SEcTION: James 
Watt Memorial Inst., Great Charles Street, Birmingham. 
‘Practice in Mechanical Testing,” V. E. Green. 7 p.m. 


Institute of Transport. 

Monday, Jan. 9th.—Inst. of Electrical Engineers, Savoy Place, 
Victoria Embankment, W.C.2. ‘‘ Passenger Transport by 
Road in relation to Railway Services,” Colonel A. S. 
Redman. 5.30 p.m. 


Institution of Automobile Engineers. 

Tuesday, Jan, 3rd.—Royal Soc. of Arts, John Street, Adelphi, 
W.C.2. “‘ High-Speed Track Vehicles,” H. E. Merritt. 
7.45 p.m. Coventry Grapuates: Broadgate Café, 
Coventry. ‘‘ Gear Production with Pinion Type Cutters,” 

E. Byron. 7.30 p.m. 


Monday, Jan. 9th.—DerBy CENTRE: Technical College, 
Derby. “ Unification of Body and Chassis Frame,’’ W. 
Swallow. 7.30 p.m. 


Tuesday, Jan. 10th.—CoventRY CENTRE: King’s Head Hotel, 
Coventry. ‘‘ Unification of Body and Chassis Frame,” W. 
Swallow. 7.30 p.m. 

Thursday, Jan. 12th—Bristot CentRE: Merchant Venturers’ 
Technical College, Bristol. ‘‘Supercharging of Com- 
pression-ignition Engines,” J. H. Pitchford. 7 p.m. 

Tuesday, Jan. 17th.—LutTon CenTRE: George Hotel, Luton. 
“ Unification of Body and Chassis-Frame,” W. Swallow. 
7.30 p.m. 

Wednesday, Jan. 18th—LEEDs CENTRE: Metropole Hotel, 
Leeds. ‘‘The Use of Gas as a Fuel for Motor Vehicles,” 
8. C. Clarke. 7.15 p.m. 

Monday, Jan, 23rd.—Guascow CENTRE: 39, Elmbank Crescent, 


Glasgow. ‘‘ Factory Experimental Work,” A. G. Booth. 
7.45 p.m. 

Tuesday, Jan. 24th—BrirmMiInNGHAM CENTRE: James Watt 
Memorial Inst., Great Charles Street, Birmingham. 
‘“‘ Battery-driven Electric Vehicles,” R. Tubb. 7.30 p.m. 

Institution of Civil Engineers. 

Wednesday, Jan. 4th—-MaNcHESTER Assoc.: Literary and 
Philosophical Soc., 36, Geer Street, Manchester. 
“Dugald Clerk and the Gas Engine,” W. A. Tookey. 
6.45 p.m. 


Tuesday, Jan. 10th.—Great George Street, Westminster, S.W. 1. 
“* The Conditions of Engineering Contracts,” E. J. Rimmer, 
6 p.m. NEWCASTLE-UPON-TYNE Assoc.: Mining Inst., 
Westgate Road, Newcastle-upon-Tyne, ‘‘ Methods of Coal 
Loading for Export Trade,” R. F. Hindmarsh. 7.30 p.m. 
S. WaLEs anp Mon. Assoc.: Town Hall, Newport. ‘ The 
Development of the Newport Main Drainage System,” 
C. G. Cobbett, and ‘“‘Some Problems in the Design of 
Sewers,” J. R. Daymond. 6.45 p.m. 

Wednesday, Jan. 11th.—Lonpon Stupents’ Assoc.: Great 
George Street, Westminster, S.W.1. ‘‘ An Investigation of 
Stresses in a Three-hinged Stiffened Suspension Bridge,” 
J. W. Roderick. 6.30 p.m. 

Thursday, Jan. 12th.—BrrmincHam Assoc.: James Watt 

Memorial Inst., Great Charles Street, Birmingham. ‘‘ Deep 

Diving and Submarine Operations,” Captain G. C. C. 

Damant. 6 p.m. Bristot Assoc.: Royal Hotel, College 

Green, Bristol. ‘‘Some Notes on the Road Congress in 

Holland,” H. M. Webb. 5 p.m. PortsmoutnH Assoc.: 

University College, Southampton. ‘“‘ The Design of Engi- 

neering Works from the Maintenance Standpoint,” J. P. M. 

Pannell. 7.15 p.m. YorKsHIRE Assoc.: Grand Hotel, 

Sheffield. Dugald Clerk Lecture, W. A. Tookey. 7.30 p.m. 

Saturday, Jan. 14th.—Lonpon Srupents’ Assoc.: Visit to 

extensions of the County Hall, Westminster Bridge Road, 

8.E.1. (afternoon). 

Monday, Jan. 16th.—Bristot Assoc.: Royal Hotel, College 

Green, Bristol. ‘“‘ Southampton Docks,” M. G. J. McHaffie. 

5 p.m. N. IrELanpD Assoc.: Queen’s University, Belfast. 

“*Modern Methods of Road Construction,” T. R. Grigson. 

6.15 p.m. 

Tuesday, Jan. 17th.—Great George Street, Westminster, S.W.1. 

Joint meeting with British Section, Soc. des Ingénieurs 

Civils de France. ‘‘ The Strengthening of the Austerlitz 

Viaduct in Paris,” Monsieur Fauconnier. 6 p.m. 


Institution of Electrical Engineers. 
Wednesday, Jan. 4th—-WIRELEsSs SeEcTION: Savoy Place, 
Victoria Embankment, W.C.2. “Broadcasting and 
Television,” Sir Noel Ashbridge. 6 p.m. 
Thursday, Jan. 5th.—Savoy Place, Victoria Embankment, 

W.C.2. “‘ The Application of Electric Heating to Domestic 
Hot-water Supply Systems,” J. I. Bernard. 6 p.m. 
Friday, Jan. 6th.— METER AND INSTRUMENT SECTION: Savoy 
Place, Victoria Embankment, W.C.2. ** Instruments 
Incorporating Thermionic Valves and their Charac- 
teristics,” E. G. James G. R. Polgreen, and G. W. Warren. 
7 p.m. 
Institution of Engineers and Shipbuilders in Scotland. 
Tuesday, Jan. 10th.—39, Elmbank Crescent, Glasgow, C.2. 
‘Marine Propeller Blade Vibration,” J. F. C. Conn; and 
“Statistical and Experimental Investigations on the 
‘Singing’ Propeller Problem,” J. F. Shannon and R. N. 
Arnold. 

Institution of Engineers-in-Charge. 

Wednesday, Jan. 11th.—St. Bride Inst., Bride Lane, Fleet 
Street, E.C.4. ‘* Selection and Purchase of Fuel for Steam- 
raising Purposes,”’ H. L. Pirie. 7.30 p.m. 


Institution of Heating and Ventilating Engineers. 
Wednesday, Jan. 4th.—Inst. of Mechanical Engineers, Storey’s 
Gate, Westminster, 8.W.1. ‘‘ Types of Furnaces and Fuel 
suitable for Heating Installations of 20,000,000 B.Th.U. 
per Hour and Over,” J, A. Macintyre. 7 p.m._ 


Institution of Mechanical Engineers. 


HeEwiIttTIc 
Surrey.—Refill for desk engagement pad and a road map. 


the Development of High-speed Craft and its Machinery,” 
H. Scott-Paine. 6 p.m. 

Monday, Jan. 9th.—Nortu-EasTern Brancu: Mining Insti- 
tute, Newcastle-upon-Tyne. “Sir Charles Parsons and 
Marine Propulsion,” 8. 8. Cook. 6.30 p.m. 

Thursday, Jan. 12th.—NortTH-WESTERN Brancu: Engineers’ 
Club, Albert Square, Manchester. ‘“‘ Sir Charles Parsons 
and Marine Propulsion,” 8. 8. Cook. 7.15 p.m. Scorrisu 
Brancx: Rankine Hall, 39, Rankine Street, Glasgow. 
** Some of the Aspects and Problems of the Development of 
High-speed Craft and its Machinery,’’ H. Scott-Paine. 
7.30 p.m. YORKSHIRE Brancu: Hotel Metropole, Leeds. 
“Cast Iron,” J. E. Hurst. 7.30 p.m. 

Institution of Sanitary Engineers. 

Friday, Jan. 6th.—Caxton Hall, Westminster, 8.W.1. 
dential Address, D. M. Watson. 6.30 p.m. 

Keighley Association of Engineers. 

Thursday, Jan. 12th.—Victoria Hall, Keighley. ‘‘ Electric 

Lamps and their Developments,” J. W. Howell. 7.30 p.m. 
Manchester Association of Engineers. 

Friday, Jan. 13th.—Engineers’ Club, Albert Square, Man- 
chester. ‘‘ Trends in Heavy Machine Tool Design and 
Operation,”’ J. H. Rivers. 7.15 p.m. 

Physical Society. 

Tuesday to Thursday, Jan. 3rd to 5th.—Imperial College of 
Science and Technology, South Kensington, 8.W.7. Annual 
Exhibition. 2.30 p.m. daily. 

Railway Club. 
Thursday, Jan. 12th.—Royal Scottish Corporation Hall, Fetter 
ane, E.C.4. ‘The Taff Vale Railway,” D. 8S. Barrie. 
7.30 p.m. 


Royal Institution of Great Britain. 


Presi- 


Tuesday, Jan. 3rd.—21, Albemarle Street, W.1. ‘Some 
Young Organic Chemists,” Prof. J. Kendall. 3 p.m. 
Thursday, Jan. 5th.—21, Albemarle Street, W.1. ‘“‘ The 


Chemistry of Space and of Solutions,” Prof. J. Kendall. 

3 p.m. 

Saturday, Jan, 7th.—21, Albemarle Street, W.1. 
Old and New,” Prof. J. Kendall. 3 p.m. 

Royal Society of Arts. 

Wednesday, Jan. 4th—John Street, Adelphi, W.C.2. Mann 
Juvenile Lecture, “‘ The Magic of Invisible Rays,” P. M. 8. 
Blackett. 3 p.m. 

Rugby Engineering Society. 

Wednesday, Jan. 5th.—Conservative Assembly Room, Albert 
Buildings, Rugby. ‘‘ Feed Water Heating,” A. L. Jenkins. 
7.30 p.m. 


* Elements : 


Society of Glass Technology. 
Tuesday, Jan. 10th.—Trocadero Restaurant, London, W.1. 
Annual dinner and dance. 7 p.m. 

Wolverhampton and District Engineering Society. 
Monday, Jan. 9th.—Victoria Hotel, Wolverhampton. “ High- 
way Bridges,” H. E. Brooke-Bradley. 7.30 p.m. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Mr. Harotp VERNON, a director of Thos. W. Ward, Ltd., 
and manager of the machinery department, has been elected a 
director of Marshall, Sons and Co. (Successors), Ltd., Gains- 
borough, in place of the late Mr. W. A. Ward. 

Masor B. H. Lesson, T.D., M.I.E.E., a director of A. Reyrolle 
and Co., Ltd., Hebburn-on-Tyne, has been gazetted as 
Commanding Officer of the Tyne Electrical Engineers, R.E., 
with the rank of Lieutenant-Colonel, in succession to Lieut-Col. 
R. P. Winter, M.C., T.D. 











CALENDARS, DIARIES, &c. 


AssociaTED EquirpMEentT Company, Ltd., Southall, Middlesex. 
Desk memo. pad. 

Wma. Barrp anv Son, Ltd., Anniesland, Glasgow.—Wall 
calendar. 

F. W. Brackett anv Co., Ltd., Hythe Bridge Ironworks, 





Colchester.—Pictorial wall calendar. 


British INsuLATED CaBLeEs, Ltd., Prescot, Lancs.—Wall 


calendar with sheets showing past, present, and next months. 


Crorts (ENGINEERS), Ltd., Bradford.——-Wall calendar with 


monthly sheets. 


DemaG AKTIENGESELLSCHAFT, Duisburg, Germany.—Refill 


for desk memo. pad. 


W. A. Fett, Ltd., Windermere.—-Wall calendar. 
HackpripGe Evecrric Construction Company, Ltd., AND 
Exrectric Company, Ltd., Walton-on-Thames, 


Hotman Brotrsers, Ltd., Camborne, Cornwall.—Wall 


calendar. 


MATHER AND Piatt, Ltd., Park Works, Manchester, 10.— 


Desk memo. pad. 


Morris Morors, Ltd., Cowley, Oxford.—Wall calendar. 
C. A. Parsons anp Co., Ltd., Heaton Works, Newcastle- 


on-Tyne.—Wall calendar with monthly sheets. ° 


RaNsoMES AND Rapier, Ltd., Ipswich.—Illustrated wall 


calendar. 


Tuomas ROBINSON AND Son, Ltd., Rochdale.—Pictorial wall 


calendar. 


Rosey anv Co., Ltd., Lincoln.—Wall calendar. 

Ruston Bucyrus, Ltd., Lincoln.—Wall calendar. 

Ruston anp Hornssy, Ltd., Lincoln.—Wall calendar. 
Henry Simon, Ltd., Cheadle Heath, Stockport.—Wall or 





Friday, Jan. 6th.—Storey’s Gate, Westminster, S.W.1. Thomas 





and G. J. Thomas. 


7.30 p.m, 





Lowe Gray Lecture. ‘Some of the Aspects and Problems of 
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desk calendar with daily tear-off sheets, 





habit tha sists 
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ALL GOOD WISHES FOR 1939! 


TURBO 
| COMPRESSORS . 


We build turbo compressors up to a suction capacity 
of 60,000 cu. ft/ min, turbo blowers up to a suction 
Capacity of 150,000 cu. ft/ min, rotary compressors 
single-stage and twostage for all industries, large 
capacity compressors, for long.distance gas Supply, 
chemical works, etc., high-pressure compressors 


for a delivery pressure up to 14,225 Ibs. / sq. in. 
above atmosphere. 





For further information please apply to the following addresses : 


For Compressors of all kinds and For Steelworks Equipment, Cranes, For Pulley Blocks and Suspension For Underground Mining Equip- 
Pneumatic Tools: THE ROTARY Loading Bridges, Excavators and Sur- Cranes: ment: H. E. MASSMANN, 
AIR COMPRESSOR CO., LTD., face Mining Equipment: P. HEUSER, AABACAS ENGINEERING CO., Broadway Chambers, 7, Broadway, 
119, Victoria Street, London, S.W.| 119, Victoria Street, London, S.W. I. LTD., Grange Road, Birkenhead. Ludgate Hill, London, E.C. 4. 


Telephone: ViCtoria 2612 3. Telephone: ViCtoria 2612 3. Telephone: 4747. Telephone: CITY 4869. 


JAN 12 1939 
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PUBLIC NOTICES. 





CROWN AGENTS FOR THE 


COLONIES. 
COLONIAL GOVERNMENT APPOINTMENTS. 
pplications from 
INVITED 


qualified candidates are 
for the following POST :— 
PECTOR of MACHINERY RE- 
QUIRED for the Mines Department of 
the Federated Malay States for 3 years, 
with possible permanency. Salary 
400 dollars a month, rising by annual increments of 
25 dollars to 800 doilars a month. The Government 
rate of exchange is now 2s. 4d. to the dollar. A 
children’ 3 ge is payable to married officers with 


nd, if married, for wife and 
children not "exeeoting four persons. Li I leave on 
full salary. Candidates, age 23-28, must hold an 
iixtra First Class Board of Trade Engineers’ Certifi- 
cate or a University Engineering Degree, and have had 
experience in the running and maintenance of steam 
boilers and machinery. 

Apply at once by letter, stating age, whether 
married or single, and full particulars of qualifica- 
tions and experience, and mentioning this paper, to the 
CROWN AGENTS FOR THE COLONIES, 4, MILL- 
BANK, LONDON, 8.W.1, quoting M/8158. 6440 











MINISTRY OF TRANSPORT. 
ROADS DEPARTMENT. 


A pplications are In- 


VITED from men or women for 
APPOINTMENT: as TEMPORARY 
ENGINEERING» ASSISTANT in con- 
nection with Surveys of Trunk Roads, 
commencing at £4 a week. The 
appointments will be on a temporary 
i basis. didates should have 
in Land iecoeied as applied to the 

Roads. 





and non- 
experience 
Location and Construction of 
Forms of application can be obtained from the 
STAN ECR 








can be considered unless 
received by the Ministry of Transport on the recog- 
nised form on or before 16th January, 1939. Canvass- 
ing through Members of Parliament or in other ways 
will render a candidate liable to disqualification. 


2% 





DEPARTMENT OF SCIENTIFIC AND 
INDUSTRIAL RESEARCH. 


JUNIOR SCIENTIFIC OFFICER. 


Junior Scientific 


OFFICER REQUIRED at the 
Forest Products Research 
Princes Risborough, 
dates should possess a good Honours 
egree in Engineering or equivalent 
qualification and some Research or 
Training. Experience of Plywood or 7 
Machinery would an advan 





Practical 
Woodworking 
Salary scale, £275 by annual increments of £18 to 
£347 for men, and £275 by £12 to £320 for women, 
vie provision under the Federated Superannuation 


ystem for , Universities after two years’ service. 
Eatry will not necessarily be at the minimum of the 
scale in the case of candidates with exceptional 
experience. The salary scale for the grade of 
Scientific Officer, promotion to which is by merit, is 
for men £400-£18-£454-£25-£580 (efficiency bar)-£25- 
ele and for women £350-£18-£464 (efficiency bar)- 
£ 

Aselaiiten must be made not later than Tuesday, 
10 January, 1939, = a form to obtained on 
request (by postcard, quoting reference J.39/1) from 
the ESTABLISHMENT — OFFICER, DEPARTMENT 
OF SCIENTIFIC AND INDUSTRIAL RESEARCH, 
9 a QUEEN STREET, | et we og 
.W.1, 423 





CRYSTAL PALACE SCHOOL OF 
ENGINEERING. 
Founded 1872. 


MECHANICAL, ELECTRICAL AND 
CiviL ENGINEERING SECTIONS. 


shee wz, c. P. LA’ WRENCE, M.8.E., 
t. C.. E. A.M.L. Struct. E. 
“aimorough a up- oe bs ‘Practical 

truction. Course completed in two years. 
ae admitted at beginning of any term. pee 


UNIVERSITY OF CAPE TOWN. 
JUNIOR LECTURER IN CIVIL ENGINEERING. 


A Pplications are Invited for 


the POST of JUNIOR LECTURER in the 

Department of Civil Engineering at the University 
of Cape Town. The appointment is for a period not 
exceeding three years, and the salary is £300 per 
annum, rising by annual increments of £25 to £350. 
Appilcants must have a University Degree in Engi- 
neerin 

The Junior Lecturer will be required chiefly to 
assist with the tutorial work and with the super- 
Lae hd of Laboratory Work under the direction of the 
‘rofess' 

‘Applications (in Sogtreationt, = 
come & must reach the § 





hotogra; 
ARY. OFFI OFFICE 
HIGH COMMISSIONER FOR THE 
UNION SOUTH AFRICA, TRAFALGAR 
SQUARE, LONDON, W.C.2, (from whom forms of 
application and a memorandum giving further par- 
ticulars may be obtained) not later than 16th 
January, 1939. The successful applicant will be 
expected to assume duty on ist February, 1939, or 
as soon as possible thereafter. 6435 





THE MADRAS AND SOUTHERN 
MAHRATTA RAILWAY COM- 
PANY LIMITED 
INVITE TENDERS FOR :— 


388% CWTS. COPPER RODS, 8% CWTS. COPPER 
SHEETS, 163%, CWTS. COPPER TUBING AND 4 
COPPER FIREBOX PLATES. 


Specification and Form of 


mder can be obtained at the Company’s 
Sten. 123, Victoria Street, Westminster, London, 


Fee One Guinea, WHICH WILL NOT BE RETURNED. 

Tenders must be submitted not later than 10.00 a.m. 
on Saturday, 14th January, 1939. 

The ys do not oat themselves to accept the 
lowest or an nder, reserve to themselves the 
right of reducing or dividing the order. 

By Order of the Board, 
V. CRASTER, 





6489 





SITUATIONS OPEN. 











(Pror. C. A. MIDDLETON SMITH.) 


(F. V. A. E. ENGEL & A. J. DAVIES.) 


No 


(B. GOLDMAN & N. C. JONES.) 





The Engineer 


— Qa 


PRINCIPAL CONTENTS OF THIS ISSUE. 


ARRANGED FOR CARD INDEXING. 
(TaBLE or CONTENTS, PAGE 735.) 


+> 


The Metallurgist. 


The Genissiat Dam. 


The Burma- Yédhen Road and Railway 
No. 


Ropeway at Avonmouth. e@. 737) 


Works of The Associated Equipment 
Company, Ltd., Southall—No. III. . 226) 


Railway Electrical Developments 
in America. ¢p. 738) 


Velocity Profiles and Flow of Fluids through 


a Contracted Pipe Line. @. 720) 


The Modern Portable Gas Producer 


THE ENGINEER, 30 - 12 - 38. 


(P. 722) 
THE ENGINEER, 30 - 12 - 38. 


Il. (P. 725) 
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THE ENGINEER, 30 - 12 - 38. 


THE ENGINEER, 30 - 12 - 38. 


THE ENGINEER, 30 - 12 - 38. 


Il. (P. 740) 
THE ENGINEER, 30 - 12 - 38. 









































HYDROJE 


ASH & DUST SLUICING 
BABCOCK & WILCOX LTD. 








INDEX TO ADVERTISEMENTS, PAGE 51. 








PUBLIC NOTICES. 


PUBLIC NOTICES. 





COUNTY OF DORSET. 
NEW SENIOR SCHOOL, DORCHESTER, DORSET 


enders are Invited for the 


INSTALLATION of a LOW-PRESSURE 
HEATING SYSTEM and a HOT WATER 8 —_ 
to the New Senior Mixed School, Dorchester, 

Application for particulars should be made to the 
undersigned on or before the 7th January, 1939, 
accompanied by a deposit of Two Guineas, which wili 
be returned, provided the applicant shall have = 
in and not withdrawn a bona fide Tender. Cheq 
to be made payable to the Dorset County Council. 4 ond 
crossed ‘‘ Lloyds Bank, Ltd.’ 

Sealed Tenders, in envelopes provided for the 
purpose, must be received by me not later than 
10 a.m. on Monday, 23rd January, 1939. 

The Council will not necessarily accept the lowest or 


any Tender. 
Cc. P. BRUTTON 
Clerk of the County Council. 
County Offices, 
Dorchester 


28th December, 1938. 6434 





TYNE IMPROVEMENT COMMISSION. 
LOCOMOTIVE BOILER. 


he Tyn Tyne Improvement Com- 

MrsslonRre invite TENDERS for the SUPPLY 
and DELIVE at oa — Works, South Shields, 
of a LOCOMOT! IVE B 

Form of Tender, po mea of contract, and speci- 
feahien may be obtained on application to the under- 
sign 

Tenders, in sealed envelopes, endorsed ‘‘ Tender for 
Locomotive Boiler,’’ and addressed to the Chairman, 
Tyne Improvement Commission, Bewick Street, 
castle-upon-Tyne, must be delivered at these offices 
Em later than Noon on Friday, the 27th January, 


The Commissioners do not bind themselves to accept 
the lowest or ony, Ten ee. 
y 
ALBERT BLACKLOCK, 
General Manager and Secretary. 
Tyne Improvement Commission, 
Bewick Street, 











et yn Tyne, 1, 


21st December, 1988. 6425 





BOROUGH OF BEXHILL. 
PRESSURE FILTERS. 


Corporation Invite 


he 
‘ENDERS for the SUPPLY and ERECTION of 
TWO PRESSURE FILTERS and other EQUIPMENT 
at their Sweet Willow Wood Works. 
8 ions, drawings, ~“ form of Tender, may 
be aa from KE. ech. E., 
M. Inst. W.E., Water Diitaner. Town Hall, Bexhill. 
on the payment of One Guinea, returnable on receipt 
of a bona fide Tender and drawings. 
Sealed Tenders, endorsed ‘‘ Pressure Filters,’’ must 
be received by the undersigned not later than Noon, 
llth January, 1939. 
The ration does not bind itself to accept the 


lowest or any Tender. 
EDWARD SMITH, 
6419 Town Clerk. 


CITY OF OXFORD. 
ISOLATION HOSPITAL (NEW). 
RESIDENT ENGINEER. 


Applications are Invited for 


the above POST. The commencing wage will 

be £4 per week, rising by annual increments of 5s. 
per wi week to a ma aximum of £5 per wee! 

A cottage in the hospital grounds will be provided 

The su meena applicant will be aes to 

Superintend Tw o Cochran Steam Boilers, Three Ideal 

L.P. Hot Water. Boilers, and the Disinfecting Plant. 


ASSISTANT HEATING G ENGINEER (non-resident) 


APPLICATIONS 44 also ID INVITED for this POST. 
The wage will be £3 9s. per week. 

Both p posts will be designated for the purposes of 
the Council’s Superannuation Scheme, and the wages 
the re ge jdeductions therefor : H 
1 also be subject to the Council’s general 
conditions of service for establ ¥ Et. staff. 

‘orms of application can be obtained from the 
Medical Officer of Health, Greyfriars, Paradise Street, 
Oxford, to whom they should be returned, com- 

pleted, not later than ath January, v.18, 

Town Clerk. 














COPIES or Testrvontats, Nor ORIGINALS, UNLESS 
SPECIFICALLY REQUESTED. 





TO ADVERTISERS UNDER BOX oh” pmmmamaas IN 
SITUATIONS OPEN SECTIO 

For the benefit of applicants, the Danese are 
prepared to insert brief notices that vacancies are 
filled, upon receipt of notifications from the Adver. 
tisers. These notices (limited to «ne —_ will be thee 
of cha charge, and co-operatiun is asked for 





a for Hine in India, a SUPERINTEND- 


ENGINEER. Electrica! Experience 
essential, a will be in Charge of Machinery of 
Various “Types. Public School man preferred. Five 


years’ agreement, starting salary Rs. 800/900 a month, 
with free accommodation, medical attendance, &c.— 
WwW ‘7.A.,”" c/o J. W. Vickers and Co., aoeee 24, 
katie Friars, E.C.2. A 





SSISTANT ENGINEERS REQUIRED by Large 
A Oil Company for service in Far East and else- 
2 ta 


where. Age 22 28, unmarried. University Degree 


or equivalent | qualification and some practical experi- 
ence in Mechanical Engineering Works essential. 
Salary from £450 per annum. cae Box “* pal , 
c/o 95, Bishopsgate, London, E.C.2 A 





XPERIENCED Hh greg of Reinforced Concrete 
Structures WANTED, to Take Charge of Draw- 

ing-office. Age benadn 30, civil engineer.—Address, 

6441, The Engineer Office. 6441 A 





NSTRUMENT MECHANIC REQUIRED by a Large 

Manufacturing Concern operating extensive works. 
Must be thoroughly capable and possess the necessary 
technical knowledge in connection with the main- 
tenance and adjustment of various classes of instru- 
ments, including Indicating and Recording Thermo- 
meters, Pressure Gauges, Flow Meters, Automatic 
Controis, &c. Please state past experience, age, and 
salary required.—Address, 6432, The a, Office 

A 





ECHANICAL ENGINEERING INSPECTOR RE- 
QUIRED for Consulting Engineer’s 

A.M. I. Mech. E. standard aud apprenticeship with 

; also experience of Testing 

Applications must state age, 


tion, — fications, Py omen a and salary 
ae ro tg * D.V.,” c/o Streets, 6, Gracechurch 
Street, E.C.3 6436 a 





EQUIRED by Important West Country Works, 
R PRoDUCI ION ENGINEER with up-to-date 
knowledge of Modern Plant and Production of Internal 
Combustion Engines. — experience in all classes of 
Tool Setting ; ng essential.—Address, stating 
age, experience, and caleey required, 6406, = ‘weed 
neer Office. A 





ence ut not essential.—Appiy to 
Fees PEMSTRONGS, Ltd., Cupeemesine, — 
Southampton. 





HE Post You Are Seeking May Not be Advertised in 
this Column, but do not lose the Opportunity of 
Bringing your Requirements before all those who 
would be iuterested and could employ you. An 
Advertisement in the “‘ Situations Wanted *’ Column 
would be seen by all Leading Engineering Concerns 
for a cost of Four Lines, 4%.; 1s. for each Additional 
Line. There is no better way of covering so large a 
field for such a small charge. 





ANTED, DRAUGHTSMAN for Machine Tools, 
W also Jigs and Tools, East Midlands. State age, 
experience, and salary required.—Address, “ion The 
Engineer Office. 6396 a 





ANTED, SENIOR STRUCTURAL DRAUGHTS- 
V MEN as Section Leaders. Must have had ten 


—— and be able to 





years’ structural _D.O. 

handle and inter- 
views. Perman —— in bealthy" ye Applic 
tions with ful pest i ars will trea confi- 
dentially. —PALME EBBURN CO., es Heb- 
burn-on-Tyne. 6429 a 





RAUGHTSMAN, with Good _o in Machine 
D*5 Design, Piant Lay-out, and Installation. 

Some knowledge of Tool and Mould Design 
would be an advantage. Able to work with a 
minimum of Ty amas State age, experience, apd 

salary r 

SM ICANTTE and INSULATORS, CO., Ltd., eye 
Works, Blackhorse Lane, Walthamstow. 





MECHANICAL, with First-class 

experience of Steam Turbine Work and Generat- 
ing Plant Arrangement. Applications stating age, 
experience, and salary expected.—Address, —= ~ 
Engineer Office. 


I RAUGHTSMAN, 





SITUATIONS OPEN (continued) 
Page 2. 


SITUATIONS WANTED, Page 2. 
AUCTIONS, Page 52. 


BUSINESSES and PREMISES 
(For Sale, &c.), Page 52. 


SUB-CONTRACTING, Page 52. 
MISCELLANEOUS, Page 52. 

FOR SALE, Page 52. 
MACHINERY, &c., WANTED, Page 52. 
PATENTS, Page 52. 
EDUCATIONAL, Page 52. 





For Advertisement Rates see 
First Column Overleaf. 


CLASSIFIED ADVERTISEMENTS CLOSE FOR 
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Oxford. 6424 
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Che Engineer 


Annual Subscription Rates 
(including postal charges). 


Le prix de l’abonnement est accepté en 
livres sterling, ou dans la monnaie du pays 
d’ srigine au cours du change au moment de la 
commande. 


Die Bezugsgebihren sind zah]bar in Pfund- 
sterling oder in der Landeswahrung des 
Bestellers, umgerechnet zum Kurse des Tages 
an dem die Bezahlung erfolgt. 


Serdn aceptadoes los abonos en moneda 
esterlina o su equivalente calculado en la 
moneda de! pais de origen al cambio efectivo 
a la fecha de ponérse el pedido. 


BRITISH ISLES £3 5 0 

CANADA... ... £3 0 Thick Paper Ed. 
° . 6 Thin Paper Ed. 

ABROAD 6 Thick Paper Ed. 


(except Canada) $3 H 0 Thin Paper Ed. 


AFRICA ... Central News Agency. All Branches. 

Cape Town: Wm. Dawson and 
Sons, Ltd., 29-31, Long-street 
(Box 489) 

BUENOS AIRES: Mitchell’s Book 
Store, 576, Cangallo 

Gordon and Gotch (A'sia), Ltd. 
All Branches 

MELBOURNE: Robertson 
Mullens, Elizabeth-street 


BRUXELLES: E. Graddon, 186a, 

Avenue Rogier, Schaerbeek 
an W.H. Smith and Son, 
. Rue du Marché-aux- 


ARGENTINE ... 


AUSTRALIA ... 
and 


BELGIUM 


er 


American News Company, Ltd. All 
Branches 

MONTKEAL: Benjamin News Com- 
pany, 973, St. Antoine-street 

TORONTO: Wm. Dawson Subscrip- 
tion Service, Ltd., 70, King-street 


Last 
Toronto: Gordon and_ Gotch, 
Ltd., 253, Queen-street West 


CoLoMBO: Wijayartna and Co. 
Hone Kone: Kelly and Walsh, 


ut 
Snaneual: Kelly and Walsh, Ltd. 


Teknisk Presse Bureau, Our?gade 
34. Copenhagen 


CalIRo: Express Book 
Stationery Store, 9, C 
Maghrabi 


HEtstnorors: Akademiska Bok- 
handeln, Alexandersgatan, 7 


Paris: Boyveau and Chevillet, Rue 
de la Banque, 22 

Pakis: Librarie Berger-Leverault, 
229, Bid. St. Germain 

Paris: Brentano’s, 37, Av. de 
lr'Opera 

Paris: Dunod, 92, Rue Bonaparte 

Paris: W. Hi. Smith and Son, 248, 
Rue de Rivoli 


Beruin, N.W.7: Buchhandlung 
Der Technik, Georg. Hentschel, 
Dorotheenstr. 3 

BERLIN, Hubert 
Hermanns, Roonstrasse 10 

Leipzig: K. W. Hiersemann, 
Konigstrasse 29 


ROTTERDAM : Hector’s Boek- 
handel. Noordblaak 59 

ROTTERDAM: Techn. Boekhandel, 
* Plan C,” Gelderschestraat 4 


BomraYy: Thacker and Co., Ltd. 
Calcutta : Thacker, Spink and Co 


MitaN : Ulrico Hoepli 
Rome: Maglioni and Strini, 307, 
rso 


Fratelli Corso 

Umberto 1, 174 

: Fratelli Bocca 

: Rosenberg and Sellier, v 
Maria Vittoria 18, and their 
Lrenches at Naples and Rome 

Maruzen Co, All Branches 

AUCKLAND: Whitcombe and 
Tombs. 

Gordon & Goteh (A‘sia), Ltd., Wel- 
lington, Auckland, and Christ- 
church 

Napier: J. Wilson Craig and Co. 

LENINGRAD : Meshdunarodnaja 
Eniga, Prospect Volodursky, 53A 

Moscow : Kuznetski Must 18 

STRAITS SETTLEMENTS—Sin@apore: Kelly and 
Walsh, Ltd. 


CANADA... 


CEYLON ... 
CHINA 


DENMARK 


EGYPT and 
hareh 


FINLAND 


FRANCE ... 


GERMANY 


HOLLAND 


INDIA 


ITALY 


Treves, 


JAPAN . 
NEW ZEALAND 


RUSSIA 


SWEDEN StockHoLtm: A/B Wennergrens 
Journal- Tey. Stockholm 1 
STocKHoLM: A/B C. E, Fritzes 
Kungl., Hofbokhandel, Freds- 
gatan, 2 
SWITZERLAND Zoricu: Rosa Leibowicz, 4, 
Ankerstr. 


UNITED STATES International 
OF AMERICA 


News Co., 131, 
Varick-street, New York, N.Y., 
and all Branches 
Entered as second-class matter at the Post 
Office, New York, N.Y., December 12th, 
1896, under the Act of March 3rd, 1879 
(Section 397, P.L. & R.). 
*.* READING Cases, to hold two copies of THE 
ENGINEFR, cloth sides and leather backs, can now be 
supplied at 4s, 9d. each, 5s. 3d. post free. 





‘*THE METALLURGIST.”’ 


This Sapgement. which deals with the Science and 
Practice of Metallurgy, both ferrous and non-ferrous, is 
published free with the last issue of THE ENGINEBR 
each alternate month. Next due, February 24th. 


ADVERTISEMENTS. 


The charges for Classified Advertisements is 1/- per 

line up to one inch — minimum charge 4/-; those occupy- 

ing one inch or more at the rate of 12/- perinch. Orders 
must be accompanied by a remittance. The rates for 

Displayed Advertisements will be forwarded on applica- 

tion. Classified Advertisements cannot be inserted 

unless delivered before TWO o’clock on Wednesday 
afternoon. 

Letterx relating to the Advertisement and the Publishing 
Department of the Paper are to be addressed to the 
T’ublixher, all other letters are to be addressed to the 
Editor of THE ENGINEER. 


THE ENGINEER DIRECTORY: 


This Directory, which is published in the interests 
of advertisers in TH® ENGIN&ER, may be obtained 
free of charge on application to the Publisher. 





Postal Address, 28, Essex-street, Strand, London, W.C.2. 
sea Fm Address, ‘* Engineer Newspaper, Estr: 
ondon.”’ Tel., Central 6566 (10 lines). 





- 


SITUATIONS OPEN. 


Derobteean Experienced in Heavy Industrial 
Work, including Constructional Steel, RE- 
QUIRED for Works in North Kent.—Address, stating 
age, experience, qualification, and salary repre 
6421, The Engineer Office. 6421 4 








ESIGNER DRAUGHTSMAN REQUIRED for 
Welded Structural Work, Caleulations, Stress 
Diagrams, &c. Minimum supervision, London 
suburb.—Address, stating age, qualifications, expe- 
rience, and salary required, 6398, The Engineer 2 
A 





IRST-CLASS CHIEF DESIGNER and DRAUGHTS- 
MAN REQUIRED by pwnegy A expanding Engi- 
neering Firm specialising in Gear Manufacture. Only 
highly experienced men need apply, with specialised 
knowledge of Gear Design, Use and Heat Treatment 
of Modern Alloys. Salary by arrangement. 
replies will be treated in strict confidence.—Address, 
6430, The Engineer Office. 6430 a 





{ EQUIRED by Important West Couutry Works, 

ONE SENIOR ard ONE JUNIOR J{6 and TOOL 
DRAUGHTSMAN for Engine, Pump, and Small Parts. 
~ Address, stating age, experievce, and salary segnired, 
6383, The Engineer Office. 6383 





LANT LAY-OUT DRAUGHTSMAN REQUIRED. 

Experience in Chemical and MetaHurgical Lay- 
outs, Machine Foundations, &c., with Electrical and 
Water Power Equipment. British subject, Oppor- 
tunity for progressive advancement. Salary £250- — 





per annum, according to experience.—IN' 
NATION AL ALLOYS, Limited, Slough. 6431 A 
EQUIRED, SENIOR DRAUGHTSMAN, with 
experience in Mechanical Design of A.C. and 
D.C. Machines. Traction experieace preferable, but 
not essential.—Apply, stating age, salary, and 


experience, to CHIEF DRAUGHTSMAN, Engineering 
Drawing Office, General Electric Co., Ltd., W pom. 
6438 A 


SITUATIONS WANTED. 


Wreenee” ENGINEERING DESIGNER and 
FACTORY MANAGER, with impressive record 
for success im controlling male and femaie labour on 
mass or large unit lines, knowledge of 


works 
purpose machines, and "Tibeur- saving methods, 
SEEKS POST for New bcm Confidential letters.— 


B/M CAGP, London, W.C.1 











(D,O. and Workshop 
trained), with over 30 years’ varied experience in 
genl. and chemical engineeriug, tar distillery plant, 
&ec., SEEKS OPENING. —Ad ress, 6344, The Eusi- 
neer Office. 6344 B 


For continuation of Small Advertise- 
ments see page 52. 


NGR. DRAUGHTSMAN 








PRECISION MACHINERY 
for any purpose designed and built in our 
own factory Please send enquiries to 


HENRY MILNES LIMITED., Machine Too! Works 
Ingleby Street, BRADFORD, Yorks. 


$TOP THOSE AIR LEAKS AND 


FLENO Ree 


FURNACE 
$0 REDUCE FUEL CONSUMPTION 


CEMENT 
THOMAS & BISHOP LTD.37, TABERNACLE ST. LONDON.E.C2 











WO DRAUGHTSMEN WANTED, Experienced in 
Detailing Stone Breaking and Screening Plant 
and Allied Machinery ; none others need apply. 
Vermanent and Se positions competent appli- 
cants. State experience, aud salary.—H. R. 
MARSDEN, Ltd. “soho Engineering Works, —_. Pim 





OREMAN/GANGER REQUIRED for Large Excava- 
tion Contract in South Wales. Experience with 
Broad and Narrow Gauge Railway Plant essential.— 
Reply fully, GENERAL PLANT RECONSTRUCTION, 
Limited, Royal Ordnance Factory, Glascoed, nr. Usk, 
ou. 6437 A 


FOR ACCURATE GRINDING 





Lombara St., Birmingham. Grams: Borings, Birm’baa. 





SITUATIONS WANTED. 





NGINEER, Age 27, B.A. (Engineering), 3 Years’ 
general experience in shops and offices, 3 years’ 
supervision, design, and research experience in gas 


and electric welding, structures, Class I pressure 
vessels, pipework, &c. Good knowledge of ferro 
metallurgy and electrode manufacture, DESIRES 


POSITION in Works or Office.—Address, By $e. = The 
174 


Engineer Office. 





{NGINEER (28), Well eg Good aw 
decree, desigu, plouning roduction, avd # 
one experience, UIRES RESPONSIBLE Post. 
ON on Geocems or Production. + ee 
Pizs4, The Engiueer Ortfice. Pi724 B 





F the Man You are Seeking is Not Amongst those 
Advertising in this Column, a Small Aunounce- 
ment in the ** Situations Open ** Column will Quickly 
apd Economically Produce the Right jection 
Applicauts, at the same time Elim‘aating Waste of 
Effort, Waste of Time, and Waste of Opportunity. 
The charge is +"-4 Lines or under 48.; each Additional 
Line, 1s.; Box Numbers, 6d. extra, which includes 
despatch of all replies. 

















GGG PUMPS and GGG 
WATER TURBINES 
CILBERT CILKES & GORDON LTD. 


KENDAL, ENG. 


GGG “atin Gun” GGG 
















Heywood & Bridge Type 
A” High Speed Clutch. 












ridge opiate 
driving 7 4 


Only by fitting dependable 
clutches can you be sure 
of fully complying with 
the new Factories Act. For 
the most difficult drive 
Bridges can supply a clutch 
which will give a life- 
time’s trouble-free service. 
Free illustrated catalogue 
will be sent on request. 











DAVID BRIDGE: CL” 


CASTLETON 


AND AT ALDWYCH HOUSE, 


ROCHDALE 
ALDWYCH, LONDON. W.C.2 








FOR WATER, OIL, TAR, 
PETROL. ONLY FOUR 
WORKING PARTS. 
British Made and 
British Owned 








. 

: t" bores These are 

8 

; 4. Plunger Pumps 

_ 1° with 

® 1 . 

:  — Rotary Motion 

” 

iTS a | 

e } Suction 25” without priming 

H r ‘ REVERSIBILITY 

° es ; 
Flow same direction with 

° 10’ change of rotation. 

H Conversely flow may be 

@ = and still reversed without change 

$ larger sizes of direction. 

® 










Rotoplunge Pump Co. L! 
58. VICTORIA St.. WESTMINSTER, Swi 
CJ 





Diesel Engines 
Steam Engines 





INJECTORS of all closses 
ROMILEY. wa MANCHESTER 








CLYDE CRANES 


For STEELWORKS, HARBOURS, 

SHIPYARDS AND DOCKS, 

LEVEL LUFFING CRANES. 
QGARDINE PATENTS.) 


CLYDE CRANE AND ENGINEERING Cco., 
MOSSEND, Near GLASGO 





SEMI-STEEL - PHOSPHOR BRONZE 


R. GOOPWIN & SONS (encimeers) L™ 


HAWNLEY, Stoke-on-Trent 





Ivy House Foundry 








PUMPS 


WORTHINGTON-SIMPSON, LTD., 
QUEEN’S HOUSE, pare ents W.C.2. 


"Gre 
t Pumping, nw estcent.”” 





Holborn 4271, 


YEOVIL. ENGLAND. Phone YEOVIL /4/ 




















If you have a VACANCY fo fill, 
If you require a SITUATION, 


If you want a MACHINE, 
FACTORY PREMISES, 
A CONTRACT, 
AN AGENT, 
A PARTNER, Ete., 


THEN STUDY AND MAKE USE OF THE 


CLASSIFIED ADVERTISEMENT 
SECTION IN 


Che Engineer 


YOUR ADVT. WILL BE SEEN BY ALL 





THOSE INTERESTED. 











ETS a a 


Saat 


ee ieee eres 





SSE Se eee 
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RAILWAY SIDINGS 


Schemes designed and estimated free. 
Steel Rails, All Sections. 


Points and Crossings. 


EDWARD SISTERSON LIMITED, 


NEWCASTLE-UPON-TYNE. 
(Estab. 60 Years.) 





MARINE - LOCOMOTIVE - STATIONARY 


"Specials n De 


'SUPERHEATER 


BUSH HOUSE, ALOWYCH, LONDON, Owe 












DRILLS 
GRINDERS 
SANDERS 
POLISHERS 
SCREWDRIVERS 
SAWS 
HAMMERS 


BOTH UNIVERSAL 
AND HIGH-CYCLE TYPE 


IN STOCK 


99 


DISTRIBUTORS : 


ALFRED HERBERT 
LTD. COVENTRY 








JOHN THOMPSON 


(WOLVERHAMPTON) LTD. 
WOLVERHAMPTON. 


STOCK BOILERS 


“JOHN THOMPSON’? DISH ENDED 
LANCASHIRE BOILERS 


’ Working 
Word No. Dia. Length Pressure Despatch 


SOJOA 1 9° 3° x30’ 0" 200lbs. Immediately 

SOIBK 1 9 3°x30° ¢ 180 Ibs. ” 

SOMCU 1 9° 3°x30'0" 120Ibs. 3 weeks 

SOIGP 1 8 6’x30'0" 1501 Immediate 
OJ 1 8 3” x 30’ 0" 200 Ibs . 

SOKQC 2 8 3°x30' 0" 160 Ibs 

SOJDO 1 7’ 6*x30' 0” 180 Ibs 

SOJYS 1 7'6"x30' 0" 160 Ibs. 

SOJGS 3 6° 6°x24°0" 150 Ibs. 


“JOHN THOMPSON’’ DISH-ENDED 
CORNISH BOILERS 


SOKIJ_ 1 6'6°x24'0" 140 Ibs. Immediately 
SOKGW 1 6’ 0” x20’ 0" 150 Ibs. * 


“JOHN THOMPSON”’ VERTICAL 


NOMIC 
D 1 7 0°x14'0" 1201Ibs. Immediately 
801.Z0O 1 6° 0°x13' 0" 120 Ibs. pe 
SOJNZ 1 5°0*%x11' 0" 100 Ibs. pit 
SODUT 1 4’ 6’x10'0O" 100lbs. 6 weeks 


SUPER ECONOMIC DRY-BACK BOILERS 
Patent No. 429383 





FORGINGS 


FOR ENGINEERING 


W. B. CULL & SONS, LTD. 


ENGINEERS & GENERAL SMITHS. 


(ALSO GENERAL MACHINISTS) 
TENNANT STREET. BIRMINGHAM. 












SEOST 1 5'9’x9'O" 160Ibs. I diately 
LOCOMOTIVE BOILERS 





SOMBT 1 14’ 0” x4’ 11” 100 Ibs. 
150 Ibs. 


Immediately 
SOIRA 1 16'0°x3' 9" + 


Repairs to all types of Boilers by First-class men 














FOR KEEN PRICES 


AND QUICK DELIVERY T 
BRADFORD GEAR WORKS 
LIDGET GREEN BRADFORD 














; f re) 
“ DIESEL ENGINES 
illustrated Advertisement last and next week. 
GLENIFFER ENGINES LIMITED, 
Anniesland, GLASGOW. 











The CLYDE STRUCTURAL IRON Co. Ld. 


Clydeside Ironworks, Scotstoun, Glasgew. 


STEEL ROOFS 


London Agents—GILLESPIE & CO., Ltd., 
Leadenhall Bldgs., 1, Leadenhall St., London, E.C. 3 

















CABLEWAYS 


TT) ND CRANES — 





MECHANS 


SCOTSTOUN IRONWORKS, 
Riveted Steel Pipes 
Steel Tanks 


Riveted, Welded and Pressed Steel Plate Work 
10, Princes Street, Westminster S.W. 1. 


Bunkers 
Steel Chimneys 


LONDON OFFICE ;— 


LIMITED, 


GLASGOW. 











For Particulars of 


“The Engineer” Series 
Address: CONSTABLE & CO., 10 


of Technical Books. 
& 12, ORANGE ST., W.C.2. 

















B.E.N. Air Compressors 
are robust in design and 
extremely reliable in service. 
They represent a range of 
single and two stage machines 
for continuous working pres- 
sures up to 200ibs. per sq. 
in. Features include pressure 
lubrication, stainless steel 
valves, counterbalanced 
cranks, etc. 
Write for details. 








BEN. PATENTS Lea. 


|HUGHENDEN AVENUE : . 
HIGH WYCOMBE, Bucks. 
Telephone: High Wycombe 1620 

(6 lines) 


















FOR SALE. 


DEFRIES S.M. 54 Hor. Forging 
and Upsetting Machine, move- 
able R.H. Jaw, End Pressure 
500 Tons. Largest diam. of 
stock admitted 4”, squares 
up to 33”. 


WALDRICH Heavy Roll Grinding 
Machine, three motors. For 
Rolls 28” in diam. Length 
ground 157”. Weight 20 tons. 
As new. 


SOMUA Horizontal Boring and 
Milling Machine, 3%” rising 
spindle travelling upright on 
separate bed. Floor plate 
12’ x 10”. 


DEFRIES Style Heavy Duty SS. 
and Scr. C. Engine Lathe. 
Five-step cone triple geared. 
V Bed. Swing over bed 5’ 6’. 
Over carriage 4’ 4”. Between 
centres 22’. Width of bed 
3’ 10’. Weight 27 tons. 


QUOTATIONS ON REQUEST. 





Apply— 
SMAL & Co., 103, Rue Bara, 
BRUSSELS. 


or/and Louis J. Demery, 131, Dukes Ave., 
Muswell Hill, LONDON, N. 10. 
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IN ALL THE BEST EQUIPPED WORKS 
HERBERT CAPSTAN AND 
TURRET LATHES 


For indoor or outdoor work, for light or 
heavy duties, for every situation where 
efficient welding is needed, there is a G.E.C. 
Welding Set which is ideal for the purpose. 
Two examples from an infinite range of 
uses are shown in these pictures. 


A G.E.C. unit for 
D.C. arc welding 
in the Queen’s 
ae Road Depot of 
A single operator G.E.C. portable a im the Sheffield 
A.C. welding unit employed at the : hie Corporation Tram. 
North Skelton Mine of Dorman ma ways Department. 
Long & Co., Ltd., in the repair of : 
coal tubs. 


Consult the G.E.C. on welding plant for all purposes. 


Manufacturers : 


THE GENERAL ELECTRIC CO. LTD. 


Head Office: Magnet House, Kingsway, London, W.C.2 


Branches throughout Great Britain and in all principal markets of the world. 








Se ee 


at eee 
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Keller Automatic Tool Room Machines 
will produce accurately and auto- 
matically all kinds of dies, moulds, press 
tools and similar work from templates 
or master forms made of wood, cement 
or other easily mouldable material. 


Very little hand finishing is required 
after machining. 


Compared with ordinary methods 
savings up to 65% can be effected. 


EARLY DELIVERY. 


MACHINES MAY BE SEEN IN OPERATION BY 
ARRANGEMENT. 


ALFRED HERBERT LTD. 


COVENTRY 


OF small 


KELLER TOOLROOM MACHINES 


RATE DIES AND MOULDS 
LOWER COSTS THAN 
ORDINARY METHODS 





Reduce the 
handicap of 
Power Transmission 
Leakage by using TEON 
Belts. Every inch of the 
surface translating power into 
DRIVE. And consistently efficient 
under all conditions. Be sure to specify 
TEON acknowledged the World’s Best Belting 


FLEMING, BIRKBY & GOODALL LTD. 


WEST GROVE MILL, HALIFAX, ENGLAND 
London Office & Stores: Broad St. House, 54, Old Broad Street, E.C.2 















Other products include :-— 
LEATHER, HAIR, COTTON, BALATA, RUBBER 


BELTING, HYDRAULIC LEATHERS, etc., 
CONVEYOR BELTING, VEETEON V-ROPE 
DRIVES. 









SCRAPS OF CONVERSATION 











y) 
“ That’s a nice view you’ve got. 
Why on earth don’t you send 


for Cox & Danks ?”’ £ 














wCOXEDANKS » 


ESTABLISHED 25 YEARS 


LONDON. PARK ROYAL—Tel. : Willesden 5811 

HURLINGHAM—Tel. : Renown 4211 SHEFFIELD, 9. Tel.: Sheffield 41216 
MANCHESTER. Tel.: Pendleton 2481 BIRMINGHAM. Tel: Broadwell 1611 
NEWCASTLE.ON.TYNE Tel.: Newcastle 20685 SWANSEA. Tel.: Swansea 4111 
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LABOUR IS READY 


in abundance — skilled or 
unskilled, reliable and adapt- 
able — on Europe’s finest 
trading estate, where, thanks 
to Government backing, you 
can have a factory built to 
your exact requirements for 
rent alone. 


TEAM 
VALLEY 
Trading 
ESTATE 


For fuli particulars write NOW to M. D. Methven, 
N.E.T.E. LTD., Team Valley, Gateshead-on-Tyne 11 











GWYNNES PUMPS LTD. 


HAMMERSMITH, LONDON, W.6. 
MAKERS SINCE 1849 OF 
CENTRIFUGAL PUMPS 

FOR ALL SERVICES. 














EXCAVATORS 
DREDGERS 
GRABS 


PRIESTMAN BROS LTD 


eneebhelicdene! HULL & LONDON 


ELECTROMAGHETS [1D 
LIFTING MAGNETS “* 
CLUTCHES, CHUCKS & 
MAGNETIC SEPARATORS 
for _all_purposes. 


48, HIGH STREET, ERDINGTON, 
BIRMINGHAM, ENGLAND. 


GIBBONS BROS., Ltd., DUDLEY 

Teleg.-Gibbons, Lower Gornal. Tele.~8141 Dudley 

Contractors to ADMIRALTY and WAB OFFICE 
PATENTEES & BUILDERS OF 


Regenerative Muffles & Furnaces 
Se ccc a a gE 
FOR ALL ENGINEERING WORK. 


M°LAREN 


LIGHT WEIGHT HIGH SPEED 


DIESEL OIL ENGINES 


FOR EVERY PURPOSE. 
J. & H. McLAREN, LTD., LEEDS, 10. 












































HANDLING 





CRANES RUNWAYS 


| VAUGHAN CRANE CO LID MANCHESTER, 11. 








CRANKSHAFTS 


MACHINED COMPLETE 
@ All types of forgings 
@ Ali special steels in stock ~ 


STRINGER & CO. (sverrieco) LTD. 
WINCOBANK STEEL WORKS, SHEFFIELD” 















LOOK 













A. R. P. 









HOW 

(AIR RAID PRECAUTIONS) you can | YES! IT's’ 

pate PHILORA 

} LIGHTING 

FIRE PROTECTION <iroow 
OVER- 

OF HEADS TOO! 








Write for a copy of the 
***Philora’ Plan for 
Industria: Lighting” 


PHILIPS 


“PHILORA 


THE MODERN LIGHTING 
FOR MACHINE SHOPS 


FACTORIES, WORKS, Etc. 


CONSULT 


MERRYWEATHERS 


GREENWICH, LONDON, S.E. 10 
Write for new Booklet 703Q, post free on request. 





cnanere * Dept . Philips Lamps Led., 145 Charing Cross Rd.. London. W.C.2 


































(= CRANES 
JOTEPH BOOTH . BROSLITD. 
MANUFACTURERS’ CATALOGUES. RODLEY LEEDS 


“The Engineer” will be glad to receive catalogues, lists of SCRIVEN 


manufacturers’ trade names, etc., from firms for inclusion in 
ss Che: it le egliry Deggetinnnt. MACHINE TOOLS 
SCRIVEN & CO., 


ALL TYPES 




















YORK STREET IRONWORKS, LEEDS 
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Ser fos 
oes ie 
ce: 


Eta she. 


ae The bare bones of a job like 
: this will eventually be covered and much of 
our work will be hidden. Nevertheless, we take as much care over 
the skeleton framework as if it were a show piece. Inaccurate fabrication might 
not be visible in the finished job, but it would certainly show up on the time sheet. 
Our long experience in this and other forms of engineering work enables us to 
guarantee our accuracy to the closest possible limits. We should be happy to discuss 
your next project with you and offer you the advantage of this experience. 


ARSON ‘KNOWLES 


THE PEARSON AND KNOWLES ENGINEERING COMPANY LTD., WARRINGTON, LANCS. 
BRANCH OF AND AGENTS FOR THE LANCASHIRE STEEL CORPORATION LTD. 
Telephone No.: Warrington 1600. Telegrams : Pearnowlco. London Office: 34, Leadenhall Street, E.C. 3. 
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DREDGING 
PLANT 


To the Largest Dimensions and Capabilities 


PATENT CUTTER HOPPER DREDGERS, 

PATENT DIPPER DREDGERS, BUCKET 

DREDGERS, GOLD AND TIN RECOVERY 
DREDGERS, FLOATING CRANES. 




















Hopper Barges, Screw Steamers, Side & Stern Paddle a “ , 
— = Dredger “‘ Manga.” cues pumps and engines 
New Buckets, Links, Pins, pas &c., supplied for erected at works. 
existing Dredgers. 


ee FLEMING & FERGUSON L: 


for the Port of Beira, East Africa, under test 





at works. Delivers 200 cubic yards of sand per Phone: Paisley 2648. SHIPBUILDERS & ENGINEERS, PAISLEY, SCOTLAND. Tel. Add.: “ Phoenix Paisley.” 
hour to 2s distance BB es feet and a height London Agents: Messrs. Nye & Menzies, Ltd., Capel House, 62, New Broad St., E.C.2. Phone: London Wall 4846, 
feet. 











When Nurse said, 


é | 

4 £ “~\ ‘it’s a boy, Mr. 
<} o White,’ 
| id VW hite exclaimed 
® “0 with deli: ht, 





| Wath its new name 
Pride -ag Son € 


SPW 
| ae ONT | | “* Now watch the old 
\Y \~ um 
(\ ake competitors 
» squirm, 





RELIABLE = = 
ECONOMICAL POWER “B a 


or suitable for ALL ALL METALS excep UM 
—and can be used with safety on ICAL and 
emt de apperatus. 


PNEUMATIC TOOLS wee 


impossible by any other 
met. mea 
TRONMONCERS in Sascide'Sd, “Star: ack zi, 
ak te ee ibe. o FLUMITE “ols “2 SPACE 
cokes el with full Sstrections 7/6d. 


The FLUXITE GUN 






It also serves for grease 
as an oil-can does for 
oil CE 1/6d. 


FLUXITE 


tT SIMPLIFIES ALL SOLDERING 











Write for leaflets on CASE HARDENING STEEL 
and TEMPERING TOOLS with FLUXITE, also on 
“WIPED” JOINTS. ' 


FLUXITE Ltd 
Dept. E) Dragon Works, Bermondsey Street; S.E. 



















NON- FERROUS METALS 
CASTINGS 
CHILL CAST RODS AND TUBES. 


“BIRSO" HIGH TENSILE 
ALUMINIUM BRONZE. 


i 
T. M. BIRKETT & SONS, LTD., Hancer srared 


Photo: » Lancegaye Sofety Glass (1934) Led. HAM WORT HY 
OIL ENGINES 


The illustration shows a typical “‘ Broomwade” compressed air installation PUMPS & AIR COMPRESSORS. 

of Double-Acting Two-Stage Air Compressors of latest design. The ee Peter, cee See LOGO 

experience of over 40 years is placed at the disposal of Engineers, ee eee 

Works Managers and Architects, contemplating the installation of CRANES 
Pneumatic .Equipment. HENRY J. COLES LIMITED 


DERBY, ENGLAND 


Phone: Derby 45436/7. Grams: “Coles, Derby.” 
BUSH HOUSE, LONDON, W.C.2 


BROOM £ WADE LIMITED. HIGH WYCOMBE. ENGLAND. 1.5.5 7."°.%.5 =e 
me AND-CASTING 






































2ez. to 2cwt. to Client's specification 
See our Advt. page 44, Dec. 23rd. 


HAS. S. MADAN @&@ CO. LiTD., 
“"SROADHEATH. he hime ae ert 
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Niagara Economy 


You can do any job of separation or screening cheaper and 
more quickly with a “Niagara” Counterflow Roller Bearing 
Vibratory Screen. The “Niagara” will handle any kind of 
grading from eight-inch rock down to powder. It gives positive 
rotation and can be adjusted to various speeds. It will pay 
you to see and know al! about “Niagara” Screens before you 
decide upon the equipment you need for any screening work. 
Weare only too happy to demonstrate “ Niagara”’ possibilities 
in connection with almost any material. It costs you nothing 
to consult us. Demonstration lays you under no obligation. 
We want to sell our product on its merits in profit earning. 







** Niagara "’ Screens are built beautifully machined. Ask to 
to stand up to the most see them and satisfy your- 
exacting conditions of use. ‘ 

They are perfectly balanced Sef by making practical tests 
units made of the finest steel, of ‘* Niagara"’ potentialities. 







NIAGARA SCREENS (crear saitainy LTD., 
STRAYSFIELD ROAD, CLAY HILL, ENFIELD, MIDDLESEX. | 


The application of the two-deck screen Telephone: Enfield 4139. Telegrams: Niagara, Enfield. 
to a typical complete plant. 










































Heap’s Patent Screwing Machines 
with Tangential Dies 


@ They are designed from beginning to end as high-class Machine 
Tools and embody features not found in any other make of 
Screwing Machine. 


@ The Die Head is of our own Patented Design. 


@ All parts of the Head and also of the Die Holders which are 
liable to wear, are of Hardened Steel. 


@ The wall of metal which surrounds Die Holders solidly supports 
them, and also eliminates the danger of the Operator being 
caught by protruding Die Holders. 


@ The four-throw cam is fitted with Hardened Steel Strips. 


@ The Hardened Steel Contact Blocks of the Die Holders bear 
for their full width on the Cams. 


@ These features render the Die Head when closed as rigid as a 
solid Die, and enable us to guarantee the Heads to screw 
Catalogue free _on request. perfectly parallel and uniform threads. 


Joshua Heap & Co., Ltd., 


Ashton-under-Lyne, England 


ANDERSON ELECTRIC OVERHEAD TRAVELLING CRANES 


NE Pa AT Gas = SF ae aaa = ere iF i Sex 






























eee pe Anderson Overhead Cranes 
are employed in many 
countries in a wide range 
of sizes, each built to 
meet the exact require- 
ments of its particular 
setting. Economical power 
consumption, sweet run- 
ning, simple in operation 
and above all reliable. 




















3 Ton Overhead Traveller_of 65’ Span with lifting magnet. 





THE) ANDERSON=SRIGE| GO: ETD: BRANCH OFFICES 


NG WORKS - CARNOUSTIE - SCOTL. SOTLAND] LONDON : Windsor House, 46, Victoria St., S.W.1 Tel. ABBey 3969 


Telegrams : DIAMOND, CARNOUSTIE GLASGOW: 142, West Nile St., C.1 Tel. Dougtas 6370 











TAYMOUTH ENGINEERING WOR 


Telephone : CARNOUSTIE 14. 
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Demolition of Blast 
Furnaces by George SY 
Cohen, Sons & Co. Ltd. 








=e 
T, etc., ete. 





s tie” oes ~ F 
And at BIRMINGHAM, GLASGOW, BELFAS 


















SPEED AND 
EFFICIENCY t 


Ssey = Ws 
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TRANSPORT a 






STOTHERT & PITT CRANES LOADING THE 
AIRCRAFT “CALPURNIA” WITH MAILS 


STOTHERT & PITT LTD., BATH, 


Telephone : Bath 2277 Ee Ni G LA N D . Telegrams : Stothert, Bath. 


LONDON OFFICE: 38, VICTORIA STREET, S.W. I. 
Telephone No.: ABBEY 19/1. Telegrams : Stothert, Sowest, London. 
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TURBO- 


ALTERNATORS 


THREE 75,000 KW. Turbo-alternators, 
Barking-B Power Station, 
The County of London 
Electric Supply Co., Ltd. 





@ 


THE BRITISH THOMSON-HOUSTON COMPANY LIMITED, RUGBY, ENGLAND. 





F ee 
F £ 


& 
Als 
Sa, 


j 
Another 
75,000 KW. set 
is on order 
for this station 
making 
igele-tmoleiaeln a 
<Tolemelelomy G's 
a ~ & 
Entire Turbine Plant 
Supplied: by BTH 
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Typieal 
CAP and PIN 
~ ASSEMBLIES 












DUPLICATE TENSION SET SUSPENSION SET 
Unit No. 54060 nit No. 5406 
(:0.000 Ib. E.M. 10,000 Ib. E.M. 


Bullers High Tension Line Equipment 
represents the highest possible standard of 
achievement today. The Complete units, both 
porcelain and iron work, are manufactured in 
our own plants—and behind the success of 
Buller’s productions lie 90 years of ceramic 
and metallurgical research and experience. 
We shall be glad to co-operate with you on 
any insulating problem. Our resources are 
at Your Disposal. 


> IS 













TENSION SET 


Unit No. 54.60 
10,000 Ib. EM. 


Every part made by 


bu 





WHATEVER YOUR 
INSULATING PROBLEM 














BULLERS, LTD., “7 g LAURENCE | POUNTNEY HILL 
CONSULT BULLERS a, ene 
Porcelain Works: Telephone : 
MILTON AND HANLEY, STAFFS. Mansion House 9971 (3 lines). . 
Ironworks: = “0 Telegrams : 
“Bullers, Cannon, London.” 





TIPTON. STAFFS. 
Manchester Office: 196, D a 
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\V. GEARS 


POSITIVE INFINITELY VARIABLE 


Ratios up to 6 to/ 





Cata/ogues 
loyal request 


J.STONE & CO.LTD. DEPTFORD, LONDON, S.E.14 











STEWAR 








‘t 
a¥ 





wide 








6,000 TON TYRE FORG 


LONDON REPRESENTATIVE: H. J. MUNRO, 25, VICTORIA STREET, LONDON, S.W. 1. telephone : abbey 2576 


 iaaammmmmmmnn ae east RR A TEC IT A TT A 


ING PRESS 


4 eR pe eee 
Y HYDRAULIC 
PLANT... 





% We design and build Hydraulic Presses for all purposes 


* High Speed Forging 
Presses up to 12,000 tons 





power . 








DUNCAN 
STEWART 


AND CO. LTD. 


ges 








LONDON ROAD 
IRONWORKS 


GLASGOW 


Telegrams : 
“STEWART, GLASGOW.” 











2 


PRESS 





Telephone : 
BRIDGETON 3243-45. 
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or. Motor 








Bench and Floor 
Machines for Belt 
Drive 








Swing over Bed 


OT TTS eS 1 ee 





pound Slide 





Length of Bed 





C.V.A. Precision Centre Lathes are specially designed for 
the manufacture of various types of jobs to the highest degree of 
accuracy. Every part of these lathes is manufactured to precision 
limits and jigged to ensure interchangeability. All assemblies 
and the complete machine are subjected to rigid inspection tests 
before leaving the factory. 

Both bench and floor machines are available arranged for 
either belt or motor drive. For each of these machines there is a 
comprehensive range of different headstocks, cut-off slides, etc. 
Any combination of these various standard units can be supplied 
and it is therefore possible to have a lathe suitable for any particular 
purpose. 

Machines can be equipped for either belt or motor drive. 
Belt driven machines have a rigid overhead countershaft with fast 
and loose pulleys. Motor driven machines are equipped with 
intermediate ‘H’-Gear mechanism built into a self-contained unit 
with the motor. This device gives an infinite variation of spindle 
speeds from approximately 250—2,500 R.P.M. 


Write for Illustrated Catalogue 
(MACHINE TOOLS] 








ees ee Be 


s—— 





Height of Centres 33 


Swing over Com- 


os 


Colin dele 3972- 5 - EDGWARE RD. THE MYDE.LONDOM.NW9 - Gar oe Hyde London 









in. 
6? in. 


4} 






36 in. 






























for every type and 
size of wheel 


LOUDON 


HORIZONTAL PLANING MACHINES 


Super Speed or Standard 
Single or Tandem Tables. 


HORIZONTAL & VERTICAL 


TYRE & WHEEL 
















& BOSSING LATHES 
® 


AXLE JOURNAL 
RE-TURNING AND 
BURNISHING LATHES 





* 
PLANING MACHINES <a 
Wall Type or Moving AXLE 
Column Type. LATHES 
* 
RAIL, SWITCH & CROSSING ‘ieee 
PLANING MACHINES : 
TUBE 
BORING 
MACHINES 
3 


INGOT SLICING 
MACHINES, etc. 


LOUDON BROTHERS L? Johnstone, Scotland 7 2 


(Scottish Machine Tool Corporation Ltd.) 


LONDON ADDRESS, 531 ABBEY HOUSE, WESTMINSTER, 3.W. 1 





WHEEL LATHES 


CENTRE TURNING, BORING 
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Cast steel machine 
cut spur ring, 119 
teeth 44” pitch. 





























uLRo 


GEARING 


Our capacity for large-pitch spur 
gears is practically unlimited and the 
quality of our workmanship is proved 
by the number of repeat orders we 
are regularly obtaining from the 
Home and Colonial Markets..... 





May we have the pleasure of quot- 
ing against your future requirements ! 





TOTALLY-ENCLOSED HIGH- 
EFFICIENCY DOUBLE HELICAL GEAR 
UNITS WITH SINGLE, DOUBLE OR 
TRIPLE REDUCTIONS. 


CHANGE SPEED GEAR BOXES OF 
VARIOUS TYPES. 


MACHINE-CUT SPUR AND BEVEL 
GEARS. 


ROLLING MILL AND HAULAGE 


On Admiralty and War Office Lists. 


TEL. NOS.: 4107/9. TEL. ADD.: “* ENGINEERS,” DUNDEE. 



















QUICK POWER TRAVERSE TO 
SADDLES AND TAILSTOCK 
BY SEPARATE MOTORS. 


PRESSURE LUBRICATION TO SPINDLE BEARINGS. 
CASCADE LUBRICATION TO HEADSTOCK GEARING. 


ABSOLUTE RIGIDITY UNDER HEAVY CUTS. 


WIDE RANGE OF SPINDLE SPEEDS AND FEEDS. 


NV ROLL TURNING LATHES 


The illustration shows a 36 inch centre 
Lathe for turning the journals and bodies 
of rolls up to 54in. dia. by 28ft. long. 


Full details on request. 








CRAVEN BROTHERS LTD (mancuester) REDDISH, 


STOCKPORT 
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2,000 K.V.A. 11,000/2,750 Volt 3 
-phase SO Cycle Outdoor Trans 
formers at a large Steel Works on 
the North East Coast of England. 






















| BRUCE PEEBLES & CO LID. 
ENGINEERS EDINBURGH 


Manufacturers of all tupes of Rotating Electrical 
Machinery, Transformers and Rectifiers 














3370 
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KFS STEAM TURBINES 
Miullig 
a (RADIAL FLOW) 
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es 
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HN 


§ 
@s" MALL Steam Turbines are the 

= most satisfactory prime movers 

= for driving pumps, auxiliary genera- 

= tors, etc., in power installations. 

= These units are the results of years 


of experience and adjustment of 
design to ensure satisfaction under 
working conditions. 


HA 








Only the most suitable materials are 
used to suit each working part 
which ensures long and economical 
running. 


For starting up purposes where no 
electrical power is available, these 
units are at greatest advantage. 


MIRRLEES WATSON 


Us <OM PANY LIMITED “ouNPUSUDUODAEUORLIOOUUEED 





N°6531.A 


HORIZONTAL SHAFT TURBINE SCOTLAND ST., GLASGOW N°6345.4 z 


LONDON OFFICE: VERTICAL SHAFT TURBINE 
Mirrlees House, 7, Grosvenor Gardens, S.W.1 DRIVING CENTRIFUGAL PUMP 
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FLEXIBLE BEARINGS 
FOR ALL OSCILLATING MOVEMENTS 


A saving on overheads, increased efficiency and 
greater safety mean GREATER PROFITS. 


Use Silentbloc Flexible Bearings—they definitely 
eliminate WEAR, NOISE, VIBRATION, LUBRI- 
CATION & REPLACEMENTS. 


They are made ina range of sizes suitable for 
loads from 15 Ibs. to 28,000 Ibs. 


They are proof against water, grit and dirt, 
provide an air-tight joint for liquids and gases and 
ensure complete electrical insulation. 

The applications of Silentbloc cover such a wide field 
that no industry where machinery of any description is 
used can afford to neglect its possibilities and advantages. 


SILENTBLOC FLEXIBLE BEARINGS. 

SILENTBLOC ANTI - VIBRATION 
MOUNTINGS. 

SILENTBLOC FLEXIBLE COUPLINGS. 


SILENTBLOC AIRCRAFT MOUNTINGS. 


The name * Silentbloc’ is the trade mark and erclusive property 
of Silentbloc Ltd., on whose products only it can lawfully be used 


Our technical experts 
are always ready to 
co-operate with you in 
solving your problems 
of vibration and noise. 


SILENTBLOC LTD., Victoria Gardens, Ladbroke Road, Notting Hill Gate, LONDON, W.II. 
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Conditions demand highly specialised design 


Turbine 













The high duties, high feed temperatures and high discharge 
pressures called for in the large power plant of to-day, demand 
feed pumps of exceptionally good performance. They must be 
inherently stable, unaffected by large temperature changes, in 
perfect hydraulic balance, and with effectively cooled glands, 
while overall efficiency is, of course, a matter of the utmost 
importance. Weir pumps are based on unrivalled experience with 


all types and of all boiler feeding requirements. 


or motor drives, for all duties and pressures. 


VEIR Lt? CarHcart, GLASGOW 
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TWO 
STAGE 








AIR 
COMPRESSORS 


available in many sizes from 















) BROS. LTD. 
Ho tt 


x a.* 


CAMBORNE - - ENGLAND 


Phone : Camborne 2275 (3 lines) 


London Office: Broad Street House, E.C.2 
Phone: London Wail 1036. 


Branches and Service Engineers throughout the World 










EST ANTI-FRICTION | 
: THE LONG» 














Telegrams : 
* BALBEARING 
BIRMINGHAM” 


| vu: & 
BEARINGS LTD 


Telephone 
ERDINGTON 
41196.1197 











BEARING WORKS - TYBURN ROAD - ERDINGTON 
BIRMINGHAM - ENGLAND 









SHAFTING 

COUPLINGS The range of Plummer Blocks 
ee eta peer oe 
PULLEYS meeting the requirements of 
V ROPE Power and Machinery Users 
inall industries. Alltypes and 
DRIVES stuas are listed in our Cata- 
CLUTCHES logue S. 137—Guaranteed 
: Stocks are maintained for 
G peer NG sizes rising by }” from 14” 

up to 6” bore. 






For full particulars ask for 
Catalogue S. 137. 


O) 10] ES 








Pr a (ENGINEERS) LTD 
Largest Sole Makers of Power Transmitting 
Machinery, Belt, Rope, Chain and Gear Drives, 


under the British Flag. 
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(LEFT) 
No. 182 TRENCH LAMP 


Made from annealed cast 
iron, these lam are 
articularly useful in fog. 
he lamp illustrated has 
a five pints capacity and 
will burn for eight hours. 





(BELOW) (ABOVE) 

ACETYLENE TRENCH LAMPS No. 18 KETTLE TORCH LAMP 
These light and portable lamps are extremely These lamps are the only light cast iron 
useful fet trench work and pc laying, bein lamps made today and they are absolutely 
very easily moved, Fully charged they weig unbreakable. No. 18 Kettle Torch Lamp will 


only 28 Ibs., give a light of 150 candle power burn for eight hours. 
and burn for six hours. They can be supplied 

with swivel arm or vertical standpipe (as 

illustrated). 









(RIGHT) 
No, 13 GAS LAMPS 


Produces a bright smoke- 
less light, equal to that 
a gas jet, from 
etroleum or kerosene. 
io smoke or smell. 
No. 13 lamp burns about 
five hours and may be 
fitted with two burners 
if required. 





“for we Ea 


DISHING and FLANGING 
ENDS. 


Ma, A= BR Y ee Bal, hi 
CARNARVON ST. CHEETHAM MANCHESTER « 3 
PHONE. THLACKFRIARS 8044. GRAMS. UNBREAKABLE MANCHESTER 

a 


DURIE FOUNDRY + LEVEN FIFE, 
LONDON OFFICE: ARTILLERY HOUSE, ARTILLERY ROW, S.W.!I. 


illustration shows our 750 ton Press, 
which, together with our large heat- 
ing furnace, enables us to dish and 
flange ends from 2’ 0” up to 9 6’ 
diameter. 
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HENRY BERRY & C° LT? LEEDS 


HYDRAULIC & GENERAL ENGINEERS. phone: 75481-2Hunsiet. Grams: RIVETTER, LEEDS, 


improved Plant for BOILERWORKS, SHIPYARDS, STEELWORKS, : 
RAILWAY CARRIAGE & WAGON WORKS, Etc. ‘ 














Enclosed type Horizontal Electrically Driven Three Throw Hydraulic Pressure Pump with i; | 
forced lubrication and totally enclosed crankshaft, connecting rods, crossheads and gearing. a 
aa 


. SEND US YOUR ENQUIRIES f 


} 
Nl 
4) LONDON OFFICE :—SHELL MEX HOUSE, VICTORIA EMBANKMENT, W.C. TEL: TEMPLE BAR 6826. GRAMS: BERRYCO, RAND, LONDON. i 
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12in. Portable Oil-driven Centrifugal Salvage Pump 





FOR OVER 60 YEARS 


DRYSDALE PUMPS HAVE BEEN 
ASSISTING IN THE GENERALLY 
DIFFICULT JOB OF SALVING 
SHIPS. WHETHER STEAM. 
OIL OR ELECTRICALLY DRIVEN, 


THEIR RELIABILITY IS 


A CONSTANT FEATURE. 








RYSDALE¢G 


YOKER - GLASGOW 
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Sorry for the 
delay-but we : 
are short handed | 


* How often is this said in your works ? 


4 
; 
i 
| 





4 
i Me ' 





Absences due to illness, involving costly disorganisation 
of work, can be reduced. 


Colds and influenza develop prolifically where 
warmth is inadequate, where draughts prevail, where 
lack of proper air circulation accelerates fatigue. 


ERR Mier BI iss soe slam a 


These conditions cost £8. d. Their 
cause lies in the heating arrangements. 
They exist even where unit heaters of 

















well-known make are used. 


The remedy, as an increasing number 
of firms are discovering, is to heat with 
UNIVECTAIRS. 


A special feature of UNivEcrarrs, 
developed by Trane, ensures efficient 
distribution of healthy warmth at the 
working level in premises where heaters 
have to be mounted above the normal 
height. And the cost over the service 
life of a Univectair is less. 





Write for brochure No. UH. 1. 


BRITISH TRANE CO. LTD. 


Vectair House, 52, Clerkenwell Close, London, E.C. I. 


Telephone : Clerkenwell 6864 & 3826, AGENCIES at :—Birmingham, 
Bolton, Cardiff, Glasgow, Leicester, Liverpool, Newcastle, Sheffield . 
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HEAD OFFICES: LONDON OFFICE 
21, TOTHILL STREET, 
WESTMINSTER - S.W. |. 


RALETRUX HOUSE, 
"PHONE: WHITEHALL 7127 








MEADOW LANE, LEEDS. 
TELEPHONE: 2.0.0.0.4 LEEDS 





WORKS—GILDERSOME FOUNDRY, LEEDS—RALETRUX IRONWORKS, DURBAN—KIDDERPORE WORKS, CALCUTTA 


BRANCH OFFICES AT — P.O. BOX 5744, JOHANNESBURG — P.O. BOX 1007, DURBAN — P.O. BOX 410, LUANDA — 
P.O. BOX 101, LOBITO — P.O. BOX 161, PORT LOUIS (MAURITIUS) — P.O. BOX 1446, CAIRO — P.O. BOX 23, CALCUTTA. 
CABLES: “RALETRUX” (ALL OFFICES) 








MINING 
TRUCKS 


We manufacture countless thou- 

sands. Our new patterns 

(equipped with self - greasing 

wheels running in ball and roller 

bearings) are the best money 
can buy. 




















TIPPING 
W AGONS 


We make ail types from the 
smali half ton size up to the 
big 15-ton Wagons which auto- 
matically empty their load. We 
keep thousands in stock. 
































ESTATE 
CARS 


We build large quantities for 
Sugar and Sisal Estates; they 
are equipped with our Ball- 
Bearing Axleboxes and only need 
lubrication once per season. 


























MAKERS OF LIGHT RAILWAY EQUIPMENT OF EVERY DESCRIPTION 
SOLE SELLING AGENTS FOR — STEAM and DIESEL LOCOMOTIVES — of At sizes AND TyPés. 


BUILT BY THE HUNSLET ENGINE CO. LTD. 
(INCORPORATING KERR, STUART & CO. LTD. AND THE AVONSIDE ENGINE CO.) 




















te Oe ee BERS 





ne a as a a ON pet STRATA OTL ETN TT LIE TIE LN I a ET IS 


Desc. 30, 1938 


ii Lr Psd 


ate 


} 


THE ENGINEER 








Yy ,Vy 3  f 


Yj 


22 











Dro. 30, 1938 THE ENGINEER 23 

















AM See Uli ay : i 

wi is til IF Wi ay 
' : —_ q 

UAE TS Oe 


er 

PS Sif 
ESS I 2 
ALAS. 


Z ji Ld 


CONDENSING PLANTS 


complete with all auxiliaries, are manufactured by Vickers- 





EVAPORATORS, single and 


Iti- , 

aeaeatiana i Armstrongs Ltd., for Industrial, Municipal and Electrical 
DEAERATORS. Supply Undertakings, in this country and abroad. 

i oe Prsgiinn low pressure The facilities in the Works at Barrow-in-Furness provide for 
ane yp pre the supply of condenser shells in cast iron or of all-welded 
COMPLETE CLOSED FEED steel plate construction to the highest quality of boiler shop 
SYSTEMS. manufacture and inspection. 

VICKERS-GILL MAIN CiR- Among recent contracts are the complete condensing plants 
CULATING WATER PUMPS. for THE NEW FULHAM POWER STATION, TIR JOHN 


NORTH POWER STATION, SWANSEA, THE LITTLEBROOK 
POWER STATION OF THE KENT POWER CO., DARLINGTON 
CORPORATION, ORLANDO POWER STATION, 


W Enquiries fo: JOHANNESBURG, SOUTH AFRICA, ETC. 


Chemes- / 
ARMSTRO 


NAVAL CONSTRUCTION WORKS het 


BARROW— IN - FUR 


LY 


TED 
BSS 


Vae 











Head Office: VICKERS HOUSE 


BROADWAY, LONDON, S.W. 1. : 
Telephone: ABBEY 7777 @ Telephone: BARROW: 351° 
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THE WALLSEND SLIPWAY 
& EENGINEERING Co., L1tp. 


















HEAD OFFICE & WORKS WALLSEND-ON.TYNE 


LONDON OFFICE: 34, GREAT ST. HELEN’S, E.C. 3. LIVERPOOL OFFICE: CUNARD BUILDING 








VIEW OF ERECTING SHOP, NOVEMBER 1938 


Builders of | 
STEAM, RECIPROCATING, TURBINE AND 
WALLSEND-SULZER DIESEL OIL ENGINES 


BOILERMAKERS, SHIPREPAIRERS, AND 
OiL BURNING SPECIALISTS. 
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ELLISON SWITCHGEAR is the best it is 
possible to obtain. This is not an empty phrase but 
a claim substantiated by the experience of engineers 
of the highest standing. 








Made in eight sizes 
from 


15 amps. to 720 amps. 


Robust construction 
ensures 


years of reliable service. 


Safe for use 

by the 

roughest labour 
with no electrical 


knowledge. 


nwarret 
IMITED 





EORGE ELLI 


ELLISON Circuit Breakers 
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CENTRIFUGAL PUMPS. We illustrate H.S.C., 
one of our H.S. range, the outcome of 50 years’ 
experience of Pump construction, remarkable for 
high efficiency and moderate cost. 







.\ 





centrifugal symbol 





We are always ready to advise on any pumping problem. | 
Get into touch with us—or write for List 1854. 


THE PULSOMETER ENGINEERINGT°CO} LTD 


Nine Elm. lron Works, READING ° 39 Victoria Street, LONDON, S.W. | 


[Dulsometer- 


MARK 
TRADE MARK 


TRADE 
































[Se LL) 
STEEL TUBES 
pear te AnD LLOYDS rtp. 


GLASGOW -: wali sonibhainigss * LONDON 


pel S& IL | 


















































































RELIABLE ARC WELDING CALLS FOR Telephone - - 6236 VIC. 
CONSISTENT ELECTRODES ~ ‘4 
“T” TYPE ELECTRODES ENSURE EFFICIENCY 


15, GROSVENOR GARDENS, 
LONDON, S.W.1. 














RICHARD KLINGER LTD, KLINGERIT WORKS, SIDCUP, KENT. Foots Cray 3022 


high temperatures ana, 





ff SOINTING 
so together 


For superheated and saturated steam: water, oils, gases, chemicals, etc. Supplied in sheets or cut to shape. 
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"THOS. FIRTH & JOHN BROWN LIMITED Taal 
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Printing. —George Reveirs, Ltd 

10 12, Rosehery-avenue, E.C.1, are PREPARED 
to SUBMIT ESTIMATES for ail DES('KIPTIONS of 
PKINTLING. “Tur Enomemn” has been printed at 
this estabtishment since ite commencement. 





PATENTS, DESIGNS AND TRADE MARES. 


] | arris & Mills,Chartered Patent 
AGENT», 34 and 35, High Holborn, London, 
Tel. Ad.: ** Privilege,”’ London. Tel. No.: Chancery 7763 


fe 3 
MOTH En & Cs. bro. 


WEL 


NQUIRIES SOLICITED For 
: CRANES OF ALL TYPES & SIZES 








THE GLASGOW KOLLING STOCK & PLANT WORKS 


HURST, NELSON & CO., LTD., 


BUILDERS OF RAILWAY CARRIAGES, WAGONS 
ELECTRIC CARS, very other ption of 
RAILWAY a STOCK 


and ever 
nd TRAMWAY ROLLING 


Makers of Wuents, AxLes, KaiLway Plant, Forainas, 
Surra Woxkk, and [non asp Brass Castines 


Sheffield Office: Town ¢, 5 E 
Londop Offices : 29, Great st Helen's. Bishopegate, B.C 
See illustrated Adrerti page 24 last week, 


R. Y, PICKERING & CO., LTD. 


*? MANUFACTURERS OF 
RAILWAY CARRIAGES, WAGONS, 
TANK WAGONS, TRAMCAR and 
"BUS BODIES, WHEELS and 
AXLES, FORGINGS, MOUNTINGS 
and CASTINGS. For Home, 

Colonial, and Foreign Railways. 


wISHA W—SCOTLAND. 
LONDON OFFICE: 
10, Iddesleigh House, Caxton Street, S.W. 1. 


G. R. TURNER, LTD 


Mauufacturers of 
RAILWAY ROLLING STOCK & MINING MACHINERY 
For Home and Abroad. 














LEDWARD & BECKETT, LTD. 


PARLIAMENT MANSIONS, VICTORIA ST., WESTMINSTER, S.W.1 


Makers of FJECTOR 


CONDENSERS 


for TURBINES or RECIPROCATING ENGINES 


AUTO. VALVES, VACUUM 


Telephone Number: Abbey 5429 


(Oppesite Post Offices) 


Catalogues on 





BREAKERS, ETC. 


Telegraphic Ad 1 Pre t, Seweet, London 














Specialities : 
Railway Wagons of every description. 
Colliery Screening Plante. Elev 
Steel Headgears and hep Gears. Structural Steelwork. 
Heal Geare. Forg:ugs aud Castings. 
Chief Works & Office: LANGLEY MILL, ar. NOTTINGHAM. 


Iustrated Advertisement In leaue of Oct. 14th, ‘page 6 
GLOUCESTER FOUNDRY LTD.,. 


Wrought Iron Pulley Makers. 
Malleable Iron & Non-Ferrous Castings 
of every description. 

"Phone: 3041. ‘Telegrams: “ Pulleys,” Gloucester. 
EMLYN WORKS, GLOUCESTER. 


Tipplers. 
atore & Conveyors 











MADE FOR. 
ALL 
_ PURPOSES 














BULLS METAL & MELLOID CO. LTD. 


Woker, Glasdow, W.4 

Tel.: Melloid, Yoker. Telephones: Scotetoun 2218 and 9 

BULL'S METAL.—-Propeliers, Bars, Sh Pump Rods 
Valve Spindles, Condenser Stuys and Plates, &c. 

MELLOID . Trade Mark).—Condenser and Boiler 
Tubes, Stays and Plates, Bars, Sheets, Valves, &c. 

HIGH TENSILE BRONZE.—Cast, Rolled, Forged, to 
Admiraity Requirements. 

WHITE METALS.—Tempalito, Babbitt, Plastic, &c. 


GOVERNOR 


PICKERING TYPE, 
and with Smith’s Patent 
Knock-off Gear. 
SIMPLE, EFFICIENT 
Jockey Pulley Abandoned 
Operates if Governor Stops 
from any cause. 













Sole Licensees and Makers 


POLLOCK, MACNAB 
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COMPARISON 








Instal RADICONS—the original 
fan-cooled Worm Reducers and save: 


%& Initial Cost 
%& Running Cost 


+ Space 


DAVID BROWN 


& SONS (HUDD) LTD HUDDERSFIELD 
ESTAELISHED 1860 








HIGHGATE, 








Shettleston, GLASGOW 


Makers to War Office and Admiralty 











J. W. JACKMAN & CO., LTD., 
Vulcan Works, MANCHESTER. 
Manufacturers of 








FOUNDRY PLANT 











W. T. ELLISON & Co. LTD. 
TURNSTILES 


OF ALL DESCRIPTIONS 


GENERAL ENGINEERS 
BRASSFOUNDERS 

















Available with either ball or roller bearings. 
Stocked in all sizes by Sole Distribrtor— 


F. H. OCKENFELS 


SLOUGH, 3. 


‘PROCEDO’ 


Rotating 
Lathe - Centres 
Speciality : 
Spring arrangement 
to allow for expansion. 








TRANSPORT 
PROBLEMS? 


Consult 


BRECO | 


Write for 





fully illustrated 
catalogue and full particulars. 





British Ropeway Engineering Co., Ltd. 
14-18, High Holborn, London, W.C. I. | 


J. & E. HALL L?°- 


ENGINEERS, DARTFORD, KENT. EST. 1785 
TELEPHONE : DARTFORD 3456 


LONDON OFFICE : 10, ST. SWITHIN’S LANE, &.C. 
TELEPHONE : MANSION HOUSE 981! 


REFRIGERATION 
FOR LAND AND 
MARINE PURPOSES 
LIFTS & ESCALATORS 


ncery 8521 
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STEEL 


UNITED STRIP & BAR MILLS 
HE ICKLES SHEFFIELD 








Wm. JOHNSON & SONS, 


LTD. (LEEDS). 
ARMLEY, LEEDS. 


for 








Phone : 
SLOUGH 1030 
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FOR ELECTRIC 
STEAMorHAND 
POWER with a 
ifting capacity 
up to 50 Tons 







DERRICK CRANES 
* 


Wm. MORGAN : CO, Lto. 
eatin heacecERUe WORKS 


KILWINNING, SCOTLAND 








: FOSTER, YATES THOM, L= 


Eetabliohed 1826 


Engineers, oi, noel | 
POUNDRY 
BLACKBURN 








British Made 1 
FORGED 
STEEL 


UNIONS 


BLACK OR GALVANISED 
ALL STEEL or with 
BRONZE SEATS 


THEY MAKE AN 
ALL STEEL PIPE LINE 











ASK YOUR FACTOR FOR THEM 


Steam Plant Accessories Ltd} 
82 Victoria St..LONDON.swi/ 

























SUTCLIFFE SPEAKMAN & Co., Ltd 


BRASS STAMPINGS 























THE CLEVELAND 
BRIDGE AND 


iste in the Design, Manufacture and 
lon of Bridges Girders, rs, Roof Ware-, 
houses and ail classes of ‘oundation: 
Work. Iron and Steel Contercctional Work 


HEAD OFFICE AND WORKS— 


DA RLINGTON. 
Telegrams: Telephone: 
Oleveland. Phone, oo No. 2710 Darlington 


Clebridge, Piccy, Lon No. Whitehall 2780 
A a aR I 










HENRY WALLWORK & CO., LTD., MANCHESTER. 





Here is a recently installed VWellvork 


DOUBLE GEARED BULLION ROLLING MILL 
for Continuous Operation 


SPEED REDUCTION 
1420 r.p.m. to 28 r.p.m. 









Totally enclosed, double wormgear and helical drive. 


All shafts arranged on ball and roller journals with 
means for thrust loads. 


Special lubrication is automatic to each gear and 
shaft bearing. 

Whole unit compact, self-contained, 
oil and dust tight, robust and 
reliable under arduous conditions 
of service. 





* This illustrates one of many 
types, Horizontal and Vertical, 
supplied for GOLD, SILVER 
and PLATINUM ROLLING. 


Telegrams: Foundry M/C 





Phone: Blackfriars 180! 





LIGHT IRON CASTINGS 


FOR GENERAL ENGINEERING & ALLIED TRADES 


We specialize in high grade light castings of every 
description ensuring low machining and production 
costs at keenly competitive prices. Cuotations submitted | Vill 
for patterns and castings from drawings or samples. 
Satisfaction guaranteed. 






















THE cada Una (BELPER) LTD. 


TELEPHONE: Nos. 210-211. BELPER, DERBYSHIRE TELEGRAMS: PARK FOUNDRY, BELPER. 











LINOLEUM MACHINERY 
CALENDERS, MIXERS, +r 


ENGINEERING CO,, LTD./ 5 





 MELVILGre -BRODIE ENG 











7 WODCKINSON’s © 


PATENT 





AUTOMATIC STOKERS 


FORD LANE WORKS, SALFORD 6, LANCS, 

















CORK MILLS, SCRAP, OXIDISING, G2 
PRINTING (FLAT & ROTARY), Ay 


AND ALL OTHER MACHINES. 


LINOLEUM AND FLOORCLOTH FACTORIES 
COMPLETELY &£QU/IPPED 


TMEERING(! 





OIL SHALE 


THE DAVIDSON ROTARY yng 
A second Battery of 






PATENT RETORTS, LTD., 














KIRKCALDY. SCOT 





these Retorts 
installed by the New Consolidated Gold Vields ied. 





No. 6, VICTORIA STREBT, LONDON, 8.W.1. 
“Phone: Victoria 1960. 
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‘ENGLISH ELECTRIC’ 
Ve-ion Geid . Switchgear 


LEAN 











The illustration shows part of a seventeen-panel 750 MVA. metaiclad, 
drawout, duplicate busbar, electrically-operated switchboard, supplied 
to the Metropolitan Borough of Fulham. The circuit-breakers are 
fitted with De-ion Grid arc control devices which years of service and 
short-circuit testing have proved are the most efficient means of circuit 
interruption under all conditions of severity. These and the many 
noteworthy features of design make for reliability and trouble-free 
operation and reduce maintenance attention to a minimum. 


The English Electric Company manufacture switchgear of all types and 
sizes for use in power stations, substations, factories and in mines. 


ENGLISH ELECTRIC 


C O M P A N Y L I M I T E D typiedh" Cate Grid’ Contact. 


STAFFORD - - BRADFORD - - RUGBY - - PRESTON 














REVVO PATENT 
BALL BEARING 
SWIVEL CASTORS 





. are designed and made by 
specialists. There is no centre 
pin to bend or break and the 
whole unit is a sound engineering 
job. Our latest catalogue, giving 
details of a full range of types 
and sizes, will be gladly sent on 
request. 





The Revvo Castor Co., Ltd., 


Archdale Works, Blechynden Street, 
London, W. !!. 
Phone : LADbroke 2609. 


also at 

191, Corporation Street, Birmingham, 4 
28, Wood Street, Deansgate, Manchester, 3 
19a, Blythswood Square, Glasgow, C.1 

















SPRINGS 


OF ALL TYPES 


WILLFORD & CO, L™- 


PARK HOUSE WORKS, SHEFFIELD 9 








b aterson 
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ILTERING WATER WORKS 
e PURE W WATER 















SPECIALISTS IN HIGH-CLASS MACHINE 


NOBLE & LUND LTD., Felling-on-Tyne 


TOOLS 














Mectnitien chews « 22° Contes Sliding, Suclectig snk Budimagtiins Lines > = * SEND US YOUR ENQUIRIES 


Powerful and Massive 
Shafting Lathes up to 


50 Centres. 


Railway Wheel Lathes 
Crank Shaft Lathes. 


Chuck Lathes. 


Break Lathes. 
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METAL PROTECTION 


FOR 








GRIFFITHS. 
BROS. & CO. LONDON LTD. | 


Macks Road, Bermondsey | 
LONDON - -_ S.E.16 























KESTNER - FAKLER 
SYSTEM 


BFOR THE 
RECOVERY OF PICKLING ACID 


AND 


IRON SULPHATE 











e 
ARE YOU A 
STEEL MANUFACTURER ? 


e 
is the disposal of your waste 
liquor a difficult problem? 
e 
Do you waste the potentially 
valuable properties of your 
spent pickling liquor? 


IF SO... 


The Kestner Fakler System 


for producing Ferrous Sulphate Crystals 
from Spent Liquor will be of interest 
to you, as a means of disposing the 
spent liquor and producing a saleable 
by-product at the same time. 





ADVANTAGES : 


1. High recovery of acid, with a loss 
of not more than 1%. 





2. No refrigerators, 
other costly plant. 


evaporators or 


3. Nocontamination of Works effluent 
4. Small space occupied. 


KESTNER EVAPORATOR 
& ENGINEERING CO. LTD., 


5, GROSVENOR GARDENS, 
LONDON, S.W. 1 
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JOHN STIRK & SONS L® 
TURNEY STREET, HALIFAX 


VERY outstanding publi- 
cation dealing with a 
Centenary, a Jubilee, a 
Majority and a Decade ; and 
giving details of a full range 
of Double Housing and 
Openside Hiloplanes, Hilo- 
plows Ingoplows, etc. 





























Le 





~ MOTORISED, CENTRALISED CONTROL 


We illustrate a 4’ 0” all electric 
radial with 4 feeds and 8 speeds 
of spindle, capable of drilling up 
to 24” and boring up to 5”. 










Stop, Start and Reverse can be 
effected at any speed by an 
electric switch on the 
saddle. 


All controls are cen 
tralised and are within 
reach of the operator 
in his drilling position. 
See list E17 for further 
information. 


Kitchen & Wade Ltd. 
HALIFAX ENGLAND 


DRILLING & BORING 
SPECIALISTS. 






























4’ 0’ El7 MACHINE. 








SPECIALISING IN 
NON - FERROUS 
CASTINGS 


of every description, 
eer ee & 
NEWTON, LTD. 








LONGPORT, STAFFS. 








Hydrof lex 


Hydraulically formed 


Metal 
Bellows 


Hydraulic formation gives increased life, 
complete absence of porosity, uniformity 
of resilience, and, above all, entire freedom 
a from imperfections and hidden defects. 


16 
Drayton Raguiater and Instrument 
West Drayton Co. Ltd. Middlesex. 














Sprig and Spring Washers 
FOR ENGINEERING PURPOSES. 
Manufactured by 
JOHN TONKS 
AND CO., 

Central Spring & Steel Works, 
Furnace Hill, 
SHEFFIELD, 3. 











TELEPHONE : TELEGRAMS: 
24670 SHEFFIELD. TONKS, SHEFFIELD. 
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You needn’t be afraid of 
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n also be supplied for Blast, 


3 Melting and Re-heating Furnaces, 
i we Ovens, etc. Manufactured by 








tA. DARLINGTON RAILWAY PLANT 
fireworks” in the foundry %, FOUNDRY CO, LTD. 
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EMER,” 
THERMO - ELECTRIC 


FOUNDRY 
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SWITCHES AND CROSSINGS 


for Main Lines and Sidings, Collieries, Quarries, 
Contractors, Etc. 


AXLE BOXES 


for Carriages, Wagons, Locomotives, Etc. 


CAST IRON CHAIRS 


FISHPLATES, BUFFER STOPS, LEVER BOXES, 
BUFFER SOCKETS, ETC., ETC. 


GENERAL ENGINEERING CASTINGS 





Omnea sn souws 


l ation shows @ P 
he illustration shows a Pyrometer up to 30 TONS. 


ifit im use in the metal foundry 
our Century Works. Pyrometers Contractors to Admiralty, War Office, British and Foreign Railways 





ELLIOTT BROTHERS BANK TOP, DARLINGTON 


(LONDON LIMITED) Tel, No. 2740 ‘Grams : CROSSINGS, DARLINGTON 
CENTURY WORKS, LEWISHAM, S.E.13 























‘a 


P. & W. MACLELLAN, LIMITED, 


BUILDERS OF HEAD OFFICE: 


PITHEADGEARS, TANKS, CLUTHA WORKS, GLASGOW. 129, TRONGATE, 


MARINE SLIPWAYS, GLASGOW, C.I. 


LOCKGATES, JETTIES. Tel. Nos.: BELL 3404. 
Tel. Add.: MACLELLAN, 
GLASGOW 





















STRUCTURAL STEEL- 
WORK of every 
description. 


LONDON OFFICE: 
CLUTHA HOUSE, 
10, PRINCES STREET, 
LONDON, S.W.I. 





MANUFACTURERS OF 
STEEL RAILWAY 
WAGONS, BUFFERS 
AND SLEEPERS. 
CONTRACTORS FOR 
RAILWAY PLANT AND 
STORES OF EVERY 
DESCRIPTION. 


Tel. No.: WHITEHALL 6024. 


Tel. Add.;: MACLELLAN, PARL, 
LONDON, 


CODES : 


Al, ABC (4th, Sth & 6th Eds 
LIEBERS, WESTERN UNION, 
MARCONI, BENTLEY'S, 
INTERNATIONAL, WATKINS 
AND ENGINEERING. 





ELECTRIC WELDING. 














Wy L YY / Y Z Yy _ 
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STEAM TA = 
including all types of Welded 
Specials for high or low pressures 


meee SCOTTISH T Ge CO. Lie 
34 Robertson Street, Glasgow. 
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SIMON 
HANDLING 
EQUIPMENT 


for ALL CLASSES OF MATERIALS 


With modern equipment the unproductive 
cost of handling materials and goods can be 
greatly reduced. Install Simon Mechanical 
and Pneumatic Plants for the rapid and 
economical discharging, handling and loading 
of all classes of materials and goods. 








The illustration shows the “‘ Simon’ Coal Elevator installed 
for Messrs. Joseph Rank Ltd., Premier Mills, London. 


HENRY SIMON LTD., 


CHEADLE HEATH STOCKPORT. 
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FIRST IN THE FIELD & STILL LEADING 
OUR STAUFFER & OTHER TYPE LUBRICATORS 









TRUTH UUWUUAHEOUOMA LLL 


STAUFFER 
LUBRICATORS 
GUN-METAL-TOUGHENED 

IRON OR ALL STEEL 






PROVIDE THE IDEAL COMBINATION FOR 
EFFICIENT & ECONOMICAL LUBRICATION 
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THE ; 

CHESRATED RR. Ss TD 36, VICTORIA STREET, 

** TELL-TALE”’ if R j E pe B fe O —-_ . L mere 

SEMI-AUTOMATIC WESTMINSTER, S.W.1. 

LUBRICATOR. LUBRICATING SPECIALISTS SINCE 1882 "GRAMS : VISCOSITY—VIC—LONDON 
PTR TCHR diate ea ITI UTR DUH MTT Le eT PEL TU A TNEGUUTRTOULULAGDOENUEST SAUNAS ALTGELD NASH PARAS SRM POSES DONS OED PSPS ARONSON TYGER ASSAM A 
THE MOTHERWELL —— AnD ENGINEERING CO., LTD. 

nf HEAD OFFICE & WORKS 00 re oO LONDON ADDRESS : ey oO 





D 82, VICTORIA ST., S.W.1 D 


Tel. Address : * MOBRICOLIM * SOWEST LONDON 
Tel. No. : 4183 Victoria 


BRITISH LICENSED MAKERS 
JOINTLY WITH THE WHESSOE 
FOUNDRY AND ENGINEERING 
CO., LTD., OF DARLINGTON, 
OF THE PATENT “WIGGINS” 
FLOATING DAY PONTOON & 
BREATHER ROOFS FOR OIL 


STORAGE TANKS. THESE 
OIL STORAGE TANKS. WIGGINS' DAY TYPE PONTOON ROOF for TANK 116-0" DIAMETER 


WATER TANKS. TROUGHING. | preereseerenenaneres - ROOFS EFFECTIVELY STOP 
HYDRAULIC PRESSED WAGON ———_- ecuite AeMCA palad | EVAPORATION LOSSES AND 


ENDS. SLEEPERS. GUTTERS. teas gaa 2BSON, INEERING CO. $ ELIMINATE FIRE HAZARD. 


9 MOTHERWELL Oo 


Tel. Address: ‘“ BRIDGE” MOTHERWELL 
Tel. Numbers: 40, 41, 42 








BRIDGES. ROOFS. STEEL 
FRAME BUILDINGS. 
CRANE GIRDERS. CRANE 


GANTRIES. RIVETTED 
PIPES. KILNS AND TUBING. 


CHIMNEYS. TOWERS. 
PITHEAD FRAMES. PIERS. 
JETTIES. PONTOONS. 
DOCK GATES. CAISSONS. 

















WSON OBsSO LTD. ENGINEERING CO. S.A.E. 
AUCKLAND ON OHANNESBURG CAIRO 











JAMES 


SOND) N = b= 





& CO. (LAND) LTO. GLASGOW AND LONDON. 
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PACKINGS % © 
JOINTINGS 


FOR EVERY PURPOSE 


We specialise in the Design and Manu- 

facture of Packings, Jointings and Mechani- 

cal Rubber Goods of every description. 
PLEASE CONSULT US. 


We shall be glad to suggest suitable 
types for special applications. 


WRITE FOR CATALOGUE I. 2 
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“KERKO” STEAM CROSS SECTION JAMES WALKER & Co., Ltd. 
; PRERIOES. “LION” WORKS, WOKING, ; 

specially used for High and Medium Steam SURREY “GLENGARRY ” 
i A General Hydraulic Packing composed of thoroughly ‘lubri- 


‘Phone: "Grams: cated finest Italian yarns, firmly plaited and finished with 
WOKING 2255 (4 lines). LIONCELLE. Graphite or Mica. Supplied in all sizes. 





Pressure. The packing expands under slight 
gland pressure. 








BARCLAY 
DIESEL LOCOMOTIVES 


FOR ALL GAUGES AND FOR 
ALL CLASSES OF DUTY 


BRITISH DESIGN, MATERIALS 
AND WORKMANSHIP. 


BUILDERS OF ALL KINDS OF 
STEAM & FIRELESS LOCOMOTIVES 













A. BARCLAY, SONS & Co. Ltp. 


extat : Re CALEDONIA WORKS, KILMARNOCK. 
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12 Sets of Speed Increasing Gears transmitting 
375 H.P. and increasing speed from 400/1000 r.p.m. 
Supplied to the Jerusalem Waterworks, through 
The Harland Engineering Co. Lid. 







The art of the craftsman is the result of 
more than technical knowledge; it is rather the 
culmination of years of experience. 

P.P. Engineers, like other craftsmen, have 
inspired moments resulting in those processes 
that have contributed so largely to the build- 
ing up of our great reputation. 

It is this. craftsmanship that has so often . 
spelt the difference between success and failure ! ey 
and which has earned for our products the reput- — ~~ .. 
ation of being always distinguished for efficiency. 


____ PowER PIANT 


Telegremes Res. WestDiliaded.’ WEST DRAYTON, MIDDLESEX, Eng. 












ltd Some of the Gear Units 


on site at Ras -el- Ain. 
0 . ae 8 Photograph by 
courtesy of The National 


Gas & Oil Engine Co. Ltd. 
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ROFTS 
ENTRIFUGAL 
LUTCHES 


With or Without Spring Control 
Entirely Automatic Operation. 
















Essential for Motors of Low 
Starting Torque. 

Reduce Peak Loads at 
starting. 

Pick up Loads at predeter- 
mined speed. 

Provide Protection against 
overloads. 

Standardised as Coupling, 
Pulley or Extended Hub 
Clutches for all powers—for 
full particulars ask for 
Catalogue FC.332. 


Ask also for particulars of our P.V.A. (Patented 
Visible Adjustment) CENTRIFUGAL CLUTCH which 


possesses unique advantages. Folder 3709. 


CROFTS xomezns) [TD 


THORNBURY BRADFORD. 


TELEPHONE-4901 RAMS-CROFTERS BRADFORD 
MAKERS OF FRICTION CLUTCHES FOR" EVERY INDUSTRIAL NEED 













SIZES FROM 6x8 
SHORT TYPE TO 
14x 16 LONG TYPE 


SINGLE AND* DOUBLE DRUM 





HAULING ENGINES. 
EASTON & JOHNSON, Ltd. 


ENGINEERS, TAUNTON, ENGLAND 
“ EASTWALD ” TAUNTON. Telephone: TAUNTON 3146. 





Telegrams : 




















REPETITION WORK OF ALL KINDS 





Send us your enquiries &: 


OUR PRICES WILL 
PLEASE YOU. 





ACTON MANUFACTURING CO. 


STRAFFORD ROAD ACTON, W.3 
Telephone: Acorn 0131. Telephone: Acmanfac, Ealuz, London. 

















ARTESIAN WELLS 
PUMPING PLANTS 














Heading Connecting Boreholes 


c. IS LER econ 


ARTESIAN WORKS, L oO N D oO N 


BEAR LANE, S.E. 1. 
BARDON CHAMBERS, KING ST., LEEDS 


93-94 BROAD ST., BIRMINGHAM 


+ IRON 





FOR SOIL 
DRAIN 
COLD WATER 


PIPES 


& PIPES 


FLANGE PIPES & SPECIALS 
CASTINGS FOR ALL PURPOSES 


~. Please send us your enquiries 


CHAS. PKINNELD & CO LDP 








VULCAN IRONWORKS ieee ome recs 
THORNABY-ON-TEES 6141 

















ERICHSEN 


EE RT 
ORIGINAL ERICHSEN SHEET TESTING MACHINE 











BRITISH MADE. 





WITH DYNAMOMETER 
AUXILIARY TOOLS 


for narrow strips 


and 








SPECIAL MODEL !!. 


DEEP DRAWING 
for sheets up to 6 mm. CUPPING TEST 5 


A. M, ERICHSEN & SON LIMITED 


Works and Offices : 
274, ARGYLL AVENUE TRADING ESTATE, SLOUGH, 3. 
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There is safety in selecting GLENBOIG—the fire- 
bricks with the unrivalled reputation. GLENBOIG 
firebricks will withstand the most exacting conditions 
to which firebricks may be subjected, and are 
dependable under all circumstances. There is a 
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GLENBOIG brand of firebrick to meet every 
requirement. 
H The service of our Technical Staff 
8 is at your disposal for advice on 
3 any problem which may confront you. 
a 


| SPECIFY 
 GLENBOIG 
AND BE SAFE 


Please write for full particulars and booklet to :— 


THE GLENBOIG UNION FIRE CLAY CO., LTD., 
48, WEST REGENT STREET, GLASGOW. 


Telephone : Douglas 6274. Telegrams : ‘‘ Glenboig, Glasgow.” 
London Office : Russell House, Adam Street, Adelphi, W.C. 2. 


OR TO :— 


GENERAL REFRACTORIES LIMITED, 


Genefax House, Sheffield, 10. 
Telephone : Sheffield 31113 (6 lines). Telegrams : ‘* Genefax, Sheffield.” 


Fs AL EE ERI SRS 











Met irony en oo re 


HERE are no leaks—and never will be— 
in pipe joints laid up with Smooth-On 
No.3 becausethe metallic body inSmooth- 
On is permanently impassable under any 
pressure or temperature and with any fluid. 
Smooth-On No.3 fills every minute void and its 
volume never decreases, because the metallic 
body can’t shrink, dry out, shrivel or crack. 


Write for the free Smooth-On Handbook. 











Distributed by Walter P. Notcutt, Ltd., Notcutt 
House, Southwark Bridge Rd., London, S.E.1, and 
carried in stock'by leading dealers and supply houses. 











Get Smooth-On No. 3 in 1 or 5 Ib. 5 
grey labelled cans from any supply Made by Smooth-On Mfg. Co., Jersey City, N.J., U.S.A. 


Do it with SMOOTHON 
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IF ALL ENGINEERS 


SPECIFIED GLACIER ANTI-FRICTION 
WHITEMETALS for the BEARINGS of 
their PLANT as well as the EQUIPMENT 
THEY MANUFACTURE, new conceptions 
of “ BEARING EFFICIENCY,” “SMOOTH 
RUNNING” and “CONSISTENT PER- 
FORMANCE would be derived..... 


We offer a complete range of alloys developed 
from long experience and wide research and 
suitable for every engineering location— 


For PETROL, OIL, MARINE and DIESEL 
ENGINES, for ROLLING MILLS, COLLIERY 
EQUIPMENT, BLOWERS and COMPRESSORS, 
ELECTRICAL MACHINERY, etc., etc., there is 
a GLACIER ALLOY whose efficiency in its 
designated location is proved by, universal use. 














Another and very extensive side of our business 

| is the manufacture of FINISHED BEARINGS OF 

! ALL TYPES lined with our various alloys. We 

| possess for this purpose a very comprehensive 
and specialised plant. 





The cumulative experience of our METALLUR- 
| GISTS and ENGINEERS is available to all... . 


CAN WE HELP YOU? 








THE GLACIER METAL CO. LTD. 


Alperton Wembley Middlesex 
(EES LETTER TO Re 








Current A.C. and D.C. 
(0 to 10 amps.) 

Voltage AC. and D.C. 
(0 to 1,000 voits.) 


Resistance (up to 40 
megohms.) 


Capacity (0 to 20 mfds.) 


Audio-Frequency Power 
Output (0 to 4 watts.) 


Decibels ;(—10 Db. t> 
+ 15 Db) 














ONE 
INSTRUMENT- 
46 RANGES of Direct Readings 


A self-contained combination A.C./D.C. 
meter providing for 46 ranges of direct 
readings of A.C. and D.C. voltage ; A.C. and 
D.C. current; resistance: capacity; audio- 
frequency power output and decibels. Any 
range instantly selected by means of two 


BRITISH MADE 


16 Gns. Model 7 Resistance 
Range Extension Unit (for 


measurements down to 1/100th rotary switches. No external shunts or multi- 
ohm). 12/6. pliers. 5in. hand-calibrated scale with anti- 
parallax mirror. Dead beatin action. Current 

The 36-range consumption negligible. Conforms with B.S. 
Universal A voMeter 13 gns. 1st Grade accuracy requirements. Auto- 
The 22-range matic cut-out disconnects meter from supply 
= ie =o in event of severe overload. Automatic 
Le Co - compensation for temperature variations. 
DEFERRED TERMS IF DESIRED Robustly built to ensure lasting accuracy. 

2 


The 46-RANGE UNIVERSAL 


Write for fully 
descriptive pamphlet a R 
/@) 
Electrical Measuring Instrument hodol a 
at 
Sole Proprietors and Manufacturers : 


THE AUTOMATIC COIL WINDER & ELECTRICAL EQUIPMENT CO. LTD.: 
‘Phone ; Victoria 3404-7. 












Winder House, Douglas Street, London, S.W.1. 
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FUSES - THEIR BREAKING-CAPACITY 





GRAFTON 


STEAM & ELECTRIC USE 













CR ANE S REYROLLE The chief engineer of a ship was interviewing 
Established 1880 CARTRIDGE an applicant for a stoker’s job who said he 
sli» — understood all about latent heat and Boyle’s 
BEDFORD 2490 ENJOY law, and could tell to a nicety at what pressure 
SL ic aril A a boiler would burst. ‘‘ And can you shovel 

QUIET coals?’’ asked the chief engineer, rather coldly 
LIFE 











TO COME TO FUSES: 


If your fuses will not clear your circuits without blowing them- 


selves to pieces, and perhaps you too, of what use are they? 








B.S.88-1937 specifies four stages 
of breaking-capacity, according to 


| GRAFTON 
‘CRANES Lip. 


the current that would flow in the 
circuit if the fuse were infusible 





BEDFORD 








TANKS Reyrolle cartridge-fuses are-good 
GALVANISING & CONSTRUCTIONAL IRONWORK 


JOSEPH ASH AND SON, LIMITED, 
Rea-street South, BIRMINGHAM. 


up to the highest category of 





duty, 440 AC4; what they have 





to do they do without ado, and 











, more quietly than the most 


X-ray photographs of a Reyrolle cartridge- fuse 71 
before and after blowing retiring mouse 


= MOST CONVENIENT AND ECONOMICAL - MOST 
le LASTINC AND RESISTINC-THE SAFEST AND 








* REYROLLE LT 


JOHN Dest AND CO.’S — HEAD OFFICE AND WORKS 








PECKETT & SONS. Ltd. Bristol. 
i} TANK 
peciality : 

LOCOMOTIVES 














of all Descriptions, and any Size or Gauge 
FULL PARTICULARS ON APPLICATION. 





nN ceure 


G.D.PETERS & CO.,LTD 


wit” bin seal dghebabgube wha Ne 


HOWE SLOUGH $ TERS, SLOUGH 
































<n NAS: a a eas 














Aiea 58 SEBS, 





Deo. 30, 1938 


THE ENGINEER 








A 
7 





4 


4 4 





4 
rd 
= 24 
a7 


Zz y wa ws @ ee a a. 
cad 


é 
4 Gu» Gm ge 


a » & ¢ 
&@ wow 2 el 


an a en ha ne a oe 77 







Telephone: ARDROSSAN 91 
Telegrams: JOINTING ARDROSSAN 





CORRUGATED METAL JOINT RINGS. 


Made of Brass, Copper, Cupro - Nickel, 
Monel Metal, Steel, etc. 


Of any size and shape. 
For steam, water, oil, and other pipe 
jointings. 

SOLID METAL JOINT RINGS. 


Made of Soft Copper, Soft Iron, Mild Steel, 
Monel Metai, etc. 


Of any size, thickness and section, plain 
or serrated. 


For locomotive, Diesel and aero engines, 
hydraulic plant, etc., and for superheated 
steam joints. 


CYLINDER-HEAD GASKETS. 

Of solid Copper. 

For motor and Diesel engine work. 
COPPER-ASBESTOS JOINT RINGS. 


Of all types and pe 
For steam, motor and Diesel engine work. 


MANGANESE JOINTING PASTE. 


Of best quality. Specially suitable for 
use In conjunction with Corrugated Metal 
Joint Rings. 





METALLIC DISC VALVES. 


Contractors to Admiralty 
and Government Departments 


METALLIC DISC VALVES. 
Multiplex dead-lift and flexible types. 
For air, circulating, hydraulic, etc., pumps 
Made of Bronze and special Metais suit- 
able for specific conditions. 

SLOTTED DISC VALVES. 
Hoerbiger and other types. 
For alr compressors and pumps. 
Of Heat-treated Steels, special-alloy Steels, 
and other Metals to suit specific conditions. 

FLEXIBLE DIAPHRAGMS. 
For regulating valves, reducing valves, etc. 
Made of all suitable Metals and to any 
design. 

SHIMS, LINERS & LOCKING WASHERS. 
Of all types and Metals. 


FIBROUS METALLIC PACKING. 


Of special quality. Suitable for high 
temperatures and pressures. 


Adaptable to any size of stuffing box. 




















PROVED RELIABILITY! 





Sales exceed. . 


A QUARTER OF A MILLION 


























“ SYPHONIA-RAPIDE ” 
A QUICK DISCHARGE, HEAVY DUTY TRAP 

















“SYPHONIA ”—THE BEST “ALL-ROUND” TRAP 
EXTREMELY ECONOMICAL 




















! 
VACUUM TRAP AND SUPERLIFTER 
POSITIVE OPERATION BY LIVE STEAM 
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DOUBLE ACTION 
DRAWING PRESS 
SIZE 54 19° STROKE 


BRASS 
PRESSING MACHINE 


TAYLOR & CHALLEN Ltd. 


PRESSES, DIES, LATHES, SHEARS, 
WORK... 


London Office : 


etc., 
MINTING and CARTRIDGE MACHINERY. 
St. Stephen’s House, Victoria Embankment, 


eS aan mm RR Pom 


ed <a 


View in Heavy Fitting Shop 


S.. 
‘ 
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a 
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C D E F G 
100-TON DOUBLE ACTION FRICTION CLUTCH §00-TO DOUBLE ACTION 
DOUBLE CRANK DRAWING PRESS UNIT yA 200-TON STEEL FRAME | PRESS DRAWING PRESS 
PRESS 824A SIZE 9 36° STROKE SIZE 6 br STROKE 


for SHEET METAL 


Engineers 


DERWENT WORKS... 


swi BIRMINGHAM 1 























be 








aim oie 


LEVEL LUFFING CRANE 






iy : ae = ars ‘esis 
en ik bend: 


reef OVERHEAD CRANE 


COWANS SHELDON X% CO, LID., 


Londen Offics : BUSH HOUSE, ALOWYCH, W.C. 2 





ELECTRIC TRANSPORTER CRANE 








STEAM BREAKDOWN CRANE 


Cranes of all types and other Machinery supplied to 


all parts of the World, 


STEAM -., ELECTR 
ATING CRANES 


tition: CRANES 
BLOCK SETTING (TITAN) 
CRANES 


GOLIATH CRANES 

OVERHEAD CRANES 

LEVEL LUFFING CRANES 

STEAM BREAKDOWN CRANES 

TRAVELLING AND FIXED 

Ji8 CRANES 

TRANSPORTER CRANES 

CRANES FOR LOADING AND 
UNLOADING COAL, IRON 
ORE, Etc., Etc. 

HYDRAULIC CRANES AND 
MACHINERY 


CARLISLE, 








including the following :— 


= CAPSTANS om oar 
PE AND CAP 

outs CAPSTAGS. 

SLIPWAY EQUIPMENT 

LOCOMOTIVE AND WAGON 
TURNTABLES 

eae AND WAGON 
TRAVE 

TIPPING yuRnTasies 

BRIDGE OPERATING 

MACHINERY 

PENSTOCKS AND PENSTOCK 
OPERATING MACHINERY 

WINCHES AND HAULAGE 
MACHINERY 

SHEERLEGS 

BOLLARDS AND FAIRLEADS. 
Etc. 


ENGLAND 





FLOATING CRANE 

















Seibertet LOCO. TURNTABLE WITH 
UUM ENGINE DRIVE 


ESTABLISHED IN 1846 
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HIGH, EFFICIENCY 
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PARK WORKS MANCHESTER 10 
PARK HOUSE GT SMITH ST. LONDON sw 
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HOLROYD 


RADIAL ROOT 
MILLING MACHINE 


for 


TURBINE BLADES 


VA: 


WLLL EEE CEE CCCCCCCCCCO0000AAAAAEAEZ 







This Miller, one of several special 
machines made by us for turbine blade 
manufacturers, will deal with blades 
with radii from 9” to 36”. The cutter 
centres are adjustable from 4” to 6” and 
both sides of the blade are serrated at 
the same time. Speeds are suitable 
for stainless steel and bronze blades. 


ae 


JOHN HOLROYD & Co. Ltd.. MILNROW, LANCS. 
Dee dddéddeddddddddddddeccteeeecccecccccccdfdcccccccccccecececcceeeecceceeeded 
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No matter what the job — there’s a 


IRON EX. for example, represents the very highest standard ‘of 


Mild Steel Electrode. Its metallic coating combines with the core wire 
to improve the physical properties of the deposit and compensates for 


losses by volatilisation. 


CRESTA is the most popular General Purpose Electrode on 


the market. It gives a deposit almost identical in properties with Class A 
Structural Steel and is suitable for hot forging operations. Can be used in 


any position with either A.C. or D.C. 


to suit Play safe and specify MUREX . 
a THE WELDER ”’—a monthly 
Advice and literature free. iy arg tga 





Electrodes — speedy and 





easy 


to use ... there’s a special Electrode for every purpose 


Electrode 






TEL a 2 ee ee ee 


HERTFORD ROAD +WALTHAM CROSS*+HERTS = Telephone NALTHAM CROSS 1050 





HALL BR@S. 


Sheets specially Sheared for our (West Bromwich) LIMITED 


Customers’ requirements down to 3 


Darky your requrémens immee EABBE WORKS - GREETS GREEN - WEST BROMWICH 


iately from stock at the lowest prices TELEPHONE: TIPTON 1611 ' ) EAGLE, WEST BR‘ 


YMW ICH 


Re ee ee 
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PRODUCTS 


** Sirocco” Air Conditioning Installations 


maintain suitable atmospheric conditions within close limits— 5 PERRY 
for personal comfort and specialised Process Manufacture ‘3 


ROLLER 
Sugar Packing Depart- 
ame at Peale, Tass & CHAIAS 
Lyle’s Sugar Refinery, on 
Liverpool: Air Conditioned 
CHAIN 
DRIVES 














by “SIROCCO” Plant. 


% These maintained condi- 
tions are typical of 


oo] 
fe CHAIN 
“SIROCCO” Air Condi- COUPLINGS 


tioning performance. 


PERRY & CO. LTD. 
TYSELEY 


BIRMINGHAM If. 


Temperature °F. 







—~ 25 Cate ——_ 


Relative Humidity % 










Temperature readings were in- 
termittent over the total period 
of observation. 

















Write for new Publication, “Sirocco Contracts to-day No. 4”’ 


— F “ CO” Ai lo more Working 
giving figures of performance of typical “SIROC ir in the Dark 





Conditioning Installations 





Davidson & Co. Ltd., Sirocco Engineering Works, Belfast 








LONDON -: MANCHESTER * GLASGOW - BIRMINGHAM - CARDIFF - NEWCASTLE - BRISTOL . DUBLIN 


DAVIES DEMONITE 


for all types of grinding machines. 















DEMONITE 


sc 
“CORUNDL eae 
sparg, 
3S * 





Depressed Centre. 


Depressed Centre. 


From the big 53’ heavy Disc to the small Portable Sander Type as shewn above. First in 1901 and still the best. 


Established 1683. V D Telegraphic address: —* 
WwW. J. DA IES & SONS, LIMITE = Emery Berm London. 


Codes: ABC dth Edn. 


Bentley’. 109, WESTON STREET, LONDON, S.E. 1. Telephone : Hop 1089. 
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carrying on the business of :— 
THE BEDFORD 








‘ae Makers of 
_| RANSOME MCHY CO. 


= Tar macadam plant 
and other products. 




















S 









e 
= e 
a 
: -RANSOME 
& MARLES 


BALL & ROLLER 
BEARINGS 





! USE MLS 
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PHOSPHOR BRONZE . GUNMETAL 
ALUMINIUM BRONZE 


o Admiralty —, MANGAN ESE BRONZE IN 
pie ao CASTINGS AND INGOTS 


PHOSPHOR TIN & COPPER 
ANTI-FRICTION METALS 


(Copper and Nickel hardened) 
CUPRO MANGANESE - SILICON 
AND FERRO-SILICON ALLOYS 


BILLINGTON X% NEWTON LTD. 


LONGPORT - STAFFS 


PHONE : 7303 & 7304 Stoke-on-Trent. GRAMS: Bronze, Longport. 








For every purpose. In every size. 

For every pressure from 1 in. of 

water column up to 40 tons per 
square inch. 


Budenberg Gauge Co., Ltd., 


Broadheath, near Manchester. 


Manufacturers of Dial and Self-recording instra- 
ments for Pressure, Temperature and Speed. 
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STANLEY—— 
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G.s. 378 *‘ Engineer ”’ 
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Precision Level 
For General Service 
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37, RENHEL DASTREET GLASGOW.c2 


Works 
Hallside, Newton & 
Blochairn, Glasgou 


in Shafting Eng 


Bright Stee! Shafting, et 





SIEMENS PROCES 
COS) ark AAAMLASAAASNNNNB ELE 
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ui NP PER Spins i GS 
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2 cad = — 
E a | “HALLSIOE™ j 
Z | 3s Manufacturers of E 
: =| =| Mild Steel Plates and Seetions over s wide = 
= fmeniee } range for Ship, Boiler, Bridge Building and other i 
Zz mt week construction purposes. 2 
= application} 2! Boiler Plates. Ordinary and High Tensile. = 
z | §| Speeial Steels. High Elastic Limit Steel, “Martine!” 
z 3 i Steel with high elastic limit, High Tensile, Nickel 
= Overall Length | Diameter of | Shortest Distance 2 = and other Alloy Steels. 3 
= of Telncenes, | Oblast Giees, | Magnliication. | Instrument wil =| Copper fo Corrosion Resisting = 
2 SRP Mecixd Uae eee 2obon apse Doe : Steel. CBS. Brand. j 
2 ge? 7 S Rare oer oe ee fe. =| 2] Steel Castimgs. stern Frames, Propeller Brackets, | 
2 sie eaaaitiaaiiag aces 8 marr pcs — = = Rudders, etc., and Engine Castings. 2 
2 brie te we ay inegton = i Forgings of every description. : 
: Instrument. Case. Stand pie 3 Tyres and Axles for Locomotives, Carriages and 4 
= ag eee —— -- = = Wagons to the requirements of Home and Colonial = 
= 73 3} | 9} 114x7} x53 z = Railways. = 
= 2 j Bright Steel Shafting and Turned Bars to very fine i 
2 z, limits 
2 i a| 3 
| W.'F. STANLEY &Co.Ltd. | . F 
| 286, HIGH HOLBORN, LONDON, W.C.I. | i BRITISH ADMIRALTY, WAR DEPARTMENT, i 
E Telegrams’: “Turnstile, Phone, London.” Telephone: Holborn 5006-8. E a & FOREIGN & COLONIAL GOVERNMENTS. = 
ieee ities YURUVOUGRYOGRAUG PULLS Mig 3 3 
ee 























with ball 


8” capacity 4-operation Automatic Machine 
and roller bearings.) 


TIMBRELL & WRIGHT 


MACHINE TOOL & ENGINEERING CO., LTD. 


SLANEY STREET, BIRMINGHAM 4, ENG. 









































STANDARD’S PATENT 


«pot T RIPLE SEAL 
PISTON RINGS 












EFFECTIVELY SEAL 
THREE FACES 
Eliminate by-pass 
Restore compression 
Maintain full power 
Function until bore of 
cylinder is worn by 

as much as 1% 


THE STANDARD PISTON RING & ENGINEERING :;. 
DON ROAD, SHEFFIELD. 


LONDON OFFICE: W. C. JONES, ™.I.Mech.£., M.I. Mar.E., 224, Gresham House, mye te, E.C.2 
(London Wall 49 , 
GLASGOW OFFICE: W. M. JAPP, 197, BATH STREET. 


“PHONE: 41874. 


Phene: Douglas 5357 


OCEAN, SHEFFIELD. 
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We are makers of all types of 
WEIGHBRIDGES & WEIGHING 
MACHINES. 
Dial or Steelyard Indication. 









The “ASHWORTH” DIAL DORMANT WEIGHER 


Arranged to be fixed flush with factory floor. 
Made in many types, sizes and capacities. 

















E.2 A.ASHWORTH LTD. 


CROWN ENGINEERING WORKS 
STAINCLIFFE ROAD, DEWSBURY. 


LONDON OFFICE SOUTH WALES & 
NEW HOUSE 67-68 HATTON GARI WEST OF ENGLAND 
(Ke) lele), ae 32 DOCK ST. NEWPORT MON 








LEH. nyvorauuc 
CONTROL VALVES 





TRADE MARK 
















Leaky hydraulic valves waste energy and incur high 
maintenance. The L.E.H. spring-loaded drop mitre valve 
will remain tight for long periods. 

The valve is balanced so that even on the highest 
pressures the effort to operate it is only that needed 
to overcome the load on the spring. 


The body is of forged steel; stainless steel spindles and 
seats give long life without trouble, are rapidly withdrawn 
and stripped for inspection and maintenance, as shown 
in the upper illustration. 


Send for our booklet on Hydraulic Valves, No. 104/37. 


The lower _ illustration 
shows a single acting 
valve ; double acting valves 
can also be supplied. 


THE LEEDS 
ENGINEERING 
AND HYDRAULIC 


AT LAST! 
“ TITEGRIP ”’ 


BRITISH MADE ROTARY MILLING TOOLS 


TA 
AY 





Hitherto supplies of Rotary Milling Cutters of Foreign 
manufacture only have been available. F. Gilman (B.S.T.) 
Ltd., have laid down an extensive plant for the 
manufacture of Rotary Milling Tools in all standard 
sizes, shapes and cuts for the milling of mild steel, cast 
iron, aluminium alloys and other non-ferrous materials, 
and are now in full production. 


“* Titegrip ’’ British Made Rotary Milling Tools have only 
been marketed after untiring experiment and exhaustive tests. 
They are of the finest quality and equal to any other supplies 
obtainable. Test this out by sending us your enquiries. 





VISIT OUR STAND, No. Cb 518 at the BRITISH 
INDUSTRIES FAIR, Castle Bromwich, Feb. 20—March 3. 











Catalogue of ‘ Multi-flex’’ Machines & Tools free on request. 


F. GILMAN (B.S.T.) LTD. 


CARLTON HOUSE, 195 HIGH ST., SMETHWICK 


Works: - - - =  Skatoskalo Works, Regent Street, Smethwick, Staffs. 
‘Phone : SMETHWICK 1202, 3, and 4. ’Grams : “SKATOSKALO, PHONE, B’HAM.” 











| 
GREY IRON CASTINGS 


For MACHINE TOOLS 





Castings are supplied to many of the 
leading Machine Tool Makers 


S. RUSSELL & SONS, L*™ 
LEICESTER ENGLAND 











CO. LTD - RODLEY - LEEDS | 
TELEPHONE: STANNINGLEY 72002. TELEGRAMS; PUMPS, RODLEY 
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HIGH SPEED TAPPERS 
for trouble free tapping 







DRY, DOUBLE CONE FRICTION CLUTCH 
won’t wear out—can’t absorb oil—makes bottom 


tapping easy. 
TRU-GRIP TAP HOLDER—the most practical 


tap holder that ever held a tap—smallest, lightest 
and most accurate. 







Heat treated balanced planetary type gear revers- | [ 
ing mechanism distributes pull, reduces strain. 


speeds up to 3,000 R.P.M. 


EUROPEAN DIRECT FACTORY REPRESENTATIVES : 


ASK FOR TRIAL OFFER GASTON E. MARBAIX LTpD. 


@ 22, CARLISLE PLACE, LONDON, S.W.! 



















FOR LIOUID STORAGE -« « « 























BRAITHWAIT 






The Braithwaite Tech- 
nical Advisory Service 
is always available to 
give advice on all 
matters of Tank design 
and construction. 
Braithwaites also un- 
dertake the design, 
construction and erec- 
tion of all types of 
steel structures to sup- 
port their tanks. 


















FROM 
220 galls. UP WARDS 


BRAITHWAITE 


& CO. Engineers LTD 


22 HORSEFERRY HOUSE 
LONDON, S.W.1! 





















PRESSED STEEL 
TANKS 

























' STEEL FRAME BUILDINGS 


OF EYWYERY DESCRIPTION. 










A new book on an old problem: 


PRINCIPLES OF ADVERTISING 
| FOR ENGINEERS 


By C. W. HANSON 





SOMA Dee RENO Ee ree 


With a FOREWORD by 
BREMNER, O.B.E., M.I.Mech.E., M.1.E.E. 


Divector, British Engineers’ Association. 


Dis Ah. 








nto IAN DABS ERS ORG IA Soe PERT EIA MOS 


Those Manufacturers—and there must 
be not a few—who feel that they 
may not be getting the best out of 
their advertising appropriation would 





BROWNLIE & MURRAY L 














Possil Park, 
"y GLASGOW. 


59-60, GRACECHURCH ST., E.C.3 
REFER NEW EDITION A. 


LONDON : 
CATALOGUES FREE ON APPLICATION 











do well to obtain copies of this little 
book and let them be read by those 
members of their Boards and Staffs 
who are concerned with publicity. 





price 3 / 6 Post FREE 


Published by 


MORGAN BROTHERS (PuBLisHEerRs) LTD. 
Obtainable from 
THE MANAGER 
Che Engineer 
28, ESSEX STREET, STRAND, LONDON, W.C. 2 




















SPRAY COOLING PLANTS 


MULTI-JET CONDENSERS 


KORTING BROS. 01917) Ltp. 













STEAM & WATER-JET APPARATUS 
OF ALL DESCRIPTIONS. 


FOR TURBINES and RECIPROCATING ENGINES. 
GAS EJECTORS FOR OIL TANKERS 
SAND & MUD ELEVATORS 
GILLED HEATING PIPES 





Catalogues os: Applicatien. 


(AN ALL-BRITISH COMPANY) 
SHEEPBRIDGE LANE, MANSFIELD, NOTTS. 

















DIESEL-ENGINED 


PORTABLE 
COMPRESSORS 


OFFER UNIQUE CONSTRUCTION WITH EASY 
STARTING, AUTOMATIC OPERATION, & 

AVAILABLE LOWEST POSSIBLE RUNNING COSTS. 
FROM ALL DEPOTS DELIVERY FROM STOCK 


MAXIMUM ouUTPUT MINIMUM costs 
AtlasDieSel 





tle 


HIRE SERVICE 











4 





NEW OXFOR 4ART STREET, LONDON, "W.C.1_ 





CARDIFF BIRMINGHAM NOTTINGHAM MANCHESTER NEWCASTLE - GLASGOW BELFAST DUBLIN 
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STONEBREAKERS 
Crushing Rolls, 


Electric Cranes - 
of every type 
1@) (61 ae 
Loughborough on i 
el e Screens, Elevators and Conveyors, 


‘1m FORCED Complete Plants for fine crushing or Macadam are 


TO SCRAP ROBERT BROADBENT & SONS, Ltd., 


NSOUN : 
pi » phe Phenix Ironworks, STALYBRIDGE, 
Telephone No. 296. Tel. Address- Broadbent Stalybridg 


CALORI FIERS | >. tBow 103 4 FIRST AID 


For all Screwed PIPE JOINTS 
“BOSS WHITE” 
The eriginal British Compound 
British Steam 


Specialties Ltd., 
WHARF ST, a LEICESTER. 





i 
—— HOLDEN ¢BROO — 


































cv 
a 
fh, 2 | 


MACHINING 
costs’ 





Ay LDEN ¢ BROOKE “== | 
~ feed water ~ : 
_ HEATERS _ You may think rod in itself is cheap, it is, but : 
- when you have to scrap a lot of unsound rod, EW. 
. a RIAL ROK CROSSINGS 





after spending a lot of machining time on it — 








STEEL RAILS & ACCESSORIES 
STEEL MANUFACTURERS and makers of S{cEL . . 
EL CASTINGS, a then it becomes a serious matter. Why use 
Sores ell ‘ RAILWAY SIDINGS 


unsound rod? Use SHEEPBRIDGE STOKES’ ROD, EQUIPPED AND LAID 
COMPLETE 











it’s die cast and is SOUND RIGHT THROUGH, 




















there are no blowholes or faults. Whether you 4 BOOKLET DESCRIBING 
BIBBY COUPLINGS ‘ 

- J . will be sent to any Engineer by . 
want a 3 in. piece or a 2ft. length, you can machine THE WELLMAN BIBBY CO., LTD., 
VICTORIA STATION HOUSE, VICTORIA ST., LONDON, S.W 


it with confidence — THERE’S NO SCRAP and NO Tolegraphie Address: Coup'ings, Sowest, London, 


GOODALL CLAYTON&C? LU? im 














WASTED MACHINING TIME. 
Aceurate aconrate BRASS | ASS 













Machinin 
and other s’ -ferrous metals at LE E DS 
Competitive Supplied in two grades of CONVEYING PLANTS, BUNKERS &¢ 
Prices— finish. Rough machined 


#” above nominal size (no 
skin to take off) and 


WOOTTON BROS. LTD. | 


COALVILLE, NEAR LIECESTER. 
Telegrams: Wootton, Coalville. 
Brickworks Plant. Sanitary Pipe Plant. 


CLAY-WORKING PLANT. 


Colliery Plant. General Millwrights ‘ 


| 
: <P 








Ground to close limits. 














Specialists in 
accurate repeti- 
tion machined 
parts from the 
bar, st ane 33 or 
castings, to Blue 
Prints, specifica- 
tions or samples. 


PATENT SAND BLAST CO. LTD. 


Broadheath, Nr. Manchester 











JENKINS 
VALVES 


are always marked with the Diamond | 
and signed “ jenkins Bros."’ | 


JENKINS BROS. LTD. | 
(Devt. K). 6, Gt. Queen Street W.C.2. | 


Any size, any quantity 


Arkfield Ltd. 


DFFIANCE WKS., WEAMAN 5T., 
BIRMINGHAM 4 
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F. W. BRACKETT & Co., Ltd.. 
Engineers, Coichester. 
Water Screens, Pennell Wylie Filters, Loo 
K FOR 


Pumps, Air Compressors, Iron Castings, etc 
SOUND RIGHT THROUGH |MulL CULL 
M.F.M. FURNACES Manufactured by special process by 
W. BARNS & Tt b 


GAS. OIL, COAL OR COKE FIRED. SHEEPBRIDGE STOKES Centrifugal Castings Co., Ltd., Chesterfield 


MANCHESTER FURNACES (1934), Led. 
Ashton New Road, MANCHESTER, 











SUS EBS in Sea i ina IN ORB ES 
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Longleys 1360. 1 o: | 

* 3 

ABBOTT & CO. cwewarx) L™° eon’ ; 
mEWARK Vs S we we * 
AS (See, Dior Globe Works. 4 

Holloway, London, N. 7 4 
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A few of the many branches of industry 
using “OSIRA” lamps include :— 


ENGINEERING 
SHOPS 


AIRCRAFT 
FACTORIES 


MILLS 

GARAGES 

BUS DEPOTS 
FOUNDRIES 
PRINTING 

POWER HOUSES 
GLASS MAKING 
RAILWAY SIDINGS 
Etc., Etc. 











The Machine Shop of a large 
Aircraft Factory illuminated by 
“OSIRA ” Lamps and G.E.C. Lighting Fittings 












The light from “OSIRA” High Pressure Mercury Vapour Electric Discharge Lamps has for 
many purposes proved far superior to that of ordinary incandescent electric lamps, apart from 
the increased efficiency. This method of illumination is particularly suitable for large area 
industrial lighting purpose. ‘““OSIRA” Lamps give approximately 3 times as much light as 
tungsten filament lamps using the same amount of current. With G.E.C. fittings a remarkably 
high and even standard of illumination is assured. 


For A.C. Circuits only. 


G.E.C. Engineers are at the service of all interested in the application of 
electric lighting employing “‘OSIRA” Lamps and G.E.C. Lighting Fittings. 


A &G.C. Product MADE IN ENGLAND 






OSIRA LAMPS FOR ACCIDENT- PROOF LIGHTING 


+ Advt. of The General Electric Co., Ltd., Magnet House, Kingsway, London, W.0.2 
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“BRITISH 


INDUSTRY 
AND 


ENGINEERING” 


is the only organ of British 
industrial circles published in 
the Russian language, with 
the object of familiarising 
Soviet technical circles with 
the achievements of British 
industry and engineering and 
the vast possibilities of the 
British market as a source 
of supply of equipment and 
semi-manufactured products 


for all branches of industry. 


Soviet industrialists and 
economists who wish to 
be conversant with 
the British market 
regularly peruse 


“ BRITISH 
INDUSTRY AND 
ENGINEERING ” 


Published monthly (in Russian) 


Mailed gratis to State institutions 


industrial organisations, works, 
factories, municipalities, libraries, 
etc., throughout the U.S.S.R. 


Enquiries should be addressed to the 
Publishers : 


British Industrial Publicity 
Overseas Ltd., 


WALTER HOUSE, 


Bedford St., London, W.C.2 
England. 
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FOLLSAIN 


HT 








FOLLSAIN 


CY 











IMPREGNATION PROCESS iE ——— 


ALLOY CASTINGS 








Resists oxidation at tem- 
peratures up to 1000°C. 
and sea water corrosion 


= ed 






































FOLLSAIN 


EVHI 


CAST ALLOY 
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REG. TRADE MARK, 


FOLLSAIN 
METALS LTD. 


Resists creep and oxi- W 
dization up to 175°C. L U TT E R Oo R T H , Resists corrosion 
near RUGBY 
= ee en LUTTERWORTH 10 
Telegrams . PENETMETAL, LUTTERWORTH 


Resists abrasive wear 
cheaper than manganese 
steel 
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CAST ALLOY 





























F OR aircraft F.H.P. motors the im- 
portance of light weight is paramount. 
At the same time, to ensure high 
power output the requisite iron mass 
in field and armature must be assured. 
Consistent always with absolute re- 
liability, even on prolonged overload, 
weight can be reduced in proportion 
as efficiency is increased. It is just 
such problems as these which our 
specialisation on F.H.P. motors quali- 
fies us to solve. It is because we 
believe we have solved them within 
most exacting requirements that we 
invite all interested in F.H.P. motors 
—and aircraft designers in particular, 
to consult us. 


The typical example illustrated is our 
Model HSL. It measures 74” in 
length over flange, weighs 8}lbs. and 
develops a generous 1 b.h.p. at 5,000 
rpm. The many aircraft applica- 
tions of motors of this type will 
readily suggest themselves. 
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CROYDON ENGINEERING CO., LTD., COMMERCE WAY, PURLEY WAY, CROYDON 
Telephone : Croydon 4125/8 








Prtchfords 
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Also manufacturers of auto- 
matic stokers for all types 
of boilers. 





40-43, CHANCERY LANE 





The Unswer ta the Puchlem 


RILEY 


PORTABLE HEATER 


is the ideal machine for heating factories, 
workshops and warehouses. 


It is, as its name implies, a portable 
machine which can be moved about the 
building with ease. A cable applied to 
an electric plug is all that is necessary. 


This heater is more efficient and 
economical than the ordinary open 
brazier method of heating, and as it 
burns cheap graded coal smokelessly, 
maintenance is extremely low. 


Another feature is that the space 
taken up by this heater can be used 
for other work when not in use. 











| The “INDIAN 
CONCRETE JOURNAL’ 


Bombay 


HE “ Indian Concrete Journal” is circulated 

by mail to over 7,000 people including 

Officers of the Public Works Department, 

Public Bodies and Engineers throughout India 

and Burma; it is therefore the finest technical 
advertising medium. 


in this 
" nt in 
advertise ought in 
One insertion = a { 
4 _o 
ournal op detailed be enauiie 
nquirt ee Pe dase 
Enquiries Madras Presi iss a 
Area 1, Behar 
RF canes 
Bombay re Karachi Pe ae 
cluding >!" 
Poona nas 
Karachi ” 
Hyderabad (Deccan) 
West Coast ** 





For further particulars write to: 


The Manager, INDIAN CONCRETE 





INDIAN CONCRETE JOURNAL, 
JOURNAL, or 209, Australia House, Strand, 
P.O. Box 397, Bombay, London, W.C. 2 
India. ’Phone: TEMple Bar 8131. 














SIMPLIFIED TUBULAR 
CONSTRUCTION-WITH 
SPEED AND 
ECONOMY 





% Ke-Klamps have revolutionised 
Tubular Construction. Machinery 
Guards, Work Benches, Storage Racks, 
Platforms, Railings, Barriers, Small Build- 
ings or any other form of permanent or 
temporary construction, can be erected 
with unskilled labour, in a fraction of the 
time required by other methods. Only 


















one simple key tool is y for clamp Bok (@) 
ing tubing securely in position. The Bader A 
ZAC | SSEMBLY BENCHES 
result is a neat and efficient engineering | Ce Ge) 
job of rigid construction. Standard 


unthreaded tubes can be used. Screw- 


a 
Wa@itav 
ing, welding and bolting are eliminated. | 










The applications of Ke-Klamps are in- LN oe N 
numerable. We supply over 400 varia- Ct 
tions and sizes to meet all requirements. pe 
Copy of our Illustrated Catalogue show- byl 
ing the full range of clamps will be 


gladly sent on request. 












SMALL BUILDINGS 














Supplied to the War Office, Admiralty, Air Ministry, Crown Agents for the Colonies, 
and numerous Municipal Authorities. 


THE GEO. H. GASCOIGNE Co. Ltd. 


E KLAM DS Ill, Chatham Street, READING 
K Telephone : Telegrams: 
Pe Reading 2170. Ke-Klamps, Reading 


OF OVER 1000 USES 








THE CLAMP SYSTEM 
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A ‘“‘Metrovick’’ 7,000 h.p. Motor- 
driven Turbo-Compressor (having 
‘a capacity of 26,500 cubic ft. min.) 
‘shown on test at the Trafford 
‘Park Work. 


of 8,820 cubic ft. min.). 


One of four Synchronous Induction 
“Metrovick” 600 h.p. Motors 
driving reciprocating Compressors 
supplied to,\the Grimsby Ice Co., 
Grimsby. 
























One of two “ Metrovick”’ 
h.p. motor-driven Turbo-Com- 
pressors (each having a capacity 


THE LARGEST MOTOR- 
DRIVEN TURBO-COMPRESSOR 
BUILT IN THIS COUNTRY. 


The 7,000 h.p. equipment and the smaller set shown 
in the above illustration are typical examples of 
“ Metrovick” turbo-compressors. 


Supplied in complete units, either turbine or motor- 
driven ‘“Metrovick” turbo-compressors have many 
important characteristics. 





_— For instance they are :— 


LIGHT IN WEIGHT 
SMALL IN SIZE 
HIGH IN MAINTAINED EFFICIENCY. 


Send for descriptive literature E 480. 








23306 


MERcRouZAN 


ecrmcat ee a LTD. 
TRAFFORD PARK -- MANCHESTER i7. 
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CLICK PLATES 


to the specific require- 
ments of our customers. 


Farkas 


PAT NO. 481,495 

Makers of ali types of repeti- 

tion products from the bar in 
all metals. 


- M-C-L 4" REPETITION LTD. 
POOL LANE. LANGLEY, BIRMINGHAM 


This new and revolutionary design of drawing ‘pen will be a 
real boon to Artists, Architects and Draughtsmen. Gives a 
clear view of the line to be drawn—no broken lines or untidy 
finish. Prevents overdrawing and consequent erasures and 
loss of time. 
it will be readily seen from the illustration that the advantages 
to be derived from the use of the Farkas Pen are entirely due 
to the special formation of its nibs. 
The FARKAS Drawing Pen (Pat. No. 481,495) 
made of best carbon steel, 
handle Si” long. Supplied in two _ types: 
ORDINARY NIBS and FINE NIBS; the/atter is 
recommended ‘for drawing fine lines. When 
ordering, the type required should be specified. 
3d. extra if capetied with White Erinoid Handle. 
From all leading Drawing Office Stationers and 
Artist Colourmen. 

@ Write for FREE copy of L192. 


A. G. THORNTON, LTD. 











THIS FREE SOORLET THLLS YOU WHY 





WOODEN AIRSCREW FANS ABE THE BEST 





WILFRED ROBBI 


STRUCTURAL. STEELWORK 
STEEL FRAMED BL 
of every descripcoe 


GREAT BRIOGE, STAFFS 





Pin this advertisement te your 
letterheading er business card and 


4 pay a | post it to 
- / THE -finscrew COMPARY Y LTB. 



































PARAGON WORKS, 
KING ST. WEST, ~ _ 
f MANCHESTER. Briquette Machinery || syperneaters ye alee 
FoR ‘ 


COAL, COKE, ORES, &c. ©. SUGDEN, LTD., 


WRITE 180, Fleet St., London, E.C.4@ 


HERBERT ALEXANDER & CO., LTD. See Advt.—*‘ Engineer ’’—Dec. 2 


1-3, Charmouth Street, Leeds 




















Mforteled / 


Avoid delays, eliminate waste and reduce 
your machine shop costs with Summerson’s 


sound, accurate and clean Steel Castings.  Umeuched photovaph 
qufeinered Cogs 
’ . - 
Make full use also of Summerson’s Service, machined and nreteuts 
Australia. The accu- 
: i . ; of the bosses, 
including advice upon design and after- erm or 7 
the castings will be 

readily observed. 


delivery inspection at your works. 


DESIGNING e PATTERNMAKING 
MACHINING AS REQUIRED 


Quick and Reliable Deliveries from: 


THOMAS SUMMERSON & SONS LTD.,.DARLINGTON 
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AUCTIONS. 





ESTABLISHED IN BILLITER SQUARE IN 1807 


FULLER, HORSEY 


SONS anv CASSELL, 


11, BILLITER SQUARE, 
FENCHURCH STREET, E.C.3. 


MACHINERY AUCTIONEERS, 
~ SURVEYORS AND VALUERS 


or 


MILLS AND MANUFACTORIES 
ENGINEERING WORKS, &c. 
Telephone: Royal 4861. 





BUSINESSES and PREMISES 
(For Sale, &c.). 





ULTRA-MODERN DAYLIGHT FACTORIES 


SHEPHERD’S BUSH 


Sq. 5500—30,000 ft. 


Close to Tube. Modern newly - erecte:! 
ground-floor FACTORIES with excellent 
first-floor office suites. Good loading facili- 
ties. All services, including central heating 


TO BE LET OR SOLD 





Full particulars from 
HILLIER, PARKER, MAY & ROWDEN, 
27, Maddox St., London, W.!. Tel.: saat 5008. 
L 





FOR SALE. 


Fang 


| ety Guillotine, overcrank geared, capacity 13ft. 
16in., open ended 17in. throat, balanced 
top beam, pron 18 tons. 
HODES Geared open end power Guillotine, 73in. 
by 3/16in. 
Ps ERS Planishing Hammer to fix to colum 
33tin. ga 3 with copper up to 1/8in. thick. 
RAYS Patent. Nibbliug Machine, capacity 5/8in. 
thick steel, self-feeding 37in. gap cutting head 
rotatable, ane speed 10-20in. per min. Weight 


about 5% to 
EAVY "Friction Screw Press, about 110 
—— 36in. between uprights, weight ton 
7 to 


OWER Geared Baling Press for paper and other 
soft materials. Motor driven. Wesght about 
6cewt. EXCELLENT CONDITION 
AYLOR & CHALLEN No. 1020 Double-Sided Power 
T Press, 24in. stroke, 24in. between uprights, 200 
| ei 


Rollers, 49in. by 
4 3/8in 


OWER joe Slitting Machine, distance between 
housings, 44¢in., fitted 8 pairs cutters and hubs. 

Cutters 6}in. — by 3/8in., min. width of-strip cut 
2in., weight 16 cwt. 

UGGLES Ghearing Machine, capacity 9ft. by 1/8in. 

y thick, “eed travelling cutter with auto. reverse, 
weight 3 ton 
NV ‘CHINE. TOOLS. Newand Used. Large stocks of 
4 every description. Attractive Prices. 


F. J. EDWARDS, Lro.., 


359-361, EUSTON ROAD, LONDON, N.W. 1 
Telephone: EUSTON 4681 (Five lines). 





tons pressure. 
> a Bending 





OR SALE. TWO COMPOUND HIGH-SPEED 
STEAM ENGINES in first-class og ee = 
plete with Surface Condenser and Air Pum 
B.H.P. at 500 r.p.m. Can be supplied with or oie 
Reduction Gear, 500/185 r.p.m.—Address, 4, The 
Engineer Office. . 9444 Gg 





SALE, THEODOLITES. 
DRAWING INSTRUMENTS, SECOND-HAND. 
RKSONS 338, High Holborn, W.C. 
"Tpedie Gray’ s Inn Road.) 
prone Wo LEVELS. 
WING INSTRUMENTS, SECOND-HAND. 
OLARKSONS. 338, High Holborn, W.Cc. 
(Opposite Gray’s Inn Road.) Ex. 


aw 


UNIVERSAL MILLERS. 


No. 3 CINCINNATI UNIVERSAL MILLING MA- 
CHINE, table w.s. 54in. by 7tin., 16 speeds, 16 
feeds, single pulley drive. 

No. 2 CLEVELAND UNIVERSAL MILLING MA- 
CHINE, table w.s. 50in. by ry UNIVERSAL 
VERTICAL — gn UNIVERSAL DIVIDING 

HEADS, 16 speeds, feeds, et 

No. 2A BROWN & SHARPER UNIV FERS AL a 
table w.s. 45in. by 10%in speeds, feeds, 
Bate getey drive, with UNIVERSAL DIVIDING 


No. 2 CINCINNATI UNIVERSAL MILLING MA- 
CHINE, table w.s. 45in. by 9in., 16 speeds, 16 
feeds, ‘single pulley drive, with UNIVERSAL 
at egy HEADS. 

UNIVERSAL CIRCULAR MILLING 
(Gildemeister), 
slotted table 29}in. dia., 4-speed co 

No. 2A HENDEY UNIVERSAL MILLING. MACHINE, 
table w.s. 40in. by 8tin., 18 speeds, 18 feeds, 

— pulley drive, with DIVIDING HEADS. 

A BROWN & SHARPE UNIVERSAL MILLING 
MACHL INE, table w.s. 39in. by 9in., 16 speeds, 

6 feeds, allent chain motor drive (no motor), with 
Univ ERSAL DIVIDING HEADS. 

vo. 1B LWA UKEE”’ HORIZONTAL UNI- 

°-VERSAL MILLING a table w.s. 38 3/8in. 

18 speeds, feeds, ‘single pulley drive. 


THO®: W. WARD LTD. 


Write for ‘* Albion ’’ Catal 








MACHINE 
one vert. and one gg spindle, 


No. 


by 9#in., 
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QUANTITATIVE INORGANIC 
ANALYSIS 


| With special reference to Clays, 
Silicates and Related Minerals. 


By J. W. MELLOR, C.B.E., D.Sc. 
F.R.S., and H. V. THOMPSON, M.A- 


Of special interest to metallurgists, 
chemists, and producers of Refractories. 








works 


In addition to being an excellent general quantitative 
analysis, this is the standard work on the analysis of 
clays, &c., and although it has been out of print for 
) Some years it has retained this reputation. The 
publishers now have pleasure in presenting 3 
completely revised and reset edition, in the knowledge 
| that it will meet all needs as it has been brought up 
| to date in every respect, and is even more exhaustive’ 
Second Edition. Revised throughout. In Medium 


Two Recent Books 


MODERN FURNACE 
TECHNOLOGY | 


By H. ETHERINGTON, B.Sc., 
A.R.S.M. 


A treatise on the principles underlying metallurgical | 
furnace design and operation. All calculations 
required by both designer and operator, in heat 
transfer problems, are included. The contents 
include chapters on 


Combustion; Availablé Heat—Process Balance Sheets— 
Theory of Gas Flow—Principles of Heat Transfer— 
Practical Solution of Heat Transfer Problems—Heat 
Exchangers—Refractory Materials—Physico-Chemical 
Considerations. 


A very - Index is provided, and the book will be 
found of great practical value, as it affords the very 
latest information not obtainable elsewhere. 


Medium 8vo. 534 pages. With 2 Folding Plates. 
64 illustrations and many important Tables. 























Price 30s. net. Postage 6d. Abroad Is. 3d 
8vo. 815 pp. With 2 Coloured Plates and 16! Fle Kieth te wal th nly } 
: : is a ee ee oroughly | 
other illustrations. readable, and a worthy addition to the literature | 
Price 42s. net. Postage 9d. Abroad Is. 3d. ' onthe subject.""—-Journal of the Institute of Metals. | 
Please send for detailed Prospectuses. 
CHARLES GRIFFIN & CO. LTD. 
42, DRURY LANE, LONDON, W.C. 2. 
MISCELLANEOUS. AUCTIONS. 





— TO LONDON FOR THE B.I.F.?—If so, 
cannot do _ better than stay at the 
BONNINGTON HOTEL, Southampton Row, W.C.1 
Modernly equipped with quick service and good food. 
Tariff: Single Room, th and B ast, 9s. 6d.; 
Doubles, 168. and 17s. 5656 1 





) pes * MANUFACTURING ENGINEER SEEKS 
ECTION with existing Machine Factory for 
the Manufacture of Prov Machines with a good 
market. Would eventually consider the purchase of a 
medium-size factory either in England or Canada, with 
own production.—Reply to ‘*‘ GOING CONCERN,”’ 
to ** Piras,’’ Brno, Czecho-Slovakia. 6426 I 





FOR SALE. 





fo 
JS0AS\ 


IN STOCK. 
HIGH GRADE NEW AND REBUILT 


VERTICAL MILLERS 


KENDALL snd GENT No. 5. 
table and proating attachment, 
geared motor drive, auto. feeds to table, sliding 
~— head. Rectangular table on request. 
table : 39in. 

orking height >-Stin 
scniess D DEFKIES ISF. HEAVY DUTY. 
All-geared motor drive, kneeless table, 
feeds, auxiliary high-speed spindle. 
Table: 29tin. dia. Reconditioned. 
CINCINNATI No. 4. High Power. 

All- peced =. dr., auto. table feeds 


power 


and rapid 


power t 

Fable : Sutin. ‘by 164in. Reconditioned. 
CINCINNATI No. 3. High Power. 

As = ake 

Table : Bodin. by 13t¢in. Reconditioned. 
LOEWE Mod. 16/II1. 

All-geared s.p. dr., e feeds in all direc- 
tions, auto. feeds to spindle itae’ 
Table : i in Reconditioned. 


Vee-rope motor drive teeter in base), all-geared, 

swivel head, es feeds and power rapid 

feeds in all directi 

Table: 53 ome: ty “112in. NEW. 
WANDERER No. 

As -geared 8.p. 3 -. auto. table feeds in all direc- 

ious. 

Table: 45% by 11tin. Reconditioned. 
MILWAUKEE No. 14 B. 

_ -geared s.p. dr., auto. table feeds in all direc. 

bions. 

Table : im. by _ 11tin. Reconditioned. 
WERNER No. 234 CM CONTINUOUS MILLER. 

poy 


motor drive, with inn circular pom. 
43tin. dia. As Good as New 
GILDEMEISTER PK 6 


de 8.p. dr., Saas table feeds in all direc- 
Taple : astin. by 14in. Reconditioned. 
SCINNATI No. 2. High Power. 
All- ot 8. p. dr., auto. table feeds in all direc- 
oO 
Tabi Ao w 12in. Reconditioned. 
ARCHDALE N 673. 
sone x4 dr., auto. longt. and cross table 
Table : 44in. by 14#in. 
zeae availab le. Reconditioned. 


NURS > 
p+ Hi 2 otor drive, 40in. ‘by 112in., owivelling 
head, automatic longt. and crdss table feeds. NE 
BECKER No. 4B. 
Belt drive and countershaft. 
Table : 26in. by 10tin. 
In addition, we have in Stock all types of 
HIGH POWER, PLAIN, HORIZONTAL, 
UNIVERSAL, PIANO SPECIAL MILL- 
ING MACHINES, &c. 


SEND US YOUR ENQUIRIES. 


SOAG MACHINE TOOLS Ltd. 


7, JUXON STREET, 
(off 79, Lambeth Road), 


LAMBETH, LONDON, S.E. 11 


*Grams : 
** Sotoolsag, London.’’ 


*Phone : 
RELiance 3373/4/5. 





"PHONE 98 STAINES. 
B.H.P. B.T.H. MOTOR, 400/3/50 Cycles, 


485 revs. 
a gl CRUDE OIL ENGINE and DYNAMO, 


D.C. 
Weir FEED PUMP, P.H. 
PM coager ECONOMIC. BOILER. 14ft. by 8ft. 7in., 


1 ERTICAL HOPWOOD BOILER, 9ft. by 4ft., 
Wilson HORIZONTAL AIR COMPRESSOR, 200 


c.f. at 100 Ib. 
HARRY H. GARDAM and CO., Ltd., i. 


220 





Spencer-Bonecourt 
Patent Waste Heat Boilers. 





ogue. 
*Grams, Forward, Sheffield ; "Phone, 23001 (12 lines). 
ALBION WORKS, SHEFFIELD. 





HENRY BUTCHER 


& CO. 


Auctioneers, Surveyors, 
and Valuers. 


Specialising in the 
SALE & VALUATION 
of 


ENGINEERING & ALLIED WORKS, 
PLANT AND MACHINERY. 


63 and 64, Chancery Lane, 
LONDON, W.C. 2. 
HOLBORN 8411 (10 lines). 





SUB-CONTRACTING. 


WANTED. 








RINE and GENERAL ENGINEERS in South 


L ENGINEERING WORK, 
INING, &c.— Address, P1722, The Engineer Office. 
P1722 mw 





MAR ENGINEERS with Iron and Brass 
f und es. forge. Dl plating. welding 2 and machine 


morte HEA 
ENGINEERING WORK a ag 8 DOIG “Gniusey, 
Limited, Grimsby Docks. 





MACHINERY, &c., WANTED. 





LFRED HERBERT, Itd., Coventry, PAY BEST 
PRICES tor SECONDHAND MACHINE TOOLS 

in good condition by first-class makers. 
Write, wire, or phone, and our representative will 


call. 
"Phone: 8781 Coventry ; “* Lathe, 
Coventry.”’ 1002 F 


Telegrams : 





The Engineer 
ENQUIRY DEPARTMENT 


ee 


The fact that our Enquiry Depart- 
ment Is unquestionably filling a 
want in the engineering world daily 
becomes more apparent, and the 
Proprietors of ‘The Engineer” 
welcome enquiries from all who 
require information of a technical 
or commercial nature. 


This Department contains an 
extensive trade name index, a large 
technical library, and catalogues 
of most of the prominent 





32, Farringdon Street, London, E.C. 4. 


manufacturers. 





AUCTIONS. 


WHEATLEY Kirk, Price & Co 


(ESTABLISHED 1850) 








SPECIALISE IN 


VALUATIONS 


ENGINEERING & MANUFACTURING 
PROPERTIES, PLANT & EQUIPMENT 


OF EVERY KIND 





FIRE INSURANCE AND ASSESS- 

MENT OF DAMAGE. PUBLIC 

PROSPECTUS. ESTATE DUTY. 
PLANT RECORDS. 





WATLING STREET, 
E.C.4 


46, 
LONDON, 


Telephone : o> ged 2836 


a, ER st, 'NEWCASTLE-UPON-TYNE 


Railway Switches 2 & Crossings, 

FURNTO ELE, WATER CRANES. TANKS, 
PIPES, BRIDGES and ROOFS. 

ISCA FOUNDRY ‘CO., Ltd., Newport, Mon. 
Offices, 53.” Victoria-street, 8.W. 





Londop 





Rosser and Russell, Ltd., 


echanica! Engineers, Queen’s Wh: need 
ape. Ww. -URDERTEAS SPuCiAL MACHINE WORK 


of any D p lathe work up 
to 10ft. diar. 967 





*Phone: pao eed 31. 











PATENTS. 





INGS PATENT AGENCY, Ltd. (B. T. KING), 
Patent Agent. Advice, Handbook, and Con- 
—— free.—146a, Queen Victoria Street, London, 
E.C.4. ‘Phone, City 6161. 5634 H 





EDUCATIONAL. 





SPECIALISED CORRESPONDENCE 
TUITION COURSES 


lor ALL the Beominstions of the 
INST. CIVIL ERGISEEES. INST. MECH. ENGRS. 
&ec., are personally conducted by 


TREVOR 7. PHILLIPS, 
B.Sc. (Hons.), Assoc. M.Inst.C.E., A.M.1. Struct. E. & 
Prospectus and full particulars on application to 


65, CHANCERY LONDON, W.C.2 
Telephone: HOLBORN 8395. 


_ AUTHORITATIVE 
CORRESPONDENCE TRAINING 


T.I.G.B STUDENTS HAVE GAINED 
FIRST PLACE—A.M. Inst. C.E. (Sections A. & B.) 
“BAYLISS” PRIZE—A.M. Inst. C.E. 


HONOURABLE MENTION—A.M.1. Mech.E. 
(Sections A. & B.) 
tl FIRST PLACES—Royal Aeronautical Society. 
2 FIRST PLACES—A.M.1. Chem. E. 
2 “ MacNAB ” PRIZES—A.M.1. Chem. E. 
FIRST PLACE—Grad. |. Fire E. 
SECOND PLACE—A.M.I. Fire E. 
422 Passes out of 436. 
97%—the Average Pass Percentage. 


z= enrol with The T 1.G.B. is to be coached by one 





the most highly qualified and successful staffs of 
engineer! speciale inthe world. Write TO-DAY 
for “* The 's Guide to Success,” which con; 
tains the worid’s ° widest choice of engineering courses 


by home study—over 200—and alone gives the regula- 
tions for — ualitications such as 


A.M.last. CE., 
a CG &G, etc. 
Guaranteed training until Successful. 


THE TECHNOLOGICAL INSTITUTE 
OF GREAT BRITAIN, 
76, Temple Bar House, London, E.C. 4. 
(Founded 1917. 20,000 Successes) 


INCE FORGE Co. Ltd., WIGAN 


Hammered or Hydraulic Pressed 


FORGINGS 


in Iron or Steel, Black or Machined, 
to 20 Tons. 











ELEVATORS and CONVEYORS 
SPROCKET WHEELS and CHAINS. 
SEAMLESS & RIVETTED ELEVATOR BUCKETS. 
SEWAGE SCREENING & RAKING APPARATUS 
TRAVELLING DETRITUS ELEVATORS. 


S.S.STOTT & Ce. HASLINGDEN, Nr. Manchester 














BAXTER'S KNAPPING-MUTIUN 


STONE BREAKERS 
ARE 60% MORE VALUE. 
W. H. BAXTER, Ltd., LEEDS. 





380RGB REVERS, 
Avenue, London, E.C.), end published weekly by 
Aurnum RONALD VatosaN at Tue Enainegr Office, 


be re in Great Britain ¢? oe ,Focustahers,, 0° by 
ap 
y. 
28, Essex Street, Strand, in the Parish of St. 








Clement Danes, in the County of Middlesex. 24/84 
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FOR NOTHING 


—AT CLEANERS’ WORKS 


The 200 KW. geared Turbo-Generator here 
illustrated, recently installed in large works in 
London, takes steam from the boilers and delivers 
it at 30-35 Ibs. per square inch to the boiling 
and heating system. 

The cost of power is therefore negligible. 

This is only one example of the many applications 
of Brotherhood Turbines as “Power providing 
Reducing valves.” 


Our range of standard types covers all 


powers between 20 and 15,000 S.H.P. Fe 
i} 


for all conditions of steam and exhaust. 


PETERBOROUGH 


Dec. 30, 1938 | i i iwttti(‘é‘é‘é‘éili THE ENGINEER 
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 RUHRSTAHL A. G. 
STAHLWERK KRIEGER 


___DUSSELDORF Germany 





The Engineer 


28, ESSEX ST., LONDON, W.C. 2 Dec. 30, 1938 


For the Longford Power Station, Coventry, we have recently 
installed four John Thompson Water Tube, Boilers, each of 
150,000 Ibs. per hour capacity at 325 Ibs. pressure, final 
steam temperature 720° F. 

REPEAT ORDER. The order for the first two boilers 
was secured in March 1936, and a further repeat order in 
July 1936, making four in all. The contracts included 
boiler house building and complete steam raising equipment. 








ho ER i 2 I INE: Also Footscray, Australia 
QB W.T. 14 


; REVEIRS Luorep, at 10-12, Rosebery Avenuc, London, E.C.1, anil published by Artaur RONALD VAUGHAN, at THE ENGINEER Office, 28, Essex-street, London, W.C, 2. 
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